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[REPRINTS.] 

NOTICE. 

The earlier circulars of this Station were chiefly issued for 
temporary purposes, and no copies were retained for future distri
bution; but with the extension of its work there has developed a 
necessity for a publication less elaborate than the Bulletin, and yet 
of more than temporary utility, and the Circular seems to be the 
appropriate form for such a publication. 

As the Station receives many requests from librarians and 
others for complete files of its publications, it has seemed desirable 
to reprint the earlier circulars, in order to furnish such files, even 
though the matter contained in many of them may have no further 
value except for this purpose. 

For the same reason it is proposed to reprint the earlier 
Bulletins of the Station, many of which are now out of print, a work 
which may occupy several years, as it must be done in the intervals 
between the issues of publications dealing with current problems; 
but requests for these reprints will be filed, and as soon as a volume 
is completed it will be sent to those who make such requests. 

Address: OHIO ExPERIMENT STATION, 
wOOSTER, OHIO. 

CIRCULAR NO 1. [Reprint.] 
COLUMBUS, OHIO, JULY 26, 1888. 

Comparison of Breeds of Cattle. 

There is probably no problem in agriculture in which intelligent farmers 
take a deeper interest than m that of the relative aptitude to spec tal purposes of 
the difrerent breeds of cattle. Just wherein either the Jersey or the Holstem 
excels the other as a dairy cow, or the Shorthorn or the Hereford is supenor as 
a beef producer, are questions that excite a constant and lively intE>rest. Un· 
questionably it is and must remam impossible to draw a sharp line of demarka
tion between the characteristics of any two breeds of animals; but it is certa1n 
that by the aid of sctentlfic ob,;ervation and experiment th1s line may be much 
more clearly defined than it now is. 

It has been suggested that the agricultural experiment stations might per
form a valuable service to the farmer by brmgmg the1r resources to bear upon 
this question, and several stations hn.ve already announced thetr intenhon of en
tering upon the work. The conductors of the Ohio Station are fully alive to the 
importance of this work; but realizing its difficulties, they are desirous of ob· 
taining the assistance and co-operation of experienced breeders of cattle in per
fec:.tmg a plan of operatiOns. 

The first difficulty that occurs in attempting the solution of this problem, is 
that of securing ammals whtch shall fairly represent their respective breeds. 
Should the Station officers undertake the selection of these cattle, it would prob
ably happen that the advocates of whichever bree:d might come out behind in 
W,.e test would claim that the selection was not a fair one. It has been proposed 
fo leave the selection to the state or natwnal a<>sociations of breeders of the re
spective breeds; but the objectiOn is urged that these would be likely to select 
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phenomenal animals, and if the true characteristics of the breed are to be de
fined and exhibited we must have the average, rather than phenomenal repre
sentatives of the breed. Another difficulty to be encountered is the item of ex
pense; the resources of the Station will not permit the purchase of herds of pedi
greed cattle, at the prices at which such cattle are held; and even were it possi
ble to purchase such herds, it would be practically impossible to so select three 
or four or half a dozen animals that would be generally accepted as represent
ing the entire breed. 

Having in view these and other difficulties that must be met, we propose the 
following plan of co-operation between the Station and the cattle breeders, and 
ask you to give us your candid opinion concerning its practicability, and to sug
gest any improvements that may occur to you: 

I. In the case of the beef breeds, let the respective state associations select 
each year a certain number of steer calves-say six of each breed-these to be 
purchased at their market value by the Station and subjected to the same treat
ment throughout until they arrive at maturity; an accurate account being kept 
of the food eaten by each, and of the monthly increase in weight. 

II. In the case of the dairy breeds, let the state associations select annually, 
say three representative cows of each breed, these to be removed to the Station, 
and there subjected to the same treatment for a year (or during their flow of 
milk), and then returned to their owners in unimpaired health and condition. 
In order to avoid disputes respecting the health and condition of the animals, 
the following rules are proposed: 

( 1) No cow will be accepted for test until the Veterinarian of the Station, 
or other officer appointed for the purpose, shall have examined her and pro
nounced her ~ound. 

(2) Upon each cow offered for test a valuation shall be placed, and if this 
valuation be deemed excessive the Station shall have the privilege of rejecting 
the cow. 

( 3) The Station shall not be held responsible for injuries to cattle caused 
by fire, lightning or storms. 

( 4) In no case shall the Station be held responsible for injury to any cow 
in a greater sum than the valuation placed upon the cow when accepted for te:;t. 

(5) In case of any dispute respecting the condition of a cow on her delivery 
to the owner, the matter shall be submitted to a board of arbitration, consisting 
of the Veterinarian of the Station, or other officer appointed for the purpose, the 
president of the breeders' association of the breed to which the cow belongs, or 
other person appointed by him, and a third person, chosen by these two, and the 
decision of this board shall be accepteQ as final. 

Hoping to hear from you at an early date, I am, 
Yours respectfully, 

CHAS. E. THORNE, Director. 

CIRCULAR NO. 2. [Reprint ] 
COLUMBUS, OHIO, JULY 22, 1889. 

Student Labor. 

By special arrangement with the President and Faculty of the Ohio State 
University, the Ohio Agricultural Experiment Station is enabled to offer em
ployment to a limited number of students in the Agricultural Department of that 
institution, under the following conditions: 

1. Students employed by the Station, must enter, in good faith, the Agri
cultural Department of the University (which includes Veterinary Science) with 
the expectation of pursuing the studies of that department for at least one year. 

2. During the fall and spring terms, working students will be divided into 
two working classes, the one working on the Station grounds in the forenoon and 
attending recitations at the University in the afternoon, the other attending 
recitations in tl e forenoon and working in the afternoon. One student from 
each class will constitute a "pair," and each "pair" will be expected to per
form the labor of one man, working steadily for ten hours daily. During the 
winter term the Station will offer no employment, but during the summer vaca
tion constant employment at full time (10 hours daily) will be given to each 
working student. 
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3. During the fall and spring terms, working students will be permitted to 
take but two studies in the University, or the equivalent of 10 to 12 hours' reci· 
tations weekly. During the winter term they will be expected to take full work, 
or 15 to 16 hours' recitations weekly. 

4. The labor required of the students by the Station is the ordinary manual 
labor of the farm and garden, and this must be faithfully performed. Diso· 
bedicnce of orders, incompetence or immorality will be folwwed by dismissal. 

5. The compensation for student labor is 12~ cents per hour, without 
board. Board can be procured at $3.00 to $3.50 per week. 

As only a very limited number of students can be employed by the Station, 
no special arrangement of classes can be made for their accommodation. At 
present, however, the recitations of the first year in the "Short Course in Agri
culture" come chiefly in the for<:!noon, and those of the second year in the 
afternoon. While it is advisable that the studies of these two years be taken in 
their regular course, as arranged in the University curriculum, yet this is not 
in all CClses absolutely necessary, and students who desire to work can generally 
arrange a satisfactory course on the plan above proposed. 

To young men who desire an education in the principles of scientific agri
culture, and who find it difficult to meet the expense of such an education, the 
following suggestions are offered: 

Procure a catalogue of the University, or a ·prospectus of its .Agricultural 
Department, (which will be sent free on application; address Dr. Wm. H. 
Scott, President, or Prof. N. S. Townshend, Professor of Agriculture, Ohio 
State University, Columbus, Ohio); note carefully the terms of admission and 
the course of study in the Short Course in Agriculture, and then write to the 
Director of the Experiment Station (C. E. Thorne, Columbus, Ohio,) giving age, 
references, previous experience in farm work, &c., and stating whether it is 
desired to undertake the studies of the first or of the second year of this course, 
and whether agricultural or horticultural work is preferred. 

Ruch communications will receive prompt attention, and employment will be 
given when possible. It must be distinctly understood, however, that the Station 
cannot employ all applicants, and that it reserves the privilege of furnishing 
such employment only as its work and resources will justify .. 

C:a:As. E. THOJ.{~E, Director. 

C!RCUI,.A.R NO. 8. [Reprint.] 
COLUMBUS, OB'IO, A. UGUST 15, 1889. 

Seed Wheat. 

One of the leading features of the work of the Ohio .Agricultural Experiment 
Station since its first organization has been the comparative testing of varieties 
of wheat. The object of this work has been: (1 ), to give the farmers of Ohio 
reliable information concerning the so-called new varieties that are each year 
put upon the market; and (2), to afford them an opportunity to procure seed of 
promising varieties at a reasonable cost. 

Nearly three hundred differently named lots of wheat were grown by the 
Station this season, sixty-five of them being grown on plots of one-tenth acre to 
two acres in size. Probably the larger portion of these so-called varieties are 
simply the same sorts under different names-many of them old and well known 
sorts under new and high-sounding names. In all the list we find comparatively 
few sorts that possess sufficient points of excellence to justify an extension of 
their culture, and a large proportion of those that do possess such points are old 
varieties that have been extensively cultivated. We know, however, that many 
farmers are desirous of procuring seed of these old sorts, and, therefore, we offer 
for sale seed of the following old and new varieties, which. are among those that. 
judging from their behavior on the Station grounds, are most likely to be found 
valuable by the farmers of Oh.io in general. In the following description of 
varieties the average yield in sever at cases is given for the' harvests since 1884. 

This average does not include 1885, when all varieties grown at the Station 
were destroyed by the severe winter. 

Valley-Straw yellow, medium; chaff white, bearded; grain medium, 
plump, red. Said to have originated in the Scioto Valley, Ohio. Has been 
quite extensively cultivated in the state. Its average yield on small plots on the 
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Station farm for the Jhe years, 188+-89. is 3-1.+ bushels per acre. Ripe this year 
July:!. 

-Oeitz-Strav; red, meciinm; chaff white, bearded; g-rain very large, plump, 
red. Said to hase or!;;inated in Ctnnberland Coq Pa. T\\-o n1easured acres on 
the Station farm yielded this year 80 bushels. A1·erage yield for the four years, 
1886-SlJ, 38.5 bu~hels per acre. Has been somewhat irregular in yield. Ripe 
this n~ar, June 29 

Nigger-:Straw reddish, medium; chaff white, bearded; grain large, red. 
Said to have been Jir,t dio;tributed from the farm of a colored man in Darke 
Coun~y. Ohio. T1YO measured acres on the Station farm yielded this year 6+ 
bushels. A1erae;e yield for the fi1·e years, J88+-9, 37 bushels. Closely resembles 
Deitz, but the g-rain is longer and darker. 

Oiehl=ll'l.editerranean, or Hybrid .1\lediterranean -Straw red, medium height. 
1·ery stiff-one of the lea"t db posed to lodge of a_ll the varieties on our grounds; 
chaff brown, bearded, heads club shape<l-that Is, larger at the top than at the 
bottom; g-rain medium, plump, red. Ripe this year, June 29. This variety is 
claimed to be a cross between the Diehl and the Mediterranean, hence the name. 
It possesses none of the characteristics of the Mediterranean, and its heads are 
more decidedlv •·clubbed" than the Diehl. Its average yield for the fh·e years, 
188+-89, at thls Station, is 37.2 bu,he~s per acre. We regard it as a Yery prom
ising Yariety. We also have what Is appar.:ntly the same wheat under the 
following· names: Seneca Chief, Raub's Black Prolific. Andrews' No.+, :Missouri 
Blue Stem, :M1chigan Bronze, Brady Lake, and Sibley's Hybrid. 

Theiss-Straw yellow, short, fine; chaff white, bearded; grain small, hard, 
red. This variety was introduced from Hungary about twelve years ago. It 
has given au a1·erage yield for the fi~e years, 188+-89, of 35.9 bushels per acre. 
It is a hardy wheat, but lodr.;es badly, Ripe this year. July 1. 

Penquite's Velvet Chaff-Straw reddish, medium in height and stiffness; 
chaff brown, hairy, bearded; grain medium, plump, red. This variety origi
nated in Clinton County, Ohio, on the farm of Abraham Penquite, hence the 
name. It has also been called Clinton Countv Wheat. Frcm two and four
tenths acres of this wheat we this year threshed- a little more than 100 bushels of 
wheat by actual weight. Average yield for the fi~·e years, 188-+-89, 36.3 bushels 
per acre. It is thought to be more subject to rust i.han some other varieties, but 
has proved hardy' and reliable on th1s farm. It is one of the earliest wheats on 
our list, and was ripe, this year, June28 

Silver Chaff-Straw yellow, tall, stiff; chaff white, smooth; grain large, 
white. This variety is said to have originated in Canada, and was :first re
ceived at this Station from the U. S. Department of Agriculture. For the eight 
years. 1880-88, it has yielded at the 81·ation an ayerage of 3+.1 bushels per acre, 
and 36.8 bushels for the five years, 188+-89. It ripened this year, July 3. This 
yariety has been one of the most satisfactory of those cultivated at this Station, 
but has not done so well in other places. \Ve do not recommend it for black soil. 

Tuscan Island-Straw red, medium; chaff nearly white, bearded; grain 
large, red. This variety is said to have been recently imported from 'rnscany, 
Italy, and very closely resembles the old Mediterranean. Its average yield at 
the Station for the four years, 1886-89, is 38.9 bushels per acre. 

The above named varieties are all distinct, well established varieties, and 
are among the most valuable of those tested at this Station. They are not 
strictly pure, but contain from three to five per ce11t. admixture of other varieties. 
Thev can be furnished in quantities of one to ten bushels. 

In addition to the foregoing, we have small quantities of seed grown under 
the following names, several of which are apparent synonyms, and which are 
offered in quantities not exc_eeding one bushel of each. 

Michigan Amber-An old and deservedly popular variety of smooth, red
chaffed, red wheat. 

German Emperor, Poole=Witter, R.ed Fultz-These seem to be the old 
:liichigan Amber under new names. In the four han-ests of 188+, '86, '88 and 
'89, the :Michigan Amber has given an average yield at the Station of 38.3 bush
els; the Poole of 38.7 bushels, and the Red Fultz of +0 1 bushels. 

Royal Australian-Apparently the old Cla\vson under a new name. Average 
yield, 1884-89, 38.5 bushels. 

Democrat-Straw yello;,;,·, medium; chaff white, bearded; grain medium, 
white. Average, 188-f-89, 3-+.2 bushels. 
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Martin's Amber-Landreth-Closely resemble the Silver Chaff. Yielli 
this Yea!". ::'.!a.r:m·s Amber. +7.8 bu~hels, and Lanclreth 41.1 bushel~ per acre. 
::'.Ltrt.in"s );.mber weigheJ 62 pounds per bushel and Landreth 58.5 pmm<h. 
These differences may ha>e been partly due to the grain plant lou»e, which 
wvrked unequally on different parts of the field. 

Ontario \Vonder-Closely re:,embles the Fultz, but may be of a little larg-er 
grmnh anu a little later in ripening-. Yield this year, 52 bu&hels per acre; 
wei,:;ht per bushe:, 61 pounds. 

Seneca Chief-Apparently the same as Diehl-Mediterranean. 
Our object in offering separately these apparently synonYmous .-arieties is 

:o :::i·,e f<crmers an opportunity to procure seed at reasonable cost that i:, beyond 
oubtion the same as that adverti&ed by seedsmen. Moreo\'er, one season's ex
peri:wen: cannot in all cases establish the synonymy of two similar variet:es. 
For in~:;n:ce, in the experiments at this Station we ha1·e found the 1\'elcome and 
C:nle,dale oats absolutely identical, so far as external characteristics are con
cer"e<i. yet a ::,truck bushel Of the 1\'elcome is almost invariablY hea;ier than 
one of the Ch·desda1e. • 

A ~uli description of all the .-arieties of wheat grown at the Station this 
year .,, i il be given in a bulletin which, it is expected, 11 ill be published early in 
Septetnber~ 

The wheat 1d1l be carefully cleaned, and shipped in new. Stark A sacks. 
at the uniform price of S2.60 per two bushel sack of one variety, Sl.+O per single 
bushel. or 80 cents per half bushel, sacks free. 

The cask must accompany each order. 
Address, 

OHIO AGRICULTURAL EXPERIMENT STATION, 
Columbus, Ohio. 

J. FRE::.J:ONT HICK::.J:AN, Agriculturist. 

CIRCULAR NO.4. [Reprint.] 

COLUMBt:S, OHIO, AUGUST 15, 1890. 

Seed Wheat. 

The Ohio Agricultural Experiment Station offers for sale to the farmers of 
Ohio :imitt>d quantities of the following varieties of seed wheat, the product of 
the comparati\·e te;;ts of this year. 

Of most of these .-arieties we haye not more than two or three bushels to 
spare, and the wheat is offered in quantities not exceeding one bu:;hel each, ex
cept where otherwise specified. 

All \ arieties are offered at the uniform price of $1.40 per bushel, or 80 cents 
per half bushel. including sacks. The wheat will be carefully cleaned and 
delivered to the railroad or express companies in Columbus free of charge. 

All orders must be accompanied by cash, to receive attention, and if our 
supply of the variety ordered is exhausted the money will be immediately 
returned. 

All these varieties contain a slight admixture of other varieties, as it is 
practically impossible to keep them absolutely pure, where machinery is used 
in han-esting and threshing. ~Ve do not believe such impurity will be four.d to 
exceed three per cent., except in the ca,es specified in the table. 

Xearly all our wheat this year contains some smut, and many varieties are 
under weight, owing to the sudden ripening, which caused more or less shrivel
ing of the grain. The following table shows the yield per acre, the weight per 
bushel, and the number of smutty grains per thousand, as found by actual count: 
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Name of variety 

Wyandot Red .................... . 
Velvet Chaff ..................... . 

Kt-Z!J:~;.~ ·. ·. ·. ·. ·. ·:::: :: :: :::::: :: : : :: 
Mediterranean ...... ............ .. 
Sibley's New Golden ............. . 
Tasmanian Red ................. . 
Gypsy .......................... . 
Democrat ••........................ 
Deitz ............•................. 
Reliable .......................... . 
Valley ........................... . 
*Egyptian ............ .......... . 
*Patagonian Trigo, ............. . 
Red Fultz ....................... . 
Poole ............................. . 
Michigan Amber ................ . 
Witter ........................... . 
*German Emperor ............... . 
Hungarian ....................... . 
Geneva ........................... . 
Nigger .......................... . 
Diehl Mediterranean ............ . 
Miller's Prolific ................. . 
Golden Cross. . . . ................ . 
Missouri Blue Stem .............. . 
Seneca Chief ......... . 
Sheriff ........................... . 
Big English ...................... . 
Tuscan Island .................. . 
Surprise, ........................ . 
Royal Australian .............. .. 
Golden Prolific .................. .. 
*Red Brazilian .................. .. 
Red Russian .................... .. 
Finley .......................... .. 
Fultz ............................ .. 
High Grade .................... .. 
Ontario Wonder ................. .. 
Currell's Prolific , ............... .. 
Mealy, .......................... . 
*Improved Rice .................. . 
Silver Chaff ..................... . 
Martin's Amber .. .. ......... . 
New Monarch ................... .. 
Theiss ........................... . 
Oregon .......................... . 
Bearded Monarch ............... .. 
Lehigh ......................... .. 
Hindoostan ..................... .. 
Lebanon ........................ .. 
Rumsey ......................... .. 

Grain per 
acre 

Bushels 
34.66 
31.50 
29.45 
33 58 
29.33 
28.53 
29 29 
29.50 
30 41 
31.93 
36 16 
36 16 
34.00 
17.50 
32.50 
29.66 
31.08 
24.16 
30.06 
23.33 
26.29 
31 75 
27.50 
23.00 
30.00 
32 16 
31 04 
27 91 
27 91 
25.28 
29.33 
32.66 
32.75 
32.33 
19.41 
36.00 
34.20 
29.12 
25.08 
31 83 
31.08 
27.45 
29.58 
29.12 
21.66 
25.41 
26.62 
32.25 
30.50 
33.33 
32.16 
18.60 

Weight of 
measured 

bt1shel 

Lbs. 
62.5 
63.0 
59.7 
63.5 
61.0 
61.5 
61.5 
60.0 
59.0 
61 0 
59.0 
59.0 
60 0 
56 0 
59.7 
59.5 
60.5 
57.0 
57.5 
60 0 
62 0 
60.5 
60.0 
58.7 
61.2 
60.2 
59 5 
582 
60.2 
60.0 
57.0 
57.0 
58.5 
61.0 
545 
62.0 
62.0 
59.7 
60.5 
62.2 
57.0 
60.2 
57.0 
62.0 
552 
60.7 
59.0 
59.7 
60.2 
62.0 
61.2 
60.7 

Date of 
ripening 

June 26 
June 26 
June 28 
June 27 
July 1 
July 1 
July 1 
July 1 
July 3 
July 3 
July l 
July 1 
July 3 
July 3 
July 1 
June 29 
July 1 
July 1 
July 1 
July 1 
July 1 
June 30 
July 1 
June 29 
July 1 
July 2 
July 1 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 
July 1 
July 2 
June 27 
June 27 
July 3 
July 3 
July 1 
July 1 
July 1 
July 3 
July 3 
July 1 
July 1 
Jt1ly 1 
July 1 
July 1 
July 1 
July 1 
June 30 

Co!or of 
grain 

Red 
" 
" 
" 
" 
" 
" 
" 

White 
~~d 

" 
" 
" 
" 

" 
" 
" 
" White 

Red 

" 
" 
" 
" 

White ,, 

Red 
" " 
" 
" 
" 
" " White 
" Red .. 
" 
" 
" 
" 
" 
" 

*These vaf!eties contain three to ten per cent. adro1xture of other sorts. 

No. 
Bearded !frains of 

or smooth smut in 
1000 

s 
B 
s 
s 
B 
B 
B 
B 
B 
s 
B 
B 
H 
s 
s 
s 
s 
s 
s 
B 
B 
B 
B 
s 
B 
B 
B 
s 
s 
B 
s 
s 
B 
B 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
B 
s 
B 
B 
B 
B 
s 

1 
1 

63 
1 
0 
0 
0 
1 
3 
1 
1 
0 
0 
0 
2 
7 
3 
1 
4 

25 
2 
0 
0 
1 
1 
1 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
2 
4 
2 
4 
0 
0 

86 
0 
3 
0 
0 
0 
0 
0 

Of the above named sorts, Sibley's New Golden and Tasmanian Red appear 
to be identical with Mediterranean. Reliable, Valley and J:!:gyptian resemble 
each other very closely while growing, but show slight differences in the grain. 
Red Fultz and German Emperor seem to be simply new names for the old Michi
gan Amber. Poole resembles these closely, but is slightly earlier, has a shorter 
!'traw and a more drooping head. Hungarian and Geneva can not be dis
tinguished in the field; the one, however, is very smutty, the other not so. 
Diehl-Mediterranean, Golden Cross, Missouri Blue Stem and Seneca Chief, are 
also identical. We also have the same wheat under the name of ''Raub's Black 
Prolific," "Michigan Bronze," "Brady Lake," and "Andrew's No. 4." Royal 
Australian is simply the old Clawson. Finley is another name for the Fultz. 
We also have Fultz under numerous other aliases in our complete list of wheats, 
which comprises about 250 so-called varieties. 

A fuller description of the above named varieties of wheat, together with au 
account of comparative tests on different soils and other experiments, will be 
published in the August issue of the Bulletin of this Station, which, it is expect
ed, will be distributed by September 1st. 

OHIO AGRICULTURAL E:X:PERIMENT STATION, 
J, FREMONT HICKMAN, Agricultu1ist. 
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CIRCULAR NO. 5. [Reprmt l 

COLUMBUS, OHIO, APRIL 17, 1891. 

The Removal of the Station. 

7 

The work of experimental investigation in agriculture naturally falls into 
two principal lines, according as it is conducted in the laboratory or in the 
field. It is impossible to make any estimate of the comparative value of these 
two methods of research, because each of them is absolutelyessential totheother. 

The work of the laboratory serves as a guide to the work of field and stable; 
it points out the lines along which field investigation may be followed with 
greatest hope of success, and it serves as a constant check and support to the 
work of the field ; but the utter unreliability of laboratory work is strikingly 
shown in the history of soil analysis. The earlier students of agricultural 
chemistry supposed that, in order to know what a particular soil needed in 
order to maintain its fertility, we had but to subject it to chemical analysis, and 
compare this analysis with that of the crops to be grown upon it. But practical 
field experiment soon showed that a soil might appear very rich in the elements 
of fertility under the chem1st's methods, and yet, in fact, be very sterile; the 
explanation being that in such a soil the essential elements may exist in such 
combinations that the plant cannot reach them. No well-in'ormed chemist, 
therefore, uow places any reliance upon soil analysis, unless such analysis be 
confirmed by actual field test. 

This is but one of many examples ; indeed it may be truthfully said that no 
law of great importance in agricultural science has ever been established from 
the work of the laboratory alone; yet it is no less true that no such law could 
have been established without the aid of the laboratory. 

It is claimed that the present tendency of the German experiment stations is 
toward a concentration of their work in the laboratory; but the oldest of these 
stations have been at work for nearly half a century. At first they were largely 
field stations; but with the multiplication of their number, and especially with 
the general diffusion of agricultural education through the agricultural colleges 
and agricultural high schools, which are found in almost every Province of the 
Empire, it bas become possible for the experiment stations proper to depend 
upon the farms connected with the agricultural schools, or upon the intelligent 
co-operation of educated farmers, for the necessary field-verification of the 
laboratory work. No such dependence is yet possible in America. 

In American Experiment Stations field work and laboratory work have 
constantly gone hand ia hand, but with a tendency to give precedence to the 
one or the other line of research, according to the peculiar circumstances or en
vironment of the individual station. The Connecticut Station, for instance, 
being located at Yale College and ofli.cered by men whose life is devoted to the 
more abstract forms of scientific research, has wisely devoted its energies chiefly 
to the laboratory method; the Ohio Station, on the other hand, was founded 
upon field work; and it has given its attention chiefly to this method of work 
since its first organizc~.tion. 

Among the newer stations, some are following the lead of Connecticut, 
others that of Ohio; but no Station is able, w1thin the limits of the present Con
gressional appropriation, to excel in both fields of research. By judicious 
co-operation, however, the field stations making use of the work of the laboratory 
stations for suggestion and guidance; and these in turn checking their work by 
the results obtained in the various field stations, scattered, as they now are, 
over the civilized world, and working in every soil and under every modification 
of climate, results may be obtained which would be beyond the reach of any 
sing-le station, no matter how munificently endowed and equipped. 

But field work differs from laboratory work in that while the investigations 
of the laboratory are chiefly of such a nature that they yield immediate results, 
many of those of the field must be continued year after year for many years on 
the same land before any definite conclusions can be reached. The great field 
experiments of Sil' John B. Lawes, for example, have been in progre<~s more 
than forty years on the same land, and it is speaking entirely withm bounds to 
say that no other similar researches, whether of field or laboratory, have 
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yielded facts of greater value to science and of such practical benefit to the 
farmer as these. 

But the farm now occupied by the Ohio Station is located within the corpor
ate limits of the city of Columbus. It is already worth more than $3,000 per 
acre, according to the rate at which similar land is being sold all around it, and 
it is plainly only a question of a few years when it must be devoted to other 
purposes than agriculture; the great intercepting sewer of the city has just been 
cut through the portion of the farm occupied by the Station, and other sewers 
are to follow; a railroad is to be built along the western boundary, a new street 
is to be opened through the farm this season, and there can be no reasonable 
doubt that others will follow soon. In the midst of such changes it is manifestly 
impossible to project any system of work which will not be liable to interruption 
or destruction at any time. Moreover, the farm is unsuited to the work of the 
Station because it i.s too limited in area to permit systematic live ;,tock husband
ry; it is impossible to give proper attention to Ohio's most important horticul
tural interest-apple culture; and its soil is of such great natural fertility that 
the conclusions reached in grain husbandry are not applicable to any considerable 
area of the State. In fact, the severest criticism the Station has ever vet had to 
meet has been that the average Ohio farmer could not safely accept as a guide 
the results reached on a soil of such exceptional natural advantages. 

There is, therefore, before the Station the alternative of removal, sooner or 
later, or of abandomng its present method of research and entering upon the 
field already occupied by other Stations. 

The absurdity of the latter alternative is so evident that it need only be 
mentioned to be seen. To abandon a line of work in which the Station has 
acquired distinction and enter upon a field of labor which is already occupied 
by other Stations, which have had years of experience in their peculiar field 
and are equipped with the best men and the best apparatus that money can 
secure, is not for a moment to be thought of. There is, therefore, but the one 
sensible course to pursue, and that is to remove to some location where lands 
better suited to the Station's purpose may be obtained. And since this removal 
must be made sooner or later, it is evidently the part of wisdom to begin now to 
shape the Station's policy to that end, and thus give it the opportunity for ex
pansive growth upon its present foundation. 

It is supposed by some that it is an advantage for the Station to be located 
near the University; but no greater mistake could be made. The Faculty of 
the University and the working staff of the Station are wholly distinct, with the 
exception of the Professor of Veterinary Surgery in the University, who gives a 
very small portion of his time to the Station. Each institzdion has its governing 
board independent of t/ze othe1. The Station makes no use of the laboratories of 
the University, nor of any of its scienti fie apparatus; while but one student of the 
University is regularly employed in the technical work of the Station, and only 
a very small number in its manual labor. The reason for this is that it is impos
sible to secure the close attention and care that is necessary in the conduct of 
:field experiments from boys who can only work two or three hours at a time, and 
that it is impracticable to so adjust the classes in the University that the small 
fraction of the students, which could be all that the Station could employ in any 
case, could find time for systematic work with the Station. 

The suggestion has been made that the Station might have its headquarters 
at the University, and carry on its field work elsewhere, The utter impracti
cability of this will be seen when it is understood that the field work, through 
the growing season, and the feeding and greenhouse work through the winter, 
demand the daily personal attention of every member of the Station staff ; that 
the presence of the lady book-keeper and the lady microscopist, even, are 
absolutely indispensable at the point where the work is being carried on. The 
fact is that a hive of bees is not more busy in June, nor are its members more 
dependent upon each other, than are the officers and employes of the Ohio Ex
periment Station during the entire working season, and this season lasts from 
April 1st to March 31st. 

For these reasons the Board of Control of the Experiment Shtion have unani
mously agreed to request the General Assembly to pass House Bill No. 1157, 
introduced by Mr. Cromley, which authorizes the several Counties of the State 
to offer the Station a permanent abiding place. 

Respectfully, 
CHAS E. THORNR, Director, 

Ex-officio Member of the Boa1 d of Control. 
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CIRCULAR NO. 6. [Reprmt.] 
COLUMBUS, OHIO, MAY 11, 1891. 

Removal of the Station. 

9 

To The Comdy Commissioners of Ohio: 
Your attention is respectfully called to the following act, just passed by the 

General Assembly of Ohio: 
AN ACT 

TO AUTHORIZE THE SEVERAL COUNTIES OF THE STATE TO RAISE MONEY TO 
SECURE THE LOCATION OF THE OHIO AGKICULTURAL EXPERIMENT 

STATION AND TO PROVlDE FOR SUCH LOCATION. 

SECTION 1. Be it enacted by the General Assembly of the State of Ohio; 
That the Commissioners of any county in thi& State desiring to secure the loca
tion of the Ohio Agricultural Experiment Station by making donations therefor, 
are hereby authorized and empowered to raise money for such donation by tax 
on all taxable property in such county, as listed on the county duplicate for 
taxation, the amount of which proposed donation shall be fixed by said commis
sioners. 

SEC. 2. That such tax shall not exceed one mill on the dollar of the taxable 
property of the county in any one year, nor shall the aggregate of all levies for 
such purposes exceed ten (10) mills on the dollar. 

SEC. 3. No such tax shall be levied or donation made until the question as 
to the amount to be donated has first been submitted by the county commissioners 
to the qualified voters of such county at some special election, a notice of which 
(specifying the amount to be- donated) has been given at least thirty days 
previous to said election, in one or more newspapers published and in general 
circulation in the county; which election shall be held at the usual plaees of 
holding elections, and conducted in all respects, as far as may be, as other 
elections, except that the returns shall be made to the county commissioners, at 
the auditor's office; and those voting at such election in favor of said tax, shall 
have written or printed on their ballots the words "Experiment Station Tax
Yes," and those voting against the same, the words, "Experiment Station 
Tax-No." And said commissioners shall meet at said auditor's office on the 
fourth day next after the said election, and canvass the votes; and if it appear 
that said tax is approved by a majority of the qualified electors voting at such 
election, then it is hereby made the duty of the county commissioners of said 
county to levy a special tax on all the taxable property of said county, to raise 
the sum donated by said vote, in accordance with section two of this act; and 
the money arising therefrom, when collected, shall be applied to no other pur
pose but the payment of bonds and interest as hereinafter provided for; and said 
special tax shall be entered upon the county duplicate, and be collected in like 
manner as other ta:Kes are collected. 

SEc. 4. That to anticipate the collection of the tax authorized by this act, 
and the use of the money to be raised thereby, the county commissioners, on 
acceptance of the donation herein contemplated, are hereby authorized and re
quired to issue and negotiate the bonds of such county, in sums of not less than 
five hundred dollars each, payable (within ten years) at such times, and bearing 
interest at a rate not exceeding six per cent., payable semi-annually, as the 
commissioners shall determine, which bonds shall not be sold or donated at 
less than their par value; and the proceeds thereof shall, on their receipt, be paid 
by said commissioners to the Treasurer of State to the amount of said donation. 

SEc. 5. Such funds as may be paid into the State Treasury under this act 
shall be held subject to the duly authenticated requisitions of the Board of Con
trol of said Station, such requisitions to be accompamed with vouchers showing 
the purposes for which the requisitions are drawn. 

SEc. 6. The Board of Control of said Agricultural Experiment Station 
shall accept such donation as may in their judgment be most advantageous to 
the Station, and it shall then be their duty to select within the borders of the 
county, the donation of which is accepted, suitable lands for the use of said 
Station, said lands to be as convenient of access from all parts of said county as 
may be practicable, and also to be accessible by railroad from all parts of the 
State. Provided, that any member of the Board of Control who shall accept or 
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receive, dh·ectly or indirectly, any money or property on condition of usin.,. his 
influence in favor of locating said Experiment Station at any particular place, 
shall be held to be guilty of a misdemeanor, and on conviction thereof in any 
court of competent jurisdiction, shall be fined not less than one thousand nor 
more than ten thousand dollars. 

SEc. 7. The Board of Control shall have power to receive and hold in trust 
for the use and benefit of the Experiment Station any grant or devise of land, 
and any donat10n or bequest of money or personal property to be applied to the 
general or special use of the Station, as may be directed by the donor. 

SEC. 8. The title for all lands for the use of said Experiment Station shall 
be mi'.de in fee simple to the State of Ohio, with covenants of seizin ar:ci war
ranty, and no title shall be taken to the State for purposes aforesaid until the 
Attorney-General o.hall be sati;;.fied that the same is free from all defects and 
incumbrances. 

SEc. 9. The Attorney-General of the State shall be the legal adviser of 
said Board of Control, and he shall institute and prosecute all suits in behalf of 
the same, and shall receive the same compensation therefor as he is entitled to 
by law for suits brought in behalf of the asylums of the State. 

S,;c. 10. This act shall take effect and be in force from and after its 
passage. 

REASONS FOR REMOVAL. 

The principal reasons for removing the Station from its present location are 
two: In the first place, the soil of the farm upon which the Station is now 
locatec~ is of such great natural fertility that the results obtained upon it cannot 
be taken as reliable indications of what may be exnected upon the averacre soils 
of the State; and in the second place, the rapid growth of the city of Columbus 
around this farm is so enhancing its value that it has become evident that it 
cannot be devoted to agricultural purposes many years longer, the farm being 
already worth, in the real estate market of Columbus, several th-1usand dollars 
per acre. 

The farm belongs to the Ohio State University, and the Station has no 
other claim upon it than a temporary, verbal lease, revocable at any time, it 
being distinctly understood by the boards of management of both institutions, 
when this arrangement was made in 1888, that the time must eventually come 
when the farm would become too valuable as a source of income to the University 
to be used :n the work of the Station. The growth of tl1e city since that date 
has made it apparent that this time will come at an earlier date than was then 
anticipated. 

But agricultural investigation is something that cannot be taken up ani 
laid down at any time. It must be continued for years, and in certain lines it 
must be repeated year after year on the same soil to have any real value. 

As the perpetuity of ibis work in Ohio is now practically assured, through 
the combined support of both the National and State Governments, it is evident 
that the time has come when the Station should be provided with a permanent 
abiding place. 

WHAT THE STATION CAN DO FOR THE COUNTY IN WHICH IT IS LOCATED. 

The question may be asked: Of what special advantage will the Station be 
to the county in which it is situated, that will justify the expenditure required 
to secure its location? 

We may reply to this question in part by an illustration: The Station culti
vates annually nearly 300 different named sorts of wheat, including all the most 
promising varieties. These varieties are grown side by side, in such manner 
that any farmer, in passing through the field in which they are grov1ing, may 
determine, to a large extent, their relative values. The farmer who lives near 
the Station has therefore a great advantage in being able to visit its fields at 
less expense than is possible to the one who lives at a distance; but more im
portant still is the fact that he will probably find the wheat growing on a soil 
similar to his own, and can therefore judge far more accurately respecting the 
adaptation of the different varieties to his own soil and circumstances than if 
the experiment fields were in a distant part of the State. 

The average annual area in wheat in the twenty counties of the State lo
cated near its geographical center, is more than thirty thousand acres each. 
An annual increase of but a bushel to the acre on this area, valued at 80 cents a 
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bushel, would represent an annual interest of 25 per cent on $100,000. Those of 
us who have watched the growth of the Station's wheat crops from year to year, 
know that we can get at least this amount of benefit on our own farms, from 
what we have seen here; but what we have seen, any intelligent farmer may see. 

Not only wheat, but all the principal field and garden crops are cultivated 
in comparative tests, in which not only varieties, but different methods of culture 
are illustrated. The Station is now doing valuable work in fruit culture; but 
it is hoped to make this work of far greater value by the planting of large 
orchards, vineyards and small-fruit plantations, in which not only the im
portant question of varieties will be practically illustrated, but in which the 
methods for combating insect depredations and for overcoming the diseases to 
which our fruits are becoming more and more subject may be shown on a com
mercial scale. 

It is a part of the plan of the present management to collect on the Station 
farm representative herds of the principal breeds of cattle, sheep and swine, 
and it is hoped that these may be made of practical benefit to neighboring 
farmers through reasonable rates of service. 

It is hoped that the new location will afford facilities for practical dairying, 
and that the Station may become in some sense a dairy school, in which the 
latest improvements in dairy methods and dairy appliances may receive prac
tical illustration. 

Not only in dairying, but in all other departments of agriculture, the 
Station will perform an important educational function in the neighborhood in 
which it is located, by placing before the boys and girls of the farm object 
lessons in agriculture which cannot fail to stimulate in them a greater interest 
in their vocation. 

These are a few of the many ways in which a farmer may profit by personal 
inspection of the Station's work, and we believe it to l:e entirely within bounds 
to say that any county would be justified, simply from a financial point of v1ew, 
in mamtaining such a station wholly at the county's expense. 

But no such expenditure as this is necessary. The General Government 
supports the Station; all that is required of the county is a home. 

The Station receives $15,000 per annum from the United States Treasury. 
It also receives a few thousand dollars each year from the State, for buildings 
and other improvements, and its sales of farm produce amount to several 
thousand dollars annually, so that its aggregate expenditure will probably 
average not less than $25,000 per annum, almost all of which will eventually be 
disbursed among the laborers, artisans and merchants of the county in which 
it is located. In addition to this, the Station will attract from other sections a 
considerable number of visitors each year, whose expenditure will contribute to 
the general volume of buo.iness within the county. In other words, not only will 
the money raised to secure the Station be expended within the county raising it, 
but it will bring into the county annually from 15 to 25 per cent. or more on the 
original investment in cash; hence the outlay necessary for securing the Station 
will be no mean investment for the county at large, saying nothing of its possi
ble advantages to the agriculture of that county. 

WHAT WILL BE REQUIRED TO SECURE TE;E LOCATION OF THE STATION, 

The Station's first need is a farm, which must contain not less than 400 
acres of land, if the questions of orcharding, grain husbandry, dairying and 
live stock breeding are all to receive due attention. The soil of this farm 
should be chiefly clay, and at least half of its area must be susceptible of 
tillage. It is preferable that the soil should be below, rather than above the 
average soils of the State in natural fertility, and that its subsoil should be 
clay, and not gravel, for gravel gives natural drainage, and while such drain
age is desirable to the ordinary farmer, it is not so desirable where exact ex
periments are being made, because it is seldom uniform. 

The farm must lie near a railway station; it is not necessary that it should 
b~ near a large town, although on some accounts this would be desirable. 

In addition to the farm, the Station must have buildings, including an office 
building, several barns, greenhouses. tool houses, dairy house, and, if not near 
a town, six or eight residences for the Station officers and laborers, who, with 
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their families, will number 30 to 40 or more persons. For these buildings a 
total sum of $30,000 to $50,000 will be required. The Station will also need a 
fund for drainage, fencing, purchase of live-stock, fruit s.tock, etc., which will 
probably aggregate about $10,000. 

'I he total amount needed for land, buildings, stock and improvements will 
therefore amount to $60,000 to $80,000, and a much larger amount than the larger 
sum mentioned could be used to excellent advantage. All proposals will receive 
consideration, however. 

Commissioners who may feel an interest in this matter are invited to visit 
the Station; or, if this be impossible, to write to the Director, who will take 
pleasure in furnishing any further information desired. 

CHAs. E. THORNE, Director. 

CIRCUL.A.R NO. 7. [Reprint.) 

COLUMBUS, OHIO, AUGUST 5, 1891. 

Seed Wheat. 

The Ohio Agricultural Experiment Station offers for sale to the farmers of 
the state limited quantities of the following varieties of seed wheat: 

The table on the following page shows the product of each variety in the 
comparative test of this year, the weight per measui"ed bushel, the date of 
ripening, the color of grain and whether bearded or smooth. The varieties 
marked lt are offered iu quantities not to exceed ten bushels. Of the other 
varieties we shall not have more than one or two bushels each to spare. 

The wheat will be carefully recleaned, and is offered at the uniform price of 
$1.70 per busht:>l, $t.OO per half bushel, and $3 00 for each two bushels in one 
sack. These prices include a sack that costs twenty-one cents at wholesale, 
and the wheat will be delivered to the railroad or express companies in Colum
bus. The prices named will not more than cover the additional cost of reclean
ing and deliverinlf in small lots, together with the loss on tailings. All orders 
nwst be accompamed by cash to recezve attention, alld if ortr supply of the variety 
ordered is exhausted tl1e money wit. be immediately tdzerned. 

None of these varieties are strictly pure, for it is not possible where ma
chinery is used it1 seeding and harvesting, to keep them absolutely free from 
admixtures. We do not believe the impurity will in any case exceed two per 
cent. Almost all the varieties this year contain some smut. The wheat midge 
or "red weevil" was found in nearly every variety. It is the opinion of Prof. 
Webster, the Entomologist of this Station, who has had considerable experience 
in such matters, that those purchasing this wheat will not be running any ri11k 
of getting insects with the wheat; nearly all were blown out by the thresher, 
and the recleaning bas made their elimination complete. 

Not all of these so-called varieties are really distinct. We find no difference 
as yet between Sibley's New Golden, Tasmanian Red, and Mediterranean; be
tween Reliable and Valley; and but little, if any between these and Egyptian; 
between Red Fultz, German Emperor and "Michigan Amber," but the latter 
may be wrongly named; between Silver Chaff, Martin's Amber and Landreth; 
between Royal Australian and Clawson; between Diehl-Mediterranean and 
:r.-tissouri Blue Stem. Rock Velvet and Velvet Cha:ff are closely alike if not 
identical. 

The low weight per measured bushel was caused by the wheat all lodging a 
month before cutting, which resulted in incomplete :filling and shriveled grains. 
These weights were taken just as the grain came from the thresher, before 
recleaning. 

In ordering, send postal note, money order or draft on New York. Columbus 
banks charge for cashing individual checks. Do not send in registered letters. 

OHIO AGRICULTURAL EXPF.:RIMENT STATION, 
J. F:aF.M:ONT HICKMAN, Agricultu1-ist. 
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Yield per 
acre 

Weil!"ht of 
measured 

bushel 
Date of 
npening 

13 

Bearded or 
smooth 

Color of ~~ 
grain 

-----------1--------1------1---- -----
*Wvandot Red ................... . 
*Velvet Chaff (Penquite's Velvet) 
Mediterranean ............ ....... . 
Lehigh ............ ............... . 
Hindostan...... . ................ . 
Sibley's New Golden .............. . 
Tasmanian Red ................. . 
*Democrat ....................... . 
Deitz ............................. . 
Lebanon .....•..................... 
Reliable .......................... . 
*Valley ........................... . 

~~~PJ~1~~.::::: :: ::: :: : :: :: : : : ·. :::: 
Michigan Amber .•.............. 
German Emperor ............ ..... . 
Poole ................. . 
Witter ............................ . 
Nigger ............................ . 
Diehl-Mediterranean ............. . 
Miller's Prolific ................... . 
Sheriff ........................... . 
Big- English ..................... . 
Tuscan Island ................... . 
Surprise ..............•..... 

~~~~-:;:·p~;,iifi~: :::::::::::::::::::: 
Ru"ian Red ..................... . 
*Hicks ........................... . 
Fultz ............................. . 
'~'=Ontario Wonder ...... ........... . 
Currell's Prolific .................. . 
Improved Rice ......•............. 
Extra Earl v Oakley .............. . 
Silver Chaff ..................... .. 
*Martin's Amber ................ .. 
Landreth ........................ . 
Royal Australian ................ . 
Theiss ............................ . 
Oregon ............................ . 
Longberry, ....................... . 
Crate .......................... .. 
Miami Valley ................... .. 
Rudy ..... ...................... . 
Wiscon~in Triumph .......... . 
Rock Velvet ..................... .. 
Earlv Ripe ...................... .. 
New'Long-berry Red Wabash .... . 
Missouri Blue Stem ............. .. 
BeardPd Monarch ............... .. 
Fairfield .......................... . 

32.00 
27.00 
34.50 
31.16 
31) 16 
33.00 
33 16 
38 16 
30.fi6 
31.00 
39.14 
39 58 
37 25 
32 Jl 
32.66 
32 33 
35-91 
35 66 
o1 66 
37.66 
33.00 
33 83 
31 66 
33 58 
40.91 
36.08 
35.58 
37.33 
33.66 
35.66 
29.00 
27.75 
30.00 
29.83 
30.16 
28.83 
25.33 
24 50 
30.50 
32 00 
27.50 
27 50 
35 33 
40.50 
33.41 
33.00 
34.83 
32.08 
3483 
31.08 
26.66 

5R.5 
60.0 
57.5 
58.0 
59.5 
58.0 
52.0 
60 5 
60.0 
60.0 
60.0 
59.0 
60 0 
58 0 
58.5 
51.5 
58 5 
57 0 
59 0 
60.0 
59 0 
545 
61.0 
55.0 
56 0 
50 5 
55 0 
57 0 
56 0 
53 0 
60.0 
58.0 
57.0 
59 0 
57 0 
600 
52 0 
57.5 
54.5 
58 5 
55 5 
57 0 
60 5 
61 0 
62.0 
61 5 
60.0 
60 0 
61 0 
60.0 
59.0 

July 1 
June 30 
July 1 
July 1 
July 1 
July 1 
July 1 
July 2 
July 2 
July 1 
July 1 
July 1 
July 2 
July 1 
July 1 
July 1 
July 1 
June 30 
June 28 
July 1 
June 30 
June 29 
Julv 1 
July 1 
July 3 
July 2 
July 1 
July 3 
June 29 
June 29 
July 2 
June 28 
July 2 
July 2 
July 3 
July 1 
July 3 
July 4 
July 2 
July 1 
July 1 
July 2 
July 1 
July 3 
Jtme 30 
June 30 
June 30 
July 1 
July 1 
July 1 
July 1 

CIRCULAR NO.8. [Reprint.] 
COLUMBUS, OHIO, AUGUST 5, 1892. 

Seed Wheat. 

Red 
Red 
Red 
Red 
Red 
Red 
Red 
White 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
White 
Red 
Red 
Red 
White 
.Red 
White 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
White 
White 
Red 
Whtte 
Red 
R~d 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 
Red 

Smooth 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Bearded 
Bearded 
Smooth 
Smooth 
Smooth 
Bearded 
Smooth. 
Smooth 
Bearded 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Smooth 
Bearded 
Smooth 
Smooth 
Smooth 
Bearded 
Bearded 
Smooth 
Bearded 
Smooth 
Bearded 
Bearded 
Bearded 
Bearded 

As has been the custom in former years, the Ohio Agricultural Experiment 
Station offers for sale to the farmers of the Rtate, limited quantities of the varie
ties of wheat grown in its comparative experiments. 

The table indicates the rate of yield of each variety as harvested, the weight 
per measured bushel before and after screening, the date of ripening, the color 
of grain and whether bearded or smooth. The following varieties are offered in 
quantities not to exceed ten bushels: Velvet Chaff, Wyandot Red, Rudy, Poole, 
Martin's Amber, Deitz, Valley and Hicks. Of the other varieties we shall not 
have more than two bushels each to spare. 

These varieties have been carefully re-cleaned, and are offered at the 
uniform price of $1.50 per bushel, $1.00 per half bushel, and $2.50 for each two 
bushels in one sack. These prices include a new sack that costs twenty cents 
at wholesale, and the wheat will be delivered to the railroad or express compa
nies in Columbus. The prices given above will not more than cover the 
additional expense of re-cleaning and delivering in small lots. 
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These varieties of seed wheat are free from cockle, cheat and rye, but we do 
not claim a single variety to be absolutely pure, as it is impossible to harvest 
and thresh so many different sorts with machinery without causing some ad
mixture; but we believe that no variety offered in this list contains more than 
two per cent. of other sorts. A few varieties were badly affected with loose 
smut, and nearly all were slightly affected with stinking smut. We have no 
remedy for the former, but the latter can be prevented by treating seed as 
indicated in the wheat bulletin published by this Station, August 25, 1891. 

Name of variety 

Velvet Chaff .................... 
Mediterranean •................. 
Lehigh .......................... 
Hindostan ...................... 
Sibley's New Golden ............. 
Tasmauian Red...... . ......... 
Democrat ....................... 
Deitz ....•....................... 
Lebanon ......................... 
Reliable ............. ··········· 
;;~;iiari:::: :::::::::::::::::::: 
Red Fultz ....................... 
German Emperor ................ 
Poole ............................. 
Witter ........................... 
Geneva .......................... 
Nigger .......................... 
Dien!-Mediterranean .......•.... 

!den Cross ..................... 
Miller's Prolific .................. 
Sheriff ........................... 
T•~scan Island ................... 
Surprise ........................ 
Mealy ........................... 
Golden Prolific ................... 
Red Russian ................... 
Rocky Mountain ................ 
Ontario Wonder ................. 
s ilver Chaff ..................... 
Martin's Amber ......... 
Landreth ........................ 
New Monarch ................... 
Royal Australian ............... 
Theiss ........................... 
Oregon ........................... 
Longberry ....................... 
Crate .......................... 
Miami Valley ................... 
Rudy .......................... 
Wisconsin Triumph ............. 
Rock Vl•lvet ..................... 
EarlyRipe ...................... 
New Longberry Red Wabash ... 
Missouri Blue Stem ............. 
Bearded Monarch ............... 
Fairfield ....................... 
Fultz Blue Stem ................. 
Gypsy ........................... 
Ye!lowG~sy ................... 
Early Re Clawson ............. 
Yuba ........................... 

ickman ........................ R 
B uckeye ........................ 
Jones' Winter Fife .............. 
American Bronze. ............... 
Jones' Square Head....... .. . 

ailey ........................... B 
Beal ............................ 
Johnson ........................ 
New Michigan Amber .......... 
Badg-er ......................... 

Yield 
per acre 

---
Bushels 

25.52 
2833 
27 00 
23 00 
28 26 
29.62 
29.50 
30 75 
21 66 
32.58 
32.26 
31 33 
27.08 
27.75 
30 08 
30.00 
30.08 
3000 
29.66 
3l.il8 
20 16 
24.25 
31 08 
2658 
26.58 
28.25 
27.08 
32.16 
23.58 
25.41 
25.16 
23.75 
22.08 
27.58 
28.3'& 
27 00 
25 16 
24 00 
2525 
29.91 
25.66 
23 41 
26.08 
22.41 
24.88 
22 08 
25.58 
23.08 
27.58 
23 41 
27.83 
2'2.41 
24 58 
27.50 
29 00 
29.41 
29.75 
21 08 
22.41 
20 41 
23.00 
27.83 

Weight of 
Measured bushel 

Before After 
Screening Screening 
------
Pounds pounds 

------
5.q 5 60.0 
58.0 60'0 
57 5 59.5 
600 60 5 
58.0 59.0 
59 5 60.2 
68.5 59.5 
600 60.5 
69.5 60 5 
60.0 61.0 
590 600 
60.0 605 
57.5 58.5 
56.5 58.5 
58.5 59.0 
69.0 60.5 
61.5 62.0 
60.0 60.5 
58.5 60.5 
69.0 60 0 
56.0 57.0 
59 0 59.5 
58.5 600 
560 57 0 
55-5 57.0 
55.0 57 0 
59 0 60.0 
58.0 59.5 
56 0 5R.O 
57.0 58 0 
57 0 60.5 
565 58 5 
58.0 59.5 
57.5 59.0 
56 0 61.0 
59 5 60.0 
57 0 600 
58.0 60.0 
59.5 60.5 
57.5 59.0 
570 59.5 
57.5 605 
54.0 57.5 
55 0 59.0 
55.0 59 0 
580 57.0 
51.5 55.5 
56.5 58.0 
07 5 59.5 
58.0 59 0 
55.0 56.0 
57.5 59.0 
580 59.0 
56.0 58.0 
55.0 57.0 
58.0 59.0 
56.0 56.5 
57.5 580 
560 59.0 
57.6 58.5 
52.0 54.0 
56.0 b8.0 

Date of Color of Bearded 
Ripening grain or 

Smooth 

J~,ly 2 Red Bea~ded 
4 ,, 

" 4 " " " 4 " " June 30 " " " 80 .. " JWy 4 White " 4 Rod .. 
" 4 " " " 1 " " " 1 " " " 1 " " " 4 .. Smooth 
" 4 " .. 
" 4 " " " 5 .. " .. 1 .. Bearded 
" 1 .. 
" 4 " " " 4 " " " 6 White Sm~th 
" 2 R~d 
" 1 " Bearded .. 5 White Smooth 
" 2 Red .. .. 5 White Bearded 
" 2 Red Smooth 
" 2 " " " 2 " " " 6 White " " 2 .. " " 2 " " June 30 Red " July 2 White " Jnne 30 Red Bear'ded 

July 2 .. Smooth 
" 2 " .. 
" 2 " .. 
" 2 " Bearded 

June 30 .. .. 
" 30 " Smooth 
" 30 " Bearded 
" 30 " Smooth 

July 5 " Beaz.ded 
" 2 " " 2 " " " 3 .. " " 1 " Smooth 

June 30 " Bearded 
July 5 " " " 5 " SmCIOth 
" 4 " Bearded 
" 2 " Smooth 
" 2 " 
" 2 " s;n;,;,;;ii·· 
" 2 " " " 2 White .. 
" 2 R.,d Bearded 
" 2 " " 2 " ll 

" 4 
,, 

·········· " 4 " . ... ...... 
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All orders must be accompanied by cash, to receive attention, and if our 
supply of the variety ordered is exhausted the money will be refunded. In 
ordering, send postal note, money order or draft on New York. Do not send in 
registered letters. Individual checks will be returned unless an additional ten 
cents is added to pay for collection. 

Our complete test for 1892 included about 75 varieties, including synonyms. 
Several of the varieties have become so badly mixed that they are not included 
in the list offered for seed. Their comparative yidds are given in the following 
statement, which we believe gives a more correct idea of the relative productive
ness of the different sorts than the table of actual yields; but the table contains 
other useful items of information. 

These wheats were grown in plots of one-tenth acre each. These plots were 
about one rod wide by sixteen rods long, and were arranged in two tiers on a 
tract of bottom laud. To guard against the errors arising from lack of uni
formity in the soil, twenty-nine duplicate plots of o~1e variety, Velvet Chaff 
(Penquite's Velvet), were sown at intervals of three or five plots, and in the 
following statement each variety has been compared with the plots of Velvet 
Chaff between which it lay. It is practically impossible in an experiment of 
this kind to secure exactly the same yield from two adjoining plots of land, 
however similar they may be in appearance, owing to the unavoidable errors 
that creep in in seeding, harvesting and threshing. We believe that a differ
ence in yield between two plots of six pounds, or a bushel to the acre, is quite 
within the limits of probable error, and that under most circumstances it is not 
safe to base any conclusions upon a smaller difference than two bushels or more, 
unless such difference be confirmed by duplication. 

The average yield of the twenty-nine plots of Velvet Chaff was 25.4 bushels, 
ranging from 22f.( bushels to 28~ bushels. The greatest variation between 
neighboring plots of Velvet 2J~ bushels, while the mean variation was 1.1 
bushel. Where the variation exceeded this mean there were evident variations 
in the soil. 

In this experiment the following twelve varieties yielded at the rate of four 
to five bushels per acre more than the Velvet Chaff: Valley, and its synonym, 
Reliable, Golden Cross and American Bronze (syn<>nyms of Diehl-Mediterra
nean), Tuscan Island, Fultz and Rocky Mountain (synonyms), Gypsy, Early 
Red Clawson, Jones' Winter Fife, Jones' Square Head, and Rudy. 

The following twelve varieties yielded two to four btu,hels more than Velvet 
Chaff: Buckeye, Correll's Prolific, Deitz, Diehl-Mediterranean, Early Ripe, 
Egyptian, Geneva, Nigg-er, Oregon, Royal Australian, (synonym of Clawson), 
Tasmanian Red (synonym of Mediterranean), Wyandot Red. 

The following thirty-four sorts gave practically the same yield as Velvet 
Chaff: Badger, Big English, Crate, Democrat, Everitt's High Grade, Extra 
Early Oakley, Fairfield, Fulcaster, Fultz Bh1e Stem, German Emperor (syno
nym of Red Fultz), Golden Prolific, Hickman, Improved Rice, Lehigh, Long· 
berry, Martin's Amber and Landreth (both synonyms of Silver Chaff), Mealy, 
Mediterranean, Miami Valley, Missouri Blue Stem, Poole, Red Brazilian, Red 
Fultz, Red Russian, Rus&ian Red, Sibley's New Golden (synonym of Mediter
ranean), S1lver Chaff, Surprise, Theiss, Wisconsin Triumph, Witter, Yellow 
Gypsy, Yuba. 

The following ten sorts fell from two to four bushels below Velvet Chaff in 
yield: Beat, Bearded Monarch, Hindostan, New Monarch, Ontario Wonder, 
Red Wabash. Ruehlen, Sheriff, Stewart, Willits. 

The following six sorts fell more than four bushels below Velvet Chaff: 
Bailey, Johnson, Lebanon, Miller's Prolific, New Michigan Amber, Roberts. 

Judging from the experience of this and former years, we recommend the 
following sorts of wheat as probably the safest for general culture throughout 
Ohio: Valley, Fultz, Velvet Chaff (Penquite's), Egyptian and Nigger. Diehl 
Mediterranean, under its various names. has given good yields on this farm and 
in favored localities, but can not be recommended for general culture, and the 
same may be said of Martin's Amber, and its synonyms, Landreth and Silver 
Chaff, Rudy, Deitz, Poole, Correll's Prolific, Early Red Clawson, Hicks and 
Jones' Winter Fife are worthy of further trial. 

Address:- OHIO AGRICULTURAL EXPERIMENT STATION, 
J. FREMONT HICKMAN, Agriculturist. 
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CIRCULAR NO. 9. [Reprint.] 
WOOSTER, OHIO, AUGUST 12, 1893. 

Name of variety 

Velvet Chaff ..................... . 
Wyandot Red ................... . 
Mediterranean ................... . 
Lehig-h ........................... . 
Hindostan ........................ . 
Sibley's New Golden ....•.......... 
Tasmanian Red ................. . 
Democrat ........................ . 
Deitz ............................. . 
Lebanon .......................... . 
Reliable ......................... . 
Valley .......................•..... 

~~jt_i~~:::: :::::::::::::: :~:: :::: 
Red Fultz ........................ . 
German Emperor .......... ....... . 
Poole ............................ . 
Witter ........................... . 
Nigger ............................ . 
Geneva ........................... . 
Diehl Mediterranean ............. . 
Golden Cross ..................... . 
Yuba ............................ . 
Miller's Prolific •................... 
Sheriff ............................ . 
BigEnglish .....•................. 
Tuscan Island .................. . 
Surprise ......................... . 
Mealy ............................. . 
Golden Prolific .•................... 
OntarioWonder .................. . 
Red Russian ..................... . 
Russian hed .................... . 
Fultz ............................. . 
Rocky Mountain ................. . 
Wisconsin Triumph .... . 
Fulcaste• ....................... .. 
New Long berry ................... . 
Carrell's Prolific .................. . 
Improved Rice .................. . 
Extra Early Oaldey .............. . 
Silver Chaff ...................... . 
Martin's Amber •.................. 
Landreth ......................... . 
New Monarch .................... . 
Royal Australian ...... . 
Theiss ............................ . 
Oregon ............................ . 

r~g;{;~;;:..y:::::::::·.::: ·.·.:: :::::::: 
Crate ............................ .. 
Miami Valley .................... . 
Fultz Blue Stem.. . . . . . . . . ....... . 
Rock Velvet ..................... .. 
Early Ripe ...................... .. 
Missouri Blue Stem ............. .. 
.Bearded Monarch ................ . 
Fairfield ......................... .. 
Yellow Gipsy .................... .. 
Early Red Clawson .............. .. 
Ruehlen ........................... . 
Hickman ......................... . 
Buckeye ......................... .. 
Jones' Winter Fife ............... .. 
American Bron~e ................ .. 
Jones' Square Head ............. . 
Bailey ............................. . 
Willits ........................... .. 
Roberts .......................... .. 
Beal .............................. .. 
New Michigan Amber ......... .. 
Badger .......................... .. 
post .............................. . 
Early White Leader ............. .. 
Johnson .......................... .. 
pickaway ........................ .. 

Seed Wheat. 

Yield per 
acre 
1893 

28.13 
30.91 
31.25 
29.16 
30.66 
31.00 
32.75 
34.83 
34.50 
33.83 
33.41 
33.33 
33.41 
34.91 
32.58 
33.83 
35.00 
31.41 
33 91 
32.25 
31.33 
31.83 
32.00 
28.75 
28.33 
25.83 
32.91 
33.83 
30 58 
28.08 
25.58 
30 00 
23 41 
21.91 
23.50 
23 08 
27 00 
25.75 
30.25 
20 83 
26.08 
26.66 
29.41 
28.50 
30 41 
25.50 
21.41 
22.25 
27.50 
20.75 
24 91 
29.58 
19.25 
27.75 
31.l5 
27.47 
23.91 
23.91 
20.83 
25.33 
21.66 
19.41 
20.73 
20.75 
20.50 
18 91 
17.75 
22 33 
23.16 
20.41 
24.91 
24.91 
23.25 
20.16 
19.08 
21.25 

Average 
per acre for 

3 years 

so.55 
31.36 
30.94 
30.71 
30.75 
31.84 
34.16 
31.97 
31.61 
35.04 
35.05 
33.93 
34.20 
30.69 
31-30 
33.66 
32.38 
31.85 

s2:ss 
28:i6 
28.80 
28.24 
32.49 
33.77 
31.08 
30.63 
25.91 
29.72 
28 66 
29.32 
28.72 
27.38 

26:74 
29.30 
25.52 
27.74 
27.41 
27.80 
25.86 

25"86 
25.08 
27.08 

24:47 
25.47 
30.05 
21.11 
28.05 
30.64 
29.06 
25.69 
25.38 

Date of 
r~pening 

Jt!]Y ~ 

8 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

10 
10 
10 
8 

12 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
10 
11 
11 
10 
11 
10 
10 
11 
10 
10 
11 
11 
10 
10 
11 
11 
11 
9 

10 
13 
11 
11 
11 
11 
11 
13 
13 
11 
13 
11 
9 

11 
13 
13 
11 

Color of 
grain 

Red 

White 
Red 

White 
Red 

" 
White 
Red 
White 
Red 

" 

White 
" 

Red 
White 
Red 

" 

White 
Red 

" 

White 
Red 

" 

White 
Red 

Bearded 
or smooth 

Bearded 
Smooth 
Bt:ar,ded 

Smooth 
" 

Bearded 
" 

Smooth ,, 

Bearded 
Smooth ,, 
Bearded 
Smooth 

" 

Bearded 

Smooth 
" 

"' Bearded 
Smooth 
Bearded 
Smooth ,, 
Bearded 
Smooth 
Bearded 
Smooth 
Bearded 

" 

Smooth 
Bearded 
Smooth 
Bearded 
Smooth ,, 

Bearded 
Smooth 
Bearded 

" Smooth 
" 
" 

Bearded 
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Following the precedent of former years The Ohio Agricultural Experiment 
Station offers for sale to the farmers of the State limited quantities of the several 
varieties of wheat grown in its comparative experiments. 

The following table indicates the rate of yield of each variety for this ~·ear 
and the average yield for three years of those that have been grown for that length 
of time at the Station together with the date of ripening, the color of grain, and 
whether bearded or smooth. 

The Station cannot offer more than two bushels of any one kind except the 
following, which we offer in lots not to exceed ten bushels: Velvet Chaff, Poole, 
Rudy, Valley and Hicks. 

The seventy-five varieties included in the table have been carefully recleaned 
and are free from cockle, cheat and rye. But we do not claim a single variety 
to be absolutely pure. Although we use the utmost care we find it impossible to 
run these varieties all through the same binder, thresher and fanning mill, 
without causing some admixture. We hope not to offer a single variety that 
contains more than two per cent of other sorts. 

As in former years, some of these varieties were affected with loose smut 
and a large proportion of them were slightly affected with stinking smut or 
bunt. For the former we have no remedy, but the bunt, we believe, can be 
eradicated by treating the seed as indicated in a previous bulletin published by 
this Station. (Bulletin No. 4, Vol. 4, 1891.) 

These varieties are offered at the uniform price of $1.00 per bushel or 60 cents 
per half bushel. New sacks will be furnished at twenty cents each and the 
wheat will be delivered to the Rai1road or Express Companies in Wooster. The 
above prices will not cover the additional expense to the Station of recleaning 
anddelivering in small lots. 

All orders must be accompanied by cash or its equivalent, a postal note, 
money order, or draft on New York. Do not send registered letters, nor indi
vidual checks, without an additional ten cents to return the former or to pay for 
collecting the latter. If our supply of the variety ordered io~ exhausted the 
money will be returned. 

The comparative test for 1893 comprises seventy-five varieties, including 
several synonymous. Owing to irreg-ularity in the previous cropping of the land 
used in this experiment together with natural variations of so1l, the true com
parison of yield is made more than ordinarily difficult. The first 60 varieties 
given in the table were grown in ten acre plots, each about one rod wide and 
sixteen rods long. Every third plot was drilled to Velvet Chaff (Penqnite's) 
which is used as a standard in making our comparison. The first 26 of these 
sixty followed oats, the balance an imperfect timothy sod. The last fifteen 
varieties were grown upon plots of like size and on land lacking sufficient 
drainage. The average yield of the fourteen Velvet Chaff plots in the first 
group was 28 13 bushels; of the fifteen Velvet Chaffs in the second group 24.78 
bushels, and of the eight in the third group 21 27 bushels per acre. In the 
following statements each variety has been compared with the average yields of 
the two Yelvet Chaff plots between which it grew. A variation in yield of from 
one to two bushels per acre is not evidence sufficient to justify conclusions, 
hence aU varieties yielding within one and a half to two bushels of the standard 
variety are considered as of about equal productiveness in making present com
parisons. This applies especially to this year's work, wherein previous condi
tions could not be counteracted. 

In this experiment the following ten varieties yielded from five to seven bushels 
per acre more than Velvet Chaff:-Valley and its synonyms (Reliable and 
Egyptian), Lebanon, Rudy, Poole, Early F! ipe, Gypsy, Nigger, and Surprise. 

The following twenty-seven sorts yielded at the rate of two to five bushels 
more p~>r acre than the Velvet Chaff:-Wyandot Red, Mediterranean, Hindostan, 
Tasmanian Red, Democrat, Deitz, Red Fultz, and its synonym (German Em
peror) Witter, Geneva, Diehl Mediterranean and its synonyms (Golden Cross 
and Yuba) 'ruscan Island, Mealy, Golden Prolific, Red Russian, Currell's 
Prolific, Martin's Amber, Landreth (synonym of Martin's Amber), New 
Monarch, Miami Valley, Missouri Blue Stem, Early Red Clawson, New Michi
gan Amber, Badger, and Post. 

The following thirteen varieties yielded from one and one-half to four 
bushels less than the Velvet Chaff:-Russian Red, Fultz, Rocky Mountain, 
Wisconsin Triumph, Improved Rice, Theiss, Longberry, Fultz Blue Stem, 
Yellow Gypsy, Jones' Square Head, Bailey, Roberts, J<•hnson, and Big English. 
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Twenty-five other varieties given in the table, but not specially mentioned, 
are considered as yielding practically the same as Velvet Ch'l.ff. 

The Station does not in any case recommend that farmers should buy new 
and untried varieties with high sounding names and only a printed recommenda
tion. They frequently turn out to be old varieties under new names or perhaps 
hybrids or crosses without merit. Purchasing small quantities of new sorts for 
trial will not cause serious loss, but paying high prices for quantities to sow 
whole fields is taking more risk than the average farmer is warranted in doing. 

Judging from the tests of this and former years, we recommend as probably 
the safest sorts for Ohio soils: -Valley, Red Fultz, Velvet Chaff ( Penquite's ). 
Nigger, Poole, and Hicks. The Rudy, which has now been tried three years 
at this Station, is recommended as one of the best among new varieties. Early 
Red Clawson has also done fairly well, but the Jones' Winter Fife and the 
Jones' Square Head, together with the Early White Leader have not done so 
well at this Station as many of our older varieties. 

A bulletin, giving the complete results of this season's experiments with 
wheat is being pr<>pared, but it will probably be several months before it can be 
got through the hands of the state printer. 
Address: OHIO AGRI~ULTURAL EXPERIMENT STAT! ON. 

J. FREMONT HICKMAN, Agriculturist. 

CIRCULAR NO. 10. [Reprint.] 

WOOSTER, OHIO, AUGUST 9,1894. 

Seed Wheat. 

Sixty differently named sorts of wheat were grown this year in a compara
tive test at the Ohio AgriculturJ.l Experiment Station. With a few exceptions, 
from one to two bushels of each of these so called varieties are offered for sale to 
the farmers of the State. 

As long as the supply holds out the Station offers Valley, Rudy, and Velvet 
Chaff in quantities not to exceed ten bushels. 

The several varieties of seed wheat are free from cockle, cheat and rye, but 
we do not claim a single variety to be absolutely pure, as it does not seem 
practicable to harvest and thresh so many sorts with machinery without having 
some admixture; but we think that no variety in this list contains more than two 
per cent of other sorts. 

The table shows the rate of yield of ea.ch sort as harvested, the average yield 
of a large share of them for three and four years, the color of grain, date of 
ripening, and whether bearded or smooth. 

These varieties have been carefully recleaned, and are offered at the uniform 
price of eighty cents per bushel, fifty cents per half bushel. Nothing less than 
half bushels offered. New sacks will be furnished at twenty cents each and the 
wheat delivered to the Railroad or Express Companies in Wooster. The above 
prices may seem high, but it does not cover the additional expense of recleaning 
and delivering in small lots. 

All orders must be accompanied by cash or its equivalent, a money order or 
draft on New York. Do not send registered letters nor individual checks without 
an additional ten cents to return the former or to pay for collecting the latter. 
If our supply of the variety ordered is exha.usted the money will be returned. 

For several years smut has been found in some varieties of wheat at the 
Station. Each year the number of varieties affected seemed to increase. During 
the fall of 1893 all varieties, except a few new ones, were treated with copper 
sulphate solution. The mixture was not stronger than had been used in previous 
tests, apparently without affecting the vitality of the seed, but the conditions for 
germination were very unfavorable last fall, owing to the excessive drouth, and 
as a consequence a large portion of the seed failed to grow, resulting in lower 
yields per acre than would have followed seeding without treatment. Sufficient 
evidence of this is found in the yields of the following varieties which were not 
treated: Kentucky Giant, New Columbia, World's Fair, Canadian Hybrid, 
Hard Wheat, Rochester Red, and Mealy, the last named being an old variety 
not treated. 
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Name of Variety 

Velvet Chaff ................... . 
\\yandot Red .................. . 
Met.litt:rranean •. ............... 
Lehigh ......................... . 
Hindoetan .................. ···· 
Sibley's New Gold~n ............ . 
T '"'smanian Red ................ . 
Democrat ................... ···· 
Deitz. .......................... . 
Lebanon ....................... . 
Valley .......................... . 
Egyptian ....................... . 
Rudy .......................... . 
Red Fultz ........... . 
Poole ............................ . 
~~mtucky Giant ................ . 
1S1gger •..... .................... 
Geneva .................. ······· 
Diehl Mediterranean .......... . 
New Columbia .................. . 
Tuscan Island ................ .. 
Mealy, ......................... . 
Golden Prolific, •................. 
World's Fair ................... .. 
Red Russian ................... . 
Canadian Hybrid .............. . 
Fultz ......................... .. 
Wisconsin Triumph ............ . 
New Monarch .................. . 
New Longberry ................ . 
Currell's Prolific ...•............. 
Extra Early Oakley ........... . 
Silver Chaff ................... .. 
Martin's Amber ............. .. 
Fu!caster ...................... . 
Royal Australian .............. . 
Theiss ......................... . 
Gypsy .......................... . 
Rochester Red ................. . 
Crate ........................... . 
Miami Valley .................. . 
Fultz Blue Stem ................ . 
Rock Velvet"* .................. . 
Early Ripe .................... . 
Missouri Blue Stem •........•... 
Bearded Monarch .............. . 
Fairfield ...................... . 
Yellow Gypsy .................. . 
Early Red Clawson .•........... 
Hickman ...................... .. 
Hard Wheat ................... . 
Jones' Winter Fife .............. . 
Jones' Squ•re Head ........... .. 
American Bronze ............... . 
New Michigan Amber ........ .. 
Badger ......................... . 
Post ........................... .. 
Early White Leader .......•.•... 
Early Genesee Giant ........... . 

Yield 
per acre 

1894 

Bushels 
17.8 
20 2 
15 2 
10 0 
8.8 

11.5 
13.2 
15.0 
ln 9 
14.2 
13.4 
14.7 
13.7 
21 7 
2q.2 
27.2 
29.2 
28.4 
18.5 
32.2 
22,5 
33.1 
19.4 
30.7 
25.6 
21.0 
24.1 
2~.6 
22.2 
10.0 
16.2 
21.4 
14.2 
1~.8 
14.5 
9.9 

15.2 
18.5 
14.5 
12.5 
12.4 
12.6 
1.5.0 
19.7 
14.6 
22.2 
18.2 
18.2 
14 0 
19.8 
19.0 
15 R 
ll.S 
19.2 
17.2 
16.8 
20.0 
1R.R 
19.6 

*Average yield for three years. 

Average 
per acre 

for 
3 and4 
years 

Bushels 
24.00 
27 96 
27.32 
25 58 
25.48 
25.93 
27 .]~ 
29 37 
28.20 
27.25 
29.64 
29.17 

"28"6i 
30.02 

':ii:i9 
*30.24 
29.28 

·ao:iil 
31.58 
27.&l 

"28:69 
·:2il:o2 
26.43 

~24.89 
*19.37 
"22.45 
26.16 
24.10 
24.30 
22.86 
21.87 
22.61 

*24.52 

"22:22 
25 64 
18 AR 
24.79 
27.94 
25.44 
24.Rl 
23.58 
20.Rl 
22.3R 
21.86 

·2o:ilii 
20.15 
23.03 
21.70 
23.18 

Date of 
ripening 

July 7 
" 10 

" " 

,, 
,, 

" " 
" ,, 
" 

10 
10 
10 
10 
JO 
10 
10 
]0 
]0 
10 
10 
]0 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

10 
10 
10 
10 
11 
9 

10 
12 
12 
12 
12 
10 
8 

12 
10 
12 
12 
7 

l1 
10 
J1 
l1 
11 
12 
10 
l1 
10 
l1 
l1 
11 
ll 
ll 
11 
11 

Color of 
grain 

Red 
" 

White 
Red 

White 
Red 

" 
Mixed 
Red 

" ,, 

White 
Red 

" White 
Red 

" 

White 
Red 

" 
**Synonyms of Velvet Chaff. 

Bearded 
or 

smooth 

Bear ned 
Smooth 
Bearded 

" 

Sm~th 

Bea:,ded 

Smooth 
Bearded 
Smooth 
Bearded 
Smooth 

" 
s;,;~;th" .. 

" " Bearded 
Sm~~th 

Bearded ,, 
Smooth 
Bearded 

" 
Smo2th 

Bearded 
Smooth 
Bearded 
Smooth 
Bear,ded 

" 
Smo.?th 

Beard<>d 
Smooth 

" 

Bearded 
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Average 
per acre 

for 
7 years 

Bushels 
28 9 
30.1 
29.1 

28" 8 
28 6 
31 2 
29 4 

33 2 
32.7 

so ·5 
31.6 

32.7 

3i:5 
3i:6 
28:5 
28:3 
28:5 

25:3 
27.9 
28.9 

26:2 
27.2 

As has been the custom heretofore, every third plot in this comparative test 
was drilled to Velvet Chaff (Penq_uite's). In the statements which follow each 
variety has been compared with the average of the two Velvet Chaff plots 
between which it grew. 

In this experiment the following three varieties yielded at the rate of seven 
bushels and more per acre more than the Velvet Chaff: Poole, Nigger, Geneva. 

The following ten varieties yielded at the rate of two to :five bushels more 
than Velvet Chaff: Wyandot Red, Deitz, Red Fultz, Red Russian, Fultz, 
Wisconsin Triumph, Extra Early Oakley, Bearded Monarch, Hickman and Post. 

The following eight varieties yielded from two to four bushels less than the 
Velvet Chaff: Lehigh, Diehl Mediterranean, Golden Prolific, Silver Chaff, 
Martin's Amber, Fulcaster, Missouri Blue Stem, Early Red Clawson. 
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Two varieties, Fultz Blue Stem and Jones' Square Head, yielded more than 
five bushels less per acre than the Velvet Chaff. 

The remaining twenty-nine varieties gave results so nearly the same that 
they are considered as giving yields equivalent to Velvet Chaff. 

The several varieties not treated are not taken into consideration in the 
comparison of yields, on account of the unequal conditions. 

This year's yields confirm a like experiment carried on last year, namely: 
that the Valley, Egyptian, Red Fultz, Penquite's Velvet Cha:ff, Nigger, Poole, 
and Hicks are among the best sorts for Ohio soils. 

The newer varieties have given fair yields, but they are not so phenomenal 
as to justify an unqualified recommendation. 

J. FREMONT HICKMAN, Agricultu1ist. 

CIRCULAR NO. 11. [Reprint.] 

WOOSTER, OHIO, SEPTEMBER 4, 1894. 

Seed Oats. 

For a series of years the Ohio Agricultural Experiment Station has been 
growing in a comparative test from fifty to seventy differently named sorts of oats 
In 1892-93 these tests were almost worthless on account of irregular drainage of 
land in 1892 and late seeding in 1893. The conditions. for 1894 were normal and 
the seeding of seventy sorts was finished in good season. 

These seventy varieties, as will be seen in the table, are divided into four 
groups. These divisions are made upon some :prominent characteristic common 
to every variety in the group. The first group {Welcome) is made up of twenty
one differently named sorta having a spreading panicle, coarse, weak straw, 
and short, plump grain. The second group embraces fifteen varieties, in which 
the panicle is more or less one-sided, and which are commonly known as side 
oats. The Seizure was selected as the type of this group. The third group 
comprises twetJty-five so-called varieties, all white oats, that differ from the 
Welcome chiefly in having a longer and more sharply pointed grain, and will 
average lighter weight per measured bushel 

The fourth and last group is made up of nine differently named sorts, some 
of them new varieties not classified, others are mixed oats, most of them black 

This grouping, while fairly well fixed, is not permanent, but is subject to 
change. The prominent characteristics of the several groups blend into each 
other in some cases, and it is difficult to draw a decisive line. The table gives 
the rate of yield of each sort, weight per measured bushel, yield of straw, color 
of oats, date of ripening and whether side or spreading oats. 

These oats have been re-cleaned and are offered to the farmers of the state 
at the uniform rate of sixty cents per bushel, forty cents per half bu~>hel. 
Nothing less than half bushels offered. New sacks will be furnished at twenty 
cents each and the oats delivered to the Railroad or Express companies in 
Wooster. 

All orders must be accompanied by cash or its equivalent, a money order or 
draft on New York. Do not send registered letters nor individual checks with
out an additional ten cents to return the formel:", or to pay for collecting the 
latter. Tf our supply of the variety ordered is exhausted the money will be 
returned. 

The Station can furnish Welcome, Wide-Awake and Seizure oats in ten 
bushel lots; other varieties in lots of one to four bushels.. 

In the following grouping we find the Welcome class makes an average yield 
of 40 bushels to the acre; the Wide-Awake an aver<~ge of 34.9; the Se1zure an 
averag-e of 43.9, and the mixed group an avera~e of 35.5 bushels. 

Without specifying varieties experience JUStifies the conclusion that the 
Welcome class does best on high land not too strong. The different sorts in the 
Seizure group do well on both high and low land, if sowed early and under 
normal conditions, but as they ripen late they will not do well as a rule if sowed 
late. This is especially true if sown on clay land. 

The Wide-Awake group as a class gives fair yields on both high and low 
land and is better adapted to a variety of soils than either of the others. 



Name of variety 
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I Weight 
Yield per per 

acre measured 
bushel 

Str~'" 
per acre 

Date cf 
ripening 

21 

·I 
Color 

I --------------------1----1----;----
WELCOME GROUP 

·welcome ....................... .. 
American Banner . ............. . 
Improved American •............ 
Badger Queen ................. . 
Barley Oats ................... .. 
Colonel .......................... . 
Clydesdale ..................... . 
Hargett's White .............. . 
Henderson's Clydesdale ........ . 
Centennial ................... .. 
RaceHorse ................... .. 
White Belgian ................. .. 
White Bonanza ................ .. 
White Wonder .................. . 
White Victoria ................ .. 
Early Archangel. ............. .. 

Ei~fo~~~~:::·:::. :::::::::::::::: 
Heavy Weight ................ .. 
Pride of America.... . . . .. ..... . 
Bonanza King ..... ............. . 

SKIZURE GROUP 
Seizure ......... ............ ··. · 
Excelsior ....................... . 
White Swiss .................... . 
Early Swedish .................. . 
Japan ......................... .. 
Wilson's Prolific ................ . 
Dakota Gray, ................. .. 
Pr,nce Edwards Island ......... . 
Black Prolific .................. .. 
G •!den Giant ................... . 
Giant Yellow French ........... . 
Black 'l'artarian ........... . 
Egyptian ........... .......... . 
Black Norway ................. .. 
Mammoth Cluster ............ . 

WIDEAWAKE GROUP 
Wideawake ................... . 
Alabama ...................... .. 
Banner ........................ . 
·white California ............... . 
Early White Cluster ........... . 
Scottish Chief. ........ . 
Curri~'s Prize Cluster .......... . 
Fopetown ..................... .. 
:Kansas Hybrid ................ .. 
Bolt< n .......................... . 
Probsleier ....................... . 
State of North Dakota ......... . 
Welch ........................... . 
Yankee Prolific ................. . 
Pot a to Oats ................... .. 
White Bedford .................. . 
Early Dakota, ................ .. 
Green Mountain. . . . . . . . . . . . . .. . 
Poland ....................... .. 
Early White Maine ........... .. 
New Baltic .................... .. 
White Superior Scotch .......... . 
Great Northern ................ .. 
White Russian ................ .. 
American Beauty ............. . 
White Scboenen .............. .. 

MlXED GROUP 
Calgary Gray .................. . 
Black Prolific ................... . 
Monarch ...................... .. 
Australian Giant ............. .. 
RustProof ........... .. 
Black Russian ................ .. 
Everett's Negro Black ........ .. 
Black Beauty .................. .. 
New Red Rust Proof. ......... . 

Bushels 
42.9 
39.2 
46.8 
46.1 
44.5 
44.5 
44.5 
37.6 
40.1 
40. 
26.4 
40.8 
40 8 
38.8 
43.1 
37.6 
36 8 
33.2 
39.2 
32.5 
44.5 

44.4 
44.2 
46.2 
49.1 
49.8 
46.6 
41.8 
46.9 
44.8 
38.3 
36.9 
38.6 
44 8 
41.7 
45. 

38.9 
50.3 
43.6 
45.9 
40.8 
39. 
40.9 
29.4 
41.1 
37. 
44.5 
39.5 
22.7 
32.3 
37.0 
32.3 
34.5 
33.9 
31. 
28.5 
30.6 
23.2 
28.9 
30.8 
33.2 
26.1 

38.6 
44.8 
35.4 
34.5 
35.5 
32.6 
33.3 
34 5 
30.1 

31.46 
29.5 
30.0 
34.25 
32.5 
32.75 
31.25 
37.5 
37.5 
33.5 
38.0 
31..75 
37.5 
39.0 
33.5 
37.0 
34.75 
32.5 
31.0 
34.5 
31.0 

35:25 
35.00 
36.25 
35.50 
34.25 
32.25 
31.25 
29.5 
29.25 
28.25 
29.75 
37.25 
31.00 
31.00 

3i:iio 
29.00 
3U5 
32.75 
33.00 
32.50 
31.50 
31.00 
28.50 
30.25 
29.50 
33.00 
28.75 
30 00 
35.50 
30.50 
28.50 
30.50 
29.50 
29.50 
34.75 
30.25 
29.00 
so. 
29.00 

32.00 
29-50 
32.25 
29.25 
31.25 
30.00 
30.50 
31.25 
31.00 

1775 
1595 
1802 
1675 
1675 
1825 
1525 
1495 
1615 
1620 
IH95 
1495 
1795 
1710 
1705 
1645 
1520 
1485 
2045 
1310 
1725 

1916 
1735 
1772 
1878 
1708 
1R07 
1812 
1800 
1415 
1625 
14i0 
1665 
1815 
1865 
1860 

1264 
1590 
1605 
1580 
1295 
1300 
1490 
1360 
1185 
1115 
1375 
1135 

975 
1315 
1365 

865 
1195 
1115 
1155 
1135 

8'20 
807 
975 

1415 
985 
915 

1165 
1415 
992 

l!.H5 
715 
905 

1035 
945 
885 

July 20 
" 22 
" ~2 
" 22 
" 19 
" 20 
" 20 
" 18 
" 20 
" 20 
" 20 
" 21 
" 18 
" 18 
'· 20 
" 20 
" 18 
" 26 
" 26 
" 20 
" 24 

,, 
,, 

" 
" 

" 
" 
" 

" 
" 
" 
" 
.. 
" 
" 
" .. 
" 
" 
" 
" 
" 
" 
" 
" 
" ., 

" 
" 
" .. 
" 

26 
24 
24 
24 
28 
28 
28 
28 
28 
2R 
28 
28 
27 
2H 
28 

23 
23 
24 
23 
23 
23 
23 
26 
21 
25 
23 
23 
23 
2R 
23 
20 
23 
25 
24 
23 
23 
19 
23 
26 
24 
23 

23 
21> 
24 
27 
24 
24 
23 
23 
23 

White .. 
" 
" 
" 
" 
" 
" 
" ,. 
" 
" 
" 

" 
" 

" '· 
" .. 
" Black 

White 
Blaclt 
\Vhite 

" 
Black 
\\'hite 
Black 

" 
White ,, 

" 
" 

" 
" .. 
" 

" 
" 
" 

D!ack 
" 
" 

Fed 
Black 

" 
Mixed 

Spr;_ading 

" 
" 

" 
" 

Side 
Mixed 
Spn. ... ading 

Side ,, 
" 
" 

.. 
•' 
" 
" 

Spr~.ad!ng 

,, 
" Side 

Spr~.ading-

" 
" 
" 

Side 
Spr~.ading 

Side 
Spreading 
Side 
Spreading ,, 

Address: OHIO AGRICRLTURAL EXPERIMENT STATION. 
J. FREMONT, HICKMAN, Agriculftt'rist 
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CIRCULAR NO. 12. [Reprint.] 

WOOSTER, OHIO, AUGUST 13, 1895. 

Seed Wheat. 

Sixty differently named sorts of wheat were grown and harvested this season, 
in a comparative test at the Ohio Agricultural E:&ye.rim~nt Station. With a few 
exceptions about one bushel of each of these vanetles 1s offered for sale to the 
farmers of the state. 

Yield \Average 
Bearded Average per acre Date of Color of 

:N arne of Variety per for ripening grain or per acre 
acre 4 and 5 smooth fi 1T 
1895 years 10 years 

Bushels Bushels Bushels 
Velvet Chaff .................... 11.41 2148 July 5 Red Bearded 29.52 
Wyandot Red....... .. .. . .. .... 10.83 24.13 " 10 .. Smooth 29.51 
Mediterranean .................. 13.29 24.51 10 Bearded 28.29 
Lehigh .......................... 8.91 22.24 10 " 
Hindostan ...................... 8 08 22.00 10 .. 
Sibley's New Golden ............. 9.50 22.64 8 26:4;** 
Tasmanian Red ................ 10.12 23.77 10 27.80 
Democrat ....................... 9.33 25.36 5 White 29.ll 
Deitz ............................ fL~7 24.33 10 Red 29.90 
Lebanon ........................ 8.50 23 50 10 " 
Valley .......................... 11.75 25.66 10 32'52 
EgJtptian .... .................... 12.25 25.7B 10 31.07 
Rudy ........................... 7.04 25.21 12 

3i:58 Red Fultz ..................... 12.16 25.32 .. 12 Smooth 
Poole ............................. 11.00 26.21 12 " 31.87 
Improved Poole .................. 11.62 12 
Kentucl<y Giant ................. 8.16 '26:56 12 Bearded 
Nigger ........................... 8.04 12 " 31.27 
Geneva .•............ ............ 13.08 *25.95 " 12 
Diehl Medite-rranean ............ 9 04 25.23 10 29:94 
White Golden Cro"s ............. 12.83 10 White 
New Columbia ............ 12.96 '26:i3 6 Red Smooth 
Tuscan Island .................. 9.91 8 " Bearded 31.09 
Mealy ........................... 16.54 28.57 6 " Smooth 
Golden Prolific. ................. 13.66 24.99 8 White 

s;;,;,;,t"t1" 28' i6 
Red Russian .................... 13.96 25.74 8 Red 26.5~** 
Canadian Hybrid ............... 14.71 8 Mixed " Fultz ............................ 12.71 '24:94 5 R~4d 27:76 
Wisconsin Triumph, ............ 12.21 23.58 10 
New Monarch ................... 14.16 *22.21 10 
New Longberry ................. 10.25 *17.09 8 Bearded 
Currell's Prolific ..... ·~~ ........ 10.54 *19.47 7 Sm~~th 2Ho Extra Earley Oakley ..... ······ 9.91 22.91 6 
Silver Chaff ............ 10.54 21.39 9 White 28.11 
Martin's Amber ................ 12.08 21.85 9 R"d 27.25 
Fulcaster ........................ 9.41 20.17 9 " Bearded 
Royal Australian** ............. 11.29 19.75 6 White Smooth 28:33 
Theiss ........................... 9.37 19.96 6 Red Bearded 27.55 
Gypsy .......................... 14.62 *'22.04 8 " " Rochester Red....... .. .. . .. .... 11.78 '24:35 8 Smooth 
Early Ripe ..................... 10.00 8 " Missouri Blue Stem ............. 7 58 21.87 6 Bearded 
Bearded Monarch ............... 8.20 21.48 

,, 
6 " Yellow Gypsy .................... 7.96 18.24 8 

Early Red Clawson ............. 8.37 19.57 
" 

8 Smooth 
Hickman ........................ 9.25 18.85 8 " Hard Wheat .................... 7.91 ·is:ilil 10 Bearded 
Jones' Winter File ............... n.os 8 Smooth 
Jones' Square Head ............. 10.50 18.22 8 White ,, 
American Bronze ............ .... 11.46 20.71 8 Red 
Reliable Minnesota ............. 8.21 10 " Bearded 
Early White Leader ............. 13.12 8 White Smooth 
Early Genesee Giant ............ 12.25 8 Red Bearded 
Pride of Genesee ................. 8.71 6 " " Surprise ......................... 9.16 " 8 White Smooth 211:2o 
Long Amber ..................... 10.46 " 6 Red .. 
Red Beauty ..................... 12.75 6 " Ira W. Green .................... 14.16 5 White 
Perfection ....................... 11.58 " 5 Red 
Gold Coin ........................ 12.79 " 5 " Smith's Rust Proof .............. 12.79 " 5 White 

*Four year average. **Synonym for Clawson. *"*Eight years average. 
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While ne supply holds out the Station offers Valley and Velvet Chaff 
( Penquite's) in lots of ten bushels and under, and the following varieties in lots 
not exceeding four bushels: Rudy, Fultz and Poole. 

On account of frost and drouth, few if any of the varieties named in this 
circular are up to the standard in quality or weight per measured bushel; with 
this exception, the wheat will make good seed, as all the varieties are free from 
cockle, cheat, rye and smut. None of these varieties are absolutely pure, yet 
we think there is not a single variety that contains more than two per cent of 
admixture of other sorts. 

The table shows the rate of yield of each sort as harvested. the average yield 
of a large share of them for four or five years, the date of ripening, color of grain 
<J.nd whether bearded or smooth. Also the average yield for ten years of twenty
two sorts that are among the most reliable. 

All the varieties given in the table have been recleaned and graded, and are 
offered at the one price of one dollar per bushel, sixty cents for a half bushel. 
Nothing less than half bushels offered. New Stark A sacks will be furnished 
at twenty cents each and the wheat delivered to the Railroad or Express Com
panies in Wooster. All orders must be accompanied by cash or its equivalent, 
a money order or a draft on New York. Registered letters or individual checks 
must have an additional ten cents to pay for the return of the letter in case the 
wheat asked for is sold, or to pay for the collection on individual checks. In all 
cases the money will be returned, if the wheat ordered has been previously sold. 

As has been the custom, this test was made on tenth acre plots, every third 
plot being drilled to Velvet Chaff (Penquite's ). In the following statements each 
variety has been compared with the average of the two Velvet Chaff plots 
between which it grew. 

Using this basi>', the following seven varieties have yielded from two to four 
bushels more than the Velvet Chaff;,Geneva, Mealy, Gypsy, American Bronze, 
Early White Leader, Early Genesee Gia:~at and a new variety, which we have 
named "Green." 

The following seventeen varieties have yielded at the rate of two to nearly 
five bushels less per acre than the Velvet Chaff: Wyandot Red, Lehigh, Hindo
stan, Sibley's New Golden, Tasmanian Red, Deitz, Democrat, Lebanon, Rudy, 
Kentucky Giant and its synonym Nigger, Diehl Mediterranean, Tuscan Island, 
New Longberry, Extra Early Oakley, Yellow Gypsy and Hard Wheat. The 
last named variety and the Minnesota Reliable, both found in the table, are 
varieties brought from Minnesota and Manitoba. The sort called Hard Wheat 
has been grown here two years, the other but one. The indications are that they 
are not adapted to this climate. 

The other thirty-six varieties gave yields so nearly identical with the Velvet 
Chaff that they are not considered as giving equivalent results. 

The varieties giving the highest returns are among those that have not been 
tested over as many years as some of the sorts giving lower yields for this year, 
but higher average yields for the series of five years. 

'The Mealy has given the highest average for the last five years, and at 
present is one of the most promising varieties. Geneva is another productive 
variety, but in former years has seemed to be more susceptible to smut than most 
of the other varieties; this sort and three others were not threshed in 1891, but 
were burned in the field because of the large percentage of smut found in them. 

The Rudy wheat has promised well the last five years, but we find from the 
table that it has given the lowest yield of all the sorts in the comparative test for 
the past sea<;;on. The tailure of this variety was as plainly marked in the 
general field work as in the variety test. 

The following varieties are among the best, and are recommended as the 
most reliable: Valley and its synonym Ji:gyptian, Poole, Red Fultz, Mealy, 
Velvet Chaff, Democrat, Deitz, Nigger and Hicks. 

For good strong ground, the Valley, Velvet Chaff, Nigger and Mealy are 
perhaps the best, and the Poole, Democrat, Hicks and white chaff Fultz are 
better adapted to the lighter and thinner soils. 

OHIO AGRICULTURAL EXPERIMENT STA'riON, 
J. FREMONT HICKMAN, Agriculturist. 
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CIRCULAR NO. 13. [Reprmt.) 

WOOSTER, OHIO, AUGUST 1, 1897. 

Seed Wheat. 
The usual comparati\·e test of l'arieties of wheat has been conducted at the 

Ohio Agncultural Expenment Statwn during the past year. Sixty-one differ
ently named sorts were included in the test of this year. The season has been 
the most favorable of any for a series of years, and the crop harvested is above 
the average in both quantity and quality. Nearly one-third of the sixty-one 
sorts weigh above the standard weight per measured bushel. Following the 
custom of preceding years, from two to three bushels of each of these sorts, with 
a few exceptions, are offered for sale to the farmers of State. 

Two sorts, Mealy aLLd Surprise, will not be offered this season; the latter 
because it is not pure, and the former because the supply is limited and is 
already sold, except such as the Station reserves for its own use. It is expected 
that this already popular sort will be offered for the season of 1898. 

While the supply lasts, the Station offers Valley, Poole, Velvet Chaff and 
Fultz in lots of ten bushels and under. We believe that every variety is free 
from cockle, rye and smut. While none are absolutely pure, very few contain 
more than two per cent of other sorts of wheat. Table I indicates the rate of 
yield of each sort as harvested, the average yield of a large share of them for the 
five years they have been grown on Wayne county land, the date of ripening, 
color of grain and whether bearded or smooth. Also the weight per measured 
bushel. 

All of these will be recleaned and graded and are offered at one dollar per 
bushel for single bushels, ninety cents per bushel when two or more bushels are 
taken with the same order, and sixty cen1!s for each half bushel. Nothing less 
than hdlf bushels offered. New, "Stark A" sacks will be furuished at twenty 
cents each, and the wheat will be delivered to the railroad or express companies 
in Wooster. 

No orders will be filled unless accompanied by cash or its equivalent, a 
money order or a draft on New York. Registered letters and individual checks 
must have an additional ten cents to pay for the return of the letter, in case the 
wheat asked for is sold, or to pay the collection on individual checks. In e\•ery 
case the money will be returned if the wheat ordered has been sold, unless a 
second choice is expressed and can be furnished. Persons ordering wheat are 
specially requested to write plainly their names and postoffice addresses, and if 
their freight station is not the same as their postoffice to be careful to call atten
tion to the fact, giving full and specific directions reg-arding shipping point. 

Our usual custom has been to grow Velvet Chafl' (Penquite's) as a standard, 
seeding every third plot to this variety and comparing each sort with the average 
of the two Velvet Chaff plots between which it grew. This plan has been fol
lowed this season as in former years. The Velvet Chaff has not been u:,ed 
because it was superior to other varieties as a yielder, but because it matures 
early and is always ready to cut as soon as any others in the :field, and in com
parative work this is an important factor. 

In this comparative test the following varieties have yielded about seven 
bushels more per acre than the Velvet Chaff: Kentucky Giant (synouym of 
Nigger) and Red Russian. The first of these is a very fine wheat, but it is not 
adapted to wet soil as it occasionally freezes out almost entirely during the 
winter. The Red Russian succeeds well some years, but is not a great producer 
except under very favorable conditions: 

The following eleven varieties yielded from: three to six bushels more per 
acre than Velvet Chaff: Mealy, Currell's Prolific, Tuscan Island, International 
No. 6, Lehigh, Improved Poole (synonym of Poole), New Soules, Wisconsin 
Triumph (synonym of Fultz), Early Ripe, Bearded Monarch and Perfection. 

The following ten varieties yielded from one to three bushels more per acre 
than Velvet Chaff: Mediterranean, Hindostan, Rudy, New Monarch, Smith's 
R,ust Proof, Theiss, Gypsy, Early Red Clawson, American Bronze and Bailey. 

The following fourteen varieties have yielded from two to five bushels less per 
acre than the Velvet Chaff: Detweiler, Deitz, Lebanon, Valley, White Golden 
Cross, New Longberry, Rilver Chaff (Smooth), Martin's Amber, Hard Wheat, 
Joues' Winter Fife, Early Genesee Giant, Pride of Genesee, Long Amber and 
Gold Coin. 
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TABLE I-COMPARATIVE YIELD OF WHEATS IN 1897 AT THE OHIO 
EXPERIMENT STATION . 

. 
Yield Average Date of Color of Bearded Name of Variety per acre for Ripening grain or Smooth 
1897 5 years 

* 

Bushels Bushels 
Velvet t:haff .................... 27.3'.! 19.93 Jt;!Y 6 Red Bearded 
International Nu. 6 ....... 34.00 9 White Smooth 
Mediterranean .................. 32.00 2o:ss " 8 Red Bearded 
r.ehigh ................. 30.91 17.87 .. 9 " " Hindostan ...................•... 30.66 17.34 " 9 " " Sibley's New Golden ............. 29.50 18.35 " 9 .. " Detweiler ........................ 24.33 " 8 " .. 
Democrat ........................ 27.25 i9:os " A White " 
Deitz ............................ 25.50 19.30 .. 8 Red " 
Lebanon ........................ 22.50 17.66 .. 9 ., .. 
Valley ........................... 22.50 17.94 " 9 " .. 
Egyptian ........................ 25.16 18.42 " 8 " " Rudy ............................ 27.83 18.84 " 8 " " Red Fultz ....................... 27.83 21.63 " 8 " Smooth 
Poole ............................. 2R.75 21.30 " 8 " " 
Improve-d P<>Ole ................ 30.75 ..... " 8 .. " 
Kentucky Giant ................. 34.50 " 8 " Bearded 
Niglfer ........................... 32.41 22:56 " 8 " " Geneva .......................... 31.110 23.04 " 8 " " Forty Fold ...................... 32.83 ..... " 8 White Smooth 
White Golden Cross ............. 00.50 ····· " 8 " Bearded 
New Columbia ................... 30.50 " 8 Red Smooth 
Tuscan Island ................... 35.50 22:66 " 8 " Bearded 
Mealy .......................... 86.3.~ 25.65 " 8 " Smooth 

New Soules ..................... 34.50 ..... " R White ,, 
Red Russian .................... 37.75 ..... .. 8 Red " Canadian Hybrid ............... 32.16 " 8 " " Fultz ............................ 3.~.83 i9:74 " 8 " " Wisconsin Triumph •............ 35.16 20.40 " 8 " .. 
New Monarch ................... 3a.66 22.35 " 8 " " New Lonjfberry .................. 2941 17.08 " 8 .. Bearded 
Currell's Prolific ................. 37 A3 21.26 " 8 .. 

Sm~th 
Smith's Rust Proof .............. 33.83 " 8 w.~ite 
Silver Chaff (Rmooth) ............ 29.33 i7:9iJ " 8 " Martin's Amber ................. 28.66 18.51 .. 8 R~d .. 
Fulcaster ........................ 30.58 18.12 " 8 " Bearded 
Royal Australian ............... 30.33 17.21 .. 8 White Smooth 
Theiss .......................... 28.33 16.33 " 10 Red Bearded 
Gypsy .......................... 28.75 20.28 " 8 " " Yellow GJpsy .................... 25.00 15.5~ " 8 " " Early R1J3e ...................... 28.50 19.99 " 8 " !'lmooth 
Missouri lue Stem .............. 24.83 16.35 .. 8 " Bearded 
Bearded Monarch ............... 29.66 18.77 " 8 " " Rochester Red ................... 24.41 " R " " 
Earlv Red Clawson .............. 25.33 is:79 " R " Smooth 
Hickman ........................ 26.ffi 16.50 .. 8 " " liard Wheat ..................... 20,91 " 10 " Bearded 
Jones' Winter Fife. .............. 21.66 is:oo .. R " Smooth 
Jones' Square Head ............. 23.33 16.64 " 8 White .. 
American Bronze ................ 24.00 16.54 " 8 " " Reliable Minnesota •......•..... 16.50 15.98 " 10 

,, Bearded 
Early White Leader ••.•... , •.... 21.83 ..... " 10 " Smooth 
Early Genesee Giant..... .. .... 19.41 ..... " 10 Red Beaf,ded 
Pride of Genesee ................. 22.00 ····· " 8 " :Bailey .......................... 2a rs ..... " 10 " Smooth 
Lo?:Amber ..................... 1R.91 ..... " 8 " .. 
Re Beauty ..................... 22.08 ..... .. 8 " " 

reen ............................ 2a.fl6 ····· .. R White " Perfection ....................... 27.00 ..... " 8 " " 
<'TOld Coin ........................ 20.33 ..... " 8 " .. 
Surprise .. ····················· 21.58 ..... " 8 " .. 

G 

*No seed for sale. 
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Weight 
per 

measured 
bushel 

---
61 5 
590 
61.0 
61.0 
61.5 
61.0 
60 0 
61 0 
62.0 
60.0 
62.0 
60.0 
60.0 
590 
5!1.0 
60.0 
61.0 
61.0 
57.5 
57.0 
5R.O 
58.5 
61 0 
58.5 
58.5 
59.0 
58.0 
60.0 
59.0 
59.5 
6!.0 
60.0 
56.0 
59.0 
60.0 
60.5 
59.0 
61 0 
60.5 
59.5 
59 0 
5H.O 
59.0 
58.5 
58.0 
61.0 
59.0 
57.0 
55.0 
57.5 
59.0 
57.5 
57.5 
60.0 
59.0 
59.7 
58.5 
58.0 
60.5 
575 
58.0 

The other twenty-four varieties are considered as giving yields equivalent to 
the Velvet Chaff. 

The Mealy is considered as one of the most prom\sing varieties in the list, 
but so far as the Station has been able to learn seed is not to be had. E:xcepting 
the Mealy I regard it safe to recommend the using of some of the older sorts for 
seed in preference to any new ones that have been introduced within the last 
three or four years. 
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Table II will be helpful in determining which of the older varieties are 
likely to prove the most profitable. In studyi_ng this table the followino- facts 
should be borne in mind: that Poole, Fultz, Democrat and Deitz are hest"' adapt
ed to the lighter and thinner soils; for good, strong ground the Valley, Velvet 
Chaff (Penquite's), Rudy and Nigger; the last two should not under any cir
cumstances be used on low, wet ground. Velvet Chaff (Penquite's) is re""arded 
as the. best. fo~ black soils. Thi_s variety gi~es a larg-e~ average yield th~n any 
other 111 th1s l!st on the black s01l of the Indtana Expenment Station. 

TABLE II-COMPARATIVE YIELD OF VARIETIES FOR TEN YEARS. 

Variety. 
Bushels per acre. 

Average 
1887 1888 1889 1890 1891 1892 1893 1894 1895 1896 

-------------------------------
ValleJ' ..................... .. 
Red Fultz ................. .. 

~ryg~:~~::: ::::::::::::::::: 
Royal Australian .......... . 
Poole ...................... .. 
Penquite's Velvet ......... .. 
Silver Chaff (Smooth) ...... .. 
Democrat .................. .. 
Martin's Amber ........... . 
Fultz ...................... .. 
Theiss ...................... . 
Mediterranean ............ .. 

34 9 
35.2 
zs.o 
24.6 
38.8 
2b.5 
37.4 
30.0 
24.5 
21.4 

29:5 
22.3 

33 6 
30.9 
32.2 
32.0 
18.1 
17.5 
26 6 
31.4 
25.0 
28.2 
23.1 
36 8 
28.2 

44.5 
37.3 
46.1 
40.6 
45 6 
43.6 
41.3 
37.8 
45.3 
47.8 
30.1 
37 8 
36.8 

36.1 
32 5 
34.0 
31.7 
32.6 
29 6 
35.2 
29 5 
30 4 
29.1 
34.2 
25 4 
29.3 

39.5 
32.4 
37 2 
31.6 
24.5 
35.9 
27.9 
30.1 
38.1 
28.8 
35.6 
30.5 
34.5 

32.2 
27 0 
31.3 
30 0 
27 5 
30 0 
25.4 
25.4 
29 5 
25.1 
30.4 
23 3 
28.3 

33.3 
32.6 
33.4 
33 9 
25 5 
35 0 
28.1 
26.7 
34 8 
29.4 
21 9 
21 4 
31.2 

13.4 
21 7 
14.7 
29 2 
9.9 

29.2 
17.8 
14.2 
15.0 
13.8 
24.1 
15.2 
15.2 

11.8 
1~-1 
12.2 
8.0 

112 
11.0 
11.4 
10 5 
9.3 

12 0 
12.7 
9.3 

13.2 

8.8 
13.9 
10.6 
9-2 
9.0 

12.6 
9.8 
8.8 
9.0 
8.7 
6-1 
7.3 

12.6 

28.8 
27 6 
28 0 
27.0 
24.2 
27.0 
26.0 
2U, 
26.0 
24 4 
24.2 
24.0 
25.1 

----------1------------------------
Mean................. 29.3 28.0 31.1 31.5 32.8 28.0 29.8 17.9 11.7 9.6 25.9 

In addition to the above recommendations, the following newer varietie<;; are 
regarded as worthy of trial: Currell's Prolific, New Soules, Perfection and 
American Bronze. 

The following newer varieties, after a few years' trial, do not seem to demon
strate that it is advisable to attempt to grow them: Hard 'Wheat and Reliable 
Minnesota, both from the wheat belt of the Northwest, and Jones' Winter Fife, 
Early Genesee Giant, Long Amber and Gold Coin. None of these have done 
well thus far in our comparative tests. 

OHIO AGRICULTURAL EXPERIMENT STATION, 
J. FREMON"l' HICKMAN, Agticulturist. 

CIRCULAR NO. 14. [Reprint.) 
WOOSTER, OHIO, FEBRUARY 14, 1898. 

Sugar Beet Experiments in 1898. 
The Director of the Ohio Agricultural Experiment Station has received from 

Dr. H. W. Wiley, Chief of Division of Chemistry, U. S. Department of Agricul
ture, a circular letter from which we quote as follows: 

"The Secretary of Agriculture has designated me to purchase high grade 
beet seeds for experimental purposes and to distribute these seeds to the agricul
tural experiment stations and in such other localities as may be deemed useful. 
In so far as possible, it will be the policy of the Department from now on to 
secure more definite experimental work than has heretofore been possible. To 
this end we prefer to send larger quantities of seeds to fewer persons, and only 
to those who will sign an agreement to prepare the soil, plant and cultivate the 
beets, harvest and weigh them, and secure samples for analysis in accordance 
with specific directions, and as far as possible under supervision. I earnestly 
urge upon you, as a director of au experiment station, to pursue the same line of 
investigation. Instead of sending promiscuously hundreds of packages of seeds 
to different parts of your state, secure pledges from twenty-five, fifty or more 
reliable farmers who will undertake, under your direction, to prepare the soil, 
plant, cultivate and harvest the beets in such a way as to obtain definite knowl. 
edge. It is expected that you will furnish the directions for conducting the work. 
It is suggested that not less than half an acre 'be cultivated by each person 
undertaking to do the work. It is also suggested that the seed be distributed so-



CIRCULARS. [Reprint.] 27 

as to cover as nearly as possible all typical varieties of soil within your state. 
It is suggested also that in the distribution of the samples, thermal conditions 
and conditions of pre:ipitation be taken into consideration. Two or three care
fully conducted experiments on a typical soil and under typical meteorological 
conditions will give valuable and convincing data in regard to the possibilities 
of beet growing, data which intending investors in manufacture will consider 
and act upon. The various weather stations of the state will supply the neces
sary meteorological data, but in each locdlity where the experiment is carried 
on a general observation should be made of the character of the weather from 
day to day, or from week to week, and reported with the results of the cultural 
work. The particular data desired are as follows: 

Character of soil, geological and otherwise. 
Value of land per acre, at market rates and rental rates. 
Cost of plowing and subsoiling. 
Cost of planting. 
Cost of thinning and cultivating, and number of times cultivated, and how. 
Estimated cost of delivering beets to a factory at a distance of not more than 

six miles, or to a railway station at a distance of not more than six miles. 
Exact area under cultivation. 
Exact weight of beets cultivated. 
Exact weight of beets after removal of the tops. 
Wherever possible the area under cultivation and the weights obtained on 

harvesting should be checked by a representative of your station or a committee 
appointed by you. No guess work of any kind should be allowed to enter into 
the report. WagE's of the farmer and his team should be charged at the regular 
market rates. 

It is earnestly requested that the greater part of the seeds which we send 
out at the present time shall be disposed of in the manner suggested." 

In accordance with the instructions in the above letter the Experiment 
Station desires to receive the co-operation of farmE>rs throughout the state who 
will undertake to cultivate at least half an acre each of sugar beets, using seed 
to be furnished free of cost by the Station, and carrying out the cultural and 
other directions which follow: 

SOIL Al'."D MANURING. 

In selecting a soil for sugar beets the extremes of thin, white clay and black 
muck should be avoided. A soil which is somewhat sandy is preferable, but any 
rich loam may be expected to give a good return. It is imperative that the soil 
be well drained and it must be of such a nature that it may be deeply worked. 
A hard pan a few inches down ;will produce prongy beets which the factories 
will reject. When possible the land should be a clover sod, both becau<>e of the 
manurial effect of the clover crop and because of the greater ease of subduing 
weeds on such a soil Land that has been well manured for a previous crop is 
better than that freshly manured. Any complete commercial fertilizer may be 
used freely, if applied broadcast. 

PLOWING. 

The land should be plowed as early as possible in the spting and should be 
worked 12 to 15 inches in depth. If the subsoil is of such a nature that it is 
objectionable t0 work to this depth with a turning plow, then a subsoiler may be 
used, but many of the alluvial and gravelly soils in the middle and western parts 
of the state may be safely broken to this depth by running two breaking plows 
in the same furrow. Much of the earth thrown up by the second plow will fall 
back in the fun ow. 

HARROWING. 

The soil should be harrowed within a few hours after plowing and re-har
rowed at intervals of a week or ten days until the beets are planted. Under no 
circumstances must the soil be broken up loose and left to dry out. Moisture is 
more important in beet growing than manure or fertility. The best implement 
to follow the plow is the smoothing harrow. If the surface is pulverized and 
leveled with this implement it may be more deeply worked at convenience. 
When ready to plant it may be cut deeply with the disk harrow, then smoothed 
and rolled if dry enough, but it should be gone over again with the smoothing 
harrow either just before or just after planting. 



28 OHIO EXPERIMENT STATION. 

PLANTIXG. 

The planting should be done as soon as the ground can be got in proper con
dition. Beets w1ll stand considerable cold and therefore should be planted 
before time for planting corn. The earlier the planting the larger the probable 
yield of sugar. 

The beets should be planted in rows not exceeding two feet apart-twenty 
inches is a better distance. lf the rows are wide apart the beets grow too large, 
and large beets always show relatively less sugar than small or medium sized 
ones. The most common fault found in the beets sent in for sampling in 1897 
was that they w·ere too large. (See Bulletin 90.) A large tonnage of beets may 
be secured by wide planting, but where a large yield of su)!ar is desired close 
planting is imperative. Experience has shown that for be,t returns in sugar 
the beets should not exceed about two pounds in average weight. There are 
43,560 square feet in an acre. lf a stand can be secured of beets six inches 
apart in rows two feet apart, with an a>erage weight of two pounds, the total 
yield will be over twenty tons per acre. This is a possible yield, but it can only 
be secured through close planting and great care to secure a complete stand. 

Where a garden seed drill is obtainable it is a suitable implement for plant
ing beet seed. In default of such a drill a force-feed wheat drill may probably 
be used, by stopping part of the runs. For machine planting 12 to 15 pounds of 
seed will be required for an acre. Half this quantity of seed will be sufficient 
if it is planted by hand. A convenient arrangement for hand plan1ing is a tin 
tube about three-fourths inch in diameter and three feet long, expanded at one 
end into a funnel two or three inches in diameter. The seeds are dropped into 
this funnel and the tube carries them to their place in the furrow without inter
ference from the wind. The seeds should be covered about half au inch deep, if 
the soil is in good condition; but if the soil is dry and rain uncertain it may be 
covered deeper. It is well to firm the earth over the seed, but a dashing rain 
may cause a crust to form, through which it will be difficult for the young plant 
to penetrate. Such a crust should be broken with a Breed's weeder or a light 
harrow. As the seed germinates slowly considerable labor in cultivation mav 
be saved by workmg lightly with Breed's weeder or harrow before the beets 
appear above the ground, whether there be a crust or not. 

CULTIVATIOX. 

In the early cultivation the ground should be' stirred as deeply as possible. 
To accomplish this without covering the plants the ideal implement would be a 
cultivator with numerous long, hooked teeth, not more than an inch wide, one 
which might be called a cross between a harrow and a cultivator. Such culti
vators are now on the market. After the beets have become larger a cultivator 
with broader shovels may be used in order to cut the weeds more effectually, but 
deep working of the soil should be carefully avoided after it has become filled 
with the feeding roots of the crop. 

The after cultivation should consist in keeping the ground free of weeds and 
keeping- the surface loo:.,e, both points being necessary to the preservation of the 
soil moisture. 

THINNING. 

When the young plants have 4 leaves they should be thinned so as to stand 4 
to 6 inches apart in the rows. They may be roughly thinned by chopping out 
part of the plants with a narrow hoe, but the final thinning must be done by 
hand; leaving, of course, the most vigorous plants. The iuterspaces should not 
exceed 8 inches. When there are wide gaps they may be filled in by transplant
ing, but transplanted beets are apt to be prougy and inferior. One advantage 
in hand planting is that it lightens the labor of thinning. 

HARVESTING. 

The ripening of the beets is indicated by the leaves turning yellow, and this 
will not ordinarily begin until October The beet will stand considerable frost, 
.and the percentage of sugar increases up to full maturity. In harvesting, the 
tops may be scalped off with a sharp hoe, as they stand in the row, or the beets 
may be dug first and topped with a corn knife as they are loaded into wagons. 

In dtggiug, unless a special implement for. this purpose is at hand, turn a 
furrow next to the outside row of beets, running the lands ide of the plow close to 
the beets; they may then be easily pulled out, or thrown out with a spading fork, 
and the next row loosened in the same manner. 
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Instructions for sampling will be sent at a later date and full directions for 
storing will be found in Bulletin 75 of this Station. 

INFORM4TION REQUIRED, 

The letter from Dr. W.iley indicates the points upon which information is 
desired. Blanks will be furnished with the seed upon which entries may be 
made as the work progresses. Farmers who are willing to undertake this ex
periment are requested to sign the enclosed agreement and return it to 

CHAS. E. THORNE, Special .Agent U. S. Dept . .Agriculture. 

NOTE:-We prefer that in mo~t cas~ the quantity of ·land planted be from one-half acre to one 
acre, but \\ill accept a few contracts fo, a smaller area. Please fill out the blank w1th the area that 
you are willing to cultivate, sign and return to C:a4s. E. T:aOI<NE, Wooster, Oh1o • 

...... ...... ...... ........... , Okw, ...... ................. , 18Q8. 
To CHA.S. E. THORNE, 

Special "!gmt, U. S • .Departmmt of Agricttlt~tre, Wooster, Okio: 
l agree to p!aut ............... ac•·e of lmuf ta Mtgtz1' beet• ""''" sead to be fterm"sked free of co•t by 

the U. S. Dcpart11ZL"Ilt of Agriculture all<{ cttlti<•ate tkc same dttrilz.r tkc sea so" of J8Q8,fol'owzizg carefully 
tke dircctiolls as ptehlz"sked hz Circula1' No. II· of tke Okio A.grict<lttlral Expcrimc11t StatiOJZ all<f to smd 
to said S .. ati01z, wke11. the beets are matztre, fi om three to te11. sample beets, the samples to he dc/h;ered by 

1/ZC at 1/~Y 1uarcst rail:vay statio" or fo.>t office as may ltcr•after be directed by yore a1Zd tra1Zsfortc<i to tki 
Statio" <oz1koret fit?'illcr cost to me; yott agreeil1g to deter11zilu the percmtagc of sttgar ilz tlte b,•ets a"d 
report tlu sa11u to me. 

CIRCULAR NO. 15. [.Reprint ] 

WOOSTER, OHIO, MARCH 14, 1898. 

DIRECTIONS FOR SUG4R BEET CULTURE IN CO·OE'ER4TlVE EXE'ERilliiENTS FOR 1898. 
In :circular 14, issued Feb·uary 14, the general conditions of co-operative 

sugar beet experiments in 1898 were fully explained. This circular endeavors 
to give the necessary instructions for those engaging in beet growing under the 
conditions there set forth. The National Department of .Agriculture has fur
nished an ample supply of the very best sugar beet seed obtainable in Europe, 
and bas requested that these experiments be conducted so as to show the cost 
and yield of beets, grown u11der full directions and with visits and inspection by 
some officer of this Station. All the es~:~ential culture items required to furnish 
this information are expected of the grower, a:q.d will be supplemented by beet 
growing at the Experiment Station. Careful record and thorough attention to 
the crop are necessary to yield results of most value. It is hoped that complete 
data will be furnished by every grower, and th~t no such failures to give it as 
have marked the miscellaneous trials of the past will need to be recorded in the 
work for 1898. The sugar beet crop becomes, for the time being, the subject of 
painstaking investigation, in which we are working for definite information, by 
asking the soil of each farm on which sugar beets are grown what it can do and 
by putting the the same question to the grower himself. We have had in the 
past beet samples to give information; we now need beet growers to give a large 
range of facts that samples can not give. 

Careful chemical analysis will be made by the Experiment Station of 
samples from all plots grown in these experiments, thus to determine the sugar 
richness and purity of the beets, reporting the results to the grower and to the 
public. With full information on both lines it will be possible to decide whether 
beet sugar production in Ohio may become a practical reality. Seed is sent out 
of two standard varieties: Klein Wanzlebener Elite, grown by the Dippe 
Brothers, Quedlinburg, Germany (Saxony) and Vilmorin's Improved, grown by 
Vilmorin, Audrieux & Co., Paris, France. When the two varieties are sent 
together it is requested that equal areas in each plot be planted to each v::triety. 
While in no way detracting from the value of the results, if this plan is followed 
we will obtain at the same time a comparative test of these two famous, white 
varieties of sugar beets. In case a farmer wishes to divide the stipulated area 
between two kinds of suitable soil found upon his farm, it is urged that the half 
of each plot be planted to each variety and that the plots receive identical treat· 
ment. In harvesting and determining the yield, etc., this will involve about 
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double labor, but it becomes necessary if this division is undertaken. This 
matter is left to each grower's option, where his needs appear to demand it. 
Too much division of this sort may defeat some of the aims of the experiment. 
We have endeavored to leave no causes of delay and uncertainty in the work for 
this year and if :;,uch arise they will, it is hoped, be surmountable. 

SOIL AND MANURI:\G. 

In selecting a soil for sugar beets the extremes of thin, white clay and black 
muck should be avoided. A soil which is somewhat sandy is preferable, but any 
rich loam may be expected to give a good return. It is imperative that the soil 
be well drained and it must be of such a nature that it may be deeply worked. 
A hard pan a few inches down will produce prong}' beets which the factories 
will reject. When possible the land should be a clover sod, both because of the 
manurial effect of the clover crop and because of the greater ease of subduing 
weeds on such a soil. Land that has been well manured for a previous crop is 
better than that freshly manured. Any complete commercial fertilizer may be 
used freely, if applied broadcast. 

PLOWING. 

The laud should be plowed as early as possible in the spring and should be 
worked 12 to 15 inches in depth. If the subsoil is of such a nature that it is ob
jectionable to work to this depth with a turning plow, then a subsoiler may be 
used, but many of the alluvial and gravelly soils in the middle and western 
parts of the state may be safely broken to this depth by running two breaking 
plows in the same furrow. Much of the earth thrown up by the second plow will 
fall back in the furrow. 

HARROWING. 

The soil should be harrowed within a few hours after plowing and re-har
rowed at intervals of a week or ten days until the beets are planted. Under no 
circumstances must the soil be broken up loose and left to dry out. Moisture is 
more important in beet growing than manure or fertility. The best implem-ent 
to follow the plow is the smoothing harrow. If the surface is pulverized and 
leveled with this implement it m?y be more deeply worked at convenience. When 
ready to plant it may be cut deeply with the disk harrow, then smoothed and 
rolled if dry enough, but it should be gone over again with the smoothing harrow 
either just before or just after planting. 

PLANTING. 

The planting should be done as soon as the ground can be got in proper con
dition. Beets will stand considerable cold and therefore should be planted before 
time for planting corn. The earlier the planting the larger the probable yield 
of sugar. 

The beets should be planted in rows not exceeding two feet apart-twenty 
inches is a better distance. If the rows are wide apart the beets grow too large, 
and large beets always show relatively less sugar than small or medium sized 
ones. The most common fault found in the beets sent in for sampling in 1897 was 
that they were too large. (See Bulletin 90.) A large tonnage of beeti may be 
secured by wide planting, but where a large yield of sugar is desired close 
planting is imperative. Experience has shown that for best returns in sugar the 
beets should not exceed about two pounds in weight. There are about 43,560 
square feet in an acre. If a stand can be secured of beets six inches apart in 
rows two feet apart, with an average weight of one pound, the total yield will 
be over twenty tons per acre. This is a possible yield, but it can only be 
secured through close planting and great care to secure a complete stand. 

Where a garden seed drill is obtainable it is a suitable implement for plant
ing beet seed. In default of such a drill, a force-feed wheat drill may probably 
be used, by stopping part of the runs. For machine planting 12 to 15 pounds of 
seed will be required for an acre. Half this quantity of seed will be sufficient 
if it is planted by hand. A convenient arrangement for hand planting is a tin 
tube about three-fourths inch in diameter and three feet long, expanded at one 
end into a funnel two or three inches in diameter and carrying a seed receptacle 
on the side of the tube. The seeds are dropped into this funnel and the tube 
carries them to their place in the furrow without interference from the wind. 
The seeds should be covered about half arr inch to an inch deep, if the soil is in 
good condition; but if the soil is dry and rain uncertain it may be covered deeper. 
It is well to firm the earth over the seed, but a dashing rain may cause a crust 
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to form, through which it will be difficult for the young plant to penetrate. Such 
a crust should be broken with a Breed's weeder or a light harrow. As the seed 
germinates slowly considerable labor in cultivation may be saved by working 
lightly with Breed's weeder or harrow before the beets appear above the ground, 
whether there be a crust or not. 

CULIVATION. 

In the early cultivation the ground should be stirred as deeply as possible. 
To accomplish this without covering the plants the ideal implement would be a 
cultivator with m1merous long, hooked teeth, not more than an inch wide, one 
which might be called a cross between a harrow and a cultivator. Such culti
vators are now on the market. After the beets have become larger a cultivator 
may be used in order to cut the weeds more effectually, but deep working of the 
soil should be carefully avoided after it has become filled with the feeding roots 
of the crop. 

The after-cultivation should consist in keeping the ground free of weeds and 
keeping the surface loose, both points being necessary to the preservation of the 
soil moisture. 

THINNING. 

When the young plants have 4 leaves they should be thinned so as to stand 4 
to 6 inches apart in the rows. They may be roughly thinned by chopping out 
part of the plants with a narrow hoe, but the final thinning must be done by 
hand; leaving, of course, the most vigorous plants. The interspaces should not 
exceed 8 inches. When there are wide gaps they may be filled in by transplant
ing, but transplanted beets are apt to be prongy and inferior. One advantage 
in hand planting is that it lightens the labor of thinning. 

HARVESTING. 

The ripening of the beets is indicated by the leaves turning yellow and this 
will not ordinarily begin until October. The beet will stand considerable frost, 
and the percentage of sugar increases up to full maturity. In harvesting, the 
tops may be scalped off with a sharp hoe, as they stand in the row, or the beets 
may be dug first and topped with a corn knife as they are loaded into wagons. 
In topping the beets are cut off square at the lowest leaf scar. 

In digging, unless a special implement for this purpose is at hand, turn a 
furrow next to the outside row of beets, running the landslide of the plow close 
to the beets; they may then be easily pulled out, or thrown out with a spading 
fork, and the next row loosened in the same manner. 

SAMPLING ANI> SHIPPING OF SAMPLES. 

In view of the .difficulty to provide for contingencies of season and ripening 
beforehand, directions for sampling and shipping will be sent in October. 
Growers will await these directions before sampling. 

CHAS. E. THORNE, Director, 
Special Agent, U. S. Department of Agriculture. 

CO-OPERATIVE SUGAR BEET EXPERIMENTS IN 1898. 

REPORT OF EXPElUMENTER NO, ••••••• 

1. Location and exposure of land on which beets are grown: a. County; b. Township; c. Range; 
d. Section, e. Exposure and Slope. z. Character of soil: a. Underlying rocks and depth below sur
face. Rock fragments on land. ii. Soil description: (clay, loam, sandy and various gradations, subsoil, 
hardpan, etc.) c. Character as shown by the original growth of trees and shrubs upon the land. 
3. Va!ueoflandperacreatcurrent market rates. Cash rental rates peracrefor similar land. 4. 
What crop was grown on the field in 1897? 5. Manuring given the land in 1897 or 1898. how and 
\\hen applied, 6. Date and depth of plowing and what character of plows used. 7. Hours ::;ime 
of man and team required in plowing and sub-soiling. (State the time for the area planted). 8. 
Further time of man and team in preparation for planting. State also manner in which this prepara
tion was made. 9. Date, manner and distance planted. 10. Hours time required in planting. 
11. Varieties planted. )2. Cultivation given, if any, before beets came up. 13. Date and time 
consumed in thinning, How done. Distance apart after thinning. 14. Size of area In beets. Give 
exact length and width. 15. Hours time of man in hoeing and time of man and team in cultivation, 
also number of time~ cultivated and how. 16. Date and time reqttired in harvesting and topping. 
17. Estimated cost of delivering beets to a factory at a distance of not more than six miles, or to your 
nearest railway station, if not more than six miles distant. Give distance of station. 18. Exact 
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weight of l:eets and tops (when there is much cut off in topping these tops will repay gathering for feed, 
otherwise gather from 2 square rods and base estimate on weight of that.) 19. Exact weight of beets 
after topping. 20. Calculated yield of topped beets per acre. 21. Please add on blank spaces 
any further obo;ervations or information on beet growing. 22. Name. 23. Post Office. County, 

Please fill out t:"e above blank as tie work is done, and as soon as the beets have been harvested 
and weighed, mail to 

CRAS. E. THORNE, Special Agent U. S. Department of Agriculture, 
Ohio Experiment Station, Wooster, 0. 

CIRCULAR LETTER CONCERNING SUGAR BEET SEED. 

To Experimenter 1\"o.,, .... 
DEAR Sm:-We have sent you by mail in secure packages, .............. pounds of Klein Wanzle· 

bener Elite and .............. pounds of Vilmorin's Improved sugar beet seed. This combined amount 
is intended to plant the area of beets specified in your contract on file with us, at the rate of 12 pounds 
of seed per acre. The sugar beet seed is of the highest quality, imported directly from Europe by Dr. 
H. W. Wiley, Chief of Division of Chemistry of the U. S. Department of Agriculture. We have tested the 
seed at this Station and can give full assurance of its germinating power, which far excels the ordinary 
standards. While this is true we advise that you do not try to preserve any of it for next season's 
planting. If more is sent you than you use kindly distribute the excess to some one who will pl:mt it. 
Circular No. 15, also sent you herewith, contains full directions for plowing and preparing the land for 
tbe planting, cultivating and harvesting of the beets. It also contains a blank report to be filled out 
with the items called for in these co-operative experiments. Please to preserve this circular and enter 
in it at the time or in some suitable record for copying, the various dates of the work. This blank is to 
be returned to the Experiment Station when the beets are harvested and samples are sent to us for 
analysis. Plant the beets as soon as danger from frost is past. Care is urg-ed in order to secure cor
rect information, Your earnest co~operation is solicited, that these experiments may be 1Uade of the 
highest possillle value to the future beet growers of Ohio. 

N. B.-If the seed does not reach you within two weeks please notify the undersigned. 
Yours truly, 

CHAS. E. Tuon:m, Special Ag-ent, U. S. Department of Agriculture. 
Wooster, Ohio, .. .. .. .. .. .. .. .. .. .. .. . .. ......... , 1898. 

CIRCULAR NO. 16. [Reprint.] 

WOOSTER, OHIO, AUGUST 12, 1898. 

Seed Wheat. 

The usual comparative test of varieties of wheat has been conducted at the 
Ohio Agricultural Experiment Station during the past year. Sixty-two differ
ently named sorts were included in the test this year. Considering the extremely 
dry weather at the usual seeding time and the late date of seeding the yields 
are quite satisfactory and very much above what was expected at time of drill
ing, on September 30th and October 1st. It is a noteworthy fact that the wheat 
harvested in 1898 was on the ground fully fifteen days less than the crop 
harvested in 1897. 'As has been the custom, the Station will offer from two to 
three bushels of each of these sorts for sale to the farmers of the state. 

Two sorts: Canadian Hybrid and Hybrid Prolific, will not be offered, as 
they show evidence of being simply mbdures of two or more sorts. 

The Station offers, while the supply holds out, Valley, Poole, Velvet Chaff 
and Fultz in lots of ten bushels and under. We believe that every variety is free 
from cockle; cheat, rye and smut. \Vhile none are absolutely pure, some do not 
contain to exceed two or three per cent of other sorts of wheat The four varie
ties named above contain a larger per cent of other sorts, and the station does 
not recommend them where the buyer wishes to grow wheat to sell for seed. 

The table on the followmg page indicates the rate of yield of each sort above 
or below the Velvet Chaff, both for 1898 and, for many of the sorts, for the six 
years they have been grown on Wayne county land; the date of ripening in 1898; 
the color of the grain, and the weight per measured bushel for 1898 and for the 
average of the five years, 1894--98. 

All of the varieties have been recleaned and graded and are offered at one 
dollar per bushel for each order calling for two bushels or more. Single bushels, 
one dollar and twenty cents; half bushels, sixty cents. Nothing less than half 
bushels offered. New "Stark A" sacks will be furnished at eighteen cents 
each, and the wheat will be delivered to the railroad or express companies in 
Wooster. 
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Orders will not be filled unless accompanied by cash or its equivalent, a 
money order or a draft on New York. Registered letters and individual checks 
must have an additional ten cents to pay for the return of the letter, in case the 
wheat asked for is sold, or to pay the collection charges on individual checks. 
In every case the money will be returned if the wheat ordered ha;; been sold, 
unless a second choice is expressed and can be furnished. Persons ordering 
wheat are specially requested to write plainly their names and post office ad
dresses, and if their freight station is not the same as their post office, to be 
careful to call attention to the fact, giving full and specific directions regarding 
shipping point. 

Yield per Acre 
Compared with Standard 

Weil!'ht 
of bushel 

Date of Bearded Color 
Variety 1693 6-Year A. Yerage ripen'g or of 

Smooth G•ain 5-Year 1898 av'rage 
Greater Less Greater Less 

--------- ------
Bushels Bushels Bushels Bushels Lbs. Lb~. 

American Bronze ...... 
o:89 

4.92 0.15 .... JUly4 Smooth White 58 5 5!!.30 
Bearded Monarch ..... o:i4 142 .... .. 2 Bearded Red 58.5 59.55 
Bearded Winter Fife .. .... .... . ... .. 2 .. White 59 0 

" 
. .... 

Canadian Hybrid ..... 4:i9 
1.36 

i:83 
.... 

" 
1 ·s.n<Xiili.. 'R.·.;,;: 59 0 

oo:oo Currell's Prolific .•.•... .... . ... 1 60 0 
Dawson 'sGolden Chaff 1 81 .... .... .. 3 .. White 57 0 
Deitz ............ .. 6:44 0.48 " 1 Bearded Red 600 58:75 
Democrat., ............ 1.58 .... o:o2 " 1 .. White 60.0 57.79 .... 
Diamond Grit ......... .... 4.09 .... . ... " 4 .. Red 60 0 
Early Arcadian ....... 5.75 " 3 Smooth White 565 

. .... .... .... .... 
" 

. .... 
Early Genesee Giant •.. .... 2 05 .... o:B7 3 Bearded Red 585 

57'51. Early Red Clawson .... 2.64 " 3 Smooth .. 580 
Early Ripe ............ iiil 2:82 " 2 ,, " 590 58.89 
Early White Leader ... 3:45 o.e4 " i .. White 55.5 .... i:26 Egyptia:n .............. .... a·55 . ... .. 2 Bearded Red 61 0 58:75 
Forty-Fold •••..•••.•.. . 95 .... .. 2 Smooth White 58 5 
Fulcaster .............. ~nil .... o:oo " 1 Bearded Red 60 0 59:60 
Fultz .................. 2.78 o:oi " 1 Smooth .. 60.0 58.80 2'64 roo .. Geneva ................ .... .... 2 Bearded .. 605 60.45 
Giant Square Read .... .... .... . ... . ... .. 4 " White 595 

" 
. .... 

Gold Coin .............. 1.45 .... 4 Smooth " 59.0 
Gypsy ................. fili 2:53 .... .. 2 Bearded Red· 58 5 57:iii". 
Harvest King ......... .... n·s .... .. 1 Sm~th White 56 5 
Rickman .............. 4.19 .... o:92 " 1 R;:d 59.5 59'35 
:S:indostan ............. 2:92 .... .... 0.88 " 1 Bearded 61 0 58.54 
Hybrid Prolific ........ 1.56 .... . ... .... " 2 60 0 .. 'R;~<i' 

..... 
Improved Fulcaster ... l. 73 .... .... . ... 2 ':B~ii~d~d.· 61.0 . .... 
ImprovedPoole ........ 5 53 .... .... . ... " 1 Smooth 61.0 

" 
.. .... 

lnterl)a tional No. 6 .... 3.33 5'92 .... 
2:59 

3 .. White 57 5 
Jones• Square Read ... .... .... .. 4 .. " 57 0 56'75 
J ones• Winter Fife ..• ,. 6 97 2 10 " 3 " Red 580 ~.05 
I,ebanon ............... 2·o2 .... o:45 " 1 Bea_rded .. 61 0 .74 
Lehigh ................. 3.74 ... o:as " 1 " 60 2 58.62 
Long Amber ........... .... 4'49 .... " 4 Sm~th " 590 
Martin'• Amber ....... .... 0 44 o·ilo " 4 White 60 0 58"94 
Mealy ................. 2 41 :i'66 .... " 1 " R,~d 58 0 57 00 
1\Iediterraneall ........ 5:9i .... 1.62 .... " 1 Bearded 595 51!.75 
Missouri Blue Stem .... 1.78 .... 0.33 . ... .. 3 .. .. 595 59 25 
New Columbia ......... 195 .... . ... . ... " 2 Smooth .. 60 0 . .... 
New Longberry ....•.•. 3.70 .... .. 2 Bearded .. 595 
New Monarch, ........ .... ni i:il4 .... .. 1 Smooth .. 580 58:05 
New Soules .......... 1.33 .... " 2 " White 57 5 
Nigger ............... · a:23 2:73 .... " 1 Bearded Red 60 5 58:99 
Nixon ................. !i:34 .... . ... .. 1 Smooth " 60.0 

6'~ 
. .... 

Perfection .............. .... .... .. 2 .. White 59.5 
Poole ................... 2.67 roo .... " l " Red 61 0 58:a4 
Pride of Genesee ....... .... !l:54 .... . ... " 3 Beard~d " 595 . .... 
Red Cross ............ 2.72 .... " 1 Smooth .. 57.5 
Red Russian .......... 6"i6 .... 2:62 . ... .. 1 .. .. 60.0 58:95 
Red Wonder .......... .' 1.84 .... .... " 3 B~~ded 

.. 60.0 3:52 ····· Rochester Red .... .... .... .. 3 " 58.0 
Royal A ustra!ian.:::: .... 494 2:08 .. 4 Smooth White 585 57' 59 
Rudy .................. .... 1.41 o:38 " l Bearded Red 60.0 58.24 
Sibley's New Golden ... .... 059 . ... o·ao . 3 .. " 605 58.10 
Silver Chaff ........... .... 3.55 . ... 1.76 " 4 Smooth White 58.5 57.90 
Smith's Rust Proof .... .... 436 . ... . ... .. 4 .. .. 580 . .... 
Stanley ....•....•..•... .. 6 Bearded .. 60.0 .... i:aa . ... 6'87 60'22 Theiss ................. .. 1 " R,~d 61 5 
Tuscall Island ....•... o:w .... i"32 . ... " 1 .. 60.5 59 49 
Valley ................. 8.39 1.03 .... ,, 

1 .. .. 61 0 58 70 
White Golden Cross •... .... 4 70 . ... " 2 " White 595 ..... 
Yellow Gypsy .......... .... 4.11 .... 2:14 .. 3 .. Red 59.0 . .... 

. 
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In this Station's variety test of cereals, corn, oats and wheat are grown 
in rotation in the order named, followed by clover and timothy. The land is laid 
off in five tiers of plots, 90 plots to each tier, each plot being 16 feet wide by 
2727:1 feet long and containing one-tenth acre. The plots are separated by spaces 
two feet wide, and under each alternate dividing space a tile drain is laid. 
The plots have been slightly ridged, and are now plowed across, so that all get 
the same treatment. The land is top dressed uniformly with stable manure for 
1.he wheat crop; the manure spreader, like the plow, being driven across the 
plots. No other manure or fertilizer is used during the five years of the rotation. 

The crop of 1898 was the sixth crop of wheat grown in this test, and was 
located on Tier I, being the second wheat crop on that tier. 

A standard variety of wheat ( Penquite's Velvet Chaff) is grown on every 
third plot of the series and the varieties under test are compared with the plots 
of Velvet Chaff between which they lie, this method being employed to eliminate, 
as far as possible, the inequalities which are found in the most uniform soils. 

The Velvet Chaff has been selected for the standard because it is one of the 
earliest sorts and its straw is relatively stiff. The average yield <•f the 30 plots 
of Velvet Chaff in 1898 was 28.54 bushels per acre, and for six years, 20.27 
bushels per acre. 

Taking the six-year average, the following six varieties have yielded over 
two bushels, per acre more than Velvet Chaff: Early Ripe, Gypsy, Mealy, 
Nigger, Poole, Red Russian. 

The following 8 varieties have ::v.ielded an average of from three pecks to two 
bushels per acre more than Velvet Chaff: Bearded Monarch, Currell's Prolific, 
Egyptian, Geneva, Mediterranean, New Monarch, Tuscan Island, Valley. 

The following 4 sorts have yielded more than two bushels per acre less than 
Velvet Chaff in the average: Jones' Square Head, Jones' Winter Fife, Royal 
Australian (synonym of Clawson), Yellow Gypsy. 

Comparison of Wheats at Ohio Bxperiment Station. 

Relative yield Relative yield 
per acre per acre 

Variety Variety 

1898 6-Year 1898 6-Year 
average average 

Bushels Bushels Bushels Bushels 
American Bronze .......... 23.6 20-4 Lehigh ..................... 32.3 20-0 
Bearded Munarch ......... 29-4 21.7 Long Amber ............... 23.8 

i9'4 Bearded Winter Fife ....... 28.4 Martin's Amber .......... 28.1 
Canadian Hybrid ......... 27.2 22:i 

Mealy ..................... 26 1 23 9 
Currell's Prolific ........... 32.7 Mediterranean ............ 344 22.9 
Dawson's Golden Chaff .... 26.7 2o:1 Missouri Blue Stem ....... 30.3 19.5 
Deitz ...................... 28.1 New Columbia ............ 30.5 
Democrat .................. 27.0 20.2 New Long berry ............ 32.2 
Diamond Grit. ............ 24.4 New Monarch ............ 23.9 21.3 
Early Arcadian ........... 22.8 New Soules ................ 27 2 

23:2 Early Genesee Giant ...... 26.5 i9:4 Nigger ..................... 31.8 
Early Red Clawson ....... 25.~ Nixon ...................... 23.2 
Early Ripe ................ 30.7 23.1 Periection .............. 29.2 

24:3 Early White Leader .....•. 25.1 19.7 Poole. .................... :: 31.2 
Egyptian ................. 28.0 21.5 Pride of Genesee ........... 2a.9 
Forty-Fold., ............... 24.6 

2o:4 
Red Cross ................. 25 8 

22:9 Fulcaster .................. 30.7 Red Russian ............... 28.7 
Fultz ...................... 31.3 20.3 Red Wonder ............... 30 4 
Geneva .................... 21i.9 22.2 Rochester Red ........... 25.0 

i8'2 Giant Square Head ........ 30.0 Royal Australian ........ 23.6 
Gold Coin .................. 27.0 

22:8 
Rudy ...................... 27.1 208 

Gypsy ..................... 30.1 Sibley's New Golden ....... 27.9 19.7 
Harvest King, ............ 26.8 SU ver Chaff ............... 25.0 18.5 
Hickman .................. 24.3 19.3 Smith's Rust Proof ........ 24.2 
Hindostan ................. 31.5 19.4 Stanley .................... 25.1 i9'4 Hybrid Prolific ............ 30.1 Theiss ..................... 26 7 
Improved Fulcaster ....... 30.3 Tuscan Island ............. 29.3 21.6 
Improved Poole ............ 34.1 Valley ................... 31 9 21.3 
International No. 6 ........ 319 Velvet Chaff ............. 28 5 20.3 
Jones' Square Head ...... 226 17.7 White Golden Cross ...... 23.8 

i8:5 Jones' Wtnter Fife ......... 21 6 18 2 Yellow Gypsy ............. 24.4 
Lebanon .................. 30.6 20.7 

The following 6 sorts have averaged between three pecks and two bushels per 
acre less than Velvet Chaff: Early Red Clawson, Hickman, Hindostan, Martin's 
Amber, Silver Chaff, Theiss. 
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The remaining 8 sorts may be classed as yielding practically the same as 
Velvet Chaff in the average. 

We regard the average of a series of years as a more reliable guide than 
any single test. . . . 

The Poole is apparently at the head of the list m the 6-year test, wtth the 
Mealy close behind. We regard these as the most promising for the soil and 
climate in which the test is made. The apparent falling behind of the Mealy in 
this year's test may have been due to a f~ult in the pl?t on wh_ich it was locat~d. 
Its avera"'e weight per bushel, however, 1s low, and 1t has gtven some unsabs
fd.ctory y~lds on black lands. For such soil we believe there is no better variety 
than the Velvet Chaff. 

For good strong bottom or gravelly soils the Valley meets the conditions 
perhaps better than an:J;' other sort; y;hile P?Ole, Fultz, Democrat and Nigger 
are better suited to the hghter and thmner sotls. 

Tuscan Island and Geneva both show good average yields but both are weak 
strawed varieties, otherwise they are among the best producing kinds. 

OHIO AGRICULTURAL EXPERIMENT STATION, 
J. FREMONT HICKMAN, Ag-ricultu1ist. 

CIRCULAR NO. 17. [Reprint.l 
WOOSTER. OHIO, SEPTEMBER 26, 1898. 

Directions for Harvesting and Sampling Sugar Beets and for R.eporting 
Co-operative Experiments for 1898. 

In Circular No. 15, issued in March, 1898, general directions were given for 
the co-operative experiments in sugar beet culture, participated in by the United 
States Department of Agriculture and the Ohio Agricultural Experiment 
Station on the one hand, and various Ohio sugar beet growers on the other. In 
that circular the matter of harvesting was touched upon, likewise thai. of making 
reports, while it was promised to give further directions for sampling and 
shipping samples when the proper time should have arrived. 

Although it is yet too soon for harvesting and sampling the beets from most 
of the plots, it seems best to issue the additional instructions needed to avoid 
embarrassment or anxiety. 

HARVESTING. 

The ripening of the beets is indicated by the leaves turning yellow and this 
will not ordinarily begin until October. Gathering too early should be avoided. 
The beets will stand considerable frost, and the percentage of sugar increases 
up to full maturity. In harvestinjZ', the tops may be scalped off with a sharp 
hoe, as they stand in the row, or the beets may -be dug first and topped with a 
corn knife as they are loaded into wagons. In topping the beets are cut off 
square at the lowest leaf scar. 

In digging, unless a special implement for this purpose is at hand, turn a 
furrow next to the outside row of beets, running the landside of the plow close to 
the beets; they may then be easily pulled out, or thrown out with a spading 
fork, and the next row loosened in the same manner. 

SAMPLING AND SHIPPING OF SAMPLES. 

Directions for this work were promised in October. In some cases, and 
perhaps all, directions for sampling and sending of samples to the United States 
Department of Agriculture at Washington, have already been~received. Under 
the arrangements made for the co-operative work, the analyses of practically all 
samples of sugar beets grown in Ohio will be made by Dr. H. W. Wiley, Di
vision of Chemistry, United States Department of Agriculture, Washington, D. 
C., while reports of the culture experiments called for in the ''blank" reports 
of experimenters sent out with Circular No. 15, are to be returned to the Ohio 
Agricultural Experiment Station, Wooster, Ohio. It is expected that the 
samples will be sent to Dr. Wiley about the time of harvesting and in accordance 
with directions received from the Division of Chemistry. All questions pertain· 
ing to the taking and sending of samples to Washington, etc., are covered by 
the instructions of the United States Department of Agriculture, and not by 
those of this Station. Growers will receive direct from Washington individual 
reports of analysis of their samples of sugar beets, while duplicate reports will 
l:>e sent to this office, so that we will be,in possession of all information pertain
ing to Ohio sugar beets. 
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REPOltTING RESULTS OF BEET GROWING. 

Blank reports calling for information upon items under twenty.threedi:fferent 
heads, were mailed to each person who received seed from this office last spring. 
By the terms of agreement between growers and the Station, each grower is 
expected to fill out and return his report upon these various matters, this report 
to be sent in the enclosed £ranked envelope, immediately after the beets are 
harvested and the result of actual harvest secured. It is specially desired that 
these reports be full and exact as stated in the original circulars · 

The sugar beet experiments for 1898 were undertaken with a view of deter
mining the cost and conditions for successful sugar beet growing in Vhio. The 
analysis is only a small part of the information necessary. 'The results of last 
year were sufficient demonstration of what Ohio soils can do for sugar beets. 
We wish to find out for 1898 what Ohiofa1mers have done, cando and willdointhe 
matter of sugar beet growing. This information can be secured only by full and 
complete reports. We do not wish this report made until the beets have been 
gathered, but we wish to have it then made out completely and correctly, and 
promptly returned to us, so that we may be able to combine the reports and 
publish the results. To be of value the yields must be based on tile weight of all 
beets harvested. Those obtained by harvesting a portion of a row and calculation, 
are not acceptable. In case final stand is poor or irregular, report facts under 
item 21 of the blank. 

If any have lost the blank reports, duplicates will be sent upon notice. 
Please note that unless reports are made out and sent to us promptly after har
vesting the beets it will be impossible for us to publish them by the time calls 
will be made for this information. 

CHAS. E. THORNE, 
Special Agt. U. S. Department of Agriculture. 

CIRCULAR NO. 18. [Reprint.) 

WOOSTER, OHIO, NOVEMBER 14, 1898. 

Bovine Tuberculosis in Its Relation to the Public Health. 

For centuries it has been known that cattle are affected with a disease 
closely resembling human consumption, and some of the European countries have 
had laws on their statute books for many years forbidding the sale of the meat 
of such cattle, in the belief that the disease might be communicated from cattle 
to man by the use of this meat; but, owing to the insidiousness of the disease, 
because of which its manifestations may be de~ayed for months and years after 
the date of the infection, and to the general tendency, until a very recent date, 
to look upon tubercular disease as chiefly hereditary and not contagious, the 
possible' relationship between bovine and human tuberculosis has received but 
little attention, especially among English-speaking peoples. 

The discovery of the bacterial cause of tuberculosis by Robert Koch in 1882, 
confirmed as it has been, by many careful observers since, has necessitated a 
complete readjustment of our theories with regard to this disease. Being thus 
unmistakably <·f parasitic origin it can not be hereditary, in the broad accepta
tion of that term, while modern experience has demonstrated beyond question 
the contagiousness of the disease, among cattle at lea$t. 

Whether it may be communicated from cattle to men is not so easily proven; 
but multitudes of observations, recorded since the true nature of the disease has 
been shown, indica i.e a strong probability that a large part of the mortality from 
tuber.:ular disease, among infants at least, is due to the use of milk from tuber
culous cows. 

Before Koch's second great discovery, that of the tubex:culin test, no approxi
mate estimate coald be formed of the pre,valence of bovine tuberculosis; for we 
now know that even the most skillful physical examination 1.:\Sually fails to reveal 
tbe disease until it has reached its later stages .. 

The tuberculin test was discovered in 1890; it was introduced into the United 
States and the preparation of tuberculin was begun by the National Bureau of 
Animal Industry in 1892. Since 1894 several states have provideo:for a more or 
lesE\ general inspection of cattle for tuberculosis, and a number of state veterina
rians and agricultural experiment stations have taken up the work in. states 
where no general inspection was provided for. Following' is a partial summary 
of the results of this work, as given in the latest reports received: · 
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Cattle Examined for Tuberculosis in the United States and Canada. 

State Number Number Authority tested condemned 

Alabama ................ 18 4 Experiment Station, 8th Annual Repnrt, p. a7 
Canada .................. 314 98 Report of Experimental Farms, 1894-1897 
Connecticut ••.......... 2,032 349 { R~ort of Maine Commissioners on Contagious 

iseases of Animals, 1897, p. 46 
Delaware ................ 951 186 Experiment Station, 7th Annual Report, p. 53 
indiana ................. 312 7 Experiment Station, Bulletin 53 
Iowa ..................... 873 122 Experiment Station, Bulletin 29 
Kansas. ······· ········ 80 15 Experiment Station, Bulletin 21 
Louisiana ............... 22 6 E~riment Station, Bulletin 43 
Massachusetts .......... 21,390 11,633 j eport of Cattle Commissioners, 1894-98 

I Summary in Am. Agriculturist, 1898, M .. y 21 
Michigan ................ 698 77 Experiment Station, Bulletin 133 
Minnesota .............. 3,4ao 380 Experiment Station, Bulletin 51 
New Jersey .............. 805 134 Report State Board of Agricultute,l897-8, p.l54 
New York ............... 25,ROO 1,650 Reports State Board of llealtb, 1894-7 
Ohio ..................... 107 38 Experiment Station 
Ontario .................. 662 160 Report Agricultural College, 1897, p. 147 
Pennsylvania ............ 16,000 2,500 Penn. Department Ar,iculture, Bulletin 84, p. 120 
Rhode Island ............ 

i4:i55 
2,043 Report State Board e Agriculture, 1894-7 

Vermont ................. 924 Rept. State Bd. Agr. as Cattle Commissioners, 1896 
Wisconsin ............... 30 28 E&periment Station, 11th Annual Report, p. 2 

This table shows the general distribution of bovine tuberculosis, but cannot 
be taken as showing the actual proportion of diseased cattle in any state or 
region, for the reason that in most cases only suspected herds or individuals were 
tested, while in others a more general test was made. For instance, in 1893, the 
New York State Board of Health examined 22,000 cattle, many of them by phy
sical diagnosis alone, and found only 800 cases of tuberculosis; while in 1895 
and 1896 a. special tuberculosis commission, in the same state, inspected 3~800 
cattle and found 850 cases of disease. 

It is found more prevalent among cows than among steers and large herds 
are more likely to be infected than small ones. It is therefore especially likely 
to be found in the large dairy herds which supply our cities with milk; and a 
few infected animals in a few such herds may be centers of distribution from 
which the disease germs may reach a great number of people. 

If it be true that tuberculosis may be communicated to man through the 
meat and milk of tuberculous cattle, then no fact can be of greater importance 
to the public health, for statistics show us that this dread disease is the cause of 
more deaths than war, pestilence and famine combined, and that, like war, its 
greatest destruction is during the most productive period of life. 

The statistics of the eleventh census of the United State:.~ show that, during 
the census year 8,000 deaths of children under three years old were ascribed to 
various forms of tubercular disease-consumption, hydrocephalus and tubercular 
meningitis, scrofula and tabes (and probably many of those ucribed to diarrhcea 
and bronchitis should have been in the same list )-whereas the total deaths from 
these diseases during the twelve years between the ages of three and fifteen 
amounted to less than 6,000 or bOO per annum. After this age the proportion of 
deaths from tubercular disease rapidly increased, averaging 2,700 per annum, 
or more than one-third of all deaths from all causes, during the period from 
the twentieth to the thirty fifth year of age. 

In the case of bovine tuberculosis we have no parallel to the infantile destruc
tion shown by these statistics. Calves are easily infected when fed with milk 
taken directly from cows suffering from generalized tuberculosis; but general 
statistics indicate a very small percentage of this disease in cattle under eighteen 
months of age-as low as one case per thousand animals in European herds 
where 25 to 40 per cent of the cows were affected. 

In the large milk dairies of Ohio the calves are very seldom raised, being 
usually slaughtered for veal when four to six weeks old, or "deaconed" at a 
still earlier age. The same is true to considerable extent in the cheese regions, 
and the great source of supply for young cattle-stock is to be found on farms 
where but few cows are kept and where the conditions are the most favorable for 
immunity from disease. The ch;mce ot the average calf, therefore, to receive a 
pure milk supply is indefinitely greater than that of the average city babe. 
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The agricultural experiment stations, which are now world-wide in their 
operations, are pushing this investigation from the biological and veterinary 
sides; but there remains a field which neither the biologist nor the veterinarian 
can exploit-the field of human experience. We cannot take infants and children 
and experiment on them as we do on guinea pigs and calves, nor can we get 
under personal observation a sufficient number of the accidental experiments 
which humanity is blindly making to settle definitely the points in question. 
These experiments are being made every day unc er the very eyes of the ten 
thousand physicians in Ohio, and they, by taking up the third side of the prob
lem, in the light which never before the present decade has shown upon it, may 
round out and complete the work; but without such help it cannot be done, 

We therefore appeal to the physicians of Ohio toaidinthisinvestigation by re
plying to the following list of inquiries and returning the same to the State Ex
periment Station, with such other information as it is in their power to give. 

The information thus obtained will be collected and published, and copies 
of the report will be sent to those who respond. In this report it is proposed to 
include a bibliography of the more important investigations on ]:>ovine tubercu
losis thus far published. 

Inquiries respecting Tubercular Disease. 
To Physicians: 

Please reply to these questions with at least ayes or no, (it is hoped that you 1vill find time to give 
additional particula1's) and mail, with you1' address to 

EXPERIMENT STATION, Wooster, Ohio. 

1 Is your practice chiefly in the city or country? 
2 Have you found bottle-fed infants to be relatively more subject to tubercular disease than those 

nourished exclusively at the breast? 
3 Have you been able to trace any cases of ~ubercular disease to the milk of unhealthy cows? It so, 

please give particulars. 
4 In the case of bottle-fed infants, have you observed greater or less frequency of tubercular di•ease 

among those fed from s1nlifle cows than among those receiving the mixed milk of large herds? 
5 Have you had reason to suspect the origin of tubercular dio;easein older children or adults to be in 

the milk or meat supply? If so ploase give particulars. 
6 In the case of breast-fed infants have you observed tubercular disease when the mother was not her 

self tuberculous? 
7 If so, was there a tuberculous attendant or frequel!t visitor? 
B Or, had the house been previously occupied by a tuberculous person? 
9 Have you had any reason to suspect the communication of tubercular disease from infants to adults? 

CIRCULAL No. 19-A [Reprint] 

WOOSTER, OHIO, MARCH 20, 1899. 
Proposed Slaughter of Tuberculous Cattle. 

For nearly two years the Ohio Experiment Station, in co-operation with the 
Bureau of Animal Industry, U. S. Department of Agriculture, has been con
ducting an investigation on tuberculosis of cattle. The station has now on hand 
a number of cattle which have reacted to the tuberculin test, and some calves 
and hogs which have been fed on the milk from tuberculous cows. Several of the 
cattle have been under inspection for nearly two years, and are still apparently 
in perfect health, so far as can be determined by superficial inspection. 

It is proposed to slaughter all these animals within a few weeks-probably 
during the first week of April-and as there has never been in Ohio such an op
portunity as this slaug-hter might afford for a public autopsy over tuberculous 
cattle, following so extended a trial of the tuberculin test as had been made in 
this case, it has been suggested that they should be killed at the Experiment 
Station at Wooster, with opportunity for public inspection, both before and after 
slaughter. 

As this method of disposing of the cattle will involve considerable extra ex
pense, it will not be attempted unless sufficient interest shall be manifested to 
justify it. Persons, therefore, who desire to witness such a test, should im
mediately notify the Station to that effect, and if the public slaughter is under
taken notice of the date fixed upon will be sent to those who respond. 

This circular is preliminary to a more extended discussion of bovine tuber
culosis and its relation to the public health, now in course of preparation. The 
object of the present publication is to enlist the co-operation of the physicians of 
Ohio in the attempt to trace more definitely than has yet been done the relation
ship between bovine and human tuberculosis. 
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CIRCULAR No. 19-B. [Reprint.] 
WOOSTER, OHIO, APRIL 5, 1899. 

Sugar Beet Experiments for 1899. 
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The Director of the Ohio Agricultural Experiment Station has received 
from the United States Department of Agriculture a limited quantity of imported 
sugar beet seed for distribution to Ohio growers. The objects of further experi· 
ments in Ohio sugar beet growing are to develop, as completely as possible, the 
peculiar adaptability of the localities of the state that have been already proven 
best suited to the new industry, and to give the farmers a greater familiarity 
with the beet crop. 

In view of the marked superiority of the northern third of the state, or the 
northern section, it seems better that the seed provided by the government be 
most of it apportioned to that section. If the beet sugar industry is to secure a 
permanent establishment in Ohio, as it seems already to have done in Michigan 
and New York, this must occur manifestly in the district or districts best adapted 
to the successful production of beets having the necessary sugar content and 
purity. Believing that concentration of effort in the northern section of 
Ohio will attain this result, desired by many citizens, it is suggested that 
growers of northern Ohio give this subject the required attention during the 
present season and that efforts be made to bring out the very best localities for 
the production of sugar beets of such quality as the factories require. It seems 
probable, morever, that a number of growers of a neighborhoood may combine in 
case the beets are not needed for feeding stock, and ship them to Michigan points 
where factories will be in operation the present season. Such an arrangement 
might often prove advantageous. 

The information called for in 1899 will be of about the same character as that 
of 1898; this has been clearly set forth in Circular 14 of the Station, and reprinted 
in the Report of Investigations in 1898 (Bulletin 99). It is desired to send the 
seed to persons who will indicate a willingness to plant and cultivate a definite 
area of sugar beets, say from one-fourth to one-half an acre. Seed will be sent 
at the rate of six pounds per one-half acre. 

The Director of the Station will be pleased to secure the cooperation of the 
farmers of northern Ohio who will undertake to cultivate such an area, using 
the seed to be furnished through him, free of cost. It is hoped to have the con
tinued aid of those who have grown sugar beets in the past. Farmers who are 
willing to undertake the experiment are requested to sign the attached agree
ment and return it at an early date to 

CHAS. E. THORNE, Special Agent, U. S. D. of A. 

CIRCULAR No. 20-A. [Reprint.] 
WOOSTER, OHIO, AUGUST 15, 1899 • 

.Seed Wheat Circular for 1899. 
In the fall of 1898 sixty-four differently named sorts of Wheat were sown in 

a comparative test in what is known as Variety Field. The severe freezing and 
late spring of 1899 operated against an early start and later on the work of the 
fly was quite injurious, so that the yields are more irregular this season than 
common, and the grain lighter. Only about one-fifth of the sixty-four sorts reach 
to and above standard weight per measured bushel. As has been the custom in 
previous years, from two to three bushels of each of these sorts, with a few ex
ceptions, are o:ffered for sale to the farmers of the State. 

While the supply lasts the Station offers Valley, Poole, Velvet Chaff, Mealy 
and Fultz, in lots of ten bushels and under. The Fultz h<rs possibly more of 
other sorts mixed with it than any of the others. While none of those mentioned 
in this circular are absolutely pure, some do not contain to exceed two per cent. 
of other sorts of wheat. We believe that every variety is free from cockle, rye, 
cheat and smut. 

The table on the following page indicates the rate of yield of each sort as 
harvested, the average yield for a large share of them for the seven years they 
have been grown on Wayne County land, the date of ripening, color of grain, 
weight per measured bushel, and whether bearded or smooth. 

These varieties are all recleaned and graded, ready for the drill, and are 
offered at one dollar per bushel for each order calling for two bushels or more; 
single bushels, one dollar and twenty cents; half bushels sixty cents. Nothing 
less than half bushels offered. New sacks will be furnished at sixteen cents 
each, and the wheat will be delivered to the railroad or express companies at 
Wooster. 
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Orders will not be filled unless accompanied by the cash or its equivalent
a money order or draft on New York. Registered letters must have an additional 
ten cents to pay for the return of the letter in case the wheat order.::d has been 
sold, unless a second choice is expressed and can be furnished. 

Persons ordering wheat are especially requested to write plainly their 
names and postoffice cr.ddresses, and if their freight station is not the same as 
their posto:ffice to be careful to call attention to the fact, giving full and specific 
directions regarding shipping point. Do not ask to have more than two bushels 
put in one sack. Address 

OHIO AGRICULTURAL EXPERIMENT STATION, 
Wooster, Ohio. 

VARIETY. 
Yield Increase Compar- Date of Color 
per + at1ve . · of 

acre Decrease average rlp1e89m9ng Grain 
1899 - yield 

Bearded 
or 

Smooth 

Weight 
per 

measured 
bushel 

---------1-------------1---1----1----
American Bronze ..... , ...... .. 
Bearded Monarch .......... .. 
Bearded Winter Fife ......•... 
BudaPe&th .................. . 
Currell's Prolific ............ .. 
Dawson's Golden Chaff .... ,. 
Deitz ........................ .. 
Democrat .................... . 
Diamond Grit ........... , .. .. 
Early Arcadian ............. .. 
Early Genesee Giant .. , .... .. 
Early Red Clawson .......... . 
EarlyRipe .................. .. 
Early White Leaaer ..... , .. , . 
Egyptian ................... .. 
Forty-Fold .................. .. 
Fulcaster .................... .. 
Fultz ........................ .. 
Fultzo.Mediterranean, . , ... , .. 
Giant Square Head •... , ... ,, .. 
Gold Coin ..................... . 
(;ypsy ...................... .. 
Harvest Xing ............... .. 
Harvest Queen .............. .. 
Hickman ..................... . 
Hindostan .................. .. 
Improved Fulcaster •..••.•.... 
Improved Poole., ............ . 
International No. 6 .......... . 
Jones' Longberry No.1 .... ,,, 
Jones' Square Head .......... . 
Jones' Wtnter Fife .. .. . .. .. .. 
Lebanon ..................... .. 
Lehigh ..................... .. 
Long Amber ................ .. 
Martin's Amber ............ .. 
Mealy ........................ . 
Mediterranean ............... . 
Missouri Blue Stem ..•....... , . 
New Columbia , ............ .. 
New Longberry ............. , 
New Monarch .. ,,...... . .. . 
New Soules .................. .. 

~iiFn::.·:::::::::. :::::::::::. 
Perfection .. , ............. .. 
PO<>le ....................... .. 
Pride of Genesee,... .. ..... .. 
Red Cross ................... .. 
Red Russian ................. . 
Red Wonder ................ . 
Royal A ustrallan..... .. .... . 
RuralNewYorkerNo. 6 ..... . 
Rudy ........................ . 
Rochester Red .............. .. 
Sibley's New Golden , ...••.... 
Silver Chaff .... , ............ . 
Smith's RustProof ......... .. 
Stanley ...................... . 
Turkish Red.,. .. . . .. .. . .. .. 
Valley ..................... . 
Velvet Chaff ................. . 
White Golden Cross .......... . 
Yellow Gypsy ............... .. 

16.50 
20.66 
18.75 
17.66 
24.16 
21.83 
19-33 
25.83 
16 75 
16.83 
19 58 
1583 
26 41 
15.91 
23 33 
24-16 
21.75 
23 00 
28.16 
18.00 
18 08 
25.58 
16 16 
23 66 
17.00 
15.50 
22 41 
2583 
23.66 
19.91 
12.83 
14.08 
21.66 
16 00 
14.16 
18.25 
29.91 
18 33 
18 50 
21.41 
21.;13 
25 16 
25.83 
20.16 
24.83 
23-66 
21.00 
14.50 
19 16 
31 58 
19.16 
17.66 
23.25 
12.83 
16.16 
21.33 
18-08 
17.83 
19.16 
20.50 
20.83 
18.49 
36.16 
21.83 

-1.38 
+0.33 
-1.20 
-2.98 
+5 01 
+3 02 
+0.89 
+5 95 
-4.05 
-3 35 
-1 33 
-2.53 
+7.58 
·-2 23 
+5.50 
+5.77 
+1.56 
+2.78 
+5-25 
+0.83 
--3.11 
+5.56 
·-1.28 
+2.16 
·-1.05 
--1.11 
+2 68 
+8-55 
+4.27 
+1.98 
-4.53 
-3.47 
+3.27 
+0.33 
--4 97 
-o.36 
+9.52 
+2.67 
-1.24 
+2-14 
+2.79 
+5-83 
+5.66 
+3.09 
+6.08 
+3.30 
+3-95 
-3.52 
+1-04 

+11.31 
+1.41 
--().59 
+2.98 
-4.50 
-3.16 
-3.78 
-o.89 
-0.78 
+1.33 
+1.17 
+2.75 

+6:6i 
+2 86 

19.94 
21.26 

22:29 
2o:54 
20.84 

iS" eo 
23.47 
18.24 
21.87 

2o·aa 
20.39 

.o•••• 

i7:i4 
17.71 
20.85 
19.86 

i9:is 
24 50 
22.67 
19.03 

2i:72 
22:93 

23"86 
ins 
i9:83 
i8"98 
18.36 

2i:27 
20.00 

is:7s 

June 28 
" 26 
" 27 
.. 30 
.. 26 
" 26 
" 28 
" 28 .. 28 
" 29 
" 26 
" 28 
" 28 
" 26 
" 26 
" 28 .. 27 
" 27 
" 26 
" 28 
" 28 
" 26 
" 28 .. 28 
.. 26 
" 28 
" 28 
II 26 
" 29 
" 26 
.. 29 
II 27 
" 28 
" 28 
" 29 
" 26 
" 27 
" 28 
" 29 
" 23 
" 28 
" 27 
" 28 
" 26 
" 26 
" 26 
" 26 
" 27 
" 26 
" 28 
" 26 
" 26 
" 30 
" 26 
" 27 
" 28 .. 26 
" 25 
" 28 
" 30 
:: ~ 
" 28 
" 26 

Red 
Red 

White 
Red 
Red 

White 
Red 

White 
Red 

White 
Red 
Red 
Red 

White 
Red 

White 
Red 
Red 
Red 

White 
White 
Red 
Red 

White 
Red 
Red 
Red 
Red 

White 
White 
White 
Red 
Red 
Red 
Red 

White 
Red 
Red 
Red 
Red 
Red 
Red 

White 
Red 
Red 

White 
Red 
Red 
Red 
Red 
Red 

White 
Red 
Red 
Red 
Red 

White 
White 
White 
Red 
Red 
Red 

White 
Red 

Smooth 
Bearded 
BeardOO. 
Bearded 
Smooth 
Smooth 

Bearded 
Bearded 
Bearded 
Smooth 
Bearded 
Smooth 
Smooth 
Smooth 
Bearded 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 

Bearded 
Smooth 
Smooth 
Smooth 

Bearded 
Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 
Bearded 
Bearded 
Smooth 
Smooth 
Smooth 

Bearded 
Bearded 
Smooth 
Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
SmooLh 
Smooth 

Bearded 
Bearded 
Bearded 
Smooth 
Smooth 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 

59.0 
60.0 
59-5 
58.5 
60.2 
58.2 
58.0 
59.0 
60.2 
57-0 
58-7 
58.5 
595 
57.0 
57.2 
05.2 
600 
60.0 
60.5 
55.5 
59.0 
60 2 
57.7 
57.5 
60.0 
58.0 
61.0 
57.5 
55.7 
59.2 
58.2 
58.2 
58.2 
57.5 
58.2 
59.5 
58.0 
59.5 
60.0 
56.5 
59.5 
59.7 
56.5 
56-2 
61.0 
60.0 
57 5 
58.5 
58.5 
59.5 
61.5 
58.0 
56.7 
58-5 
58.0 
58.2 
585 
59.0 
55.5 
59.7 
58.0 
59.6 
56.5 
59.1) 

------------~----~~=-~~~--~--~~--~--The averae-e yield of the 30 plots of Velvet Chaff for the past seven years has been 20 bushels per 
acre. The yields given in the fourth column of the above table are to be compared with this aver~;re. 
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CIRCULA.R No. 20·-B. [Reprint.] 
WOOSTER, OHIO, OCTOBER 23, 1899. 

Directions for Sampling Sugar Beets for 1899. 
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The growers who have received sugar beet seed for experiments the present 
season in cooperation with the Ohio Agricultural Experiment Station are now 
advised to harvest the beets and send samples for analysis. Samples grown 
from sugar beet seed obtained from other sources will also be anlayzed if de-
livered to this Station. _ 

Each grower is requested to take sample beets of each variety of seed sent 
to him. The sample in each case to consist of two or three beets (never a single 
beet), with leaves removed, whose total weight is about.fimr pozmds. All sample 
beets should be of typical form, long and conical and not of those grown above 
ground. The beets may be selected from the several portions of the area and 
variety, and in all cases should be sent immediately after lifting, perferably 
before November 15, 1899. Each sample is to be accompanied by a descriptive 
sheet bearing the name and address of the sender, together with the other items 
required by the descriptive blanks and model, herewith enclosed for that purpose. 
This descriptive sheet is essential-samples without it cannot be analyzed. 

Blank reports for entry may be completed and returned as soon as beets are 
harvested. Weigh the whole crop if possible to get the yield. This is much 
better than gathering from but a small part of a row. Please return reports 
before November 20, 1899. If any have lost the blanks duplicates will be sent 
upon ;-equest. 

CHAS. E. THORNE, 
Special Agent, U. S. Department of Agriculture. 

CIRCULA.R No. 20-C. [Reprint.) 
WOOSTER, OHIO, NOVEMBER 1, 1899. 
Independent Farmers Institutes. 

As announced by the State Board of Agriculture, the Ohio Agricultural Ex
periment Station will assist in the condu:t of a limited number of farmer's in
stitutes, for which service no fees will be charged, but the institute served will be 
expected to refund the speaker's necessary traveling and boarding expenses. 

Institute committees desiring such assistance should inform the Director of 
theStation at the earliest date practicable, in order that dates may be arranged. 

In so far as possible requests for particular speakers will be complied with, 
but the Station reserves the privilege of sending substitutes in case of emergency. 

In the following lists of topics those under each general subject which are 
marked with an asterisk ( *) are intended to follow each other in the order given; 
and while the treatment of each will be as f':l.r as possible independent of the 
others, yet if more than one of them should be placed upon a program they can 
be discussed to better advantage if this order of arrangement is followed. 

Half an hour should be alloted to each topic, unless otherwise specified. 
Speakers and Topics. 

C. E. Thorne, Director. 
The Afainteuauce of Fertili{v. 

1*. The soil, its origin and physical properties. 
2*. The chemi>try of soils and crops. 
3*. Clover as a fertilizer and its substitutes, 
4*. The use of manures and fertilizers. 

Hygienic aJZd E,fucatlon.al. 
5. Tuberculosis in cattle and its relation to the public health. 
6. What shall we eat. 
7. The farm and the school. 

flfl~?cellaueous. 

8. Grain smuts, their cost and prevention. 
9. The apples of our boyhood, can we produce them again? 

10. The beet sugar industry in Ohio. 

w. J. areeo., lforticulturist. 
1:lorlicultu7·al. 

1. Pedigree in plants. 
2. Where and how to buy trees. 
3. Where are the best seeds grown? 
4. The keeping and treatment of seed pot a toes. 
5. Fertilizers for pot a toes. 
6. Planting an orchard. 
7. Spraying an essential in orchard management. 
8. Maintaining fertility in orchards, 
9. Small fruits for home use. 

10. Should we cultivate to kill weeds? 
11. The window ~Carden. 
12. Horticulture as a means of recreation. 

Nos. 11 and 12 forevtOning sessions. 
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1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 

10. 

11. 
12. 
13. 

14. 

1. 
2. 
3. 
4 
5. 
6. 

7. 
8. 
9. 

OHIO EXPERIMENT STATION. 

J. Fremont Hickman, Agriculturist. 
GeJl,cral Far,m ... '1-fa1zagement • 

.A. few hints on growing a crop of oats. 
Modern mothod·s in com culture. 
Some points in growing a crop of wheat, 
Hints on the use of commercial fertilizers. 
Preserving and applying manures. 
Smuts of oats and wheat and methods of prevention. 

Stock Feedin!J a1ld .Dairyi1zg. 
Care and management of the dairy cow. 
The relative value of foods for stock. 
Dehorning, feeding and rearing of calves. 
The silo and its place in agriculture .• 

Educational. 
Does the farmer need an education? 
Timely thoughts for girls and boys on the farm. 
What is the Agricultural Experiment Station doing for the farmer? 

Hygimic. 
Does the health of our cows influence the health in our homes. 

The Hessian fly. 
The Chinch bug. 
Grubs and wireworms. 

F. M. Webster, Entomologist. 
Eco1zomic E11.touzology. 

Crop rotation as a p reven ti ve of insect attack. 
Orchard and vineyard insects. 
Insect friends and their beneficial influences. 

Eclucatz'01zal. 
Nature studies in the public schools. Forty minutes. 
The classification of insects. 
Farming under the Southern Cross, in the land of the kangaroo. Forty minutes. 
No. 7 is intended for teachers, pupils and others interested in the public schools. 
No. 8 may be combined with No. 7. 
Nos. 6, 7, 8 and 9 may be used for evening programs. 

A. D. Selby, Botanist and Chemist. 
Educatitmal. 

1. The training required for farm life. Forty minutes. 
About Plm•ts a1td tluir .Diseases. 

2*. A short study of plant growth. 
3*. Thenativeplants of the farm and what they teach. .A. soil and nature study. 
4. Crop rotation from the standpoint of plant diseases. Twenty minutes. o. Diseases of cultivated plants and their prevention. Each 20 to 25 v>lnutes. 

a. The smuts of grain. 
b, Diseases of the apple. 
c. Diseases of the plum and cherry. 
d. Diseasesofthe peach. 
e. Cucumber, melon and tomato diseases. 
f. Muck garden troubles of cabbage, onions and celery. 
g. Grape rot and other vineyard troubles. 

Hottsehold Scimce. 
6. The princip!Ps of fruit canning- and its methods. 
7. Chemistry applied to cookery and diet. 

Clumical and Commerci'al. 
s~. Some Ohio soils and their constituents. 
9*. Commercial fertilizers. How they are made and sold. 

10. The beet sugar industry in Ohio. 
Nos.1 and 3 are adapted to nig-ht-6 and seven may also be given at night. 
Nos. 2, 4, 5, and sub-topics are here arranged in the order preferred if twoormorearesetected. 
Correspondence should be addressed to 

EXPERIMENT STATION, Wooster, Ohio. 

CIRCULAR No. 21. [Reprint.] 
WOOSTER, OHIO, APRIL 16, 1900. 

Sorghum. 

By C. E. Thome. 

The saccharine sorghums as grown in the United States, are chiefly of two 
races, the one native in the north of China, and introduced into this country in 
1854, under the name of Sorgo-sucre, or Chinese sugar cane, by Mr. D. J. 
Browne of the Agricultural Division of the U. S. Patent office, who had seen it 
growing in France, and the other,introduced a year or two later under the name 
of Imphee, or African sugar cane, by Mr. Leonard Wray. of London, England, 
who had found it under cultivation among the Zulu-Kaffirs, of Natal, South 
Africa. 
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The latitude of northern China is about the same as that of Ohio, while that 
of Natal corresponds more nearly to that of Georgia. We therefore have in these 
sorghums, which fn:ely intermix with each other and thus produce innumerable 
varieties, a class of saccharine plants adapted to the broad belt lying between 
the region best adapted to the sugar beet, the southern limit of which is approxi
mately the fortieth parallel, and that where the southern cane can be grown, or 
Florida, Louisiana and the Gulf coast. 

THE SOIL AND CLIMATE FOit SORGHUM. 

Sorghum is at its best in practically the same class of soils as those best 
suited to the sugar beet-the rich learns which lie between the white clays and 
the yellow sands on the one hand and black or mucky soils on the other. Where 
the Bur-oak, the Black Walnut and the Sugar Maple thrive, there sorghum or 
sugar beets will give their best return, but neither crop will yield a satisfactory 
return on thin, white clays, yellow sands or black muck. On the clays and 
sands the growth i.s too slow, and the yield too small, and on the mucks or black 
prairies the juice is of inferior quality. 

The question which crop to grow is one depending largely on climatic con
ditions. The sugar beet is less subject to disease and yields a jnice higher in 
percentage of sugar in comparatively cool climates, while sorghum, like corn, 
requires a higher temperatur~ It may be said, in brief, that the sugar beet 
will give the most satisfactory returns at and a little beyond the northern border 
of the great corn belt, wich practically lies between the parallel of 37°-or the 
southern boundary of Virginia, Kentucky, Missouri and Kansas- and that of 
45°, which passes through Central New York, Ontario and Michigan, through 
southern Wisconsin, northern Iowa and between Nebraska and South Dakota; 
while sorghum is at its best from the the middle of this belt to and beyond its 
southern limit. 

We may, in fact, divide the country into three sugar zones: that of the sugar 
beet, which is practically identical with that of the sugar maple, extending from 
the northern boundary of New York and central Wisconsin to central Ohio; that 
of "orghum extending from this limit southward to middle Georgia and northern 
Louisiana, and that of the southern cane, extending from this limit to the gulf. 
These are of course but approximate boundaries; each zone overlaps the adjacent 
one, while the northern zones extend southward along the mountain ranges. 

PLANTING AND CULTIVATION. 

As sorghum is a native of warm countries it should not be planted until the 
ground has become thoroughly warm. This will not be before the first of May 
in southern Ohio, while in the middle and northern sections of the state planting 
should be delayed until the middle and latter part of May. Sorgh\lm belongs 
to the same general family of plants as the millets, and those who have grown 
millet with the greatest success have learned that it is a waste of effort to plant 
itbeforethelatterpartof May. If planted tooearlythe young plants will be chilled 
and their growth, which is at first very slow under the best conditions, will be 
so retarded that the weeds will gain the ascendency. 

The ground intended for sorghum. however, should be prepared as early as 
possible, and at once harrowed smooth, this being done for the double purpose 
of sprouting the weed seeds near the surface and giving opportunity to kill them 
by subsequent harrowing, and what is still more important, of preserving the 
moisture of the soil. If the ground is left unbroken there will be an immense 
loss of water by evaporation and by the pumping out of water by the weeds 
which shall start upon it, so that by the time we are ready to plant it will be so 
dry and hard that we cannot get it in proper condition, nor can the tender seed
lings get their necessary moisture, should the rain fail to come. 

In planting it is very important that the seed bed be very fine and that the 
seeds be covered very shallow. We have seen heavy losses follow the covering 
of sorghum a little too deeply. Not more than half an inch of earth should be 
put over the seed, and if that is not made fine and well compacted around the 
seed the young plant is liable to perish from lack of moisture. 

When grown for syrup or seed sorghum should be planted in rows about 3~ 
feet apart. It may be plant<'d either in drills or checkrows, but will bear a 
little thicker planting than corn. If planted in hills, six or eight plants may be 
left in the hill, and a corresponding number in the row if planted in drills. 

When planting for forage only the seed may be sown broadcast, at the rate 
of one or better two bushels per acre, to be handled like hay, or it may be planted 
in drills, nsing about twice as much seed as if planting for syrup or seed. It 
may be planted with the·wheat drill, but this will put it in too deep unless 
special care is exercised. To secure an even stand, sow broadcast on roughly 
harrowed land, then harrow again and roll. 
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During the first four weeks of its life the sorghum plant grows very slowly 
a,nd close attention is needt:d to keep down the weeds. If it has been planted on 
a clean clover sod the task will be lightened. The general rules for the culti
vation of sorghum are the same as those for corn;goas deep as possible while the 
plants are young, but avoid deep stirring after the roots have occupied the space 
between the rows, and cease cultivation altogether after the beads appear. 

HARVESTING. 

If the sorghum bas been sown broadcast for forage it may be cut with the 
mowing machine in August or early in September. If cut early in August there 
w1ll be a second growth which will yield considerable pasture. Cattle some
times bloat on ~>orghum pasture, as they would on clover, so care must be exer-
cised in this respect. ~ - • 

If the sorghum has been grown for syrup it should be allowed to stand until 
about the middle of September, or as long as it can be left without danger of 
frost. It will stand a very light frost without injury, but after a killing frost 
the juice soon changes its character so that it is impossible to make a fine grade 
of syrup from it. 

In harvesting the cane for syrup from one to two feet of the upper part of the 
stalk:should be discardad, as this portion contains but little juice and that of 
poor quality. The blades should then be stripped off. as they impede the milling 
and absorb considerable juice. Both topping and stripping can best be done 
while the cane is stand mg. A convenient tool for strippmg is a light, thin, 
wooden sword. about three feet long, made of tough wood. With one of these in 
each hand the blades can be struck off quite rapidly. 

The cane should be cut at once, after being topped and stripped, and if it 
cannot be worked at once it should be piled flat on the ground, in compact, roof
shaped heaps and covered with blades or straw; otherwise it will dry out rapidly, 
and while drying removes from the cane nothing but water there seems to be a 
partial transformation of sugar into starch within the stalk, during the drying, 
as the partially dried canes give a reduced yield of syrup. The covering, more
over, is a p1·otection against unexpected frosts. Never shock cane that is in
intended for manufacture, as you would corn, because such shocking facilitates 
the drying out. 

SORGHUM AS A SUGAR PLANT. 

The expectation that sorgum would become, for the northern states, such a 
source of sugar as the sugar cant: for the extreme south, was doomed to early 
disappointment, It was found to be impossible, with the appliances within 
reach of the ordinary farmer, to make crystalized sugar from sorghum on an 
economic basis. The first attempts to boil its juices were made in the deep 
kettles which were successfully used in the production of maple sugar, but the 
resultant product from sorghum was black, tarry, vile tasting and without 
granulation. It was soon discovered that sorghum juice must be boiled down in 
extremely shallow layers, and that the skimmer must be kept in constant use 
during the operation. By this method, and without any addition of lime or 
chemicals, beautiful syrups are made, and those who have acquil ed the taste 
for sorghum molasses find it the most satisfying and healthful of all sweets. 

The problem of producing dry sugar from sorghum engaged the attention 
of experimenters at an early date. After many thousands of dollars had been 
expended in vain by private enterprio.e the matter was taken up by the Govern
ment, and from 1880 to 1893 the National Department of Agriculture carried on 
extensive experiments, directed at first by the late Dr. Peter Collier, chief 
chemist of that department, and later by hi!> able successor, the present chief 
chemist, Dr. H. W. Wiley. 

The experiments of Dr. Wiley have included the sugar beet and the southern 
cane as well as sorghum, and have resulted in great advances in the manufac
ture of sugar from the southern cane and in the establishment of the beet sugar 
industry within our borders. 

They have demonstrated, however, that sorghum cannot compete with the 
other sugar plants mentioned, because of the rapid transformation of the sugar 
n the sorghum plant, after harvesting, into unavailable forms, and because of the 
resence of other bodies in connection with this sugar which lower its purity 

Pand render its crystalization more difficult. 
Acting on the hint furnished by the increase in the percentage of sugar in 

the beets under systematic breeding and culture, from about 6 per cent when the 
beet first came into use as a source of sugar to 12, 14 and 16 per cent now, the 
Department of Agriculture bas instituted a series of experiments, having for 
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their object a similar improvement in the quality of sorghum. These experi
ments were carried on for eight years, with the result that the proportion of 
sugar in the field crops was increased from 9 to 14 percent, or to a pointnearlyas 
high as that found in the sugar beet, a result which is certainly encouraging to 
still further effort along this line. 

Five of the roost promising of the varieties produced by this selection are in
cluded in the present distribution. These are as follows: 

I. Colman: A cross between Amber and Orange, selecto:od in 1887. This 
variety has made a fine record in Kansas, both in quantity and quality of yield. 
It is about two weeks later than Amber, which may make it less desirable for 
northern Ohio, but more so for the southern counties, as we have several requests 
from that region for a later sort than Amber. 

II. Collier: This variety came originally from Africa, and was grown by 
Dr. Collier at Washington in 1882. It has shown a high percentage of sugar 
and is especially valuable for forage. 

It!. Folger: This variety originated in selections from Amber in Iowa, by 
Mr. A. S Folger. It is a little earlier than Colman, and is especially recom
mended for syrup. 

IV. Edgar: A recently selected variety of the Amber type. 
V· Amber: An old and well known variety, the earliest of all the saccha

rine sorghums and therefore best suited to northern latitudes. 
Further notes on these varieties are given in the following letter from Miss 

Mary Best, of Medicine Lodge, Kansas, by whom the experiments in seed selec
tion have been continued since 1893. and who grew the seed included in this dis
tribution. As Medicine Lodge is in Barber county, the middle of the southern 
border counties of the state, and therefore in the latitude of certtral Ktmtucky, 
the suggestions regarding date of planting are of special importance in Oh~o. 

"We ne,'er put any sorghum in earlier than May and prefer the end of May 
to plant. We plant all through June and often early in July. The latter tlm~ 
is only for forage; no seed would mature from such late seeding unless the year 
was very favorable. Sorghum will not grow in cold ground, and if it gets stunted 
tlle weeds get ahead, so we always wait for good, warm weather. 

"Folger we find ripe enough for forage in 90 to 95 days from May planting. 
The Folger is a syrup cane par excellence. It does not granulate as easily as 
the others. It is a healthy, robust variety. 

"Colman is a great favorite here. It does not grow very tall, but gives a 
heavy tonnage and big seed crops, and is a very sweet cane. It is fairly early 
and matures seed in about 112 days; we cut'Ji0r forage sooner than that. We al-' 
ways raise this variety for our hogs; we cut it up and shock it and feed it to them 
in winter; they just love it and chew out every thick, sweet stalk and pick off 
every head. In May we drill in any variety for hog pasture and let them on it as 
soon as the stuff is an inch or two high. 

"Collier is also exceedingly sweet and for spring feed we prefer this variety; 
it is a late kind, but only takes 100 days to ripen. It is very tall, with slender, 
soft stalks full of foliage; horses and cattle like this, especially horses; they 
will pick out the Collier every time, and I believe they know best what suits 
them. It makes the finest hay of all we have tried in ten years, The only draw
back is that it gives much leas seed than Colman and ]'olger. 

"Edgar is something like Amber; neither of them give nearly the amount of 
feed the other three do, and both sour quickly after maturity, whilst in decent 
years and with average care we do not expect Folger, Colman and Collier to sour. 

''We depend almost entirely upon cane to feed nearly 2000 head of stock. 
"Plant ¥ery thinly, two pounds to acre, if you want to raise the finest seed 

for next year. 
TB:E DISTRIBUTION OF SORGHUM SEED. 

The National Department of Agriculture has sent to this station spmething 
over 100 pounds of each of the different varieties of sorghum described above. 
Had the demand in 1900 been no greater than the demand in 1889, when the 
Station offen .. d to distribute several of these varieties in the same manner, this 
would have given several pounds of seed to each applicant; but insted of the 100 
or 200 requests for seed which we expected, there have been nearly 4000 applica
tions. When we found that the call for seed was so much beyond our anticipa
tions we ordered an additional supply of seed from Miss Best. She could only fur
nish the Colman variety, however, hence we are sending out of that variety a 
much larger quantity than of any of the others. Fortunately this is the variety 
which is likely to prove most generally satisfactory in Ohio. 



46 OHIO EXPERIMENT STATION. 

The sorghums mix very readily wiih each other, hence it is important 
th~t they ~e pl<!-nted as far apart as possible if it is desired to keep them pure. 
It zs especzally zmpo?'fant that no broom corn nor any of the non-saccharine sor
ghums-Kaffir corn, Dour a corn, etc. ,-should be planted anywhere near the 
:>accharine varieties, especially on the windward side. 

Because of this difficulty in keeping the seed pure, and because also of the 
limited supply of other varieties than the Colman, we shall send out only two or 
three varieties to each address, but will endeavor to so distribute the seed that 
the different farmers of a neighborhood will get all of the five varieties, thus being 
enabled to compare notes with each other and thus learn which sorts are best 
suited to their respective localities. To this rule we shall make the exception of 
sending the Amber only into northern counties, as many of our southern corres
pondents say they want a later sort than the Amber, and of sending the Collier 
chiefly into the southern counties, as it is probably too late to be valuable in the 
northern part of the state. 

As the quantity of seed sent is too small to make a satisfactory trial in 
growing sorghum for forage it is hoped that this seed will all be planted as di
rected for syrup or seed, and that seed from the crop thus produced will be saved 
for forage experiments next year. 

Rec1pients of this seed are requested to make a careful record of the follow
ing points. At the end of the season the Station will send blanks to be filled 
out with the information thus obtained, and from this information a bulletin will 
be prepared which will give to each person who participates in the test the bene
fit of the results obtained by all. 

1. Character of soils and previous cropping during recent years. Give 
principal kind ::1f forest growth originally found on it; also kind of rock under
lying and depth of the rock. 

2. Preparation of the soil and date and manner of planting, whether in 
drills or check rows; depth of covering, &c. 

3. Cultrvation: Number of times cultivated and impleument used. 
4. Harvesting: Date of ripening and date and manner of harvesting. 

Whenever possible it is hoped that the yield per acre will be given, both in total 
cane, aud in stripped cane, syrup and seed. Where it is impracticable to 
weigh the product of the entire plot an approximate yield may be attained by 
weighing the product of a square rod, or of 100 hills, giving the distance apart 
of planting. 

We wish to emphasize the point that this is to be a great experiment-the 
greatest experiment in sorghum culture ever attempted in OJ:l.io-and one from 
which every sorghum grower may obtain knowledge of great value, provided all 
work togetber to secure this knowledge. 

GENERAL DISTRIBUTION OF SEEDS. 

Judging from the numerous requests received at the Station for garden and 
other seeds there seems to be a wide spread impression that one of the functions 
of the Experiment Station is the free distribution of seeds; but this is a mistake. 
This Station has no seeds for free distnbution except of sorghum and sugar 
beets, and these are only sent out in pursuance of a definite line of investigation. 
Our supply of both these seeds is entirely exhausted with the present distribu
tion. 

CIRCULAR No. 22 [Reprint} 
WOOSTER, OHIO, MAY 1, 1900. 

Orchard and Nursery Inspection. 

To the Nurserymen and Fruit Growers of Ohio: 
"Your attention is called to the following law, enacted by the last General 

Assembly of Ohio, and entitled . 
An Act to prevent the introduction and spread of the San Jose scale and other 

dangerous insects and dangeroul?ly contageous d1seases affecting trees, 
shrubs, vines, plants and fruits. 
SECTION 1. Be it macted by the Genetal Assembly of Ohio, That the Board 

of Control of the Ohio Agricultural Experiment Station immediately on the 
taking effect of this act, shall appoint a competent person or persons who shall, 
under the direction of the Board, perform the duties hereinafter provided. 

SECTION 2. It shall be the duty of the Boarc, either in person or through 
their assistants, to seek out and cause to be exterminated the San Jose scale and 
other dangerous insects, and tree, shrub, vine, or plant diseases. Black knot 
and Peach yellows are hereby declared to be dangerous within the meaning of 
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this act, and trees, shrubs, vines, c-r plants affected with either of these dise;,tses, 
shall be subject to its provisions. The mention of San Jose scale, peach yellows 
and black knot in this section shall not be held to exclude other insects or di· 
seases which may be found to be dangerous, from the provisions of this act. 

S;:id Board in person, or through their assistants, shall examine once in 
each year, not later than August 15th, all nurseries in the State of Ohio as to 
whether they are infected with the San Jose scale or other dangerous insects, 
or infected with dangerously contagious tree, vine, shrub, or plant disease; 
and if upon inspection, such nurseries appear to be free from such insects or 
diseases, the Board shall upon the receipt of $10.00, give each owner of such nur· 
sery or nurseries, a certificate to the facts, provided that it shall require but 
one day or part of one day to make such inspection, and for each additional day 
or fraction thereof required to complete the inspection, $5.00 shall be charged 
therefor, and collected before the certificate is granted. In addition to the above 
fee nurserymen must furnish transportation to and from railway station, and 
facilities for reaching their growing stock, to such person or assistants selected 
by the Board to make said inspection. This certificate shall be void after Aug
ust 15th, of the year following. A duplicate of each certificate, together with 
a statement of amount received therefor, shall be filed by said person or assist
ants with the Secretary of the Board, within ten days of its issue, and neglect 
to file such duplicate of certificate and statement shall be treated as a misde
meanor. If any dangerously injurious insects or infectious diseases are found 
on the premises of any nursery, or nursery stock, the Board may order and en
force such treatment of said nursery stock, as they may deem sufficient in addi
tion to a thorough inspection before granting a certificate, and the same per diem 
shall be charged for over-seeing treatment as for nursery inspection. Whenever 
a nurseryman or any other person shall ship or deliver within this state, except 
for scientific purposes, trees, shrubs, plants or other nursery stock, he shall 
place upon each car load, box, bale or package a copy of a certificate, the 
original of which is signed by a state or government inspector, stating that stock 
has been inspected and has been found apparently free from dangerous insects 
and dangerously contagious tree, shrub, vine and plant diseases. The illegal 
use of said certificate by changing, defacing or placing it on uninspected stock, 
or using the same after date of expiration or revocation, shall render the owner 
or shipper liable to the penalty prescribed for a violation of this act. 

No person growing for sale any trees, shrubs, vines, or plants, shall deliver 
the same without applying to the Board for the certificate provided for in this act 

Provided, however, that existing certificates, issued by the Entomologist of 
the Ohio Agricultural Experiment Station, shall be held to be valid until June 
1, 1900. 

SECTION 3. It shall further be the dnty of said Board through their assist
ants to cause the examination of all orchards, gardens, and other premises, 
either public or private, which they shall have reason to suppose to be infested 
or infected with any dangerously injurious insects or infectious diseases, liable 
to spread or to be conveyed to other premises, and for this purpose, said Board 
and their assistants are authorized, during reasonable business hours, to enter 
into or upon any farm, orchard, nursery, garden, storehouse or other building 
or place used for growing, storing, packing or sale of nursery and other horti
cultural products. If said Board or their assistants shall find on inspection as 
afo.-esaid that any nursery orchard, garden, or other property or place is in· 
fested or infected with such dangerously injurious or infectious diseases liable 
to spread or to be conveyed to other premises, to the serious injury of the prop
erty thereon, the same shall be declared a public nuisance, ann they shall notify 
in writing, the owner or persons in charge of such infested or infected property, 
and shall direct him, within a time and in a manner prescribed in such notice, 
to use such measures as shall prevent the conveyance or spread of such insects 
or diseases to the property of others and such infested or infected property must 
not be removed from the premises after the owner or person in charge of the same 
shall have been notified as aforsaid, without the written permission of said Board 
or their assistants. If the person so notified shall refuse or neglect to treat or 
disinfect said premises or property in the manner and within the time prescribed, 
it shall be the duty of the Board to cause ,such premises or property to be so 
treated, and they shall certify to the owner or person in charge of such premises 
one-half of the cost of treatment. If said sum is not paid to them within sixty 
days thereafter, the same may be recovered, together with the cost of action, be
fore any court in the state having competent jurisdiction. Any tree, plant, shrub, 
etc., which may in the judgment of the Board or their assistants, be so badly 
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infested, or infected, as to render expense of treatment unjustfiable, shall be de
clared a public nuisance and may be destroyed by them or their assistants with
out liability for compensation to the owner thereof. Right of appeal from the 
decision or requirements of the assistants may be made to the said Board, with
in three days after notice of such decision or requirements has been served, and 
the decision of the Board shall be final. 

SECTION 4. Every package of trees, shrubs, vines or plants shipped into 
this state, from any other state, territory, country or province, shall be plainly 
labeled on the outside with the names of the consignor, and consignee, and a 
certificate showing that the contents have been inspected by a state or govern
ment officer, and that tlle trees, shrubs, vines or plants therein contained appear 
to be free from all dangerous insects and dangerously infectious diseases. lf 
any trees, shrubs, vines or plants are shipped into this state without such cer
tificate plainly fixed on the outside of the package, box or car containing the 
same, the facts must be reported within twenty-four hours to the said Board by 

the railroad, express or steamboat company, or by other person or persons car
rying the same, and it shall be unlawful to deliver any such property until it 
has been examined by the Board or their assistants and by them certified to be 
apparently free from dangerous insects or dangerously contagious diseases. 
Any agent or common carrier, or persons carrying such property as aforesaid, 
who shall fail to give such notice as hereby required shall be deemed guilty of a 
violation of this act. When nursery stock is shipped into this state accompanied 
by a certificate as herein provided, it shall be held prima facie evidence of the 
facts therein stated. But the Board by themselves or their assistants, when 
they have reason to believe that any such stock is infested or infected as hereto
foredescribed shall be authorized to inspect the same. In case such stock is found 
to be infested or infected by any of the aforesaid insects or plant diseases, such 
stock shall be hetd subject to order of shipper not to exceed ten days before being 
declared a public nuisance and destroyed. All expenses incurred by the Board 
or their assistants, in carrying out the provisions of this act shall be paid out of 
the funds appropriated by this act. 

SECTION S. Any person violating or neglecting to carry out the provisions 
of this act, or offering any hindrance to the carrying out of this act shall be ad
judged guilty of a mtsdemeanor, and upon conviction before any justice of the 
peace, shall be fined not less than ten dollars and not more one hundred dollars 
for each and every offence, together with all the costs of prosecution, and shall 
stand committed until the same is paid. It shall be the duty of the county 
Prosecuting Attorney to prosecute all violations of this act and all amounts so 
recovered shall be paid over to the State Treasury. 

SECTION 6. The Board shall make an annual report to the Governor of the 
State a copy of which shall be sent to the Ohio State Horticultural Society at its 
annual meetings, showing the number of nurseries inspected, the number of 
trees treated or disinfected by them or their assistants, the kinds and amount of 
property destroyed by them in pursuance of this act and such other facts con
cerning the operation of their office, under this act, as the said Board may deem 
necessary. 

SECTION 7. The provisions of this act shall not apply to florists' green 
house plants, bulbs, flowers and cuttings, commonly known as green house 
stock. 

SECTION 8. The said assistants shall pay over to said Board of Control, 
all funds coming into their hands under the provisions of Section 2, of this act, 
with an itemtzed statement of the sources whence received, which moneys shall 
be used by said Board to aid in carrying into effect the provisions of this act, 
and the amount so received shall be stated in the annual report of said Board. 
The said assista11ts shall also make to said Board an itemized statement of their 
expenses and the amounts paid for assistants employed in prosecuting the work 
under this act. which, when certified by the said Board, shall be paid out of the 
State Treasury upon warrant of the Auditor of State. 

SECTION 9. There is hereby appropriated to the said Board of Control for 
the purpose of carrying out the provisions ot this act the sum of fifteen thousand 
gollars ($15,000) for the years 1900 and 1901, or so much thereof as may be 
necessary. The Auditor of State is hereby authorized to draw his warrants 
upon the State Treasurer against the sum herein appropriated upon the presen
tation of proper vouchers and the State Terasurer shall pay the same out of any 
funds in the public treasury not otherwise appropriated. 

SECTION 10. An act known as "House Bi11S08," passed October 18, 1896, 
entitled "Ohio Black-knot Yellows and SanJoseScale Law" is hereby repealed. 
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SECTION 11. Whereas an emergency exists, therefore this act shall take 
effect and be in force on and after its passage. 

A. G. REYNOLDS, Speaker of the House of Representatives. 
JNo. A. CALDWELL, President of the Senate. 

The Board of Control of the Experiment Station has orgadzed the work re
quired under the above Ia w as a department of the Station, under the general 
management of the Director of the Station, as representative of the Board of Con
trol, and under the immediate supervision of a chief assistant to be known as 
Horticultural inspector. Mr. Lowell Roudebush, of Clermont county, a member 
of the State Horticultural Society, bas been appointed to this position. 

The object of this law is to prevent the spread of insects and plant diseases 
which threaten the destruction of our orchards, and the policy of the Board of 
Control will be to so carry out its provisions as to give the utmost possible assis
tance to the fruit growers and nurserymen of the State in the protection of their 
property. To this end the Inspector will visit suspected orchards on request. so 
far as his time will permit, and will give advice respecting their treatment. 
This will be done without any charge to the owner of the orchard except to con
vey the Inspector from the nearest railway station to the orchard and back again. 
Orchardists are urged to avail themselves of this opportunity to obtain 
expert advice, and to do so without any fear that valuable trees will be hastily 
condemned by the inspector. On the contrary, no tree will be destroyed so long 
as there remains any reasonable chance of saving it, nor until its existence be
comes a source of positive danger to trees adjoining. As the Inspector is him
self a practical horticulturist the fruit growers of the State need have 'no fear 
but that this question will be treated from a business standpoint. It is the 
definite policy of the Board of Control to save and not destroy, a policy with 
which the inspector is in full accord, and prompt action on the part of the fruit 
growers in meeting the Board on this ground will saye many an orchard that is 
doomed to destruction by these pests if longer neglected. 

As nurserymen can no longer carry on their business in Ohio without a cer
tificate from the Experiment Station they should make application for such cer
tificate at once. Correspondence should be addressed to 

EXPERIMENT STATION, Wooster, Ohio. 

CIRCULAR No. 23. [Reprint) 
WOOSTER, OHIO, MAY 28, 1900. 

Inspection of Orchards. 
The law enacted by the last General Assembly of Ohio, providing for in

spection of orchards and nurseries, repeals the law previously enacted, under 
which township boards of fruit commissioners were appointed, and makes it the 
duty of the Board of Control of the Ohio Agricultural Experiment Station "to
cause the examination of all orchards, gardens, and other premises, either 
publicorprivate, which they shall have reason to suppose to be infected or infested 
with any dangerously injurious insects or infectious diseases, liable to spread 
or be conveyed to other premises." 

For this purpose, the Board and their assistants are authorized, during rea
sonable business hours, to enter upon any premises where fruit trees or plants 
are grown or stored, and to order such treatment as may, in their judgment, be 
necessary to prevent the spread of such insects or plant diseases. 

It is the desire of the Board of Control to so administer this law as to afford 
the greatest possible assistance to the fruit growers of the State in the preserva
tion of their orchards; but it is manifestly impossible to visit every orchard in 
the State; therefore, when fruittrees or plants are suspected of being infested 
with San Jose scale or infected with Peach yellows or Black-knot, twigs or 
small branches should be sent by mail, securely packed and postage, paid to the 
EXPERIMENT STATION, Wooster, Ohio, accompanied by a letter giving location 
of orchard, name of owner, and an approximate estimate of number of trees in
fested. If the information thus furnished should justify further inspection an 
officer of the Station will be sent to the locality, and the informant will be ex
pected to furnish transportation from the nearest railway station to the infested 
orchard and back again to the railway station. No other expense will be required 
except that the owner of the orchard will be required to take such measures for 
overcoming the infestation or infection as the official inspector may direct. 

Descriptions of the San Jose scale, Peach yellows and Black-knot are given 
in Bulletin 72of the Experiment Station, which will be sent free to any appli
cant. Those who suspect the existence of these pests in their orchards would do 
well to apply for this bulletin. Address, EXPERIMENT STATION, Wooster, Ohio. 
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CIRCULAR No. 24. [Reprint] 
WOOSTER, OHIO, AUGUST 15, 1900. 

Seed Wheat. 
In keeping with the custom of former years, the Ohio Agricultural Experi-

ment Station offers for sale to the farmers of the State limited quantities of the 
sixty-seven differently named sorts of wheat grown in its comparative test. 

The season has been a most trying one; the fall growth was attacked slightly 
by the Hessian fly, the winter was a severe one on account of light snows which 
gave little or no protection, followed by a late spring frost which did consider a-
ble damage, and to this was added the spring brood of the Hessian fly. The 
crop harvested will average over eleven bushels per acre and is of average quality 

Yield per acre for 1900 and yield compared with a standard 

Yield Increase Increase+ Date of Color Bearded per + Decrease-VARIETY. acre Decrease 8-year ripening of or 
1900 - average Grain Smooth 

American Bronze .... .......... 15.33 +3.69 +0.18 July 2 Red Smooth 
Bearded Monarch .....•...... 10.58 -0.94 +0.99 " 2 Red Bearded 
Bearded Winter Fife ...... , .. 9.66 -2.09 ..... " 2 White Bearded 
Buda Pesth ................. 5.83 -3.37 " 3 Red Bearded 
Currell's Prolific .............. 10.50 --o.3o +i:eti ,, 

4 Red Smooth 
Dawson's GoldE!Il Chaff ....... 14.33 +2.14 ..... " 2 White Smooth 
Diamond Grit ................. 12.00 +0.08 " 5 Red Bearded 
Deitz ........................ 11.33 -0 97 +o:35 " 2 Red Bearded 
Democrat .................... : 7.58 -1.70 +0.51 " 4 White Bearded 
Early Arcadian .............. 10,33 --1.51 ····· " 6 White Smooth 
Early Genesee Giant .......... 10.33 -1.12 " 6 Red Bearded 
Early Red Clawson ........... 8.08 -1.42 _..:.fi§ " 4 Red Smooth 
Early Ripe .................... 18.66 +7.36 +3.BS " 4 Red Smooth 
Early White J,eader ........... 12.33 ·-0.33 --o.72 " 6 White Smooth 

tg';';:YJn:·. :·. :· ::·:.:: ·::::.: ·.: ·.: 9.33 -3.00 " 3 Red Smooth 
13.75 +2.45 +i:94 " 3 Red Bearded 

Forty-Fold .................... 9.25 -0.47 " 3 White Smooth 
Fulcaster ...................... 10.16 -0.03 +o:26 " 3 Red Bearded 
Fultz .......................... 9.66 -1.51 +0.15 " 4 Red Smooth 
Fultzo-Mediterranean ......... 7.50 -8.52 ····· " 4 Red Smooth 
Giant Square Head ........... 10 41 --1.62 ..... " 4 White Bearded 
Gold Coin ...................... 7.91 -1.95 " 3 White Smooth 
~psy ......................... 14.16 +5.19 +3:2~ " 3 Red Bearded 

arvest .King ................. 19.66 5.74 ····· " 2 Red Smooth 
Harvest Queen ............... 11.91 --2.72 ..:.a:58 " 4 White Smooth 
Hickman ..................... 15.66 +1.89 " 2 Red Smooth 
Hindostan ..................... 12.08 --0.05 ··0.80 " 3 Red Bearded 
Improved Fulcaster •.••....... 8.83 --0.56 ····· " 3 Red Bearded 
Improved Poole ................ 16 41 +2.11 ····· " 2 Red Smooth 
International No.6 ........... 8.16 --Q.94 ..... " 4 White Smooth 
Jones' Longberry No.1 ........ 8 00 --o.33 " 5 White Bearded 
Jones' ~uareHead ........... 8.91 -2.08 ..:.n1 " 4 White Smooth 
Jones' inter Fife ............. 10.50 --Q,16 --2.03 " 4 Red Smooth 
Lebanon ....................... 9.91 --2.28 +o.46 " 2 Red Bearded 
Lehigh ........................ 14.33 +1.72 -0.01 " 2 Red Bearded 
Long Amber ................. 9.58 -3.08 " 2 Red Smooth 
Martin's Amber .............. 11.58 --0.08 ..:.o:7a " 3 White Smooth 
Mealy ......................... 15.00 +4.58 +4.51 " 3 Red Smooth 
Mediterranean ................ 16.50 +3.28 +1.96 " 2 Red Bearded 
Missouri Blue Stem ............ 6.41 -2.25 -0.19 " 5 Red Bearded 
Mortgage Lifter ............... 14.66 +1.83 . .... " 4 Red Bearded 
New Columbia ................ 2.75 -6.22 ..... " 4 Red Smooth 
New Longberry ............... 9.25 -1.57 " 5 Red Bearded 
New Monarch ................. 13.41 +3.20 +i:9i " 4 Red Smooth 
New Soules .................... 11-33 +1.33 " 5 White Smooth 

~li~:~·:::::: :::::::::::. :::::: 12.41 +o.72 +2:52 " 3 Red Bearded 
15.41 +3-00 ..... " 2 Red Smooth 

Oatka Chief ................... 10.83 -0.08 ..... " 4 Red Bearded 
Perfection ..................... ld 50 +1.17 " 2 White Smooth 
Poole ......................... 16.41 +3.41 +3:92 " 2 Red Smooth 
Pride of Genesee ............... 11.25 ·-1.25 ····· " 6 Red Bearded 
Red Cross ..................... 7.66 --2.26 " 4 Red Smooth 
Red Russian .................. 14.00 +3 00 +3:75 " 2 Red Smooth 
Red Wonder .................. 13.50 +1-09 " 2 Red Bearded 
ll.oyal A·ustralian...... .. .... 11.41 -0.02 _:i' 64 " 5 White Smooth 
Rural New Yorker No.6 ..... 9.66 -2.11 " 5 Red Smooth 
Rudy .......................... 13.08 -0.25 .:f47 " 3 Red Bearded 
Rochester Red ................ 8.91 --o.45 " 3 Red Smooth 
Sibley's New Golden ........... 14 OS +1.81 _:o·47 " 3 Red Bearded 
Silver Chaff ................... 12.16 +0.16 -1.41 " 3 White Smooth 
Smith's Rust Proof ............ 10.91 -1.08 ..... " 3 White Smooth 
Stanley ........................ 7.08 ---3.73 . .... " 4 White Bearded 
Turkish Red .................. 8.58 -1.66 " a Red Bearded 
Valley ....................... 15.08 +3.39 +i:54 " 3 Red Bearded 
Velvet Chaff .................. *11.16 ..... " 1 Red Bearded 
White Golden Cross •.......... 7.75 -i:so ,, 4 White Bearded 
Yellow Gypsy ................. 8.58 -·0.36 ..:.ns " 2 Reel Bearded 

*A, verage yield of 30 plots of Vel vet Chaff. 
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While the supply holds out, the Station offers Valley, Poole, Velvet Chaff, 
Fultz, Mealy, and Mortgage Lifter in lots of ten bushels or under. Of the other 
sorts we shall not have to exceed one and one-half bushels each to spare. Some 
of these sorts are almost absolutely pure, as the seed was hand-picked one year 
ago; other sorts may contain as much as two perce•1t of other varieties of wheat. 

The table on the next page indicates the rate of yield of each sort as har
vested, the date of ripening, color of grain, and whether bearded or smooth. 

All of these will be recleaned and graded; and, excepting the lll:ealy, are 
offered at one dollar per bushel for each order calling for two bushels or more; 
single bushels, one dollar and twenty cents; half-bushels, sixty cents. 

A.n exception is made in the price of Mealy wheat for the reason that it is 
the Station's policy not to undersell the farmers. Some who have gotten seed 
of this variety from the Station are offering seed at $1.50 per bushel, including 
sack. No orders are taken for less than two bushels. The Station offers Mealy 
at the same price for orders under ten bushels. For each order for ten bushels 
the price will be $1.35 per bushel, including sacks. 

For all varieties of wheat, except Mealy, new "Stark A" sacks will be fur
nished at eighteen cents each, and all wheat will be delivered to the railroad or 
express companies in Wooster, Ohio. 

Orders will not be filled unless accompanied by the cash or its equivalent
a money order or draft on New York. Registered letters must have an additional 
ten cents to pay for the return of the letter in case the wheat ordered has been 
sold, unless a second choice is named and can be furnished. 

Persons ordering wheat are especially requested to write plainly their 
names and postoffice addresses, and if their freight station is not the same as 
their postoffice to be careful to call attention to the fact, giving full and specific 
directions regarding shipping point. Do not ask to have more than two bushels 
put in one sack. 

In this year's test we have followed the usual custom of growing a standard 
variety of wheat (Penquite's Velvet Chaff), on every third plot in the series. 
The varieties under test are compared with the mean yield of the plots of Velvet 
Chaff between which they lie. The difference between this mean and the yield 
of the sort under conside~ation indicates whether it has produced more or less 
than the standard sort. It is by this method of calculation that the second and 
third columns in the table are obtained. 

Using this basis, the following three varieties have yielded more than five 
bushels per acre more than the velvet chaff: Early Ripe, Harvest King and 
Gypsy. 

The following eight varieties have yielded from three to more than four and 
one-half bushels more per acre than the Velvet Chaff: Mealy, American Bronze, 
Poole, Valley, Mediterranian, New Monarch, Red Russian and Nixon. 

The following seven varieties have yielded from one and one-half to two and 
one-half bushels more per acre than the standard variety: Egyptian, Dawson's 
Golden Chaff, Improved Poole, Hickman, Mortgage Lifter, Sibley's New Golden 
and Lehigh. 

The following five varieties have given yields from three to eight and one· 
half bushels less per acre than the variety used as a standard: Economy, Long 
Amber, Buda Pesth, Stanley, New Columbia and Fultzo...Mediterranean. 

The following seven varieties have given yields from two to three bushels less 
per acre than Velvet Chaff: Harvest Queen, Lebanon, Missouri Blue Stem, 
BeardPd Winter Fife, Red Cross, Jones' Square Hc.ad, Long Amber and Rural 
New Yorker No. 6. 

Using this same basis of calculation to determine the average yield for a 
series of years we find, of the several varieties grown eight years, the Mealy is 
the only one that has averaged over four bushels per acre more than the Velvet 
Chaff. Early Ripe stands next and Poole third, the last two averaging almost 
four bushels, while the Red Russian averages three and three-fourths bushels 
more per acre than the Velvet Chaff. 

Other varieties averaging more than two bushels per acre more than Velvet 
Chaff are Gypsy and Nigger. Those averaging more than one and one-half 
bushels more are, Mediterranean, New Monarch, Currell's Prolific, Egyptian 
and Valley. 

Those averaging more than a bushel less than Velvet Chaff are, Jones' 
Square Head, Rudy, Jones' Winter Fife, Early Red Clawson, Silver Chaff, 
Royal Australian and Yellow Gypsy. 

This Station has carefully guarded against recommending new varieties and 
expects to continue that policy. After ten years' trial on the Station grounds 
and numerous tests by farmers in different parts of the state, it is the opinion 
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of the writer that we are fully justified in announcing that we regard the Mealy 
wheat as one of the most promising varieties for all soils except on black land 
or rich bottom lands. l<'or the black land Penqnite's Velvet Chaff will possibly 
give as good results as any other variety in the list, and Valley is one of the 
best bottom land wheats; it is also well adapted to any strong ground capable 
of producing a heavy crop. 

Judging from the foregoing table the Early Ripe should be added to our 
more promising varieties. The Poole and the Red Russian of the older varieties 
continue in good standing for the clay lands, and the Improved P::>ole, after three 
years' trial, continues to make a good showing. 

OHIO AGRICULTURAL EXPERIMENT STATION, "Wooster, Ohio. 
J, FREMONT HICKMAN, Agriculturist. 

CIRCULAR No. 25 [Reprint of Circular 24] 
WOOSTER, OHIO, SEPTEMBER 10, 1900. 

Announcement as to Sampling and Analysis of Sugar Beets and 
Reporting Results of Experiments. 

Under the same date herewith, we are sending to all persons who received 
sugar beet seed from this Station, a blank form of report upon which to enter 
the chief facts of the work and the results ofthe experiment made. These blanks 
are to be filled and returned after the beets are harvested. It is desired espe
cially to have area in beets and actual yield stated as accurately as possible, 
since these are important items. 

WREN TO SAMPLE BEETS. 
As a rule the sugar beets will not be ready to sample until October 1st to 

October 15th, and will probably remain in suitable condition for a month or more. 
Since we desire for the present year to analyze only mature beets from growers, 
it is not desired to receive samples too early. Directions for sampling and frank
ed tags to carry the samples free by mail, if not exceeding four pounds in weight, 
will be sent about October 15th, to each person who received seed from this Sta
tion. Until these directions and franked shipping tags are received growers will 
refrain from sending samples. It may further be stated that the Experiment 
Station has no appropriation to pay express charges on sugar beet samples at 
any time; samples by express, unless prepaid, will therefore be left in the ex
press offices. In general, other growers than those above stated, will do well to 
write the Experiment Station, Wooster, Ohio, for advice before shipment of 
samples. 

ANALYSIS OF SUGAR BEETS FOR 1900. 
As for the past three years the Chemical Department of the Experiment Sta

tion will make free analysis of sugar beet samples grown from seed distributed 
by it to determine the sugar content and purity of the sam<", if sampled at the 
time and in the manner directed. This gratuitous analysis is, in fact, but the 
completion of the Station's portion of the work of these cooperative sugar beet 
experiments begun by the distribution of seed last spring. Any persons who 
desire the analysis of other samples of sugar beets than those specified, and 
grown in Ohio may, in most cases, make an arrangement by writing to the Sta
tion before sampling the beets, and by complying with the usual requirements. 
Unless accompanied by proper descriptions, the Station will not undertake to 
analyze sugar beet samples from any source. 

CHAS. E. THORNE, 
Special Agent U. S. Department of Agriculture. 

CIRCULAR No. 26. [Reprint of Circular 25.) 
WOOSTER, OHIO, SEPTEMBER 28, 1900. 

Tuberculosis of Cattle. 

To Health Officers and Veterinarians: 
Two years ago this Station addressed an inquiry to the Health Officers and 

Veterinarians of the State, requesting information regarding the prevalence of 
tuberculosis of cattle and the measures taken by municipalities to secure a 
healthy milk supply. The responses to that circular indicated a general belief 
in the existence of this disease near our larger cities. and showed that a few of 
our municipalities were taking measures for the inspection of their milk and 
meat supply. Since that inquiry was issued the General Assembly of the State 
has laid upon the Station the duty of continuing the investigation of bovine tuber-
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culosis, and as a basis for this investigation we desire to gather a11 much infor
mation as possible concerning the prevalence of this disease within the State. 
As the replies to our former circular gave reason to expect that attention would 
probably be directed more closely to this matter thereafter than had previously 
been the case, we take the liberty of repeating some of the questions then asked. 

It should be added that the information thus obtained will not be used to the 
disadvantage of any individual or locality. This Station has no authority to 
coudem cattle nor dairies, nor does it feel warranted in taking any course which 
may increase the misfortune of having this disease within a particular herd of 
cattle. The object is to obtain information which may be used for the general 
good and as a reliable guide to future legislation, and to this end we solicit 
your kind cooperation. 

OHIO AGRICULTURAL EXPERIMENT STATION, 
Chas. E. Thorne, Director. 

INQUIRIES. 

(1.) Are you aware of the discovery of any ca.ses of tuberculosis among the 
cattle supplying your city with milk? If so, please give number of cases and 
number of herds in which such cases were found. 

(2.) Has the tuberculin test been applied to any of the cattle furnishing 
your miik supply? 

(3.) Have you any municipal law in force governing the sale of milk from 
diseased cows? lf so, please send copy. · 

( 4.) Please give the address of as many of your dairymen as you can call 
to mind. 

(Signed) ............................................................................................... __ _ 

CIRCULAR No. 2i. [Reprint.] 
WOOSTER, OHIO, OCTOBER 13, 1900. 

Ohio. 

Directions for Sampling Sugar Beets and for Sending Samples for 1900. 

The Chemical Department of the Ohio Agricultural Experiment Station is 
now prepared to analyze samples of Sugar Beets in accordance with Circular 
No. ;;4, of September 10, 1900. The following directions are to guide those who 
send samples: There will be found enclosed herewith, for each sample to be 
sent, one addressed, franked shipping tag, one blank for "description of samples 
of ;;ugar beets, 'A,'" and an envelope in which to enclose this blank when pre
pared; also one model of description of samples,'' B," to indicate how these de
scriptions are to be filled out. Each franked tag wHl carry a package of beets 
not exceeding foztr pottnds hz weight by mail free of postage, and this limit of 
weight must be observ~d to insure acceptance by the postmasters. 

In sampling, beets from each variety of seed received should be gathered and 
prepared. These sample beets may be best obtained from the several rows of 
each variety by pulling out a single beet at intervals of so many steps, always 
taking the beet opposite the position of the foot; when from six to ten beets have 
been obtained from the entire plot of that variety, two or tllree beets (never a sin
gle beet, but when very small several beets) to make not more than four pounds, 
are to be selected from them for analysis. All sample beets to be oftypical form, 
long and conical and not of those grown out above ground, and to be sent im
mediately after lifting. The leaves are simply removed wtfhottt toppi,g tile beets. 

Each sample is to be accompanied by a description, bearing the name and 
address of the sender together with the other items required by the blanks and 
model; unless these descriptions accompany the samples the Station cannot 
undertake to analyze the beets. 

After wrapping the beets in suitable paper, each sample and description 
should be separately sewed in bag of muslin or other suitable material, and with 
tag attached is ready to mail. 

It is desired that samples be sent within three weeks of receipt of notice; no 
assurance can now be given that beets received after November lOth will be 
analyzed. 

Prompt reports giving results of experiments are solicited, and may be com
pleted when the beets are harvested; additional blanks for them will be sent 
llpon application. 

CHAS E. THORNE, 
Special Agent U, S. Department of Agriculture. 
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CIRCULAR No. 28 [Reprint.] 

WOOSTER, OHIO, APRIL, 1901. 

Notice of Sending Sugar Beet Seed. 

DEAR SIR:-We have sent you by mail in secure labeled packages, ....... . 
pounds of sugar beet se~d, supplied by the Section of Seed and Plant Introduc
tion, Division of Botany, U. S. Department of Agriculture. This seed is to plant 
the area specified by you, at the rate of 12 pounds of seed per acre. Thi" seed 
is of ........ varieties in the amounts written before the number and name: 

..... .lbs. 5769 French Very Rich, (Vilmorin, France.) 
•• 5770 German Klein W anzlebener, ( Straodes, Germany.) 
" 5771 German Klein Waozlebener, (Hoerning, Germany.) 

. . . .. " 5772 German Klein Wanzlebener Elite, ( Dippe, Germsny.) 
..... " 5773 American Sugar Beet. Grown in Utah. 

Since we originally expected to have six varieties of seed to send out and put 
up most of it before we learned differently, those who indicated a desire to plant 
one acre, receive only 8 or 9 pounds of seed, and those who wished to plant one
half acre, commonly but 4 or 5 pounds. This is as far as we could make the 
reduced supply reach the applicants. 

In reporting please to use both number and name of grower of seed; t:l::e 
latter is found in parenthesis when given. 

Please to plant as early as the ground may be fitted properly; and not 
later than April 20th. 

Early planting should give a better stand of beets, as stated in the Press 
Bulletin No 219, mailed to you some time ago. 

You will find the necessary instructions as to manner of planting, cultivation, 
thinning and harvesting the beets in Bulletin 99, which will be supplied you if 
not already at hand. Page 82 of this Bulletin indicates the matters which should 
be recorded for the written report to this Station after the beets have been har
vested. The blank for the report and the franked tags for sending samples of 
beets will be mailed to you, together with instructions for sampling th~ beets, 
when the time for this shall have arrived next October. Kindly give this matter 
your careful attention. 

If the seed does not reach you within two weeks please to notify the under
signed. 

CHAS. E. THORNE, 
Special Agent U. S. Dept. of Agriculture· 

CIRCULAR No. 29. [Reprint ) 

WOOSTER, OHIO, APRIL, 1901. 

Butter and Milk Tests of Registered Cows. 

The Ohio Experiment Station has, for the past twelve years, been making 
tests of dairy cows in cooperation with the State Board of Agriculture. These 
tests have been but for a single day. and for the first seven years were conducted 
by the Agriculturists of the Station. 

These comparative tests have seemed to stimulate some of the national asso
ciations to undertake a similar work among herds of various dairy breeds. The 
Station has been requested, by several breeders' associations, to conduct this 
work in Ohio, and within the last two or three years it has grown to such pro
portions as to require the services of a man for at least one-third of his time. 
This growth has put the work beyond the point where a member of the Station 
staff can afford to give the time required to conduct the tests; it has, therefore, 
been turned over largely into the hands of assistants under the immediate 
direction of the Station Agriculturist. The present plan of sending a rep
resentative from the Station has given general satisfaction, both to the Sta;tion 
and to breeders. It has insured such uniformity in methods, and such accuracy 
and reliability, as could not be reached by any other plan. It has been open to 
a single objection, namely: that the traveling expenses have increased the cost 
of the test beyond what breeden; in general are inclined to believe necessary, 
though some would prefer the increased cost with the accuracy and uniformity of 
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conditions insured, rather than take the chances of going into a test where slight 
or even serious variation in the work obtain. Recent years have witnessed the 
establishing of numerous creameries over the State and a well equipped dairy 
school. Those in charge of the creameries and the graduates from our dairy 
school at Columbus make it possible to have capable men to conduct the dairy 
tests at points in the State which should be comparatively convenient to all 
desiring tests. 

In view of the increasing demands for the tests, and the possibility of secur
ing efficient testers. the Station has decided to undertake the work under a dif
ferent plan: It proposes to assume supervision of the work, and to appoint dep
uties in several sections of the State, where competent and reliable persons can 
be secured to conduct the tests, Those eligible to appointment must have had 
charge of a creamery for at least three months, where they have had daily ex
perience in sampling and testing for butter fat, or must be graduates from some 
recognized dairy school. Such deputies will be appointed only after filing un
qualified recommendations testifying to their ability and honesty. Such papers 
must be signed by a justice of the peace who is acquainted with th:;) applicant 
and by at least two breeders and owners of registered dairy cows of different 
breeds. These deputies or agents of the Station will make their arrangements 

, with, and be responsible to, the Station only. They must not accept pay of any 
kind from persons having tests made, nor will they be authorized to collect for 
the Station. 

If it is found practicable to secure efficient and satisfactory agents, the Ohio 
Agricultural Experiment Station will send authorized representatives to super
vise the milk and butter record of registered cows within the State for any one 
desiring such tests, upon the following conditions: 

First. All tests shall be :for not less than two days, nor more than seven, 
unless extension of time is agreed to by the local tester and by the Station. 

Second. The breeder or owner desiring test made shall make application to 
the Station direct, and with such application deposit twenty dollars in the form 
of money, New York draft or post office money order, payable to the Ohio Agri
cultural Experiment Station. This amount will be credited to his account, and, 
if at the close of the experiment the twenty dollars has been found insufficient to 
pay the items hereinafter mentioned, an itemized statement will be sent, upon 
receipt of which the owner or breeder will be expected to remit any balance due 
the Station. The items charged will be the necessary traveling expenses of the 
representative of the Station from his home to the farm of the owner and return; 
his necessary expenses while making the test, and two and one-helf dollars per 
day for the services of the tester from the time he leaves his home until he is 
again at home. The$2.50 per day is intended to cover per diem, and expenses 
of equipment such as Babcock tester, test bottles, pipettes, dividers, record 
books, milk sampler, jars for samples, scales, acid, acid measure, etc. 
Where all the equipment is furnished by the owner of the herd the charges will 
be but two dollars per day, Where a balance is left of the twenty dollars 
deposited, after all expenses and per diem have been taken out, it will be 
returned to the depositor. A second test will in no case be granted where a bal
ance due the Station remains unpaid 

Third. The cows shall be wholly under the control of the owner so far as 
kind and amount of feed, time of milking and general treatment are concerned 
except that no drugs or condiments* shall be fed, nor anything but water given 
to drink. The representative of the Station shall have access to the cows at all 
times, in company with the owner or his representative. 

Fourth. The representative of the Station shall, if so instructed, weigh or 
see weighed all the :food given each cow, and all food taken away uneaten, and 
all rations shall be compounded in his presence. Samples of food used may be 
taken for analysis if desired. . 

Fifth. The representative of the Station shall see the cow or cows milked 
dry at the last milking previous to the begiuning of the test. He shall not only 
be present at each milking thereafter, but must be in plain view of each animal 
in the test while she is being milked, until the test is completed and the milk 
turned over to him. He shall weigh the milk of each cow separately and take 
two samples from each milking; one as a part of a composite sample to be sent 
to the Station at the conclusion of the test, and the other he shall use for deter_
mining the percentage of fat of each separate milking, by the Bsbcock test, alid 
keep a faithful record of amount of milk given at each milking, together the 
percentage of butter fat contained therein. At the conclusion of the test he shall 

*All patent foods, such as "Pratt's", ''Baum's", an others are regarded as condiments. 
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carefully pack and ship to the Station at Wooster the com posit samples collected 
from each animal under test; each sample package bearing the name of the cow 
from which it was taken, or a number corresponding to a like number in his 
record book used in that particular test. 

Sixt!z. The owner shall furnish the name and herd-book number of each 
cow in the test, her age, the time at which she dropped her last calf, the date of 
service and whether imported or home-bred. 

Se7Jentk. The records of all tests shall be the joint property of the owner of 
the animal or animals and the Ohio Agricultural Experiment Station for the 
purposes of publication. 

Eight/1. As soon as possible after the completion of the test the Station will 
give to the owner or owners, over the signature of its proper officer, a statement 
of the amount of milk and fat produced during the test. 

Ninth. In all cases where tests are conducted by the Station, of cows that 
have been entered in competition for prizes offered by any breeders' association, 
no publication of the milk and fat produced or the amount of food consumed, 
shall be made by the Station until after the prizes have been awarded, unless 
the owner and the breeders' association interested give their consent. 

Tetdh. Where it is desired to enter one or more cows in the State dairy test 
as conducted by the State Board of Agriculture and the Ohio Agricultural 
Experiment Station, those making tests for two or more days can have samples 
taken by the tester in charge by giving notice to such tester the day preceding 
the one on which they wish such test made. It will be the duty of the owner of 
cows tested for the State dairy test to pack and ship to the Ohio Agricul
tural Experiment Station at his or her expense and risk, such samples as are 
taken for the purpose by the tester, as per circular, "Ohio Test of Milk Co1vs." 
copies of which may be had by addressing the Station. The samples must be 
prepard for shipment in the immediate presence of the tester and by him sealed 
before shipping. When such tests are made while other tests are in progress no 
rebate can be granted on per diem. 

Eleventh. The Station will arrange dates as far as possible to suit the own
ers, but it cannot agree to have more than one test at a time in the hands of any 
one of those authorized to make tests. Parties desiring tests made should notify 
the Station, if possible, several days in advance, that ample time may be given 
for proper arrangements. 

Twelfth. The Station is responsible for the work of its deputies or agents, 
therefore no such deputy or agent will be allowed to test a cow in which he is 
financially interested, or to test a cow the owner of which employs him in other 
service, or to test a cow the owner of which is a member of a firm or company 
that employs him in other service. Furthermore, the Station reserves the right 
to reject the test of any cow made by a deputy or agent, or to order a retest of 
the cow to be made by the Station's senior tester as associate to the tester mak
ing first test, and in company with him. In such cases one of the testers may be 
required to remain with cows under test night and day during such test. All 
expenses of retest to be borne by owner of cows tested. 

The Station reserves the right to cancel, at any time, the appointment of any 
deputy or agent. 

OHIO AGRICULTURAL ExPERIMENT STATION, 
Chas. E. Thorne, Director. J. Fremont Hickman, Agriculturist. 

NoTE-Breeder•' as•ociation• are becoming very cautions on the subject of dairy tests, and retests 
are'betng called for to a marked extent. 

CIRCULAR ~o. 30. [Reprint.] 

WOOSTER, OHIO, APRIL, 1901. 

Instructions to Testers. 

In making a dairy test you are in charge of a work which is of more than 
ordinary interest to the man who owns the cows. You have in your hands not 
only your own reputation, but, in part, that of the Experiment Station. Our 
requirements are very simple but exacting. Observe three things in this work, 
namely: courtesy, honesty and accuracy, and you will succeed with satisfaction 
to all concerned. 

Hang up your scales at some convenient point, regulating the height by 
using a hitching strap; have the face of the scale as near the height of yoU!' eyes 
as possible that you may not have to read the figures at an angle. Use one 
bucket for weighing milk, and before be~innin~ balance the scales with this 
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bucket, setting the index hand at zero while the bucket is on. Before the milking 
is begun see that each bucket used is absolutely clean. Kindly insist, and, if 
necessary, demand that no one shall milk a cow under test except where you can 
have your eyes upon man, cow and bucket at all times. The most simple method 
of keeping buckets, cows and samples separate is to give each animal, bucket 
and jar any number, such as 1, 2, 3, etc. Designate in your book, each cow by 
a number-a bucket for each cow with the same number, and twofruitor sample 
jars of the same number; one of these is used each time for your sample and the 
other for a like sample for the Station's composite t_est. Before taking sample the 
milk should be strainnd into the bucket in which it is weighed. After weighing 
it should be poured slowly from one bucket to another, back and fourth, three or 
four times to insure a complete mixture free from bubbles of air. The bucket in 
which the weighing is done, and into which the milk is turned last before sam
pling, should have perpendicular sides. After drawing equal samples for each 
of the two sample jars, they should be cooled before screwing the lids down. To 
the composite sample enough bichromate of potassium should be added from 
time to time to keep the samples slightly colored. 

Each cow in the test will be simply a repitition of the first and each milking 
a repitition of the one preceding. lt may grow a little monotonous and you may 
be inclined to trust the milking- to the man at the cow, and while this may be all 
right in many cases it is not the part of a good tester to become lax. Be ever 
on the alert, for while you are giving one man the advantage of your confidence 
you are giving him room to say that you will do the same thing when you test 
for another man who, he believes, will take advantage of any slight carelessness 
on the part of the tester. It is these aparently little things that tend to bring 
such tests into disrepute. When the test is completed the composite samples 
should be most carefully packed in sawdust or other good material and sent at 
once by express to the OHIO AGRICULTURAL EXPERIMENT STATION, WOOSTER, 
OHIO. You can pay express and include it as an item of your bill or send 
''collect. '' 

Unless specially instructed you will not need to weigh the feed for the entire 
time you are making the test but we would like to have the several feeds used, 
with the proportion of each, ar.d the number of pounds of the mixture given and 
consumed by each cow in the test for at least one day of twenty-four hours. This 
weighing of feed should include not only the grain feed but also the roughage, 
such as corn-fodder, hay, etc. 

As supervisor in charge of test you should try every cow after the milkers 
have finished the last milking previous to beginning the test. If the milk is not 
all out of the udder see that it is before you leave each cow. When all are 
milked out clean take the exact time and see that the last milking from which 
you take samples is concluded as near that time as possible. You need not con
cern yourself about time o£ milking except the one previous to beginning and 
the closing one. Make it your business to be promptly on hand when milkers 
are ready and aid all you can in making the work agreeable, but scrupulously 
avoid talking while the cows are being milked. 

You will refuse to go anywhere except on instructions from this Station. 
You can look to the Station for your pay only when you go on the advice of its 
officer&, After you have returned home from making a test send to the Experi· 
ment Station a report of each cow in the test, giving all the points required, on 
sheets sent you, with data all worked out ready for signature and approval of 
the proper officers here. With this send au itemized bill of your expenses and 
giving time necessarily away from home. As indicated in the accompanying 
circular it will be proper to charge from time yon leave until you get back. For 
this work satisfactorily done the Station can afford to pay you at the rate of 
$1.75 per day, payable as soon as the complete record of the work done is in our 
hands. 

The Station has not undertaken this work with the expectation of making 
any money out of it. It is calculated that the difference between what the 
Station charges and what it pays the tester will barely pay expenses. The sole 
object is that the dairymen of the State may have a work done which must be 
vastly to their advantage. 

Where owners desire to enter State Dairy Test you must have notice before 
the milking is done on the day preceding such tests. It will be your duty to 
see that cow or cows are milked out absolutely clean and note time of concluding 
that milking. See that the milking on the following evening is concluded at 
exactly the same time. Take au extra sample at each milking of each cow 
entered, which shall form a part of a composite sample of the two or three milk
ings of the day on which State dairy test is made. Give notice to the Station 
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when such tests are to be made, naming nearest express office of those having 
tests made, and you will be furnished box that can be locked. Keep such sam
ple or samples as are taken for this test under lock and key. When ready to 
ship lock the box and retain the key as the Station will have a duplicate with 
which to unlock it when it arrives. Do not neglect to add some bichromate of 
potassium to these samples that they may be well preserved when they reach the 
Station, where they will be analyzed both for butter fat and for solids not fats. 

OHIO AGRICULTURAL EXPERIMENT ST ~TION, 
Chas. E. Thorne, Director. J. Fremont Hickman, Ag1iculturzst. 

CIRCULAR No. 31 [Reprint.] 
WOOSTER, OHIO, AUGUST 13, 1901. 

Seed Wheat. 

Following the custom of previous 'years, the Ohio Agricultural Experiment 
Station offer" for sale to the farmers of the State limited quantities of the sixty
seven differently named sorts of wheat grown in its comparative test. 

The conditions for a large average yield have not been favorable. Late 
seeding has become a necessity to avoid as much as poss1ble the fall attack of 
the Hessian :fly. The winter gave but little snow protection, and the spring 
brood of the Hessian :fly did considerable damage. All this was followed by 
very wet, warm weather during the blossoming and ripening season, which 
resulted in some rust and some shrunken wheat. The crop harvested will 
average over sixteen bushels, most of which will be of fair quality. 

While the supply holds out the Station offers Valley, Fultz, Mealy, Improved 
Poole and Velvet Chaff ia lots of ten bushels or under. Of the other sorts we 
shall not have to exceed one and one-half bushels each to spare. Most of these 
sorts are almost absolutely pure, as the seed was hand-picked two years ago. 
Others may contain from two to three percent of other varieties of wheat. 

The table given on the next page indicates the rate of yield of each sort as 
harvested, the date of ripening, color of grain, and whether bearded or smooth. 

All of these will be recleaned and graded; and, excepting the Mealy, are 
offered at one dollar per bushel for each order calling for two bushels or more; 
single bushels one dollar and twenty cents; half bushels, sixty cents. 

An exception is made in the price of the Mealy wheat, for the reason that it 
is the Station's policy not to undersell the farmers. A number who have gotten 
seed of this variety from the Station within the past two years are offering seed 
at $1.30 per bushel, in two bushel lots, including sack; single bushels, $1.40. 
The Station therefore offers Mealy at the above prices for all orders under ten 
bushels. For each order for ten bushels the price will be $1.25 per bushel, in
cluding sacks. 

For all varieties of wheat except, Mealy, new Stark A sacks will be fur
nished at eighteen cents each, and all wheat will be delivered to the railroad 
or express companies in Wooster. 

Orders will not be filled unless accompanied by the cash or its equivalent
a money order or draft on New York. Registered letters must have au addi
tional ten cents to pay for return of the letter in case the wheat ordered has been 
sold, unless a second choice is named and can be furnished. 

Persons ordering wheat are especially requested to write plainly their
names with postoffi.ce addresses, and if their freight station is not the same as 
their postoffi.ce to be careful to call attention to the fact, giving full and specific 
directions regarding shipping point. Do not ask to have more than two bushels 
put into one sack. 

In this year's test we have followed the uniform custom of growing a stand
ard sort of Wheat (Penquite's Velvet Chaff), on every third plot in the series. 
The several sorts under test are compared with the mean yield of the plots of 
Velvet Chaff between which they are grown. The difference between the mean 
and the yield of the sort under consideration indicates whether it has produced 
more or less than the standard sort. It is by this method of calculation that the 
second and third columns in the table are obtained. 

Using this basis the Gypsy has yielded more than seven bushels more than 
the Velvet Chaff, the Egyptian more than six bushels more, and the Nigger and 
Perfection each more than five bushels more per acre. 

The following eight varieties have yielded this year from four to nearly five 
bushels more per acre than the Velvet Chaff: Democrat, Yellow Gypsy, Harvest 
Queen, Poole, Early Ripe, Harvest King, Valley and Mortgage Lifter. 
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WHEAT-COMPARATIVE YIELn'OF VARIETIES IN 1901. 

Yield 
per acre 

in 
bushels 

Increase bn;.;.e:as:!:.. 
D~ Average 

_ . for 
Bushels n~~~~~s, 

D~r Color 
ripen- G~ 

mg 

Bearded 
Weight per 

measured bushel 
or 1-------

Smooth Before After 
screening screening 

-------1-------1----1----------
American Bronze ..•... 
Bearded Monarch .... 
Bearded Winter Fife .. 
BudaPesth., ...••.•... 
Currell 's Prolific. ..•... 
Dawson's Golden Chaff 
Diamond Grit ........ . 
Deitz ••.•...•••••••.•. 
Democrat ...•.••••. 
Early Arcadian ...... . 
Early Genesee Giant .. 
Early Red Clawson ••. 
Early Ripe ........... . 
Early White Leader •.. 
l!:gyptian .. .. ...•.•... 
Economy ............. . 
Forty-Fold ........... . 
Fulcaster ............. . 
Fultz ................ . 
Fultzo..Med1terranean. 
Giant Square Head •.. 
Gold Coin ............. . 
~sy ............... .. 
Harvest King. .. .. . .. 
Harvest Queen ....... . 
Hickman ............. . 
Hindostan ........... .. 
Improved Fulcaster .. . 
Improved Poole ....... . 
Intemational No.6 .. . 
Jones' Longberry No.1 
Jones• !Square Head ..• 
Jones' Winter Fife. .. . 
Lebanon .............. . 
Lehigh ............. . 
LongAmber ........ . 
M;trtius' Amber ..... . 
Mealy ................ . 
Mediterranean .••..... 
Missouri Blue Stem •.• 
Mortgage Lifter •..••.. 
New Columbia ........ 
New Longberry •.••.•. 
New Monarch ....... . 
New Soules .......... .. 
Nigger ............. .. 
Nixon ................ . 
Oatka Chief ......... . 
Perfection ............ . 
Poole ................. . 
Pride of Genesee •••.... 
Red Cross ........... .. 
Red Russian ......... . 
Red Wonder .......... . 
Royal Australian ... . 
Rura1NewYorkerNo.6 
Rudy ............... .. 
Rochester Red ....... . 
Sibley's New Golden .. . 
Silver Chaff ......... .. 
Smith's Rust Proof ... . 
Stauley .............. .. 
Turkish Red ......... . 
Valley .............. . 
Velvet Chaff ........ . 
White Golden Cross ••• 
Yellow Gypsy ........ . 

+0.17 
+2-00 
+0-17 
+3.76 
+2-29 
+1.50 
+0-25 
+2-67 
-H21 
-3.42 
-2.33 
--10.51 
--1-4-50 
-0.157 
+6-38 -o.24 
-2-83 
+1.88 
-0.08 
-3-62 
-0.91 
-1-50 
+7-08 
--1-4-67 
+4-47 
+3.83 
+3-12 
+0-67 
+1-75 
+o.92 
-1.66 
-1.08 
-].00 
-0-49 
+2-58 
+0-25 

+i:58 
+3.50 
+0.25 
--1-4-!!4 
-4-04 
+0-38 
+3-34 
+1-25 
+5.33 
+0-91 !2.67 

5.66 
4.50 

+1-13 
-1.49 
+3.92 
+1-16 
+1-b7 
-2.41 
+0-33 
-1-41 
+1-62 
+1-25 
+200 
+1-34 
-5.37 
+4-79 
+a:os 
--1-4-33 

+0-38 
+0.18 

+O:o7 
+0-93 

.::o.ss 
+402 
-097 
+2-43 

.::o:oo 
+0-13 

:.:.0:02 
-037 

::o.92 
-1-2.07 

=t-2:95 

+a:77 
..:i:27 
.:!.o:o9 
.::o:4i 
-0.33 

:.:.0:67 

JU1y13 Red 
" 10 Red 
" 9 White 
" 10 Red 
" 11 Red 
" 10 White 
•: 10 Red 
" 10 Red 
" 11 White 
" 11 White 
" 10 Red 
" 10 Red 
" 10 Red 
:: ~ ~~te 
" 9 Red 
" 9 White 
" 11 Red 
" 9 Red 
" 10 Red 
" 11 White 
" 9 White 
" 10 Red 
" 9 Red 
" 1C White 
" 10 Red 
" 10 Red 
" 10 Red 
" 9 Red 
" 9 Wb.ite 
" ll White 
" ll White 
" ll Red 
" 10 Red 
" 10 Red 
" 12 Red 
:: 11 White 
" 1~ Red 

" ll ~=~ 
" 9 Red 
" 9 Red 
" 12 Red 
" 9 Red 
" 10 White 
" 9 Red 
" 10 Red 
" 8 Red 
" 9 White 
" 9 Red 
" 12 Red 
" 10 Red 
" 9 Red 
" 10 Red 
" 12 White 
" 10 Red 
" 9 Red 
" 10 Red 
" 10 Red 
" 11 White 
" 12 White 
" ll White 
" 12 Red 
" 10 Red 
'' 7 Red 
" 9 White 
" 10 Red 

Smooth 
Bearded 
Bearded 
Bearded 
Smooth 
Smooth 

Bearded 
Bearded 
Bearded 
Smooth 

Bearded 
Smooth 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 

Bearded 
Smooth 
Smooth 
Smooth 

Beatded 
Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Bearded 
Smooth 
Smooth 
Smooth 

Bearded 
Bearded 
Bearded 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Smooth 

Bearded 
Smooth 
Smooth 

Bearded 
Bearded 
Bearded 
Bearded 
Bearded 
Bearded 

53-5 
56-5 
55-2 
58-0 
57-0 
53.7 
55.0 
58-2 
56-5 
52-7 
52-5 
54-7 
55-0 
54.0 
59.0 
58-0 
51-0 
56.7 
56-7 
55-2 
45.2 
52-2 
57.2 
56-0 
58-2 
58.0 
58-7 
55.0 
56-5 
49-0 
54-5 
liJ-2 
480 
57-7 
58-5 
53-2 
55.0 
525 
53-0 
56-7 
59-0 
54-5 
55-2 
57.0 
47.5 
58.5 
55-7 
52.2 
57.5 
57.2 
52.7 
53.7 
52.0 
56.2 
53.7 
50.0 
58.0 
55.0 
57.0 
517 
55.0 
55.7 
50.0 
57.7 
57-2 
52.5 
57.0 

57.5 
59.2 
58-0 
58-2 
57-5 
56.7 
58.7 
60.2 
59-5 
55.0 
56.7 
57.5 
58.7 
56-2 
60-0 
60-0 
57-5 
58-2 
59-2 
58-5 
56-5 
58-0 
59-0 
59-7 
59-0 
60-G 
60-5 
58-5 
59.2 
56-2 
55-5 
57-0 
56-5 
59-7 
60-2 
56-5 
56-5 
56-2 
60-2 
58-0 
60-2 
ll5-7 
57-7 
57-5 
57-5 
59-7 
59-5 
56-0 
59-7 
59-5 
58-5 
57 2 
59-2 
59-5 
57-0 
540 
59-2 
57-2 
159-5 
57-5 
58-2 
57.2 
57-7 
59-5 
58-7 
57.2 
59-0 

The following six varieties have yielded from about three to nearly four 
bushels more per acre than the Velvet Chaff: Hindostan, New Monarch, Medi· 
terranean, Ruda Pesth, Hickman and Red Russian. 

The following six varieties have yielded from two to two and two-thirds 
bushels more per acre than the Velvet Chaff: Bearded Monarch, Smith's Rust 
Proof, Currell's Prolific, Lehigh, Deitz and Oatka Chief. 
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The following eleven varieties have yielded from about one to nearly two 
bushels per acre more than the variety used as a standard: Pride of Genesee, 
Red Wonder, New Soules, Silver Chaff, Stanley, Dawson's Golden Chaff, 
Mealy, Sibley's New Golden, Royal Australian, Improved Poole and Fulcaster. 

Twelve others have yielded small margins more than the Velvet Chaff but 
the differences in yield are, as a rule, quite small. 

The following four varieties have given yields from about three and one-half 
to nearly four and one-half bushels less per acre than the Velvet Chaff: Early 
Arcadian, Fultzo Mediterranean, New Columbia and Turkish Red, while the 
Early Genesee Giant, Rural New Yorker No. 6 and Forty-Fold have yielded 
from two and one-third to almost three bushels less than the Velvet Chaff. 

The following six varieties have yielded from one to one and two-thirds bush
els less per acre than the Velvet Chaff: Jones' Winter Fife, Jones' Square Head, 
Rochester Red, Red Cross, Gold Coin and Jones' Longberry No. 1. 

Six other varieties have yielded from an equal amount to about one bushel 
less per acre than the variety used as a standard. 

Using this same basis of calculation to determine the average yield for a 
series of years we find the results as given in the third colum. Among the sev
eral varieties grown nine years but two, the Mealy and Early Ripe, average 
more than four bushels more per acre than the Velvet Chaff. Red Russian and 
Poole stand third and fourth, with practically the same average excess, namely: 
three and three-fourths bushels more per acre than the standard variety. The 
Gypsy, in the nine year average in this comparison, falls but little below Red 
Russian and Poole. 

Other varieties averaging two bushels and more per acre than Velvet Chaff 
are Nigger and Egyptian, the former averaging almost three bushels and the 
latter about two and one-half bushels more; while the following average practi
cally two bushels more: Currell's Prolific, Mediterranean, New Monarch and 
V~lley. 

Those averaging more than a bushel less than the Velvet Chaff in the nine
years' comparison are Jones' Square Head, with an average of 2.58 bushels; 
Jo'oes' Winter Fife, 1.91 bushels, and Royal Australian with 1.27 bushels less 
respectively. Early White Leader, New Longberry and Martin's Amber aver
age from three-fourths to nearly a bushel less per acre than Velvet Chaff. 

, From the above deductions it is evident that the Mealy, Early Ripe, Poole 
and Red Russian are among the most promising varieties of wheat for clay and 
upland soils. Improved Poole continues to compare in yield favorably with the 
better sorts. The nine-year comparison of the Gypsy with the standard sort 
justifies its recommendation as a good bearded variety. For low lands, such as 
first and second bottom and strong ground generally other than black land, the 
Valley is recommended. For the black lands there is perhaps no variety better 
adapted than the Velvet Chaff. 

The Mealy wheat still holds a leading place among the list grown at this 
Station. It is reported as being considerably shriveled in some fields this sea· 
son. The same is true of many other varieties and with our present meager 
light upon the subject it would be unfair to venture a conclusion. In the above 
comparative test it was worse shriveled than a few sorts and much less than 
others. While in an adjoining field where there were four or five days' differ
ence in the time of ripening, the Mealy seemed to be as plump as any wheat 
grown upon the farm this year. 

J. FREMONT HICKM~N. Agriculturist. 

CIRCULAR No. 32-A [Reprint.] 
WOOSTER, OHIO, SEPTEMBER 18, 1901. 

Announcement as to .Sampling and Analysis of Sugar Beets and 
Reporting Results of Experiments. 

Under the same date herewith, we are sending to all persons who received 
sugar beet seed from th•s Station, a blank form of report upon which to enter. 
the chief facts of the work and the rAsults of the exper1ment made. These blanks 
are to be filled and returned after the beets are harvested. It is desired espec• 
ially to have area in beets and actual yield stated as accurately as possiblet 
since these are important items. 
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WHEN TO SAMPLE BEETS. 
Since we desire for the present year to analyze only mature beets from grow

ers, it is not desired to receive samples earlier than November 1st. Directions 
for sampling and franked tags to carry the samples free by mail, if not exceed
incr four pounds in weight. will be sent about October 20th, to each person who 
re~eived seed from this Station. Until these directions and franked shipping 
tags are received growers will please refrain from sending samples. It may 
further be stated that the Experiment Station has no appropriation to pay ex
press charges on sugar beet samples at any time; samples by express, unless 
poepaid, will therefore be left in the express offices In general, other growers 
than those above stated, will do well to write the ExPERIMENT STATION, 
WoosTER, 0., for advice before shipment of samples. 

ANALYSIS OF SUGAR BEETS FOR 1901. 
As for the past four years the Chemical Department of the Experiment Sta. 

tion will make free analyses of sugar beet samples grown from seed d1stributeJ 
by it to determine the sugar content and purity of the same, if sampled at the 
time and in the manner directed. This gratuitous analysis is, in fact, but the 
completion of the Station's portion of the work of these cooperative sugar beet 
experiments begun by the distribution of seed last spring. Any persons who 
desire the analysis of other samples of sugar beets than those specified, and 
grown in Ohio may, in most cases, make an arrangement by writing to the 
Station before sampling the beets, and by complying with the usual require
ments. Unless accompanied by proper descriptions, the Station will not under
take to analyze sugar beet samples from any source. 

CHAS. E. THO~NE, 
Special Agent U. S. Department of Agriculture. 

CIRCULAR :::.:ro. 32-B. [Reprint.) 
WOOSTER, OHIO, OCTOBER 25, 1901. 

Directions for Sampling Sugar Beets and for Sending 
Samples for 1901. 

The Chemical Department of the Ohio Agricultural Experiment Station is 
now prepared to analyze samples of Sugar Beets in accordance with Circular 
No. 31, of September 18, 1901. The following directions are to guide those who 
send samples: There will be found enclosed herewith, for each sample to be 
sent, one addressed, franked shipping tag, one blank for "description of sam
ples of sugar beets, 'A,'" and an envelope in which to enclose this blank when 
prepared; also one model of description of samples, ''8, '' to indicate how these 
descriptions are to be filled out. Each franked tag will carry a package of 
beets not exceeding four pounds in weight by mail free of postage, and this limit 
of weight must be observed to insure acceptance by the postmasters. 

In sampling, beets from each variety of seed received should be gathered and 
prepared. These sample beets may be best obtained from the several rows of 
each variety by pulling out a single beet at intervals of so many ateps, always 
taking the beet opposite the position of the foot; when from six to ten beets have 
been obtained from the entire plot of that variety, two 01 three beefs (never a sin
gle beet, but when very small several beets) to make not more than four pounds, 
are to be selected from them for analysis. All sample beets to be of typical 
form, long and conical and not of those grown out above ground, and to be sent 
immediately after lifting. 7 he leaves are s£mply 1emoved withotd topping tlte 
beets. 

Each sample is to be accompanied by a description, bearing the name and 
address of the sender together with the other items required by the blanks and 
model: unless these descriptions accompany the samples the Station cannot 
undertake to analyze the samples. 

After wrapping the beets in suitable paper, each sample and description 
should be separately sewed in a bag of muslin or other suitable material, and 
with tag attached is ready to mail. 

It is desired that samples be sent within two weeks of receipt of notice; no 
assurance can now be given that beets received after November 15th will be 
analyzed. 

Prompt reports giving results of experiments are solicited, and may be 
completed ·when the beets are harvested; additional blanks for them will be 
sent upon application. 

CHAS. E. THORNE, 
Special Agent U. S. Department of Agriculture. 
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CIRCULAR No. 33. [Reprint.] 
WOOSTER, OHIO, AUG. 19, 1902. 

Seed Wheat. 

Sixty-seven different named sorts of wheat were included in the usual 
comparative tests of varieties conducted at the Ohio Agricultural Experiment 
Station during the past year. These wheats were drilled in on October 2nd, 3d 
and 4th; when threshed they gave an average yield of twenty-three and four
fifths bushels per acre. Considering the comparative late date of seeding, to
gether with the weather conditions which followed, the yields are quite satis
factory. 

The harvest season for the several sorts average from five to seven days 
later than usual. As a rule the quality of the wheat is above the average. 

The showery weather following the harvest season, coupled with the necessity 
of threshing from the shock, made it impossible to secure all of these wheats 
without having small portions of some of them damaged from growin~ and all 
of the grain somewhat bleached. 

With the exception of the Vel vet Chaff ( Penquite' s) all those offered in quan
ties above two bushels were housed before the showery weather came on and are 
therefore in good condition. possibly not more than two percent of any cf the 
sorts sprouted. while a large share of them are absolutely free from any damage. 

All sorts are absolutely free from smut, rye, cheat or cockle; most of them 
are quite pure, many of them having been hand picked within the past two or 
three years, 

While the supply holds out the Station offers Valley, Fultz, Mealy, Improved 
Poole and Velvet Chaff in lots of ten bushels or under. Of the other sorts we 
shall have not to exceed two bushels each to spare. All of these will be re
cleaned and graded and are offered to the farmers of the State at one dollar per 
bushel for each order calliug for two bushels or more; single bushels, one dollar 
and twenty cents; half bushels, seventy-five cents. Nothing less than half 
bushels offered. New "Stark A" sacks will be furnished at twenty cents each, 
and the wheat delivered i:ii good condition to the railroad or express companies 
in Wooster. 

Orders will not be filled unless accompanied by cash, or its equivalent- a 
money order or a draft on New York. Registered letters and individual checks 
must have an additional ten cents to pay for the return of the letter in case the 
wheat asked for has been sold, or to pay the collection charges on individual 
checks. In every case the money will be returned if the wheat ordered has been 
sold, unless a second choice is made and can be furnished, 

Persons ordering wheat are specially requested to write plainly their names 
and post office address, and if their freight station does no1. bear the same name 
as their post office, to be careful to call attention to the fact, giving full and 
specific directions regarding shipping point. No not ask to have more than two 
bushels put into one sack. 

The table given on the opposite page indicates the rate of yield of each sort, 
as harvested, date of ripening, color of grain, and whether bearded or smooth. 

A standard variety of wheat (Penquite's Velvet Chaff) is grown on every 
third plot of the series and the varieties under test are compared with the plots 
of Velvet Chaff between which they lie, this method being employed to eliminate, 
as far as possible, the inequalities which are 'found in the most uniform soils. 

Readers are cautioned against making direct comparisons of yields of the 
several sorts as they appear in the first column of the table. 

The second column, showing increase or decrease as indicated by the plus 
and minus signs, is the one which gives the data from which the more reliable 
comparisons can be made. 

Column 3, showing the increase or decrease in yield over the standard 
variety for a series of ten years, gives still better figures from which to draw 
conclusions. 

Using the direct basis of comparison, as shown by the figures in column 2, 
we find that in 1902 the Stanley yielded more than six bushels more per acre 
than the Velvet Chaff; the Royal Australian almost five bushels more; the Oatka 
Chief, Mediterranean, Gypsy and Deitz almost four bushels and one-half more, 
and 8ibleys's New Golden, Early Arcadian and Improved Poole, practically 
four bushels more per acre. 

The following five varieties yielded from three bushels and three-fifths to 
three bushels and four-fifths more per acre than the Velvet Chaff: Improved Ful
castar, Mealy, Red Russian, Mortgage Lifter and Fulcaster. 
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WHEAT-COMPARATIVE YIELD OF VARIETIES IN 1902. 
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in 
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Average 
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ten years. 
Bushels 

Date 
of 
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of 
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or 
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63 

------------~1----1----1----1----
American Bronze ............... . 
Bearded Monarch .............. . 
Bearded Winter Fife .......... .. 
BudaPesth ..................... . 
Currell 's Prolific. .............. .. 
Dawson's Golden Chaff ........ .. 
Diamond Grit ................. .. 
Deitz .... , ..................... . 
Democrat... ...... .. ..... .. 
Early Arcadian ............... .. 
Early Genesee Giant .......... .. 
Early Red Clawson ........... .. 
Early Ripe .................... .. 
Early White Leader .......... .. 

~~:a~a:::.::::::: :::::::: :::::· 
Forty-Fold .................... .. 
Fulcaster.... .. .. .. .. .. . .. .. , .. . 
Fultz ............ , ............ .. 
Fultzo-Mediterranean ......... . 
Giant Square Head ........... .. 
Gold Coin ...................... . 
Gypsy ......................... .. 
Harvest King..... .. ......... .. 
Harvest Queen ................ .. 
Hickman ....................... . 
Hindostan ..................... .. 
Improved Fulcaster ........... .. 
Improved Poole ................ .. 
International No.6 . .. .. .. . .. .. 
Jones' Longberry No.1 ........ .. 
Jones' S9.uare Head ........... .. 
Jones' Wmter Fife. ............ . 
Lebanon ....................... . 
Lehigh ........................ .. 
Long Amber .................. .. 
Martins' Amber .............. .. 
Mealy ......................... . 
Mediterranean ................. . 
Missouri Blue Stem ............ . 
Mortgage Lifter ......... , ...... . 
New Columbia ................ .. 
New Longberry ............... .. 
New Monarch ................ .. 
New Soules ..................... . 
Nigger ....................... .. 
Nixon ......................... .. 
Oatka Chief ................... . 
Perfection ...................... . 
Poole ........................... . 
Pride of Genesee ............... .. 
Red Cross ..................... .. 
Red Russian ................... . 
Red Wonder ................... .. 
Royal Australian ............. . 
Rura1NewYorkerNo.6 ........ .. 
Rudy .......................... .. 
Rochester Red ................ .. 
Sibley's New Golden ........... .. 
Silver Chaff ................... .. 
Smith's Rust Proof ............ .. 
Stanley ......................... . 
Turkish Red .................. .. 
Valley ......................... .. 
Velvet Chaff ................. .. 
White Golden Cross ............ . 
Yellow Gypsy ................. .. 

22-25 
23-83 
21-91 
27-91 
26.58 
19.83 
19.08 
31-33 
25.25 
13.91 
18.00 
18.16 
24-16 
17.16 
28,66 
26.66 
23.33 
28.25 
22.33 
24.33 
23.75 
23.50 
28.58 
27.41 
24.33 
25.00 
27.33 
28-75 
30.58 
21.41 
25.50 
19.00 
21.08 
29.75 
27-08 
17-66 
18.33 
25-66 
29.50 
24.66 
29.66 
19.33 
25.50 
22.66 
20.75 
24.66 
19.41 
23.83 
17.41 
26.33 
17 58 
17.58 
24.83 
20-50 
22.75 
21.33 
26.00 
23.00 
29.16 
20.33 
22.25 
31.25 
24.33 
28.75 
22.87 
23.75 
26.83 

+2.17 
+2-29 
+2.83 
+2.75 
+2-13 
+0.75 
+1.05 
+4.42 
+2.84 
-4.12 
-0.03 
-2.04 
-0.79 
-0-46 
-2.00 
+0-67 
-2.62 
+3.80 
+1.17 
+1.66 
-1.24 
-2.45 
f4.46 
+0-42 
-1.66 
-1.49 
-12.38 
+3.59 
+4-09 
-2.38 
+2.88 
-1.74 
+0-34 
+2-84 
+2.09 
+0-54 
+0.13 
+3.62 
-4.51 
+2.04 
+3.67 
-3.08 
+0.88 
+0.17 
-1.29 
+0.29 
-0.16 
+4.58 
+0.29 
-0.66 
-0.04 
-2.82 
+3.67 
+1.25 
-J-4..'12 
-1.50 
-0.82 
+1.46 
+4.21 
-t-2-13 
+2.17 
+6-26 
+0.29 
+2.09 

:.:.o:o4 
+2-71 

+o.57 
+0.39 

+o:5i 
+1-12 

.::o:97 
+3.53 
-0.92 
+1.99 

+n:33 
+2-33 

:.:.o:oi 
-0.37 

:.:.2:50 
-1.69 
+0-61 
+0-46 

.:.:o:12 
+4-12 
+2-31 
-0-60 

::o:74 
-+ 1.88 

+2:69 

+a:n 
.::o:67 
.:.:.o:i4 
+o:os -o.os 

July 10 
" 9 
" 10 
" 11 
" 9 
" 10 
•: 11 
" 8 
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" 12 
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" 9 
" 11 
" 9 
" 8 
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" 9 
" 10 
" 12 
" 12 
" 9 
" 11 
" 1C 
" 8 
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" 9 
" 9 
" 11 
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" 11 
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" 10 
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" 12 
" 10 
" 8 
" 10 
" 10 
" 10 
" 9 
" 10 
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Smooth 
Bearded 
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Smooth 
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Smooth 
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Smooth 
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Smooth 
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Smooth 
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Smooth 
Bearded 
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The following nine varieties yielded from about two bushels and two-fifths 
to nearly three bushels more per acre than the standard variety: Missouri Blue 
Stem, Lehigh, Valley, Silver Chaff, Currell's Prolific, Smith's Rust Proof, 
American Bronze, Bearded Monarch and Hindostan. 

The following five varieties yielded from one to one and two-thirds bushels 
more per acre than the Velvet Chaff: Diamond Grit, Fultz, Red Wonder, Roch
ester Red and Fultzo-Mediterranean; while the following twelve yielded from a 
small fraction to almost a bushel more than the standard variety: Martin's Am
ber, Nixon, New Monarch, Perfection, Turkish Red, Nigger, Jones' Winter 
Fife, Harvest King, Long Amber, Economy, Dawson's Golden Chaff and New 
Longberry. 

The Early Arcadian yielded this year more than four bushels less than 1he 
Velvet Chaff, and the New Columbia a little more than three bushels less per 
acre. 

The following six varieties yielded from two bushels to nearly two bushels 
and two-thirds less per acre than the Velvet Chaff: Egyptian, Early Red Claw
son, International No, 6, Gold Coin, Forty Fold and Red Cross. 

The following six varieties yielded from one and one-fourth to one and three
fourths bushels less per acre than the Velvet Chaff: Giant Square Head, New 
Soules, Hickman, Rural New Yorker No.6, Harvest Queen and Jones' Square 
Head. 

Seven other varieties gave yields of less than a bushel less than the standard 
variety, namely: White Golden Cross, Pride of Genesee, Early Genesee Giant, 
Early White Leader, Rudy, Poole and Early Ripe. 

Using the some method of. calculation to determine the average yield for a 
series of years we find the results as given in the third column. Among the sev
eral varieties grown for ten years consecutively .not one except the Mealy has aver
aged more than four bushels more per acre than the Velvet Chaff. Red Russian 
and Gypsy stand second and third, with practically the same excess, namely; 
three bushels and three-fourths more than the Vel vet Chaff, while Early Ripe 
and Poole occupy fourth and fifth places. 

Other varieties averaging two bu:,hels and more per acre than the Velvet 
Chaff are Currell's Prolific, Mediterranean, Fultz and Nigger, while the New 
Monarch, Egyptian and Valley almost reach the two bushel mark. 

Those averaging more than a bushel less per acre than the Velvet Chaff in 
the ten year series are Jones' Square Head, with an average of 2.50 bushels, 
and Jones' Winter Fife 1.69 bushels less respectively. Early White Leader, 
New Longberry, Martin's Amber and Royal Australian, average from two
thirds to almost a bushel less per acre than the standard variety. 

From the foregoing it is reasonable to infer that the Mealy. Red Russian, 
Gypsy, Early Ripe and Poole are among the leading varieties for clay and llp
land soils. Of the above all are smooth wheats except the Gypsy. For strong 
ground, including low lands exclusive of black soils, the Valley wheat is recom
mended as one of the best. It is a bearded wheat which we believe will stand 
forcing as much as any other variety in the list. 

The ten year averages show that Mealy wheat still holds a prominent place 
in the list, Last year several reports were received from di:fl'erent sections of the 
state saying that the Mealy was considerably shriveled. This year I havethus 
far received one such complaint, while quite a number report better yields from 
this than from other varieties, and in quality regard it as good as any. 

SYNONYMS. 

Forty-Fold and Gold Coin are appt>rently one and the same variety bearing 
the two names. Valley, Reliable and Egyptian are three names for a single 
variety. Poole, Red Russian, Improved Poole and Harvest King are apparently 
one wheat bearing the four names. 

J. FREMONT HICKMAN, Agriculturist. 

CIRCULAR ~o. 34. [Reprint.] 
WOOSTER, OHIO, AUGUST 4, 1903. 

Seed Wheat. 
Following the precedent of former years, the Ohio Agricultural Experiment 

Station issues its report of the yields of wheat in its comparative test of varieties 
and offers for sale a number of varieties in limited quantities to the farmers of 
the state. 

So long as the supply lasts we will fill orders for the Fultz, Mealy, Valley 
and Velvet Chaff in lots often bushels or under. Of the other varieties grown 
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only in our plot work, we shall have not to exceed two bushels to spare, and of 
these we think best to list for sale only the following: American Bronze, Cor
rell's Prolific, Diamond Grit, Early Arcadian, Extra Early Windsor, Early 
Genesee Giant, Giant Square Head, Gypsy, Invincible, Jones Longberry No. 1, 
Square Head, Nixon No.8, Red Cross, Rochester Red, Sibley's New Golden, 
Smith's Rust Proof, Stanley and Satisfaction. These varieties are not abso
lutely pure by any means, but probably do not contain more than one to three 
per cent of foreign varieties. They are free from rye, cheat or cockle. 

All seed will be recleaned, graded sacked and delivered to the railroad or 
express companies in Wooster. 

All varieties are offered at the uniform price of one dollar per bushel in lots 
of two bushels to ten; single bushels, one dollar and twenty cents; half-bushels, 
seventy-five cents. 

These quotations do not include sacks. New "Stark A" sacks will be 
furnished at twenty cents each. 

Do not ask to have more than two bushels put into a sack. 
Orders will not be filled unless accompanied by cash or its equivalent . 

.Money orders, New York drafts, registered letters or certified checks accepted. 
Registered letters must carry an additional ten cents to pay return charges 

in case the wheat asked for bas been sold. In this event money will be at once 
returned unless a second choice has been made which can be furnished. Our 
supply of wheat being somewhat limited, if one has a second choice it will be 
well to name it. 

It should not be necessary to caution persons ordering wheat to have care in 
giving plain and specific shipping directions and to distinguish between post 
office and freight station when they are not the same. 

One hundred plots were devoted to the variety test of wheat the past season, 
all but twenty of them tenth-acre plots. Upon thirty-four of these plots, every 
third one, the Velvet Chaff variety was seeded. Upon the other sixty-six plots 
were grown as many differently named sorts. 

The preceeding page gives the yield per acre in bushels; the increase or 
decrease, as compared with the Velvet Chaff plots between which each variety 
grew; also the average increase or decrease for eleven consectutive years for 
those varieties which have been grown this long. 

The reader is cautioned not to compare varieties by their yield per acre. It 
is a question whether it is advisable to give the yield per acre in variety test
ing. The variation in yield of the variety used as check, the Velvet Chaff, from 
one end of the test plots to the other was 12.83 bushels in 1902 and 10.50 bushels 
in 1903. This upon land which seems to be quite uniform. 

However, with a check variety planted every th1rd plot and all comparisons 
made with the check upon either side, a fairly accurate result is secured partic
ularly when the average for a number of years is taken. 

It is a noticeable fact that varieties differ very much in their relative yield in 
different years. This season a few of the heavy yielders of recent years have 
taken a back seat aud some old time favorites are well to the front. The twelve 
standing highest are, in order of their rank, (see second column); Extra Early 
Windsor, Economy, Valley, New Columbia, Perfection, Mortgage Lifter, Cur. 
rell's Prolific, Nixon, Red Wonder, Fultz, Deitz and Fultzo Mediterranean. 

The strong lead of the Extra Early Windsor is accounted for in a large 
measure by the partial failure of one of the check plots with which it is com
pared. While it may be an excellent wheat this is its :first year in our test and 
further trial is necessary. 

It will be noted that this year's winners are, with one exception, red grain 
wheats. Eight of the twelve have white chaff and nine are smooth wheats. 

But it is the average of a series of years and of all sorts of seasons that 
gives value to a variety test. In the third column is given the average increase 
or decrease for eleven years. The varieties standing highest for the long time 
test are: Mealy, Gypsy, Poole, Early Ripe, Nigger, Fultz, Currell's Prolific, 
Valley and Mediterranean. All of these are red grain wheats, :five of them 
smooth and four bearded. 

While the Mealy continues to occupy high rank upon upland clay soils (we 
have it yielding more than 43 bushels per acre in field work on the Station farm 
this year, aud of good quality) yet it is not as valuable upon all soils. 

A few reports of shriveling are coming in from the rich loams and we would 
be slow in recommending it for such soils. The Valley and the Poole are much 
more satisfactory varieties for these soils. Indeed, one can hardly go amiss in 
choosing any one of the nine long-time winners 



66 OHIO EXPERIMENT STATION. 

It is the policy of the Station to test new varieties as they are introduced 
and the past season twelve such have been tested. Of the twelve ten are below 
our check variety, the Velvet Chaff. One of these, Grains o' Gold, yielded less 
than half as much as its nearest check plot, This may be due in part to the 
fact that it was seeded three days later than the adjoining plots, but this can 
hardly explain all the shortage, for in our early and late cultural work wheat 
seeded the same date gave nearly SO% larger yield. 

The Station aims to give all varieties an equal chance. The fact that 
Grains o' Gold was seeded three days late is due to the further fact that the 
seedsman introducing this variety declined to sell the Experiment Station any 
seed and it had to be purchased through a third party, thus delaying seeding. 

The new varieties named No. 8, Invincible and Prosperity bear such a 
striking resemblance to each other and to the old variety grown at the Station 
for ten years, or more, under the name of American Bronze, that it may be fairly 
questioned whether they are new in anything save name. 

CULTURAL WORK. 

It may not be out of place to state that, in our early and late seeding tests, 
in which wheat was seeded once a week from Sept. 1st to and including Oct. 
27th, the largest yield was secured from the plot seeded Sept. 22nd, the second 
largest from the seeding of Sept. 15th. 

The results of different amounts of seed per acre, ranging from three to ten 
pecks, with a number of different varieties of wheat, indicate that eight pecks 
of wheat per acre is none too much seed on soil similar to that of the Station 
farm. 

C. G. WILLIAMS, Agriculturist. 

CIRCULAR No. 35. [Reprint,) 

The Ohio Agricultural Experiment Station and its Work. 
The Ohio Agricultural Experiment Station was organized under an act of 

the State legislature introduced by Hon. J, H Brigham, then a member of the 
senate, and passed in April, 1882, and was placed under the management of a 
board of control consisting o£ the Governor of the State, three persons appointed 
by him, and the person whom they should select as Director of the Station. 
Charles Foster was then Governor of Ohio, and he appointed, as members of 
the first board of control of the Station, W. I. Chamberlain, then Secretary of 
the State Board of Agriculture; Nicholas Ohmer, President of the State ·Horti
cultural Society, and Emmett Mix, representing the State Grange, thus placing 
the management in the hands of leading representatives of the three great agri
cultural organizations of the state. This board of control selected Prof. W. R. 
Lazenby, professor of botany and horticulture in the State University, as 
Director of the Station, and by mutual agreement between the Board of Control 
of the Station and the board of trustees of the State University the Station was 
located at the University, and given the use of one or two office rooms and about 
30 acres of land. 

The State appropriated at :first $3,000 a year for the support of the Station, 
and afterward $5,000. In 1886 Prof. Lazenby resigned the directorship because 
of pressure of other work, and Dr. N. S. Townsend, Prof. of Agriculture was 
appointed in his stead. 

In 1887 the National Congress passed the act, known as the Hatch Act, from 
its author, the Hon. W. H. Hatch, of Missouri, establishing an experiment 
station in every state in the Union, and the Ohio Station was promptly reor· 
ganized under this act. 

The Hatch Act appropriated $15,000 annually to the support of each station, 
and the enlarged opportunities thus afforded the Ohio Station made it neces
sary that the Director should give his entire time to the Station's work. As 
neither Prof. Lazenby nor Dr. Townshend was willing to sever his connection 
with the University the present director was appointed. 

The entire tillable portion of the University farm was now turned over to 
the Station; but this farm lies entirely within the corporate limits of the city of 
Columbus, and when the transfer was made the late Ex-President R. B. Hayes 
who was then a member of the board of trustees of the University, called 
attention to the fact that the increasing growth of the city would eventually 
cause this land to become too valuable to be used for agricultural purposes. 

In a short time the city began cutting sewers through the farm, these being 
carried through some of tlle best of the land for experimental purposeEt and 
completely ruining it for that work. Moreover, the land is chiefly river bottom 
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anJ. very fertile, and therefore unsuited to investigations on the maintenance of 
soil fertility, which must be regarded as one of the most important objects of 
agricultural investigation in Ohio. 

For these reasons the legislature was requested to permit the Station to 
locate in some other part of the state. This permission was granted in an act 
passed April23, 1891, which authorized the different counties of the state to offer 
a bonus to secure the location of the Station. Under this act Wayne county 
voted to bond itself in the sum of $85,000 which sum was turned over to the 
Station and it was located one mile south of the city of W:ooster, on a farm of 
470 acres of land formed by the purchase of three adjoining farms and other 
small tracts. 

The act under which these bonds were issued was afterward declared 
unconstitutional by the Supreme Court, and Wayne county was released from 
the burden it had voluntarily undertaken, the bonds being paid off by the State; 
but the citizens of the county as a whole had acted in perfect good faith in the 
matter. 

Before the law had been declared unconstitutional the land had been pur
chased and the erection of the buildings commenced. The legislature has made 
other appropriations for the completion of the buildings and other items, and the 
Station now owns this farm in Wayne county, on which have been erected a fire 
proof, stone building, for administration purposes, containing offices, library 
and scientific laboratories; two greenhouses; a large barn and four farm dwell
ings in addition to the three farm houses and barns included in the original 
purchase, and several minor structures, the total value of buildings being about 
$100,000. 

In addition to this central farm the Station holds under lease three test 
farms, one located in Cuyahoga county, one in Montgomery and one in Meigs. 
the purpose of these test farms being to bring under investigation soils different 
in character from that of the central farm, and to study more effectively the 
local agricultural problems of varlous sections of the state. 

These farms have all been carefully selected for the proposed work, and 
have been further fitted for it by drainage, some 40 miles of tile drain having 
been laid on the various farms. 

In addition to lands and buildings the equipment of the Station consists of 
a small but carefully selected library of about 2,500 volumes; chemical, botan
ical, entomological and bacteriological laboratories, containing several thousand 
dollars worth of scientLfic apparatus; a complete printing office, and the ordi· 
nary outfit in teams and machinery required in large farming operations. 

AboutlOO head of cattle and a few sheep are kept, but at present no other live 
stock except horses, of which about 2.5 are required for the work of the main 
Station and the test farms. · 

The scientific staff of the Station consists of the Director and five chiefs of 
departments-an Agriculturist, a Horticulturist, a Botanist, a Chemist and an 
Entomologist. These with their assistants, the business accountant or Bursar, 
printers, mailing clerks and other clerical help, make a total office force of 
about 20 persons, while through the working season 20 to 25 men are engaged 
in the manual labor of the farms, gardens and greenhouses. 

The work of the Station is being conducted along five principal lines, as 
follows: 

Investigations on the Maintenance of Fertility. 

As not only the prosperity of the farmer but even the very existence of the 
human race depends upon the maintenance of soil fertility, and as there is 
unmistakable evidence on every hand that the majority of Ohio soils when care
lessly managed, soon show a deterioration in this respect, it seems proper that 
this subject should receive a large share of attention at the Ohio Experiment 
Station. 

While the Station was located at Columbus farmers generally felt that its 
work along this line was of little value, because of the natural fertility of the 
soil upon which it was located. In selecting the new location, therefore, care 
was taken to secure a soil of only moderate natural fertility. 

One of the farms now occupied by the Station, is a tract of high upland, 
formerly covered with white oak, but cleared 60 or more years ago, and for 20 
years before it came into possession of the Station occupied by renters. This 
farm was taken as representing some of the most exhausted soils of the state, 
and it has not dissapointed expectations. 
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In 1894 an experiment was begun on this farm in the culture of corn, oats, 
wheat, clover and timothy in a 5-year rotation, one-third of the land being left 
continuously without any fertilizer or manure, while the other two-thirds 
receive various combinations of fertilizers. The outcome of this test, up to 1903, 
is that the unfertilized land has yielded a 10-year average of 31 bushels of corn, 
30 bushels of oats, and 9 of wheat per acre, while several of the fertilized por
tions have yielded for the same period 40 to 48 bushels each of corn and oats and 
20 to 24 bushels of wheat per acre, and the yield is steadily increasing. 

In another experiment, barnyard manure, which has lain m an open yard 
all winter, after the practice commonly followed in Ohio, is applied in the 
spring to corn, which is followei! by wheat and clover without any further 
manuring or fertilizing. This experiment was begun in 1897, and from every 
ton of manure thus used there has been harvested an increase of crop, over the 
yield of the unmanured land alongside, worth $1.60 to $1.65. Side by side of 
the land thus treated other land has been dressed with manure which has 
accumulated under foot in box stalls, being dusted with phosphate rock to 
prevent waste of ammonia and to reinforce it with phosphoric acid, and is 
hauled directly from the stable to the field. This manure has produced increase 
of crop to the value of $3.30 per ton of manure, after paying for the cost of treat
ment, or double that produced by the open-yard, untreated manure. 

It has probably required nearly or quite two tons of ma11ure, as it came 
from the stable, to make one ton, as finally taken out of the yard, so that the 
actual difference in value is much greater than that shown by the experiment. 
Moreover, the yard manure has been handled twice, the stall manure only once. 

The live stock of Ohio amounts to the equivalent of 2,500,000 cattle, if we 
count 10 sheep or 20 hogs as equivalent to one head of cattle or horses. During 
the winter months these animals produce not less that 10,000,000 tons of 
manure, which handled as the Station is doing, should produce increase of 
crops to the annual value of more than $30,000,000; whereas, under the methods 
of management commonly practiced, it is doubtful whether it produces one
third that value. 

There can be no reasonable doubt that the annual losses which the farmers 
of Ohio suffer from lack of knowledge of the scientific principles underlying the 
economic production and use of animal manure, would support an experiment 
station in every county in the state, conducted on an even more extensive scale 
than the present station, and have a wide margin to spare. 

One of the three farms purchased by the Station had been kept in good con
dition by the owner, who lived upon it and worked it himself. On this farm an 
experiment in growing potatoes, wheat and clover in rotation has been in 
progress sit;'lce 1895. The yield of wheat that year and the one following was 
much reduced by Hessian fly; but since 1896 it has given a 7-year average yield, 
without fertilizers or manure, of 29 bushels of wheat and 160 of potatoes, which 
has been increased to 40 bushels of wheat and nearly 200 of potatoes by ferti
lizers for the same 7-year period, thus showing that soils which stand far 
above the average in natural fertility may be still further improved by proper 
management. 

The Station's work in this line is not limited to the farm at Wooster, but is 
duplicated on the test farms, in order to study soils of widely different character. 
A bout 1200 plots of land are devoted to this work, the plots being one-tenth or 
one-twentieth acre in size. 

One of the important items of the Station's work with fertilizers is the 
demonstration that farmers may mix their own fertilizers, out of tankage, acid 
phosphate and muriate of potash, which are the identical materials used by the 
professional fertilizer mixers, at a saving of from five to 10 dollars per ton on the 
ordinary complete fertilizers. 

Another result of these investigations is that, while acidulated fertilizers 
seem to be slightly more effective for ceria! crops, when it comes to the produc
tion of clover their long continued use is injurious, producing an acidity of the 
soil which ia detrimeo.tal to clover. The Station, therefore, has discontinued 
the use of all acidulated fertilizers except by way of experiment. 

Comparison of Varieties of Cerlal and Fo~age Crops and Methods of Culture. 

This work is under charge of the Agriculturist of the Station and is carried 
on chiefly at the central station, although some tests, such as comparison of 
varieties, are also duplicated at the test farms in order to study the effect of 
differenc"'s of soil and climate. One field of 40 acres at the Station has been 
set apart for this work exclusively. In 1893 it was laid off in permanent, tenth_ 
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acre plots, and thoroughly drained by tile drains, laid 36 feet apart; since then 
corn oats and wheat have been grown in regular rotation, followed by clover 
and timothy, about 60 differently named sorts of each of the ceria! crops being 
grown each season, while standard varieties occupy one-third of the land, the 
standard sort being repeated on every third plot. 

The outcome of this work is that certain varieties of wheat have given a 
10-year average yield ±rom one to four bushels per acre more than the standard 
sort, while others have fallen as much below. . 

Ohio grows about 2}f million acres of wheat each year, and the addition of 
but one pound per acre to the average yield would more than reimburse the 
state for all it pays out in support of the Experiment Station. 

In the Station's test the Poole and Valley wheats have led in yield for the 
past 15 years. These wheats have become quite generally distributed over the 
state, largely because of the results of the Station's tests, and there can be no 
doubt that the increase in average yield of wheat of nearly a bushel per acre for 
the ten years, 1890 to 1899, as compared with the previous 20 years, is largely 
due to the Station's work. 

The experiments of the Station in sowing different quantities of seed wheat 
per acre point so strongly toward heavier seeding than is ordinarily practiced 
that it is safe to predict that when the farmers of the state generally adopt the 
quantity of the seed indJcated by this work the wheat yield of Ohio will be 
increased by nearly, or quite, another bushel per acre. 

For a number of years the Station has contrasted deep and shallow cultiva
tion of corn, with results decidedly in favor of shallow culture, the average gain 
being about 6 bushels per acre. 

Investigations in Horticulture. 
This line of work has been in charge of Prof. W. J. Green, who has been 

connected with the Station since its first organization. A large amount of work 
has been done in the comparison of fruits and vegetables, especially strawberries 
and potatoes, and those who are familar with the Station's work regularly 
turn to its reports for information concerning newly introduced sorts. Many 
thousands of dollars would be saved to the people of the state each year were 
these reports more generally consulted before investing in the so called new 
varieties which are annually brought before the public. 

Mr. Green was the first to show in Ohio that onions may be started from 
the seed and then transplanted with great advantage to the crop, and he has 
worked out a method of sub-irrigation in the greenhouse which has proved to be 
of very great practical value. 

But the most important line of work which this department of the Station 
has accomplished has been the demonstration that apples may be produced in 
Ohio today as successfully as they were 50 years ago. This demonstration has 
been made in the Station orchard, which has not missed a crop for 10 years in 
succession; and, through co-operation with the owners, in orchards in various 
sections of the state, from the Ohio river to the lake. An increase of two or 
three apples per tree on the 10,000,000 apple trees of the state would more than 
pay all the expenses of the Station; but individual apple growers owning large 
orchards are testifying that by following the advice of the Station they are 
increasing the annual value of their apple crop by hundreds of dollars. 

Investigation of Diseases of Plants. 
A large part of the improvement which has been shown to be possible in 

apple culture is in the prevention of apple scab, a fungus disease which attacks 
fruit and folliage, soon destroying the entire crop if allowed to run its course, 
but quite easily kept under control. But other orchard fruits are subject to 
this and other diseases; the black rot of the grape and peach-leaf curl are 
examples. The work of the Botanist of the Station has shown that these 
diseases may also be controlled, as well as the smuts of wheat and oats, and to 
some extent the blights of the cucumber, tomato and potato. 

As an illustration of the henefits which may accrue from an understanding 
of the nature of plant diseases and the means for their control, it may be stated 
that in the summer of 1903 the Station conducted experiments for the control of 
a certain insect pest, the San Jose Scale in a large orchard of Elberta peaches. 
Not only was the scale kept under control by the treatment but it also prevented 
the appearance of peach-leaf curl, with the result that sprayed trees produced an 
average of $1.87 each in value of fruit, at a cost of 4 cents each for spraying, 
while the unsprayed trees brought nothing. · 

In addition to this work in the control of diseases of plants, the Botanical 
Department of the Station is ready at all times to identify plants that may be 
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sent in for such purpose and to give advice concerning the extermination of 
weeds. 

This department, in co-operation with the Chemical Department, is also 
conducting experiments in the improvement of the quality of the ceria! grains 
by increasing the proportion of protein, a work which promises to be of incal
culable value. 

Control of Injurious Insects. 
This has been a prominent feature of the Station's work since its first 

organization. It has worked out practical methods for the control of many of 
the most injurious insects and for lessening the ravages of others, and these 
methods have been placed before the farmers of the state, either in the Sta1ion's 
publications or by personal instruction, as in the case first cited. The Station 
was the first to give warning of the advent of San Jose Scale in the state, and 
ever since its appearance has been constantly employed in working out a 
practical method for its control, which has at last been accomplished. For 
years the Station has aided farmers in their fight against the chinch bug by 
distributing among them a fLmgus whtch, under favorable conditions, will 
spread a contagious disease among the bugs and cause them to die by myriads. 
The habits of the destructible insects are being studied by experts, and speci
mens sent by farmers to the Station are identified and the best methods sug
gested for their control. 

What the Station Cannot Do. 
The foregoing is a brief outline of the Station's work, but it would be 

incomplete without calling attention to some services, frequently expected of the 
Station which it cannot undertake to perform. 

Analysis of Soils 
No request comes to the Station more frequently than that it should analyze 

the soil of some particular farm and from such analysis prescribe a fertilizer 
for it. For two reasons the Station cannot comply with such requests. In the 
first place such au analysis would cost from fifteen to fifty dqllars, which is 
more than any farmer has a right to ask of the Btation as a gratuity, and in 
the second place, the analysis would not be a reliable guide to the use of ferti
lizers, because chemistry has not yet produced any method of· analysis which 
produces the same result as that accomplished by the roots of the living plant. 
The only reliable guide to fertility, therefor, is the actual use of different ferti
lizers on the soil, and the Station's experiments, scattered as they now are over 
the state, are gradually accumulating a fund of practical experience on this 
point, from which it is able to offer reliable advice in all but very exceptional 
cases. 

Analysis of Fertilizers 
Another frequent request is that the Station should analyze a particular 

sample of fertilizer, in order that the purchaser may know whether he is getting 
what he is paying for. But this service, also, the Station must decline to 
perform, for several reasons. This work is provided for by the state fertilizer 
law, which charges the Secretary of the State Board of Agriculture with the 
analysis of all fertilizers sold in the state. The reports of these analyses are 
regularly published and are accessible to everyone. The analyses are made 
on samples systematically and carefully taken by disinterested parties, and the 
analyses themselves are made by expert chemists, especially trained in this 
work. For the Station to gratuitously duplicate this work would be an unjusti
fiable waste of the State's money, while to do it at the cost of the applicant 
would be wasting his money. In some cases the t:ltation has been requested to 
make such analyses in order to furnish evidence to be used in court; but such 
evidence would be worthless unless an officer of the Station had personally 
drawn the sample from sealed packages, which is of course generally out of the 
question. 

Food Adulteration. 
The Station is sometimes called upon to examine foods or dairy products 

suspected of adulteration, but this work is in charge of the State Dairy and 
Food Commissioner. 

Diseases of Animals. 
Frequent requests come to the Station for advice in animal diseases; but at 

present it is not able to respond to such requests, having no expert in this line 
on its staff. Diseases of a contagious nature, including tuberculosis, should be 



CIRCULARS. [Reprint 71 

be reported to the Secretary of the State Board of Agriculture at Columbus, that 
body having been charged with the duties of the State Live Stock Commission. 

Inspections of Orchards Nurseries. 
This work, at one time under direction of the board of control of the Station, 

has been transferred at their request, to the State Board of Agriculture, as it is 
a police work, and experience is showing that all forms of police duty, whether 
enforcing the law regarding the fertilizer inspection, or that concerning con
tagious animal diseases, or this providing for orchard and nursery inspection, 
should be distinctly separated from scientific research; for the execution of 
police work is something that m1.1st take precedence of everything else, and no 
matter how important an investigation may be, nor how fatal to its completion 
an interruption may be, it must be laid aside when the investigator is called 
upon to exercise police functions. 

To a considerable extent this is also true of educational work. It is as 
impossible to serve two masters here as in the case above cited, and the profes
sor who is charged with class room work on the one hand and with investiga
tion on the other will inevitably neglect one or the other. This is the universal 
testimony of those who are charged with both lines of work in those states 
where the Stations are made departments of colleges, and there is an increasing 
tendency in these institutions toward a more complete separation between 
instruction on the one hand and investigation on the other. 

"The ''Ohio Idea" in the advancement of agriculture is to group executive 
functions in the Department of Agriculture, educational work in the Agricul
tural College, and scientific research in the Experiment Station. 

DISSEMINATION OF INFORMATION. 

The National law provides that the Stations shall issue "bulletins or 
reports of progress" which shall be published at least quarterly. The Ohio 
Station publishes two series of bulletins, the one intended for general distribu
tion, giving full reports of investigations in special lines, of which eight to 
twelve numbers are issued each year, and which are sent free of cost to all 
applicants, and the other intended for newspapers, and which contain brief 
summaries c.f some of the bulletins or advanced notes on work which is later 
republished in the bulletins. 

In addition to its publications, two other agencies are bringing the work of 
the Station to the people: these are the Agricultural Student Union of Ohio and 
the Farmers' Institute workers of the state. 

The Agricultural Student Union is au organization of students of the Agri
cultural College of the State University and others, whose object is the continu
ance of the study of the scientific principles of agriculture. This organization 
is closely connected with the Station on the one hand and with the Agricultural 
College on the other, and is projecting its work along the two parallel lines of 
research and education. Through it the Station furnishes seeds and material 
for experiments, these being distributed under rules formulated by the Union, 
and it promises to be an important extension arm of the Station's work. 

To the Farmers' Institute workers the Station must look in a large degree 
for the verbal presentation of its work to the people, a form of presentation 
which is absolutely essential to the best results. There are many who appre
hend the spoken word much more readily than the written, but it is manifestly 
impossible for the members of the Station staff to take a large part iu the insti
tute, without too great an interruption to their work. 

The Station's work ought to be of great value to the institute worker and he 
may be of inestimable service to the Station. In many cases his presentation may 
be of greater service than that of the investigator himself, in drawing out a freer 
discussion and thus showing where important points may have been overlooked 
by the investigator or misapprehended by the farmer. 

CIRCULAR NO. 36. [Reprint.] 
WOOSTER, OHIO, NOVEMBER lg, 1904. 

The Growth of the Work of the Agricultural Experiment .Station. 

The act of Congress known as the Hatch act, under which the agricultural 
experiment stations of the United states are operated, was passed seventeen 
years ago, at that time this form of investigation was in itself au experiment; 
but during the period that has elapsed since the passage of that act the agri
cultural experiment station has so thoroughly demonstrated its practical value 
that such stations have been established in nearly every civilized country in the 
world. 
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The Hatch Act appropriated $15,000 annually to each state for the prosecu
tion of this work, a sum reasonably ample under the conditions then prevailing 
for the work was new, comparatively few men could be found who were capabl~ 
of undertaking it, and it was in accordance with sound business principles that 
it should be begun in a small way. 

But both investigators in agriculture and those for whose benefits their 
investigations are being conducted, have grown in knowledge during these 
years, and methods of investigation which were considered satisfactory when 
the work began are :found today to have been crude and imperfect. Accurate 
work, however, is immensely more costly than that which is only approximately 
accurate, and the investigator of today is compelled to face the alternative of 
continuing to do superficial work, which his constituency will ultimately con
demn, or else reducing the number of his lines of investigation. But when he 
turns to this latter alternative he is beset by a demand, constantly increasing in 
volume and urgency, for an extension of his work into new :fields of inquiry. 

At the time of the passage of the Hatch act it was assumed that there would 
be a considerable division of labor among the stations, and this has in fact 
taken place. While tl>ere is some apparent duplication of work, it is in most 
cases a necessary duplication, necessary because of variations in soil or climate 
or because of other local conditions, which make it imperative that the study of 
certain problems shall be repeated under these varying conditions. 

It was also assumed that many problems would soon be settled by the 
stations' investigations and that they would then pass on to others, and this 
also has happened to some extent; but experience in this work has demonstrated 
that the great problems in agriculture are not to be worked out in a season nor 
in a lifetime; that in many cases a whole cyle of seasons must pass by before a 
single forward step can be made, and that each succeeding step may involve an 
expenditure exceeding all that has gone before. 

The necessity of a provision for growth was realized very soon after the 
passage of the Hatch act, and when in 1890, an act was passed, making supple
mentary appropriations to the agricultural colleges for educational purposes, it 
provided for an annual increase in these appropriations by $1000 for ten years. 

At the last session of Congress Hon. H. C. Adams, of Wisconsin, intro
duced a bill providing for a similar increase of the appropril'tions to the agri
cultural experiment stations, beginning at $5,000 for each station and increasing 
by $2,000 annually until a total of $15,000 shall have been reached. This bill is 
now pending and it is hoped that it may be acted upon at the next session of 
Congress. This, however, is a short session, beginning December 5 and end
ing March 4. It will be crowded with work, and if favorable action is secured 
those who approve the measure must act promptly. The measure does not 
involve any additional taxation; its passage would simply mean that a share of 
the money, which will be spent in any event by the general government, shall 
be used in developing the agriculture of the country. 

Citizens of Ohio who favor this measure can aid materially in securing its 
passage by writing at once to their representative in Congress, to both the 
senators for the state, and to Hon. J. W. Cassingham, Ohio's representative in 
the Committee on Agriculture, of the House of Representatives, addressing them 
at Washington, D. C, and requesting their active support for the bill of Mr. 
Adams, of Wisconsin, providing for an increased annual appropriation for 
agricultural experiment stations, known as H. R. 8678. 

'Respecifully, 
OHIO AGRICULTURAL EXPERIMENT STATION, 

CIRCULAR NO. 87. [Reprint]. 

Experiments with Barnyard Manure. 

OBJECTS IN VIEW. 

Director. 

These experiments were planned in the hope of obtaining additional light 
upon the following points: 

1 The losses which occur in manure when exposed to the weather in open 
yards. 

2 The possibility of reducing the losses due to escape of ammonia. 
3 The effect of re-enforcing manure with phosphatic materials. 
4 The possibility of increa$ing the availabiljty of crude phosphate rock 

(:floats) by composting it with manure. 
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PLAN OF EXPERIMENT, 

The yARD MANURE used in this test has been manure from dairy cattle, 
thrown into an open barnyard daily during the fall and winter. In the spring 
parcels of this manure have been dusted at the rate of 40 pounds per ton with 
the materials named, and after lying a few weeks have been applied to clover 
sod and plowed under for corn at the rate of 8 tons per acre. 

The STALL MANURR has been that which has accumulated under cattle fed 
in box stalls, the manure being trampled under toot with liberal bedding. 
This manure has been taken out, treated and finally applied to corn at the same 
time and in the same manner and rate per acre as the yard manure. If there 
has been any difference in the quality of food from which the manure was pro
duced it has been in favor of the yard manure. 

The corn is followed by wheat and the wheat by clover in a 3-year rotation 
without further manuring or fertilizing. Three sections of land are under 
experiment, so that each crop is represented each season. The experiment was 
begun in 1897, and the table gives the average increase and value for each of 
the three crops, corn, wheat and hay, for the 8 years ending with 1904, corn 
being valued at 50 cents per bushel, wheat at $1.00; corn stover at $3.00 per ton, 
straw at $2.00 and hay at $8.00. 

The yard manure and the stall manure are applied in each case to duplicate 
plots of uniform land, lying side by side, one-sixteenth acre in each plot. 
These plots lie between and adjoining similar plots which receive no manure or 
fertilizers, but which have the benefit of the clover crop which is grown every 
third season. The increase for manure is found by comparing the yields of the 
manured plots with those of the unmanured plots between which they lie. The 
average yields of the unmanured plots of the entire test under experiment, for 
the entire period of the test, have been 34.5 bushels of corn per acre, 8.9 bushels 
of wheat, and 1678 pounds of clover hay. During three of the seasons the wheat 
crop was severely injured by Hessian fly and winter killing. 

TREATMRNT OF BARNYARD AND STABLE MANURE • 

.A. VER.A.GE INCREASE PER ACRE 
COST NET VAL"C'E OF 

MANURE INCREASE* 
OF 

AND CORN "\VHEAT 
TOTAL 

Grain. I Stover. Grain.~~ 
Hay. VALUE TREA.T~ Per j Per ton 

TREATMENT of 
MENT. acre manure 

YARD MANURE. 

Bus. Lbs. Bus. Lbs. Lbs, $ $ $ $ 

Untreated ................. 14.58 679 8.30 811 406 19.54 .... 19.54 2.44' 

With acid phosphate ...... 24 38 1,130 13.92 1,301 1,520 35.18 2.40 32.78 4.10 
With floats ................ 19.35 993 12.89 1,162 1,500 31.23 1.28 29.95 3.74 
With kainit ................ 19.73 1,031 11.37 1,101 966 27.73 2.72 25.01 3.13 
With gypsum .............. 19.17 892 11.91 1,234 894 28.03 1.28 26.75 3.34 

I 

STALL MANURE. 

Untreated ................ 19.54 1,063 10.12 1,009 811 25.73 .... 25.73 3.21 
With acid phosphate . ... 27.71 1,465 15.93 1,550 2,392 42.89 2.40 40.49 5.06 
With floats •............... 25.04 1,318 15.58 1,567 2,148 40.23 1.28 38 95 4.87 
With kainit ........... .... 23.45 1,330 13.32 1,452 1,613 34.73 2.72 32.01 4 00 
With gypsum .............. 22.56 1,250 13.74 1,421 996 32.29' 1.28 31.01 3.88 
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RESULTS, 

1 The table shows that the stall manure has in every case produced a 
much larger increase of crop than the similarly treated yard manure. The 
difference here shown, however, is undoubtedly much smaller than the actual 
difference between the two kinds of manure, for during its four or five month's 
exposure in the open yard not only has much of the more soluble, and therefore 
more valuable part of the manure been washed out by the winter and spring 
rains, but the manure itself has undoubtedly suffered a considerable shrinkage 
in bulk. In other words a ton of stall manure will not weigh a ton after it has 
lain several months in an open barnyard. Farmers are familiar with the ease 
with which potash is washed out of wood ashes; but the potash of manure is 
undoubtedly quite as easily washed away. 

2 The considerable increase produced by kainit and gypsum indicates that 
these materials have been very useful and their effect has probably been to 
prevent the waste of ammonia, as that is the only effect which it would seem 
possible to ascribe to them in common. 

3 The substitution of phosphates for the kainit and gypsum has produced 
a large additional increase of crop, and it appears that these phosphates have 
probably served the same purpose as the kaini1: and the gypsum in preventing 
loss of ammonia, and have also re-enforced the manure w1th needed phosphorus. 

4 While neither the total nor the net increase from floats is yet as large as 
that from acid phosphate, it is evident that a beneficial effect has been produced 
by the manure on the availability of the phosphoric acid in the floats. 

Under the limitations of this test it has only been possible to incorporate 
the materials with the manure a few weeks before the latter was applied to the 
crop. It seems reasonable to believe that the effectiveness of the floats would 
be increased by using it daily in the stables and thus incorporating it with the 
manure several mouths before application, and for this reason the Station is 
using floats for this purpose in preference to acid phosphate. 

PRACTICAL APPLICATION. 

About ten million tons of manure is produced in Ohio each winter, Most of 
this manure goes into open barnyards, where it lies from three to nine months 
before being taken to the fields. After making full allowance for the small 
portion which is taken directly from the stable to the field, there cau be no reas
onable doubt that the diffe"c.nce between the potential, crop producing value of 
this manure, and the value actually realized, is at least as great as the differ
ence shown between the two extremes of the table-a difference which would 
amount, after paying all cost of treatment, to more than fifteen million dollars 
annually. 

CIRCULAR NO. 38. (Reprint., 
WOOSTER, OHIO, MARCH. 15, 1905 

Lime and Fertilizers on Clover-sick Soil. 

For several years it has been increasingly difficult to grow clover on the 
Station farm. A perfect stand is obtained, but after the wheat is taken off it 
is noticed that there are many spots, perhaps only a few feet in diameter, per
haps a rod or so, where the clover plants refuse to grow. These spots will be 
interspersed irregularily between areas of good clover, but by the second season 
the poor spots will often occupy most of the land. The poor spots usually become 
occupied with sorrel, and the litmus paper test shows that the soil of such spots 
is much more acid than that where the good clover is growing. 

In one of the Station's experiments with fertilizers, corn, oats, wheat, clover 
and timothy are grown in a 5-year rotation. Five tracts of land, each divided 
into 30 plots of one-tenth acre each, are devoted to this test, the land being part 
of a farm which had been exhausted by many years of cropping with but httle 
use of clover or manure. The general plan of this experiment is given in the 
series of bulletins on the maintenance of fertility, the latest of which is No. 141. 

In 1900 it was determined to try the effect of lime on this soil, both alone 
and in combination with different fertilizing materials, and to this end one of 
these tracts-Section E-was dressed across the west half of each plot with 
freshly slacked limed, applied by hand at the rate of a ton to the acre, the lime 
being applied to the surface and harrowed in after the land had been prepared 
for corn. This treatment has been repeated on the different sections as they 
came under corn, until now the west of each of the five sections has received its 
dressing of lime. The principal results of this test are given in the table. 
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LIME AND FERTILIZERS ON CLOVER-SICK SOIL. AVERAGE YIELD AND INCREASE 
OF CLOVER HAY PER ACRE, 1903 AND 1904, 

Yield per Increase from 
Total acre fertilizers 

~rain from 
FERTILIZERS fertilizer 

Without With Without With and 
lime lime lime lime limo 

------
No nitrogen:- Lbs. Lbs. Lbs. Lbs. Lbs. 

Phosphate only in acid phosphate ....•....... 1254 2909 *170 562 1485 

Potassium only in the muriate. .. . . . ......... 1155 2256 *64 *30 1037 

Phosphorus and potassium .......••... ~ .... 1126 3290 36 11M 2200 

38 pounds nitrogen:- . 
With phosphorus and potassium •..•.••.•••.•• 1425 3114 539 1427 2228 

76 p<:>unds nitrogen:-
With phosphorus and potassium ............ 2449 3090 1359 1184 2000 

114 ~unds nitrogen:-
ith phosphorus and potas.qium ........... .. 2542 3712 1417 1567 2567 

Yard manure. 8 tons ............ ........... ..... 1426 2820 524 981 1918 

Yard manure, 16 tans ............................. 2402 3905 1418 2109 2921 

A. verage unfertilized yield ........................ 1061 1981 .... . ... 920 

*Decrease. 

This table shows the average yield per acre of the two crops of clover hay 
thus far harvested in this test, those of 1903 and 1904. In the first column of the 
table is given the total yield of hay obtained on the unlimed half of the land; 
in the second column, the total yield on the limed half; in the third and fourth 
columns, the increase found from the di:fferent fertilizers on the unlimed and 
limed land respectively, and in the fifth column, the total gain for fertilizers and 
lime, as found by comparing the yield obtained on the limed ends of the plots 
with the yield of the unfertilized and unlimed check plots adjoining. 

Taking the upper section of the table, we find that when the fertilizers have 
contained no nitrogen they have produced no increase of crop on the unlimed 
land. It is true that the actual yield of the plols receiving such fertilizers is 
somewhat greater than that of the average of the unfertilized plots; but the yield 
of the unfertilized plots adjoining those receiving acid phosphate and muriate 
of potash, applied separately, was larger than the average yield of the unfertil
ized plots in both sections, and was practically equal to that of the plots re
ceiving these materials in combination. 

When the land has been limed we find that acid phosphate produces a de
cided increase of crop, an increase which is doubled when muriate of potash is 
added to acid phosphate, although the muriate, when used alone, still fails to 
increase the crop. 

When we begin to add nitrogen to the fertilizer we find at once a marked in
crease of crop on the unlimed land, an increase which grows with the amount of 
nitrogen applied. On the limed land. however, the addition of nitrogen ap
parently produces an uncertain effect until a very large quantity is added. 

It will be seen that the average unfertilized yield of clover bas been nearly 
doubled by the use of lime alone. In fact, there has been some increase from 
lime in all the crops grown in this rotation, but the increase for the cereals is 
much smaller than that for clover. Where there has been no nitrogen added in the 
fertilizers, or only a small quantity of nitrogen, the increase produced by the 
fertilizers has been very much greater on the limed than on the unlimed land, so 
that the total gain; from both lime and fertilizers, as shown in the last column of 
the table, has been in all cases very much greater, and when nitrogen is omitted 
several times as great as the gain from fertilizers alone. 

There are two reasons why clover should be particularly sensitive to de
ficiency of lime in the soil. In the first place, lime is an essential constituent 
of plant food for all crops. For this purpose it is usually required in much 
smaller quantity than either phosphorus or potassium, and is found in most soils 
in sufficient abundance: but if the original supply be relatively scanty, as it is 
O'l many soils derived from sandstones and granites, the clover crop will be the 
first to show evidence of starvation, because an average crop of clover carries 
several times as much lime as an average crop for the same soil and conditions, 
of the cereals or potatoes. 
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In the second place, an alkaline base in the soil appears to be essential to 
theexistenceof the micro-organisms, through the mediation of which the nitroa-en 
of the humus of the soil and the free mtrogen of the atmosphere are converted 
intoforms available to the clover plant. Lime is the most suitable material for 
furnishing this base, hence lime is not only of itself a direct source of indis
pensible plant food to clover, but it performs the additional service of enabling 
the clover to secure nitrogen. 

Returning to the table, it would seem that the addition of lime alone has 
produced a material increase in the growth of clover without the aid of any other 
fertilizer or manure, but when lime is added to previous applications of fertilizers 
carrying phosphorus and potassium, the effect, both of the lime and of the ferti
lizer, is very greatly increased. This combmation, it will be seen, has enabled 
the clover to make a moderate crop without any addition of fertilizer nitrogen, 
and, in fact, it is only when such large quantities of such nitrogen, have been 
added that a further increase in yield is obtained. 

However, it is possible that the extra growth of clover after the large dress
ing of nitrogen may be due rather to the accumulation of humus in the soil, re
sulting from the decay of the roots of the large grain crops which have followed 
the application of fertilizers containing a large amount of nitrogen, or from the 
dressings of barnyard manure. This point requires further investigation, but 
this view of the case would seem to be supported by the much larger growth of 
clover after ma.nure than after fertilizers, for the grain crops have been larger 
on the fertilized plots. 

The two points which are clear and plain are, that on some soils lime is 
absolutely necsssary to the production of full crops, especially of clover, and 
that, while lime may of itself increase the yield, the full effect of lime will only 
be obtained when it is used in combination with liberal manuring or fertilizing. 

This circular will be followed by a more complete bulletin within a few 
weeks. 

CIRCULAR NO. 39. [Reprint]. 
WOOSTER, OHIO, MARCH, 30,1905. 

The Agricultural Classification of Soils.* 

CLASSES OF SOIL MATERIALS NAMED-Practically all of our productive soils 
contain the following kinds of material; sand, silt, clay and humus. The pro
portion of these in different soils varies widely and affects the value of the soil 
for agricultural purposes in very marked degree. The best soil is usually one 
which contains each of these kinds of material in fairly even amounts. 

SAND-Sand is composed of granular particles of rock which are sufficiently 
large to be readily seen by the naked eye. As a rule these particles consist 
chiefly of quartz, a material which is a compound of silica. Quartz is the 
hardest of the minerals found in rocks. It is sufficiently hard to scratch or cut 
glass and it is because it is so hard that it has not been ground finer. It is 
only very slowly acted upon by the agencies which cause weathering. It is 
very insoluble and contains exceedingly little plant food. Sand is the heaviest 
of the different classes of mineral found in soils. Sand is divided into 
different grades according to the size of the particles. The grades now commonly 
distinguished are four in number, known respectively as coarse sand, medium 
sand, fine sand and very fine sand. The proportion in which sand of these 
different grades is found in soil greatly affects its value, chiefly because of its 
relation to the temperature of the soil, to the amount of water it will hold, and 
to its adaptation to different crops. 

SILT-Silt is that part of the soil which consists of particles intermediate in 
size between the finest sand and clay. Several grades are distinguished 
depending upon the size of the particles. The most usual division is into two 
classes-gilt and fine silt. Silt is composed of exceedingly fine bits of rock of 
many different kinds. It will commonly be found to contain a considerable 
proportion of the available plant food of the soil. For this reason as well as 
because silt enables the soil to hold water and allows water and air to move 
through it in such a way as to favor productiveness, silt must be regarded as 
one of the most valuable constituents of soils. 

*This circular is a reprint, slightly abridged, of several chapters from "Soils and How to Treat 
Them "written by Prof. Wm. P. Brooks Ph. D., Agricultunst of the Hatch Experiment Station of 
the Massachusetts Agricultural College 'and published by the home Correspondence School, Spring
field, Mass. It is publlshed with the permission of the author and publishers. 
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CLAY-Clay, in the sense in which the word is used in agriculture, is made 
up of those particles of the soil which are so small as to be separately invisible 
to the naked eye. Clay is entirely without grit, E>en when rubbed by the 
finger tips in the palm of the hand, we feel simply the mass of clay; we cannot 
feel a single particle. Some authorities state that all those particles of the soil 
which are below 0.0002 of an inch in diameter are to be considered as clay. 
Clay may be derived from various kinds of rock minerals which have been 
extremely finely pulverized. It is, however, roost usually composed largely of 
silicate of alumina. Clay is so fine that its particles will remain suspended in 
water for a long time. They do not settle until the water becomes still. Clay 
absorbs a large amount of water. The particles are so small that they lie very 
close together. The spaces between these exceedingly small particles are very 
minute. For this reason clays are comparatively impervious both to air and 
water. If water be poured upon the clay it remains upon the surface for a long 
time, soaking into the clay only with extreme slowness. When moist, clays are 
very adhesive and if they are stirred, as with the plow, harrow or hoe, they 
cannot be made fine but turn over in sticky clods. When these clods dry they 
become hard and rock-like and can be broken into powder only with consider
able difficulty. Soils in which clay is abundan1·, because of the peculiarities 
which have been mentioned, are apt to be wet and hard to work. They are also 
cold. 

HuMus-The vegetable matter which we find in soils is not all of it true 
humus. We usually find entirely unrotted vegetable matter which comes from 
the most recent crop or manure, and between such material and the true black 
or brown humus we find matter in every intermediate stage of decay. Taken 
as a whole, the organic matter which we :find in soils is more or less porous and 
sponge-like in character. It soaks up and holds water somewhat as a sponge 
might do. The color, especially of that portion of the vegetable matter which 
aas been changed by partial decay into humus, is dark, and the soils which 
contain most humus are, therefore, as a rule darkest in color, It is well known 
that dark colors are more favorable to the absorption of heat than light, It is 
equally true that or~anic matter parts with heat quickly. We :fj.nd, therefore, 
that thoroughly drained muck or peaty soils, or any soils which are very rich 
in organic matter, may become very hot during sunshine, because of their 
color, but at night or in cloudy weather they quickly part with their heat and 
become cold. This great variation in temperature is likely to be unfavorable to 
crops. The organic matter which we find in most soils has a more or less 
fibrous character; and these fibers, consisting in many cases of roots, stems, 
and leaves mixed with soils composed largely of clay or silt, serve to separate 
the particles of such soils and thus render them somewhat less cohesive and 
therefore less difficult to w6rk, W!:>en mixed with sandy soils, on the other 
hand, organic matter, taking up water as does a sponge, helps to keep such soils 
more moist and in better condition to produce a crop. The mixture of organic 
matter, both with soils which hold too much water (cla)·s) and with those hold
ing too little (sandy soils), greatly improves them. Further, the organic matter 
of the soil contains a large amount of food for plants. It comes frcm plants, 
and contains everything which the pl::j.nts need, and when the organic matter 
rots these constituents become available for the next crop. Still further, as 
organic matter rots it produces acids which, being absorbed in the water of the 
soil, help dissolve rock and soil materials, gradually rendering them more 
available. 

THE COMMONER KIND OF SOILS-To the farmer the method of formation of 
the soil is of less practical importance than the knowledge of those properties of 
the different soils he meets which affect its value for the production of crops. 
The agricultural classification of soils is chiefly based upon these properties, 
and these properties in turn are dependent almost wholly upon the relative pro
portions of sand, silt, clay and humus which the soil contains. The most useful 
agricultural classification of soils, then, is based upon these proportions. We 
have then, first, sandy soils, clayey soils, and humus soils. These are not 
necessarily composed respectively entirely of sand, of clay or of humus; they 
are simply soils in which the constituent which gives the name predominates. 
We have, further, a considerable number of soils in which these constituents 
are present in more nearly equal quantity. To all of these the name loam is 
given. We understand by loam a soil which consists of a fairly even mixture 
of sand, silt, clay and humus. According as the one or other of these constit
uents is present in larger or sma!1er amount we find a greater 
variation in loams. We have, in other words, many kinds of loam. The 
different kind of loam have received names which indicate their general 
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character. We ordinarily distinguish at least the following kinds: heavy clay 
loam, clay loam, loam, sandy loam, and light sandy loam. In any of the dif
ferent kinds of loam the proportion of humus may vary quite widely. This may 
easily be indicated by adding a few descriptive words such as "rich in humus " 
''poor in humus,'' etc. Our soils in some cases contain more or less stones 'of 
varying size, in which case they are apt to be somewhat gravel-like in quality. 
This gravel in many cases has much the same effect upon the character of the 
soil as sand. In some cases, however, the gravel contains a considerable amount 
of clay. 

TBE AMOUNT OF SAND IN DIFFERENT LOAMS-The proportion of sand in any 
of the different classes of loams varies within certain limits. If the saud be fine 
more must be present in order to throw a soil into any one of the classes above 
heavy claim loam than if it be coarse. Nevertheless, most authorities classify 
loams as heavy clay loam, clay loam, loam, sandy loam and light sandy loam 
according to the approximate amount of sand contained in them If a soil con
tains less than about 10 per cent. of sand it is clay or clay-like; if more than 90 
per cent. of sand is present then the soil is a sand or is very sandy. 

LIGHT SOILS-Light soils in the agricultural sense of the word are those 
which have little cohesiveness, which readily break into a meal-like mass on 
being worked. Such soils work easily, the labor of cultivating them is light, 
hence the name-light soils. 

HEAVY SOILS-Those soils which have great cohesiveness, those which, par
ticularly when moist, tend to cling together, are known as heavy soils. When 
worked with a plow such soils tend to turn over in clods, they adhere to the 
plow or to other tools used in them. The labor of cultivation is difficult or heavy, 
and hence the name-heavy soils. 

THE TERMS LIGHT AND HEAVY SOILS HAVE NO RELATION TO WEIGHT-The 
words light and heavy as applied to soils in the ordinary agricultural sense 
have no relation whatever to the absolute weight of soils. Indeed those soils 
which weigh most (sands) are lighest, while clays which weigh far less are the 
heaviest of soils, 

SANDY SOILS-Soils which contain 80 per cent. or more of sand are generally 
designated sandy. As a class such soils have but little agricultural value, but 
there is a wide variation in the degree of suitability to crops with the size of the 
particles of sand. If nearly all the sand is of the finest grade, a sandy soil may 
have considerable value. As a rule, however, sandy soils hold but little water 
and crops growing on them suffer in bot, dry seasons. Such soils are poor in 
plant food and have but little capacity to retain the soluble portion of manures 
or fertilizers. Soluble compounds are likely to leach through them with the 
water, and hence such soils are often called hungry or leachy. If a sandy soil 
be enriched in organic matter it is much improved, as the latter both helps to 
hold water and supplies plant food. Such matter is best supplied by the growth 
of such crops as cow peas or clovers, which take a part of their food from the 
air. Sandy soils are warm and in some cases contain large amounts of lime, 
potash and phosphoric acid. Sandy soils as a class work easily. 

CLAY SOILS-The soils which are called clays contain a large per cent. of 
clay. The particles of such soils are excessively fine. When wet such soils are 
very tenacious; when dry they become hard and rock-like and cannot easily be 
crumbled or broken. In long continued bot, dry weather minute crevices and 
cracks open in the clayey soils, letting in the air, which dries and injures the 
roots, .sometimes breaking them. Clayey soils are comparatively impermeable to 
water and unless a more open soil, such as sand or gravel, is found underneath 
at nottoo great a distance from the surface, a clayey soil is likely to be very 
wet and cold. If the proportion of clay is not too high the soil may be quite 
fertile and yield good crops, especially of grass and wheat. The crops on 
clayey soils are especially likely to suffer in both wet and dry seasons. Many 
soils which appear clayey contain little real clay, being composed largely of 
silt. Such soils are much more workable and of fl'r greater value than the true 
clayey soils. 

HUMUS SOILS-The peats and mucks are the best examples of soils of this 
class. The proportion of humus in such soils may vary between about twenty
five and one hundred per cent. Peat is formed by the partial decay and modi
fication of vegetable matter under water. It is compact and contains but little 
earth. Peat is intermediate between vegetable matter and coal. In course of 
time it would become converted into coal. In a certain sense it is young coal, and 
Lf the Changes which will make it coal are well advanced it has little agri
cultural valne. If. on the other hand, these changes are less advanced and 
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especially if there is a considerable mixture of earth, the peaty soil on being 
drained and rotted may become quite productive. Muck is formed where the 
veo-etable matter is alternately under water and exposed to the air as the water 
le~el rises and falls. It is less compact than peat, and is usually more admixeL. 
with earth. It is in a more advanced condition of decay, and on being dried it 
can easily be pulverized. After drainage mucky soils usually become highly 
fertile and productive. 

HEAVY CLAY LOAM-Heavy clay loams have the ability to hold a large pro· 
portion of water and in dry weather water moves up through them from the body 
of soil water below, much as oil moves up the wick of the lamp. The crops on 
this soil, if it is properly worked, are not likely to suffer from drouth. Soils 
of this class-are compact and most of the particles fine. The air does not cir
culate through them freely because the spaces are too small. Such soils, then, 
are poorly aerated and need careful working to promote aeration. The supply 
of plant food in soils of this kind is comparatively large, potash especially is 
likely to be relatively abundant. Such soils, moreover, have good retentive 
capacity. Soluble plant foods are less likely to be washed through them than 
in the case of soils of other classes. Heavy clay loams are cold, usually moist 
and heavy. 'They are somewhat likely to form a crust at the surface in dry 
weather and to crack. Careful cultivation will,however,generally prevent injury 
from these causes. Tender crops are likely to winter kill on soils of this kind. 
They are in general best suited to such crops as grass and wheat. 

CLAY LOAMS-Loams of this class have most of the characteristics of the 
heavy clay loams but in somewhat lesser degree. Their capacity to hold water 
and to conduct water from below upwards is still great. They are rather com· 
pact and are not particularly well aerated. They are somewhat likely to form 
a crust or to crack and need careful working. The supply of plant food, es
pecially of potash, is usually good. The ability to retain soluble plant food 
compounds is good. The soils are cool and in general safe soils to work because 
the danger of injury from drouth is small. They are excellently suited to such 
crops as grass and wheat, and, if the drainage is good, will give good results 
with oats:, onions, and some of the fruits, among which the apple is most im
portant. 

LOAM-In loam all the various qualities are in good balance. Their ability 
to hold and conduct water is good, the supply of food is likely to be good, and 
their ability to retain soluble food compounds is considerable. Loams allow 
the air to circulate more freely than the heavier soils, and they can be worked 
much more easily. They have comparatively little tendency to the formation of 
a crust or to cracking They are well suited to almost all crops. Grass, wheat, 
oats, onions, beets, corn, potatoes, squashes and fruits will all do well upon 
loams, as will also clovers and alfalfa. Those crops having their origin in the 
tropics and especially liking heat are the only ones which it is best to put upon 
lighter soils. When, however, it is desirable to bring the crop to m'l.turity as 
early as possible it is commonly best to select a soil containing more sand. 

SANDY LOAM-Soils of this class have capacity to hold only a moderate 
amount of water and they do not conduct water from below upwards as freely as 
do the heavier soils. They are well aerated, light, and easy to work. They 
are not likely to form a crust or to crack. The supply of plant food is generally 
only moderate and they hold soluble food compounds less effectually than the 
heavier soils. On soils of this class there is greater danger of injury to crops 
from drouth than on those containing less sand. Such soils are warm and well 
suited for rye, potatoes, corn, most of the common garden crops, turnips, 
squashes, melons and tomatoes. They are also very well suited to clover and 
alfalfa. Such soils are likely to bring crops to maturity early, and in cases 
where this is desirable they may be preferable to soils which contain less sand. 

LIGHT SANDY LOAMS-Loams of this class have but little capacity to hold or 
conduct water. They are not, therefore, safe soils, since crops are quite likely 
to suffer or fail in bot, dry seasons. Such soils are perfectly aerated, they do 
not form a crust or crack, and are very easily worked. The natural supply of 
plant food is usually comparatively small and the ability to hold soluble food 
compounds is also small. These soils are warm and are especially suited to 
such crops as particularly need beat, among which may be mentioned melons, 
tomatoes, beans, cow peas, and crimson clover. Alfalfa when once started will 
do well upon these soils. They are of course suited especially to all early crops. 

MARL-This is a kind of soil which is derived chiefly from shells which have 
gradually been broken up and distintegrated. These shells are composed of 
carbonate of lime, which is therefore always abundant in marls. This carbonate 
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of lime is always mixed with sand, clay or silt. The proportion of such earthy 
matenals varies widely. Marls are not fitted for culture. They are of value as 
manure for soils which need llme, and if they contain considerable clay they 
may be particularly valuable for the lighter soils, as the clay will give these 
soils capac1ty to hold more water. Moreover, such soils are generally com
paratively poor in lime. 

CALCAREOUS SOILs-Soils of this class are derived from rocks which contain 
lime, such fo· example as limestone and marble. The gradual disintegration of 
such rocks usually furmshes a soil rich in lime, although in some cases much of 
the lime becomes gradually soluble and is washed away. Soils in lime&tone 
regions, however, generally rank high in fertility. 

CIRCULAR NO. 40. [Reprint.] 
WOOSTER, OHIO, JUNE 21, 1905. 

The Maintenance of Fertility. 

While it is true that the soil itself furnishes but a very small part of the plant 
substance which finally serves for the nutrition of men and animals, by far the 
major portion, as measured by bulk or weight, being taken by the plant directly 
from the atmosphere, yet the portion which the soil furnishes is the controlling 
factor which regulates and governs the whole. For this reason the problems 
relating to the maintenance of soil fertility become of paramount importance, as 
upon their successful solution depends ultimately the very existence of the 
human race. 

The scientific study of the soil is a developement of the last century. Liebig, 
the first great apostle of such study, was not born unti11803, and the middle of 
the century had been reached before systematic field investigations were begun. 
Another quarter century passed before such investigations received more than 
indifferent attention, and it was well into the last quarter before general and 
systematic study of the problems of the soil were inst1tnted. 

The Ohio Experiment Station began work along th1s line on its firat organi
zation, in 1882. On the enlargement of the Station's opportunities under the 
Hatch act, in 1888, this work was recast and extended, and on the removal and 
permanent location of the Station, in 1892, the work was completely rearranged 
and established on a larger and more comprehensive scale than before. As now ar
ranged the Station has under observation moret han 1200 permanent plots, covering 
100 acres of land, located in four widely separated regions of the state, on which 
the effect of various fertilizing materials is being studied on the cereal cropos, 
potatoes, tobacco, timothy, clover ann other leguminous forage crops. In this 
work special attention is being given to the wheat crop, which is grown in rota
tion with corn, oats, clover and timothy; with corn and clover; with potatoes and 
clover; with tobacco and clover; with corn, cow peas or soy beans and clover, 
and in continuous culture on the same land. 

Much of this work is only fairly begun, but in the culture of wheat in 
rotation with corn, oats, clover and timothy we have now eleven year's work 
behind us. 

PLAN OF EXPERIMENT. 

In all these experiments with fertilizers the land is divided into long, nar
row plots, usually containing one-tenth acre each, the plots being 16 feet wide 
and separated by paths two feet in width. A tile drain is laid under alternate 
paths, thus placing the drains 36 feet apart, and giving a drain, on one side or 
the other, to every plot. Every third plot is left continuously unfertilized, and in 
computing the increase from the fertilizers it is assumed that if, for example, the 
yields of Plots 1 and 4, unfertilized, were 40 and 43 bushels, respectively, the 
unaided yields of Plots 2 and 3 would have been 41 and 42 bushels. 

In one of these experiments corn, oats, wheat, Glover and timothy have been 
grown in a 5-year rotation, beginning at the main station at Wooster in 1894, 
and at the Northeastern Test-farm at Strongsville in 1895. At each place the 
land is arranged in five sections, and is so managed that each crop is grown 
every year. The fertilizers are divided between the corn, oats and wheat, the 
clover and timothy following without further fertilizing. The fertilizers are 
applied to the entire surface with the ordinary fertilizer drill, for corn as well as 
for wheat and oats, just before plantil1g or sowing the crop, except that the appli
cation of sodiumnitratetowheatis deferred until April, when it is sown broadcast 
by hand. The general plan of this experiment is given in Table I, together with 
the average yields ofthe several crops in the test at Wooster and Strongsville 
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for the first ten years of the experiment. For Plots 1 to 30 inclusive the plan of 
fertilizing is the same in both tests. 

In distributing the fertilizers, where acid phosphate is uo;;ed it is applied at 
the rate of 80 pounds per acre on corn ~nd oats and 160 pounds on wheat, making 
a total of 320 pounds for the entire rotation and carrying approximately 20 
pounds of phosphorus, equivalent to 45 pounds of "phosphoric acid," except on 
Plots 17, 21, 23 and 24, on which the quantity has been increased since 1899 to 
160 pounds for each crol?· 

Potassium chloride (muriate of potash) is used at the rate of 80 pounds per 
acre on corn and oats and 100 pounds on wheat throughout the test at Wooster 
and on all the plots at Strongsville except Nos. 35 and 36, making, as the standard 
application, 260 pounds for each rotation and carrying 108 pounds of potassium, 
equivalent to 130 pounds of "potash." 

The standard application of sodium nitrate (nitrate of soda) is 160 pounds 
per acre for each crop, or 480 pounds for the rot::ttion, carrying 76 pounds of 
nitrogen; but on Plot 12 the quantity is increased to 240 pounds for each crop, or 
720 pounds for the rotation, and on Plot 17 in both tests and also on Plot 32 at 
Strongsville it is reduced to 80 pounds per plot, or 240 pounds for the rotation, 
and on Plot 33 at Strongsville it is reduced to 40 pounds for each crop. 

In all cases where sodium nitrate or ammonium sulphate is used on wheat 
the application is deferred until April, bu+ in the fall a quantity of dried blood 
is used, estimated to carry about one-fourth the total nitrogen ration, and the 
spring application is reduced by this much. In other words a plot which 
receives 160 pounds of sodium nitrate on corn and oats, gets on wheat SO pounda 
of dried blood in the fall and 120 pounds of sodium nitrate in April. 

On Plot %1 the carrier of nitrogen is linseed oil meal; on Plot 23 it is dried 
blood; on Plot 24 it is ammonium sulphate, and on Plot 30 it is tankage, the 
quantity of nitrogen given in each case being calculated to be the same as that 
gh·en to Plot 17. During the :first 5 years of the test this quantity was the same 
as that for Plot 11, and during this period Plot 17 received its nitrogen in wheat 
bran, but during the second period sodium nitrate was substituted for bran, the 
quantity of nitrogen was reduced and that of phosphorus was increased, in 
order to make a closer comparison of the effect of the different carriers of nitrogen, 
by supplyir.g an abundance of phosphorus and potassium but leaving the 
nitrogen ration relatively small. 

Where other carriers of phosphorus than acid phosphate are us.ed, as on 
Plots 26, 27, 29 and 30, they are calculated to contain the same quantity of phos
phorus as that found in 320 pounds of acid phosphate. 

Plot 30 bas been fertilized irregularly: During the first 5 years it received 
on corn and wheat 210 pounds per acre of a fertilizer made up of acid phosphate, 
muriate of potash and tankage, calculated to analyze about 4 per cent. "ammonia" 
10 per cent. "phosphoric acid," and 2J' per cent. "potash." During the second 
5 years the quantities have been as given in the table, but this plot apparently 
suffers from lack of plant food given during the first period. 

RESULTS OF THE TEST. 

In Table II is given the avenge increase of crop in this experiment, com
puted according to the method stated above, together with the total value of this 
increase, estimating corn at half a dollar per bushel, oats at one-third of a 
dollar, wheat at one dollar, corn stover at three dollars per ton, straw at two 
dollars and bay at eight dollars. These valuations may be too high for some 
crops, soms localities and some seasons, and too low for others, but the complete 
data given will enable any one to compute. them to suit his conditions. This 
table also gives the cost of the fertilizers used on each plot and the net gain or 
loss, as found by deducting thi.s cost from the total value of the increase pro
duced. The principal features of Table II are summarized in Table III. 

This table shows that in both tests phosphorus alone, carried in acid phos
phate, has produced a very large increase in the value of the crops, an increase 
that bas repaid the cost of the fertilizer several times over, but where potassium 
and nitrogen have been used alone or in combination with each other only, the 
increase has in no case been sufficient to pay the cost of the fertilizer, although 
the loss is smaller at Wooster than q.t Strongsville. When, however, these fer
tilizing materials are combined with phosphorus there is a marked gain in lhe 
value of increase at Wooster, a gain sufficient to cover the largely increased 
cost of the fertilizer, and showing a larger net profit in every cas~ than that 
obtained from acid phosphate alone, until the excessive application of &Odium 
nitrate on Plot 12 is reached. Even on this plot the net profit is larger than that 



4 TABLE I :-Plan of fertilizing in 5-crop rotation and 

Plot 
No 

Fertilizing materials and essential elements 

Fertilizing materials applied during each 

5-year rotation 

Averag. 

Essential elements 

phor- ~a-- tro-Phos-1 Po-l Ni- Corn I Oats 

us smm gen Grain I Stover Grain J Sj:raw 

--T--------------------------;-;;lb::::s:-.-;-l;;b::::s:-,...,.,1;-;:b::::s:-.-,' bus. lbs. bus, lb; 

32.41 1,594 30.26 1,17~1 1 

2 

3 

4 

None .............................................................. . 

Acid phosphate, 320 lbs ........................................... . 

Potassium chloride, 260 lbs ....................................... . 

None. .............................. ································ 

5 Sodium nitrate, 480 lbs ........................................... . 

6 Acid phosphate, 320 lbs; sodium nitrate, 480 lbs ................. . 

7 None ............................................................. . 

8 Acid phosphate, 320 Ibs.; p~tassium chloride, 260 lbs ............. . 

9 Potassium chloride, 260 lbs.; sodium nitrate 480 lbs ............. . 

10 None ............................................................. .. 

11 Acid phos., 3~01bs.; potas. chlor., 2601bs.; sod. nitrate, 480lbs .. . 

12 Acid phos., 320 lbs.; potas. chlor., 260 lbs.; sodi. nitrate, 720 lbs ... 

13 None. ............................................................. . 

14 1 Acid phos., 240 lbs.; potas. chlor ., 180 lbs.; sodi. nitrate, 320 lbs .. 

15 2 Acid phos., 160 lbs.; potas, c:Ior., 100 lbs.; sod. nitrate, 160 lbs .. , 

16 None ............................................................. .. 

17 Acid phos., 480 lbs., potas. chlor., 260 lbs.; sodium nitrate240 lbs. 

18 Barnyard manure, 16 tons ...................................... .. 

19 None ............................................................. .. 

20 Barnyard manure, 8 tons.. .. .. . .. .. .. . . .. .. . .................. .. 

21 Acid phos., 4351bs.; potas. chlor., 245lbs.; linseed oilmeal690 lbs. 

22 None ............................................................ .. 

23 Acid phos,. 450 lbs.; potas. chlor., 260 lbs.; dried blood, 300 lbs ... . 

24 Acid phos ., 480 lbs.; potas. chlor ., 260 lbs.; ammon. sulph. 180 lbs 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

36 

39 

40 

None ............................................................ .. 

Raw bone meal, 220 lbs.; potas. chlor. 260 lbs.; sod. nit., 480 lbs. 

Diss. boneblack, 280 lbs.; potas. chlor,, 260 lbs,; sod. nit., 380 lb3 .. 

None ............................................................ .. 

Slag phos., 260 lbs.; potas. chlor. 260 lbs.; sod. nitrate 480 lbs ..... . 

Acid phos., 240 lbs.; potas. chlor., 260 lbs.; tankage; 510 lbs.• .... . 

None ............................................................. . 

Acid phos., 320 lbs. potas. chlor., 260 lbs.; sodium nitrate, 240 lbs. 

Acid phos., 320 lbs.! potas. c):llor., 65lbs.; sodium nitrate, 120 lbs. 

None ............................................................ . 

Acid phos., 320 lbs.; potas. chlor., 130 lbs.; sod. nitrate, 480 lbs .. .. 

Acid phos., 320 lbs.; potas. chlor., 651bs.; sod. nitrate, 480 lbs .. .. 

None ............................................................ .. 

Acid phos., 200 lbs. potas. chloride, 20 lbs.; tankage, 200 lbs.s ••... 

Barnyard manure, 16 tonss ...................................... .. 

None ................................................ , ............ . 

20 

20 

20 

20 

20 

H.5 

9.7 

29.5• 

29.5• 

29.5• 

20 

20 

20 

29.5• 

20 

20 

20 

20 

24 

108 

108 

108 

108 

108 

75 

41 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

54 

27 

8 

76 

76 

76 

76 

114 

51 

25 

38 

3 
38 

3 
38 

76 

76 

76 

38 

38 

19 

76 

76 

12 

38.96 1,725 37.50 1,397, 

35.54 1,760 34.21 f.z49j 

31.54 1,552 30 97 1,195! 

35.81 

45.46 

32.25 

42.30 

34.81 

30.34 

45.59 

46.62 

30.84 

4!1.38 

34.07 

28.57 

43.42 

45.61 

32.23 

40.99 

43.23 

28.62 

43 60 

44.97 

32 13 

44.73 

46.93 

34.65 

48.62 

44.12 

1,700 

1,903 

1,532 

1,939 

1,720 

1,448 

2,001 

2,049 

1,523 

2,045 

1,693 

1,541 

2,012 

2.166 

1,615 

1,973 

2,023 

1,506 

2,040 

2,109 

1,629 

2,133 

2,166 

1,726 

2240 

2,029 

35.15 

44.55 

29 90 

39 59 

34.55 

29.58 

48.04 

48.74 

29.99 

36 99 

30 28 

27.85 

43.61 

38.83 

28.95 

34.42 

43.30 

27.91 

44.24 

46 15 

29.36 

45.08 

47.57 

31.34 

45.84 

40.62 

1,326! 
' 1,663 i 
l 

1,109: 
l 

1.497 i 
1.317: 

1,070 i 
1.899 J 

j 

2 086! 
I 

1.152! 

1,472l 
1,usj 
l,OSOj 
1,7741 

1,5541 
1,076j 

I 
1,3351 

1.78lj 

1,0Hj 
1,713' 

1,966 

1,171 

1,754-

~ 1,8801 
1,153 

1,764 

1,541 

~--

.. I .. 
jAverage unfertilized yields ....................................... I \ I \ 31.36 \ 1,567 I 29.61 I 1,11 

lFertUized on corn and wheat only. ~Fertilized on wheat only. B1899 and since; previously, same quan;i}?~ 
phosphoru~ and nitrogen as Plot 11. <1899 and since; previoull!y acid phosphate, 200 lbs.; potassium chloride,_20 l""'l'll! 
'tankage, 200 lbs. half on CO.nt and half QU peat OOr pTaat wz/ 



10-year average yield per acre at Wooster and Strongsville. 5 

yield per acre 

ter Strongsville Plot 

Wheat I Hay Corn-10 crops I Oats--9 crops 

I 
Whea t-8 crops 

I 
Hay No 

Grain I Straw Clover/ Tim'y Grain I Stover Grain I Straw Grain I Straw Clover [ Timo'y 

bu;. N>s. Ius lbs. bus. lbs. bus. lbs. bus. lbs. lbs. lbs. 

8 91 921 1,698 2,683 20.62 1,345 31.64 1,334 4.32 377 1,264 1,896 1 

15.51 1,586 2,075 2,754 28.67 1,473 41.51 1,651 11.91 1,114 2,032 2,038 2 .. 
10 40 1,070 1,860 2,771 20.02 1,343 32.16 1.318 5.06 394 1,249 1,562 3 

9.27 945 1,819 2,584 18.75 1,269 31.13 1,214 5.46 491 1,105 1,421 4 

11.08 1,173 2,049 2,853 20.87 1.376 31.59 1,342 5.36 460 1.371 1,450 5 

20.85 2,142 2,620 3,068 31.73 1,585 46.65 1.795 14.92 1.304 1,971 1,711 6 

9 24 966 1,689 2,423 23.73 1,465 32.15 1,293 5.77 484 1,491 1.473 7 

17.49 1,679 2,278 2,735 31.30 1,563 45.38 1,798 13.35 1.077 2.004 2,054 8 

11.60 1,187 2,080 2,665 24.47 1,508 36.70 1,610 7.08 632 1.557 1,817 9 

9.21 911 1,747 2,273 23.25 1,421 36.74 1,478 6 09 520 1.407 2,035 10 . 
24.00 2,516 2,801 3,136 34.86 1,809 51.88 2.148 15.56 1,398 2,113 2,416 11 

25.16 2,567 2,893 3,051 34.11 1,809 51.91 2,047 18.42 1,653 2,014 2.255 12 

926 909 1,707 2,424 24.38 1,483 36.81 1572 6.72 557 1,407 1,954 13 

21.83 2,318 2.566 2,962 33.87 1.836 41 55 1.680 16.56 1,474 2,102 2,204 14 

20.79 2,141 2,132 2,690 28.33 1,569 34.65 1,435 15.01 1,302 1,854 1,958 15 

7.92 788 1,526 2,325 26 35 1,607 34.65 1,379 6.99 556 1,435 1,726 16 

18.52 1,854 2,396 2.802 34.93 1,781 50.19 1,961 13.36 1,071 2,026 2,026 17 

15.83 1,776 2,9i6 3.489 36.04 1,870 41.37 1,713 14.01 1,242 2,067 2,145 18 

8.29 807 1.658 2408 22.60 1,565 33.88 1,337 4.69 355 1,244 1,664 19 I 

13.07 1,46'2 2,398 3,032 31.24 1,753 38.83 1.626 10.70 960 1,900 2,259 20 I 

21 11 2.1~0 2,252 2,688 32.60 1,854 51.28 2,165 15.00 1,262 2,221 2,360 21 i 
f.l3 797 1,468 2,089 25.15 1,611 38.12 1,637 7.82 657 1.461 1,837 22 

20.03 2,007 2,241 2,642 35.31 1,869 52.19 2,280 16.09 1,432 2,294 2,276 23 

20.41 2,036 2,246 2,639 34.25 1,942 51.90 2,201 16.39 1,450 2,192 2,212 2\t 

9.55 922 1,676 2,378 25.00 1,614 34.77 1,482 6.99 577 1,467 1,757 25 I 

21.18 2,141 2,712 3,216 32.86 1,865 47.48 1.879 1?.17 1,425 2,338 1,962 26 

23.79 2,376 2,387 3,076 31.83 1,824 48.12 1,895 15.54 1,311 1,974 1,708 27 

9.34 882 1,717 2,652 23.16 1,553 32.48 1,216 6.92 551 1,319 1.498 28 

22.64 2,248 2,612 3,510 34.83 1,860 47.03 1,812 17.10 1,440 2,104 1,921 29 

19.28 1,789 2,418 3,426 40.26 1,963 48.86 1,812 16.38 1,339 2,384 2,273 30 

.. .. .. .. 23.30 1,521 30.99 1,303 5.78 465 1,266 1,551 31 

.. .. .. .. 31.14 1,716 45.81 1829 14.52 1,236 2.151 1,888 32 

. .. .. .. .. 31.64 1,706 44.50 1,813 13.45 1,047 2,257 2,064 33 

.. .. .. .. 20 20 1,417 30.51 1,280 5.68 482 1,191 1,483 34 

.. .. .. .. 29.52 1,665 46.26 1,915 14.31 1,199 1,992 1,992 35 

:~;.•· .. .. .. 33.73 1,847 44.88 1,793 15.39 1,286 2,304 1.894 36 

.. .. .. .. 23.52 1.448 32.51 1,337 5.64 430 1,335 1,577 01 

.. .. .. .. 27.96 1,668 33.52 1,383 13.61 1,155 2,119 1,889 88 

.. .. .. 26.11 1,548 32.56 1,280 11.03 927 1,981 1,742 39 

.. .. .. 21.47 1,401 29.69 .I 1,207 5.27 431 1.277 1,374 40 -s.91 1 l£5/ 1,671 1 2,424 11 23.261 1,4971 33.28 1 1,362 1 11.oo 1 495 1 1.333 1 1,001 1 
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TABLE II-IO-year average increase, value of increase, cost of fertilizers and net 
gain or loss per acre. 

Fertilizing ele~ I Average increase or decrease(-} per acre. ments 

Com Oats Wheat Hay Total Cost Net 
Plot Phos- Pot- Nit-

value of gain 
No. phor- ass- of fertil- or 

us ium rogen Grain! S•o- Grain I Straw Grain I Straw Clo-1 Tim- in~ izer. loss(*) 
ver ver othy crease 

lbs. lbs. lbs. bus. I lbs. bus. lbs. bus. lbs. lbs. lbs. 

WOOSTER. 

2 20 ·ios .... 6.84 145 7.00 214 6.48 657 336 104 s 15.07 s 2.40 s 12.67 
3 .... "76 3.71 194 3.47 60 1.25 134 81 153 5.67 6.50 * 0.83 
5 2o .. .... 4.03 155 4.54 160 1.82 222 273 323 8.33 12.00 * 3.67 
6 ·ios 76 13.45 365 14.Z9 525 11.40 1,184 888 592 31.04 14.40 17.64 
8 20 "76 10.69 435 9.79 401 8.26 732 570 362 22.37 8.90 13.47 
9 2o" 108 3.83 245 4.86 234 2.38 258 352 342 9.54 18.50 * 8.94 

11 108 76 15.08 528 18.33 801 14.77 1,606 1,067 813 39.14 20.90 18.24 
12 20 108 114 15.95 551 18.88 962 15.92 1,658 1,172 677 41.02 26.90 14.12 
14 14.5 75 51 H.30 516 7.71 354 13.01 1,449 918 571 35.61 14.30 21 31 
15 9.7 41 25 5.11 189 3.51 152 12.42 1,312 546 332 21.39 7.70 14.69 
17 29.5 108 38 14.31 446 15.39 715 10.47 1,059 826 449 30.29 16.10 14.19 
18 .... .... .... 15.19 576 9.48 487 7.66 976 1,362 1,108 30.62 . .... . .... 
20 29:5 ·ios "38 9.96 394 5.82 270 4.83 658 803 730 19.40 

i1fio i6:27 21 13.40 481 15.22 715 12.93 1.389 721 492 32.37 
23 29.5 108 38 13.81 493 15.85 627 11.43 1.168 704 456 30.78 16'10 14.68 
24 29.5 108 38 14.01 521 17.27 837 11.33 1,156 640 357 30.86 16.10 14.76 
26 20 108 76 11'76 471 15.06 589 11.70 1,232 1,023 746 32.19 20.90 11.29 
27 20 108 76 13.12 471 16.89 721 14.~7 1,481 685 515 34.26 20.90 13.36 
29 20 108 76 13.98 512 14.50 611 13.30 1.366 895 858 34.87 20.90 13.97 
30 29.5 108 38 9.47 301 9.28 388 9.94 907 701 773 ..... ..... . .... 

STRONGSVILLE. 

2 20 ·ios .... 8.68 153 10.04 357 7.21 699 820 300 $ 20.66 $ 2.40 $ 18.26 
2 .... "76 .63 49 .88 64 -.02 -60 91 -17 0.94 6.50 * 5.56 
5 2o" .... .46 42 .12 102 -.19 -29 137 12 0.81 12.00 *11.!9· 
6 ·ios 76 9.65 185 14.84 529 9.20 818 608 255 24.09 14.40 9.69 
8 20 "76 7.92 104 11.70 443 7.48 581 540 394 20.25 R.90 11.35 
9 108 1.06 7'd 1.49 193 1.09 124 121 -31 2.90 18.50 *15.60 

11 20 108 76 11.23 388 15.11 639 9.26 866 705 408 26.4:! 20.90 5.52 
12 20 108 114 10.10 347 15.12 506 11.90 1,108 607 274 27.66 26.90 0.76 
14 14.5 75 51 8.83 312 5.46 172 9.75 917 686 326 21.57 14.30 7.27 
15 9.7 41 25 6.44 127 -.25 16 8.12 745 428 156 14.54 7.70 6.84 
17 29.5 108 38 9.83 188 15.80 596 7.1(5 581 657 321 22.70 16.10 6.60 
18 .... .... ..... 12.20 291 7.23 361 8.56 820 759 460 23.56 ..... ····· 
20 29:5 'ios 

7.41 170 3.53 187 4.97 504 593 537 15.31 '8:0ii 21 38 8.68 321 14.85 627 8.22 705 823 581 24.84 16.10 
23 29.5 108 38 10.21 267 15.19 694 8.55 801 831 466 25.78 16.10 9.68 
24 29.5 108 38 9.20 329 16.01 667 9.13 845 727 428 25.69 16.10 9.59 
26 20 108 76 8.48 271 13.47 486 10.21 857 920 291 25.53 20.90 4.63 
27 20 lOS 76 8.05 251 14.39 590 8.60 752 605 124 21.71 20.90 0.81 
29 20 108 76 11.62 318 15.05 567 10.56 917 802 405 28.19 20.90 7.29 
30 29.5 108 38 17.01 431 17.37 538 10.22 843 1,100 740 33.89 i4:9o io:9i 32 20 lOS 38 10.49 302 14.98 534 8.76 764 910 361 25.81 
33 20 108 19 11.21 291 13.83 525 7.73 570 1,041 558 25.85 11.90 13.95 
35 20 5:! 76 8.21 237 15.08 618 8.65 734 753 478 24.40 17.65 6.75 
36 20 27 76 11.32 409 13.04 475 9.74 838 1,017 348 27.13 16.03 11.10 
38 24 8 12 7.75 331 2.55 94 8.09 725 803 380 18 84 4.50 14.34 
39 .... . . ~ . .... 6.90 247 2.05 65 5.64 496 684 300 14.62 . .... . .... 

on Plot 2, but is· not quite so large as on Plot 11, with a smaller dressing of 
sodium nitrate. It is seen, however, that a further reduction of sodium nitrate, 
on Plot 17, causes a marked reduction in the total and net g-ains, although the 
cost of the fertilizer has been very materially reduced. A further point to be 
observed in connection with this plot is that it bas received a larger application 
of phosphorus than any other one in the series, thus seemingly answering the 
question, which bas been raised with reference to these experiments, whether 
more phosphorus might not have been used as a substitute for part or all of the 
nitrogen or potassium. 

At Strongsville, however, the outcome bas been quite different. In that test 
phosphorus bas produced a much larger increase than at Wooster, but potassium 
has apparently produced no effect unless associated with nitrogen. Sodium 
nitrate, when used alone, has produced practically 110 effect, but when used in 
combination with phosphorus, on Plot 6, there is an additional increase of crop, 
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an increase which is further augmented when potassium is added, on Plot 11, 
and still further when the nitrate is increase on Plot 12, while in this test, as 
in that at Wooster, a reduction in yield follows the withdrawal of part of the 
nitrate, on Plot 17, notwithstanding the increase of phosphorus on this plot. 

TABLE III-10-Year average value of increase, cost of fertilizers and net gair. 
or loss per acre for each rotation of 5 crops. 

'Value of increase Cost Net gain or loss(-) 
Plot Fertilizers containing: of No 

I I Wooster Strongs- fertilizers Wooster Strongs-
ville ville 

2 Phosphorus only •................. $15.07 $20.66 $ 2.40 $12.6'7 $18.26 

3 Potassium only ................... 56i 0.94 650 --o.ss -5.56 

5 Nitrogen only .................... 8.33 0.81 12 00 -3-6i -11.19 

9 Nitrogen and potassium ......... 9.54 2.90 18.50 -8.94 -15.60 

:8 Phosphorus and potassium •...... 22.37 20.25 8.90 13.47 6.35 

{) Phosphorus and nitrogen ......... 31.04 24.09 14.40 16.64 9 69 

17 j Phosphorus, potassium ........ ( 
1 and 381bs nitrogen ........... 1 30.29 22.70 16.10 14.19 6-60 

11 _I Phos,r>honts, potassium •....... l 
1 and t6lbs. mtrogen ............ I 39.14 26.42 20.90 18.24 5.52 

12 1 Phosphorus, potassium ........ I 
-1 and 114lbs. nitrogen .......... r 41.02 27.66 26.90 14.12 0.76 

18 Yard manure, 16 tons ............ 30.62 23.56 .. .. .. 
20 Yard manure, 8 tons, ............ 19.40 15.31 .. .. .. 

Evidently nitrogen here, as on the Wooster soil, stands second to phosphorus 
in producing increase of crop, but whereas on the Wooster soil, the value of the 
increase from nitrogen has been much greater than the added cost of the ferti
lizer, at Strongsville this added cost has not been fully recovered. A possible 
explanation of a part, at least, of this difference in effect of nitrogen is suggested 
by the fact that the land on which the t:ltrongsville test is located had lain in 
pasture for many years before the test was begun, whereas that at Wooster had 
been under exhaustive cropping for a similar period, the result being that the 
Strongsville soil shows under analysis nearly twice as much nitrogen per acre 
as that found in the Wooster soil. This, however, does not seem to be the only 
explanation, as the Strongsville unfertilized crops of corn, wheat and hay are 
very much smaller than those at Wooster, notwithstanding the chemical 
superiority of the Strongsville soil. This soil is, in fact, cold and heavy, re
ponding slowly to cultivation. It is noticeable that oats, a cold-climate crops, 
yields more at Strongsville than at Wooster, and shows a comparatively prompt 
response to fertilizing, while the corn crop at Strongsville is 25 percent below 
that at Wooster, and the wheat crop nearly 50 percent below. The timothy crops 
at Strongsville have generally proved failures, the timothy being choked out by 
Spiked Oat-grass, which occupies this soil as soon as cultivation ceases. 

It would seem that the Strongsville soil needs such treatment as will ma
·terially improve its physical coudition before it can be profitably employed in 
crop production. Some preliminary tests indicate that this soil needs lime in 
large quantities and experiments are under way to determine this point. 

A noteworthy feature of these experiments is exhibited by Table IV, in 
which the results of the test at Wooster are arranged in two periods, of 5 years 
each. 

There has been a small decrease in the average yield of all the crops on the 
unfertilized land for the second of these periods, as compared with the first, corn 
falling in average yield 1.07 bushels per acre, or about 3 percent; oats, 2.61 
bushels, or 8 percent; wheat, 0.63 bushel, or 7 percent; clover, 356 pounds, or 
nearly 20 percent, and timothy, 256 pounds, or a little more than 10 perc_ent. 
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TABLE IV-Average value of increase and net gain or loss per acre at 'Vooster 
for each rotation of 5 crops, arranged in 5-year periods. 

Value of increase. Cost Net gain or 
loss(-) 

Plot Fertilizers containing:- of 
No. First Second First Second period. period. fertilizer. period. ptOriod 

------------
2 Phosphorus only ................ ················ $ 9.71 $ 20.33 $ 2.40 $ 7-31 $ 17.93 

3 Potassium only ................................... 5.83 5.28 6 50 -.67 -1.22 

5 Nitrogen only ................................... ·· 5.4f 11 63 12 00 -6 59 -.37 

9 Nitrogen and potassium .... , ................ .... 6.54 12.68 18 50 -11.96 -5.82 

8 Phosphorus and potassium ........................ 16.38 28.27 8 90 7.48 19.37 

6 Phosphorus and nitrogen ......................... 21.69 40.96 14.40 7.29 26 56 

17 Phosphorus, potassium and 381bs, nitrogen ...... ..... 42.15 16.10 . .... 26 05 

11 Phosphorus, potassium and 761bs. nitrogen ...... 30.05 48.29 20.90 9.15 27 39 

12 Phosphorus, potassium and 114 Jbs. nitrogen ..... 29.89 52.42 26.90 2.99 25.52 

10 Yard manure, 16 tons ....... ····················· 21.86 38.76 ..... ..... ····· 
20 Yard manure, 8 tons .............................. 14.45 24.46 ..... ..... . .... 

Average unrertuiZed values ................... 1 57.60 I 52.61 ..... I ..... . .... 

On the fertilized land there has been a general increase in the yield of the 
cereal crops, corn showing a gain in average yield for the second period in 
every case; oats in every case except on Plots 2, 3, 5 ancj 9, and wheat in every 
case except on Plots 3, 5 and 9. Clover, on the contrary, shows a diminishing 
yield on every plot on which acid phosphate or disolved bone black has been 
used, and timothy on every such plot except Plot 12. Both clover and timothy 
show slight gains in yield on PlotS, receiving sodium nitrate only, but both 
clover and timothy fall off in yield on Plot 3, receiving potassium chloride alone, 
and on Plot 9, receiving potassium chloride and sodium nitrate. Both clover 
and timothy show a reduction in y1eld on the manured plots. 

In the Strongsville test the corn crop is the only one that has completed two 
rotations, and therefore appeared twice on each section of land. This crop 
shows a decided tendency to reduction in yield on the unfertilized land, a 
tendency which is generally arrested by fertilizers containing phosphorus, but 
not by manure. Only 9 crops of oats have been harvested, but this crop as a 
wfu.ole shows increased yields during the last four years of the test, on unfertiliz
ed as well as on fertilized land. Of wheat and clover only 8 crops each have 
been secured, and the outcome is so irregular that it seems wiser to complete 
the two rotations before attempting to draw conclusions. 

Table IV shows that during the first five years of the test at Wooster the net 
gain from the fertilizers, after paying their cost, was practically the same on 
Plots 2, 8 and 6, and that it was very much larger on these plots than on Plot 
12; but during the second period the net gain on Plots 6 and 12 has been more 
than one-third greater than on Plots 2 or 8, and that on Plot 11 about one-half 
greater, thus showing that, while phosphorus evidently is the fertilizing element 
first required on this soil, the time comes when the need for nitrogen is not 
less urgent and when the supply of potassium must not be neglected if the great
est profit is to be attained, an outcome which forcibly illustrates the inadequacy 
of a single season's test to furnish a reliable guide in fertilizing. 

It appears, moreover, that the combination of fertilizing elements, which is 
now producing the most profitable result in this experiment, is very different 
from that found in the ordinary fertilizer, since the materials used on Plot 11 
contain 20 pounds of phosphorus, equivalent to 45 pounds of "phosphoric acid", 
associated with 76 pounds of nitrogen, equivalent to92 pounds of "ammonia," 
whereas the fertilizers on the market usually contain several times as much 
phosphoric acid as ammonia. 
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While these experiments clearly demonstrate the importance of a supply of 
available phosphorus and potassium on the worm soil at Wooster, they also 
show the vast importance of the nitrogen supply, the added value of the increase 
on Plot 12 due to nitrogen being almost as great as the total increase from 
phosphorus and potassium combined on Plot 8. 

RATIO OF NITROGEN TO PHOSPHORUS AND POTASSIUM lN CROPS 

AND I<'Jl:RTILlZER. 

In planning this experiment, twelve years ago, we first ascertained the 
average yield per acre in Wayne county ofthe various crops included in the 
proposed rotation, as shown by the official statistics; we then calculated the 
quantities of nitrogen, phosphorus and potassium that would be found in such 
crop yields. The results of this calculation are given in the following table: 

Table V-Average yield of crops in Wayne county, with phosphorus, 
potassium and nitrogen contained. 

Elements contained: 

Crop. 
Average yield 

per acre. 
Phosphorus Potassium Nitrogen Lime 

Com .••..••...•..••... 34.5 bus. 8.41bs. 25.7 lbs. 53.51bs, lO.Blbs. 
Oats .................. 36.8 " 5.4 " 30.5 " 88.1 " 12.1 .. 
Wheat ....... ········ 16.9 " 4.0 " 15.9 " 32.6 " 5.5 ,. 
Clover ................. 2,600 lbs. u " 36.3 .. 52.0 " 52.0 " 
Timothy .............. 2,700 .. 4.3 .. 29.1 .. 26.0 " 13 0 .. 

Total for 5 crops ................. 26.2 " 131.5 .. 203.2 " 93.4: " 

In computing Table V the straw and stover are included with the grain, on 
the basis of average yields at the Experiment Station. This table indicates 
that the ratio of nitrogen to phosphorus in the average yields of such a rotation 
would be about 7. 7 to 1, and of phosphorus to potassium about 1 to 5.4. 

In these experiments the ratio of nitrogen to phosphorus in the fertilizers was 
made about 3 to l-or less than half the ratio found in the average crops-except 
on Plot 12, where it is 4.3 to 1, and on Plots 17, 21, 23, 24 and 30, where it is 
about 1.5 to 1; it being expected that the clover crop would furnish a consider
able part of the nitrogen required by the other crops of the rotation. 

CLOVER AND THE NITROGEN SUPPLY. 

The results at Wooster show clearly that the total yield has steadily 
advanced as the ratio of nitrogen to phosphorus in the fertilizer has approached 
that found in the crops. It is true that the clover yield has been small and 
unsatisfactory, the average yield being much below that for the state, thus 
suggesting the query whether, if the clover crop bad made a normal growth, the 
demand .for nitrogen in the fertilizers might not have been less urgent. It is 
also true that the net gain on Plot 12, receiving the largest quantity of nitrogen, 
is somewhat smaller as yet than that on Plot 11, but this is apparently due to 
the law that as the limit of possible production is approached the increase :from 
further fertilizing will diminish. 

ROTATION OF POTATOES, WHEAT AND CLOVER, 

This point is illustrated by a second experiment, in progress at the Wooster 
Station, in which potatoes, wheat and clover are being grown in a 3-year 
rotation. This experiment is located partly on a portion of the Station farm 
which had been kept in good condition before it came into possession of the 
Station, and partly on new land, cleared from the forest for the purpose of this 
test, theold land having been so well handled that we find it but little if any less 
productive than the new. The general plan of fertilizing in this test, which, in 
the main, is the Sd.me as that in the one just described, is given in Table VI. 
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TABLE VI-Plan of fertilizing in potatoes-wheat-clover rotation and average yield per acre by 5-year periods. 

Plot 
No. Fertilizing materials applied during each 3-year rotation. 

--
1 None ...•.••••••••.•...............•....•............................. 
2 Acid phosphate, 320 lbs. . . . . . . . . . . . . . . . . . ......................•...... 
3 Potassium chloride, 200 lbs .......•.................................... 
4 None .................................................................. 
5 Sodium nitrate, 240 lbs ................................................ 
6 Acid phosphate, 320 lbs,; sodium nitrate, 240 lbs ..................... 
7 None .................................................................. 
8 Acid phosphate, 320lbs. ;potassium chloride, 200 lbs ......... • ........ 
9 Sodium nitrate, 240lbs.; potassium chloride, 200 Jbs .................. 

10 None ................................................................... 
11 Acid phos., 320lbs.; potass. chloride, 200lbs.; sod. nitrate, 240 lbs ... 
12 Acid phos., 320 lbs.; potass. chloride, 200 lbs.; sod. nitrate, 400 lbs .. 
13 None ................................................................. 
14 Acid phos,, 480lbs.; potass. chloride, 300 lbs.; sod. nitrate, 320 lbs ... 
15 Acid phos., 4801bs.; potass. chloride, 300 lbs.; sod. nitrate, 320 lbs ... 
16 None .................................................................. 
17 Barnyard manure (on wheat), 4 tons .................................. 
18 Barnyard manure (011 wheat), 8 tons ................................. 
19 None .................................................................. 
20 Acid phos., 320lbs.; potass. chloride, 200lbs.; sod. nitrate,l60 lbs ... 
21 Acid phos., 290lbs.; potass. chloride, 200lbs.; linseed oil meal, 460 lbs 
22 None ................................................................... 
23 Acid phos ., 320lbs.; potass. chloride, 200 lbs.; dried blood, 200 lbs .... 
24 Acid phos., 320 bs.;potass. chlor., 2001bs.; ammon. sulph.,l20 lbs. 
25 None ........... !. .................................................... 
26 Raw bonemeal, 200 lbs., potass. chlor., 200 lbs.; sod, nitrate, 1751bs, 
27 Diss. boneblack, 280lbs.; potass. cblor., 200 lbs,; sod. nit., 240 lbs, .. 
28 None ................................................................. 
29 Slag pho:;rhate, 260lbs.; potass. cblor., 2001bs.; sod. nitrate, 240 lbs 
30 Barnyar manure (on potatoes:, 8 tons ............................... 
31 None .................................................................. 
32 Barnyard manure (on wheat,) 16 tons .. .. .. .. .. .. . .. ................ 
33 Acid pbos., 160 lbs,; potass. chloride, 200 lbs.; tankage, 340 lbs ...... 
34 None ................................................................. 

- -- ----- -~---

Average unfertilized yields.. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. ......... . 
Average unfertilized yields of Plots 1-16 ............................. . 
Average unfertilized yields of Plots 17-34 ........................... . 

Potatoes 

First 
period 

bus. 
155.57 
177.51 
174.91 
161.53 
167.14 
189.64 
154.14 
181.38 
173.43 
156.21 
178.15 
187.31 
148.09 
191.11 
193.90 
146.17 
147.05 
147.35 
142.21 
182.84 
175.91 
146.51 
182.51 
173.48 
142.97 

i7o:9i 
148.23 
166.94 
183.77 
144.62 ...... 
······ ....... 

152.01 

Second 
period 

bus. 
178.06 
195.34 
189.41 
180.93 
190.55 
200.64 
181.27 
211.41 
193.12 
175.45 
201.38 
201 46 
177.74 
208.49 
208.37 
171.35 
181.89 
184.37 
168.08 
207.00 
204.75 
168.31 
198.11 
195.26 
162.17 
193.59 
203.16 
159,96 
192.49 
211.97 
160.65 
194.48 
192.02 
158.23 

170.22 
177.47 
162.90 

Average yield per acre. 

Grain 

First 
period 

bus. 
22.08 
25.07 
22.75 
19.86 
22.23 
27.60 
20.08 
27.77 
27.15 
20.85 
29.74 
31.12 
21.29 
32.07 
30.02 
20.57 
22.68 
23.38 
18.24 
23.17 
26.27 
17.63 
26.58 
26.88 
18.02 
28.26 
28.72 
19.13 
29.74 
2d.17 
18.88 . .... ..... 
····· 
19.59 

Wheat 

Second 
period 

bus. 
34.96 
41.86 
36.66 
35.15 
34.63 
39.72 
32.4& 
39.42 
37.91 
32.84 
41.87 
41.47 
30.94 
40.68 
39.25 
28.24 
33.41 
35.29 
26.53 
37.83 
36.66 
25.77 
37.98 
36.37 
26.42 
37.98 
39.52 
26.43 
39.R3 
35.01 
25.96 
37.99 
37.11 
25.80 

19.21 
32.43 
25.98 

Straw 

First 
period 

lbs. 
2,337 
2,556 
2,135 
1,992 
2,370 
2.754 
2,013 
2,519 
2,465 
2,005 
2,797 
3,026 
2,044 
3,052 
2,737 
2,015 
2,215 
2,249 
1.773 
2,221 
2,407 
1,672 
2,517 
2,503 
1,704 
2,804 
2,771 
1,906 
2,939 
2,170 
1,829 ..... ..... . ... 

1,919 

Second 
period 

lbs. 
3,395 
4,179 
3,252 
3,253 
3,421 
4.202 
3,098 
3,651 
3,437 
2,895 
3,811 
3,855 
2,753 
3,883 
3,659 
2.449 
3,037 
3,248 
2,288 
3,610 
3,324 
2,239 
3,385 
3,234 
2,354 
3,281 
3,651 
2.503 
3,806 
3,327 
2,413 
3,620 
2,213 
2,270 

2,660 
2,974 
2,344 

First 
period 

lbs. 
4,199 
4,247 
3,911 
3,858 
4,085 
4,311 
3,940 
4,140 
4,297 
3,872 
4,005 
4,352 
3.874 
4,195 
4,137 
3,519 
3,943 
4,346 
3,335 
4,113 
3,805 
3,433 
3,470 
3,524 
3,319 
3,537 
3,530 
3,349 
4,198 
3,921 
3,151 . .... . .... 
····· 
3,607 

Hay 

Second 
period 

lbs. 
3,785 
4,125 
3,651 
3,157 
3,459 
3,432 
3,253 
3,420 
3,370 
2,997 
3,185 
3,262 
3,120 
3,295 
3,290 
2,962 
3,432 
3,980 
2,632 
3,287 
2,777 
2,777 
2,975 
2,860 
2,612 
3,370 
3,117 
2,900 
3,525 
3,742 
2,812 
4,402 
3,272 
3,204 

3,018 
3.21% 
2823 



TABLE VII :-Average increase per acre in potatoes-wheat-clover rotation, vatne of increase, cost of fertilizers ancl net gain or loss. 

Plot 
No. 

1 

3 

5 

6 

8 

9 

ll 

12 

14 

15 

17 

18 

20 

21 

13 

24 

26 

27 

29 

30 

32 

33 

Potatoes 

First 
period 

bus. 
19.95 

8.90 

8.07 

33.05 

26.55 

17.91 

24.35 

35.89 

42.96 

46.79 

39.21 

30.82 

37.17 

29.33 

19.95 

24.42 

19.92 

37.95 

I Second 
period 

bu. 
m33 

~-
9.M 

m.35 

u.ru 
w.oo 
~17 

24~ 

s~ 

~89 

12.M 
W.69 

33.~ 

90.~ 

u~ 

31.M 

82~ 

-~ 
-~ •• 
~M 

82.90 

Average increase per acre 

Wheat 

Grain 

First 
period I Second 

period 

bus. 
3.73 

2.15 

2.30 

7.59 

7.43 

6.56 

8.74 I 
9.96 

11.02 

9.21 

2.89 

4.36 

5.14 

8.44 

8.82 

8.99 

9.86 

9.g5 

10.69 

4.20 

8.55 

9.91 

bus. 
6.00 

1.58 

1.94 

6.37 

6.83 

5.20 

9.67 

9.90 

10.65 

10.11 

6.08 

8.86 

12.22 

10.96 

12.00 

10.17 

11.56 

13.09 

13.55 

8.89 

12.08 

11.26 

I Straw 

First I Second 
period period 

Jbs. I lbs. 
334 831 

28 -49 

370 

798 

509 

457 

779 

995 

1,017 

762 

280 

395 

482 

702 

834 

809 

1,033 

932 

1.059 

315 

811 

911 

230 

1,052 

620 

474 

963 

1,055 

1,231 

1,108 

641 

907 

1,337 

1,069 

1,107 

918 

877 

1,197 

1,354 

885 

1,256 

895 

First 
perio<l 

lbs. 
161 

-61 

198 

398 

222 

402 

132 

478 

440 

550 

485 

949 

745 

405 

75 

167 

208 

60 

915 

706 

Hay 

l Second 
period 

lbs. 
550 

291 

270 

211 

252 

287 

147 

183 

227 

275 

582 

989 

606 

48 

252 

192 

662 

313 

656 

901 

1,459 

198 

To':.al value or 
increase per acre 
for each rotatimi 

First I 
period 

$ 
a35 

4~ 

&W 

m~ 

17.00 

M.60 

rn.u 
~.~ 

28.U 

27.77 

U.67 

~M 

22.~ 

20.25 

ffi.~ 

m.26 

22.00 

19.98 

Second 
period 

"' ~13.02 
5.83 

6.40 

1~.71 

19.11 

12.04 

19 61 

19.~ 

23.75 

23.95 

13.23 

18.96 

28.93 

24.39 

24.74 

22.21 

25 81 

29.70 

29.29 

30.55 

30.66 

22.94 

Cost 
of 

ferti
lizer 

$ 
2.® 

5. 

Bm 
8M 

7.® 

11.00 

UM 

U.® 

m.1o 
m.w 

11.40 

13.40 

Net gain or loss (-) 

for each rotation 

First 
period 

$ 
8.50 

-.09 

.15 

12.60 

10.28 

3.60 

4.71 

7.44 

9.02 

8.67 

10.27 

9.67 

10.94 

8.85 

4.97 

5.86 

8.65 

Second 
period 

$ 
10.62 

.83 

.40 

6.31 

11.71 

104 

6.21 

2.44 

4.65 

4.85 

17.53 

12.90 

13.34 

10.81 

12.41 

16.30 

15.89 

I I I ,.--------~------~--------~·-------~--------~--------~--------~--------~------------~-------------
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Table VI shows that the yields of wheat and clover in this test have been 
very much greater than in the 5-year rotation, and that, while there has been 
some loss in yield of the clover for the second period, as compared with the first, 
the wheat and potatoes have shown a marked increase in yield, both on the 
unfertilized and on the fertilized laud. A remarkable feature of this test is that 
the gain in the unfertilized yield has been so great that in many cases the profit 
from the use of fertilizers has been smaller during the second period than during 
the first, as shown by Table VII. It is true that part of the apparent gain in 
the yield of the wheat crop during the second period has been due to the fact that 
the wheat crops in this test suffered relatively more from the Hessian fly attack 
of 1895 and 1896 than from that of 1900 and 1901, but this does not seem to be the 
full explanation, since the average yield for the remaininfii three years of the 
first period is still below that of the five years following, and this, moreover, 
would not account for the increase in yield of the potato crop. 

Table VI shows that the yields of all the crops on the unfertilized plots in 
this test have been considerably larger on Plots 1 to 16 than on Plots 19 to 34, 
while several of the fertilized plots have made nearly as large a yield in the area 
between Nos. 19 and 34 as between Nos. 1 and 16. The plots included in this 
experiment are arranged in three sections, A, B and C, of 34 plots each, the 
sections running east and west, the plots north and south. By this arrange
ment plots of the same number run continuously through the three sections. The 
numbering begins on the west side so that Plots 1 to 16lie in the west half of the 
tract and Nos.19 to 34in the east half. The new land, previously mentioned, lies in 
the north half of the tract, comprising all o£ Section C and about half of Section 
B- The superior fertility of the west half of this tract is therefore apparently 
due to natural soil conditions, extending over both old and new land. 

On the western half of the tract several of the plots have given a 5-year 
average yield of more than 200 bushels of potatoes and more than 40 bushels of 
wheat per acre, while yields nearly as great have been attained by some of the 
plots on the eastern half, but the unfertilized yields have been so much higher 
on the western half than on the eastern that the increase due to the fertilizers 
appears to be much greater on tbe latter portion. 

The clover, as well as the wheat ar!d potatoes, has given much greater 
yields qn the western half, and here we find that this crop has apparently 
furnished all the nitrogen required to maintain the other crops in maximum 
production, and that all that is required to secure such maximum yields is to 
furnish a small quautity of available phosphorus and potassium. Ass oon, 
however, as the unfertilized clover yield falls to less than a ton and a half per 
acre, as it does on the eastern half of the tract, the unaided wheat yield drop!> 
with it to about26 bushels and the potato yield to 163 bushels, and the effect of 
nitrogen in the fertilizer becomes apparent. The diminishing yield of clover on 
the western half of the tract would therefore seem to be a warning that the 
favorable outcome thus far shown on that portion will not long be maintained, 
unless some means be found to check this downward tendency. 

The results of this experiment may perhaps be brought out more clearly by 
a direct comparison of the total yields per acre than of the increase alone. 
Such a comparison is given in Table VIII, which is a summary of the results of 
the second 5-year period, as given in Table VII; the second period being chosen 
as indicating more nearly the present tendency of the work than the earlier 
period. 

Bearing in mind the reason already given for the apparently smaller 
increase on Plot 11 than on other plots similarly fertilized, Table VIII shows 
very clearly that an average yield of a ton and a half per acre of clover hay 
once in three years has not left enough available nitrogen in the ground to supply 
the demands of a maximum crop of potatoes and wheat, following the clover in 
rotation. 

A comparison of the clover yields in this test, with those produced in the 
5-year rotation, shows that practically twice as much clover has been produced 
in each crop of the shorter rotation as in the longer one. As the clover appears 
once in three years in this rotation, as against once in five years in the longer 
one, it will be seen that for every ton of hay produced in the 5-year rotation 
about three tons have been grown in the 3-year course. A ton of clover hay 
should contain about 40 pounds of nitrogen. If it be assumed that the roots 
contain half as much per acre as the hay, 3000 pounds of clover hay would leave 
in the ground about 30 pounds of nitrogen, part of which has been taken from 
the atmosphere and part, no doubt, from stores already in the soiL The 
average crop of nearly 30 bushels of wheat, grown on the unfertilized land in 
this test, would contain about 60 pounds of nitrogen, and the average crop of 170 
bushels of potatoes, about 35 pounds. It does not appear probable, therefore, 
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that a clover crop yielding even two tons of hay per acre would provide a suffic
ient accumulation of nitrogen in the soil to maintain the present yields of potatoes 
and wheat for many years, the hay being removed from the land. 

TABLE VIII:-Fertilizing in potatoes-wheat-clover rotation; S-year aver
age total yields, value of increase and net gain per acre for 

Plot 

No. 

2 

8 

20 

21 

23 

24 

11 

26 

27 

29 

14 

15 

I 

I 

each rotation of 3 crops. 

5-year average yield per acre 
Total Cost of 

I 
Potatoes, 

bus. 

170.22 

195.35 

211.41 

I 
Wheat, Clover, value of ferti-

bus. lbs. increase, lizers. 

AVERAGE UNFERTILIZED YIELD:-

29.21 3,018 

YIELDS FROM FERTILIZERS CONTAINING:

PHOSPHORUS ONLY:-

41.86 4,125 $15.13 $ 2.40 

PHOSPHORUS AND POTASSIUM:-

39.42 3,420 19.11 7.40 

PHOSPHORUS AND POTASSIUM WITH 25 POUNDS NITROGEN:-

207.00 36.83 3,287 28.93 11.40 

204.75 36.66 2,777 24.39 " 
198.11 37.98 2,975 24.79 " 
195.26 36.37 2,860 22.21 " 

PHOSPHORUS AND POTASSIUM WITH 38 POUNDS NITROGEN:-

201.38 41.87 3,185 19.61 13.40 I 
193.59 37.98 3,370 25.48 " 
203.16 39.52 3,117 29.70 " 
192.49 39.8:l 3,525 28.29 " 

Net 

gain. 

$12.73 

11.71 

17 53 

12.99 

13.34 

10.81 

6.21 

12.08 

12.08 

16.30 

MORE PHOSPHORUS AND POTASSIUM, WITH 51 POUNDS NITROGEN:-

208.49 

208.37 

40'68 

39.25 

3,295 

3,290 

23.75 

23.95 

19.10 4.65 

4.85 

It is true that the soil obtains nitrogen from other sources than leguminous 
plants. A small amount of ammonia is washed out of the atmosphere and into 
the soil by rain, and there are undoubtedly organisms in the soil, aside from the 
nodule forming bacteria of the Leguminosae, which transform the free nitrogen 
of the atmosphere into available form; but that the action of these natural 
agencies is not sufficient to provide nitrogen for more than a very moderate 
crop production is the experience of the ages. 

The question arises therefore, is there not some way by which clover may be 
supplemented as a nitrogen gatherer more cheaply than by the purchase of 
nitrogenous fertilizers? ' 
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BARNYARD MANURE AS A SOURCE OF NITROGE~. 

Our analyses of manure show that a ton of fresh cattle manure, taken 
Jirectly from the stable without exposure to the weather, should contain from 9 
to 10 pounds of nitrogen, 3 to 4 of phosphorus and 7 to 8 of potassium; but that, 
after a few months' exposure in an open barnyard, from 50 to 80 percent. of each 
Qf these elements may be lost from the manure by leaching or chemical action. 
The manure used in these experiments has been thus exposed, following the 
ordinary farm practice, and has lost not only a large portion of its ferrilizing 
constltuent::;, as measured by weight, but the loss has fallen upon the more 
easily soluble, and therefore more effective portions of these constituents. The 
16 tons of manure applied to Plot 18, therefore, if taken directly from the stable, 
should have carried about twice as much nitrogen as that given to Plot 11, 
two to three times as much phosphorous, and at least as much potassium; but 
the increase recovered from Plot 18 bas more nearly approximated that found on 
Plot 14, which has received much smaller quantities of the different fertilizing 
materials. 

The remarkable effect produced on many Ohio soils by carriers of phos
phorus indicates that the system of handling and using manure has been such 
as to reduce the effectiveness of this constituent to a greater extent, relatively, 
than that of the nitrogen and potassium, and in order to test this point especially, 
as well as to obtain further knowledge respecting the waste of other constituents 
of the manure, an expenment was begun in 1897 in which manure, taken from 
the open barnyard after the plan previously followed, has been compared with 
manure from animals of the same description, taken directly from the stable to 
the field without exposure to the weather, and with manure of both kinds 
reenforced with phosphorous by dusting it with finely ground, raw phosphate 
rock, or with acid phosphate, a few weeks before its application to the field. 
Both kinds of manure have also been treated with kainit and gypsum, in order 
to study the effect of conservation of nitrogen separately from that of reenforce
ment with phosphorous. This experiment was located on a part of the same 
worn farm on which the 5-year rotation first described is situated, but it was 
limited to a 3--year rotation of corn, wheat and clover, the manure being all 
applied to the corn crop and plowed under. The average outcome of this test is 
given in Table IX. 

Comparing the unmanured yields, as shown in Table IX, with the 10-year 
average unfertilized yields, given in Table I, we see that the average 
production of corn has been about 3 bushels greater in the shorter rotation than 
in the longer one, while the yields of wheat and clover have been practically 
the same. 

Comparing Plot 15, Table IX, with Plot 18, Table II, we see that the total 
value of increase produced from 8 tons of untreated yard manure, applied once 
in three years, has been almost half that from 16 tons, given in two applications 
during 5 years. In other words, the increase per ton of manure has been worth 
$2 38 in the shorter rotation and $2.42 in the longer one. These comparisons 
indicate a very close similarity in the general soil conditions in the two tests. 

Comparing Plots 15 and 16 in the shorter rotation, we see that the manure 
which has been taken directly from the stable to the field has produced about 
one-third more increase of crop than that which had lain in the barnyard some 
months before being used, the value of increase per ton of manure being $2.38 for 
the yard manure and $3.22 for the stall manure. Comparing Plots 15 and 16 
with Plots 2 and 3, we find an increase in effectiveness of more than 50 percent. 
on the latter plots, over and above the cost of the material used in treatment, the 
net value of increase per ton of manure being $3.72 on Plot 2 and $4.84 on Plot 3. 
Comparing Plots 1.5 and 16 with Plots 5 and 6, we find a still larger increase in 
effectiveness, the ton of yard manure treated w1th acid phosphate producing 
increase to the value of $4.12, and the ton of stall manure to the value of $5.11, 
cost of treatment being deducted as bE>fore. 

On Plots 8 and 9, treated with kainit, the net value per ton of manure is 
found to be $3 15 and $4.03, respectively, and on Plots 12 and 13, treated with 
gypsum, it is $3.31 and $3.89, respectively. Probably the chief effect which 
can be ascribed to the kainit and gypsum on this soil is the arrest of escaping 
ammonia, as the relatively small demand for potassium would seem to be fully 
met by the manure. The phosphatic materials employed are probably as useful 
for this purpose as gypsum, and they have the further use of supplying phos
phorus, which is so urgently needed on these soils. 
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TABLE IX-Treatment of barnyard manure 

Yield per acre Increase per acre. 

Treatment Corn, 8-year ave. !Wheat, 7-year ave./ Hay 4-1 Com, 8-year ave. !Wheat, 7-year ave. I Hay 4_1 
Value I Value Grain I Stover Grain I Straw year ave. Grain } Stover Grain Straw year ave.. 

bus. lbs. bus. lbs. lbs. $ bus. lbs. bus. lbs. lbs. $ 
Unn1anured ...... ... 4 ••••••••••••••••• 37.94 2,017 9.76 1,149 2,072 41.20 .. .. .. . . .. .. 

-Yard manure and floats ......•....... 55.21 2,656 22.26 2,246 3.416 70.20 19.35 993 12.89 1,185 1,500 31.23 

Stall .. .. " ·············· 58.81 3,226 24.56 2,547 3,908 76.97 25.04 1,318 15.58 1,567 2,148 40.23 

Unmanured~...... . . . . . . . . . . . . ....... 31.68 1.854 8.59 604 1,604 34.52 .. .. .. .. .. 
Yar£1 manure and acid phosphate .... 55.99 2,949 22.16 2,1~1 3,028 70.B7 24 38 1130 13.9'2 1,301 1,520 35.18 

Stall .. " " " .... 59.26 3,249 23.83 2,415 3,804 75.96 27.38 1,465 15.93 1,550 2,392 . 43.10 

Unmanured ....................... .... 3~-47 1,749 7.55 85() 1,315 32.01 .. .. .. .. . . .. 
Yard tnanure and kainit ...... ........ 51.82 2,82() 19.44 1,999 ' 2,362 61.03 19.73 1,031 11.37 1,101 966 27.74 
Stall " " ., ............ 55.74 3,159 21.92 2,399 3,092 69.30 23.05 1,330 13.32 1,452 1,613 34.74 

Unmanured .... ....................... 33.31 1,869 9.11 996 1,560 35.80 .. .. .. .. ·- .. 
Unmanured ........................... 36.82 2,225 11.05 1,238 2,276 43.13 .. .. .. .. .. .. 
Yard manure and gypsum •......•... 5<1.57 2,()86 21.90 2,353 J,8d0 67.53 19.17 892 11.91 1.234 894 27.64 

Stall " " " ··········· 56.55 3,213 22.69 2,422 2,692 68.96 22.56 1,250 13.74 1,421 996 32.29 

Unmanured ........................... 32.57 1,832 7-87 883 1,406 33.39 .. .. .. .. .. .. 
Yard manure untreated .............. 48.11 2,567 16.26 1,731 1,952 53.70 14.58 679 8.30 811 406 19.04 
Stall .. " ·············· 54.01 3,006 18.16 1,966 2,496 61.62 19.54 1,063 10.12 1,009 811 25.73 
Unmanured .............•...•....•.... 35.43 1,998 8.12 994 1,824 37.11 .. .. .. .. .. . . 
j Acid phosphate, 80 lbs.;potassium} 
1 chloride, 80 lbs.; sod. nit., 160 lbs .• 41.78 2,304 10.91 1,220 2,168 45.14 6.89 360 2.45 185 363 8.06 

j Acid phosphace, 100 lbs.; potas ...• I 
I chloride, 10 lbs.; tankage, 100 lbs .• f 42.10 2,202 13.11 1,444 2,344 43.13 7.75 309 4.33 368 557 11.26 

!Jnmanured .... , ...................... 23.81 1,837 9.12 1.117 1,768 36.96 .. .. .. .. .. .. 
~-

Average unmanurc<l. ............ ·I 34.55 I 1,922 I 8. 90 I 1,015 I 1,6'78 I .. I 

Cost 
or Net 

treat- value ment 

$ $ .. .. 
1.50 29.73 

1.50 38.73 

.. . . 
2.25 32.93 

2.25 40.85 

.. .. 
2.50 25.24 

2.50 32.24 

.. . . 

. . . . 
1.20 26.44 

1.20 31.09 

.. . . 

.. .. 

.. .. 

. . . . 

.. . . 
2.25 9.01 

. . .. 
.. I 
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It is evident that a considerable portion of the phosphorus of the floats is 
becoming available, under the influence of the manure, although the net gain 
from acid phosphate is still greater than that from floats. The injurious effect 
which acidulated fertilizers seem to be exerting upon clover on some soils is a 
factor to be considered in deciding which of the two materials to use. 

Referring to Table II, we see that the fertilizers applied to Plot 11 have 
produced an average increase in each 5-year rotation amounting to a total 
value of $39.14, while Table IX shows that 8 tons of phosphated manure has 
produced every three years a total increase worth $40.23, thus indicating for the 
fertilizers used on Plot 11, and costing $20.90, about 60 percent. of the crop pro
ducing value of the 8 tons of phosphated manure, and giving to such manure a 
potential value, as compared with chemicals, of about $3.50 per ton. The 40 
pounds of float<~ used on each ton of manure in this test has cost 16 cents, and it 
costs more to haul out and spread manure than to distribute commercial 
fertilizers. Fifty cents per ton will more than cover both these items, so that it 
would seem to be entirely within bounds to assign to cattle manure, produced 
by well fed animals, sheltered from the weather and reenforced with phosphate 
rock, a potential net value of $3.00 per ton, as it lies in the stable, as compared 
with present prices of commercial fertilizers. 

THE PRODUCTION OF M.A.NURE. 

Twenty-four grade Angus steer calves were stabled at this station January 
1, 1903, and fed until March 15, 1904, a total of 440 days, being kept in the 
stable through the summer, except for a daily run of an hour or two in the 
barnyard. The cattle were stabled upon a cemented floor, and the entire 
manure product was weighed, except the small portion dropped in the barnyard. 
The total production of manure was 201 tons, or 8.37 tons per head, or nearly 40 
pounds each per day. At $3.00 per ton this manure would have a value of more 
than $25.00 per steer, or nearly half the total cost of the feed consumed, which 
amounted to $57.00 per he::td. 

Fifty-two yearling cattle, grade shorthorns and Herefords, followed the lot 
above mentioned. From December 1, 1904, until April 30, 1905-151 days-these 
cattle consumed feed to the value of $1061 and produced a total of 190 tons of 
manure. At$3.00 per ton this manure would be worth $570, or more than half 
the cost of the feed. 

The average production of manure in this last case has averaged 47 pounds 
per steer per day, the cattle being older than the first lot. 

As a rule, cattle fed as these have been will pay for their feed and care, 
with a margin of profit besides, by their increase in value, leaving the manure 
as so much clear gain, although there will be occasional seasons of diminishing 
prices when the p,.ofiits may not be so large. 

THE FUNCTION OF LIME. 

Lime serves several purposes in the soil. It is not only one of the essential 
elements of plant growth, although for this purpose it is required by most crops 
in relatively small amount, as shown by Table V, but in order that the nitric 
acid, liberated in the soil by the growth of nitrifying bacteria, may be retained 
for the use of the growing crops, it is necessary that there be present a base 
with which this acid may unite, forming nitrates, and lime is the most suitable 
material for this purpose. Lime thus directly promotes the making available 
of other elements of plant food, for not only is nitrogen liberated from the organic 
compounds in the soil by nitrification, but in the breaking down of these com
pounds, potassium, phosphorus and other necessary elements of plant growth 
are also liberated. Lime also assists in keeping the soil open and porous, thus 
favoring the extension of roots and the percolation of the soil waters in which 
all plant food is dissolved. 

Soils which lie upon limestone rock, or which contain a considerable admixture 
of gravel derived from such rocks, usually contain sufficient lime for indefinite 
crop production, although even .>n such soils the addition of a large dressing of 
caustic lime may sometimes be serviceable in rendering them more porous, when 
they have become compacted by long continued tillage. When the soil has been 
derived from granites or sandstones, however, it may require but a short 
period of cropping to bring about a deficiency of lime, and since an average 
clover crop carries from the soil from four to ten times as much lime as an 
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average cereal crop, it is to be expected that, in such a rotation as that described 
in the first pages of this circular, the clover crop will be the first to suffer from 
a deficiency of lime in the soil. 

Both the Wooster and Strongsville soils lie upon sandstones and shales, and 
though somewhat modified by the glacial drift, yet physical examination shows 
that the underlying rocke: have been the chief contributors to their formation, 
while chemical analysis reveals a comparatively small proportion of lime. 

Experiments in the use of lime on these soils was begun at Wooster in 1900, 
the lime being applied to corn in the 5-year rotation. The results of these 
experiments to date are given in Bulletin 159, and it is only necessary here to 
state that, while the lime has produced an increase in each of the crops, its 
greatest effect has been shown on the clover crop, the yield of which has been 
increased by lime on unfertilized land from 1000 pounds to 2000 pounds per acre, 
on fertilized land to 3000 pounds and on manured land to nearly 4000 pounds. 

Lime has produced a greater effect on clover when applied on corn, two 
years before the clover seed was sown, than when used on wheat, six months 
before sowing the clover seed, thus indicating that a thorough admixture of the 
lime with the soil is essential to its full effect. 

Liming was begun later at Strongsville than at Wooster, but present indi
cations are that it is needed on that so1l even more urgently than at Wooster. 

At both places alfalfa is showing even greater sensitiveness to lack of lime 
than clover, being practically a total failure in the absence of lime, while if lime 
be supplied the alfalfa seems to require no further help. Whereas clover must 
have phosphorus and potassium as well as lime before the maximum yield is 
attained. 

At the Station's test-farm at Germantown, Montgomery county, however, 
lime appears to have absolutely no effect upon either alfalfa or clover, while 
both plants respond quickly to phosphated fertilizers or manure. This farm is 
located upon a thick sheet of glacial drift, made up largely of limestone gravels. 

CONCLUSIONS. 

These experiments leave no room to doubt that, for the soils on which they 
are located, phosphorus is the element of fertility first required by the cereal 
crops, and that this element must be supplied before any profitable increase can 
be obtained from potassium or nitrogen. So great is the soil hunger for phos
phorus that even stable manure fails to produce its full effect until reenforced 
with that element. 

When the demand for phosphor11s is met, then both potassium and nitrogen 
may be used with profit, and the time soon comes when the increase from nitro
gen far exceeds that from phosphorus. 

In the fertilizer which is now producing at Wooster the greatest net gain, 
the cost of phosphorus is $2.40, and that of nitrogen $12.00 per acre for a 5-year 
rotatid'n; but these experiments show that it is possible to secure this nitrogen 
absolutely without cost by the growing of clover and the production of manure. 

These experiments show that, even on an originally fertile soil, clover will 
not indefinitely maintain a maximum growth without addition of phosphorus 
and potassium, and that, on soils defici.ent in lime, the maintenance of the lime 
supply may take precedence for clover over that of both phosphorus and 
potassium. 

They also show that it has been necessary to attain the maximum growth of 
clover before it has furnished sufficient nitrogen for one crop each of potatoes 
and wheat following, and that, when the clover yield fell below a ton and a half 
of hay per acre, even in this short rotation, it became necessary to reenforce the 
nitrogen supply from other sources in order to obtain full yields of potatoes 
and wheat. 

It follows that, under ordinary conditions, maintenance of fertility will be 
economically accomplished only when manure production is intimately as
sociated with clover growing. 
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CIRCULAR No. 41. [Reprint.] 
WOOSTER, OHIO, SEPTEMBER 4, 1905. 

Improved Methods of Irrigation. 

Nearly all market gardeners are obliged to use artificial means of watering 
at some time during the seasgn, and small-fruit growers are often under the 
same necessity. The practice might be greatly extended with profit. With a 
large outlay in labor and fertilizers often exceeding $50.00 per acre, the risk of 
a drought is too great to be incurred. The risk cannot be assumed with safety 
by either vegetable or fruit growers. Every season, even with the most careful 
precautions, some of the crop suffers for want of moisture, and often the loss 
exceeds the cost of an outfit for pumping. Instances are not rare where a pump
ing plant has paid for itself ia one season, and when properly used it always 
yields a good per cent on the investment. 

Realizing the necessity of such work for gardeners and fruit growers, the 
Ohio Agricultural Experiment Station has taken up the investigation of methods 
of irrigatintr. Conditions are quite different here from those in the west, hence 
other methods must be followed. Surface irrigation by flooding is practicable 
in this section in but few cases. In a climate where the rainfall is almost suf
ficient for nearly all crops excessive watering is dangerous. Frequent light 
floodings are impracticable. in most cases, as the time thus consumed is much 
more than if less frequent and larger applications are made, Flooding requires 
almost constant attention in order to conduct the water properly, hence is expen
sive, unless the operatlons are conducted on a large scale. The method is difli.
cult to practice also where the land is uneven. The safest and least expensive 
plan in our climate is by comparatively light sprinkling. Sprinkling is prac
ticable only by methods which are to a great extent automatic, thus doing away 
with the necessity of constant attention. With a good gasoline engine either of 
the methods mentioned below may be followed upon level or hilly land with but 
little attention by the operator. 

Sprinkling the soil in the proper manner does not cause it to bake and 
become encrusted as in the case of flooding. There are two systemsofsprinkling, 
one known as the Skinner system, and the other as the Ruetenik system. The 
Skinner system consists of brass nozzles with very small holes, placed four feet 
apart in iron pipe. The Ruetenik system uses lawn sprinklers placed at inter
vals of twenty-five feet apart each way on iron supply pipes. 

The Experiment Station has demonstrated that a gasoline engine of from 
three to :five horsepower will supply water and give a sufficient and steady pres 
sure for either of these systems. This reduces the cost much below that of a 
steam pump or an elevated reservoir and makes irrigation practicable even for 
those of small means. The cost of a tank and tower 32 feet high, with a smal 
gasoline engine to :fill the tank, is as much as an engine and pump of four times 
the capacity, and capable of doing better work, where the water is applied from 
the pump directly to the soil. A tank or reservoir may be used, however, but 
should be elevated SO to 100 feet to give 40 to SO pounds pressure. A windmill 
may be employed as an accessory to an engine in case the water is pumped into 
a tank. Where an abundant supply of water can be had from a stream, pond 
or shallow well, the most economical and satisfactory method is to apply direct 
to the soil by sprinkling. Where water must be pumped from a deep well of 
moderate capacity, an elevated tank may be necessary. In this case the tank 
can be filled and the engine kept running while the sprinkling is going on. 
When the tank is emptied, sprinkling can be discontinued until the tank is ful 
again. 

CIRCULAR No. 42. [Reprint.] 
WOOSTER, OHIO, SEPTEMBER 14,1905. 

Pedigreed Seed Com. 

It is perhaps fair to presume that Nature works after somewhat the same 
plan in the plant as in the animal kingdom. That in varieties of wheat and 
corn, for instance, as in breeds of cattle, individuals looking more or less alike 
may differ widely in their productive ability. Theories as to what a good dairy 
cow ought to look like are not playing as great a part in dairy circles today as 
the scales and the Babcock test in selecting blood, or strains, for perpetuation, 

A paJlel' read at a meetillg of Ohio Plant :Breeders held at Ohio Agricultural Experiment Station, 
Wooster, Ohio, JI.Ule 22,lll05. . 
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The scales and Babcock first, then the tape line and the photograph to describe 
the sort of a cow that actually does the bufliness. The length of tail and the 
color of switch do not cut the figure they once did. 

What the scales and the Babcock test are to dairy breeding the ear-to-row 
corn breeding plot (perhaps test plot would be a better name) is to corn breed
ing. Our corn score cards have likely been written too soon. They are serving 
a purpose in calling critical attention to the wonderful crop, but they must be 
subjected to continual revision. As data accumulate we may some day be able 
to describe the business ear of corn and as Prof. Hays has pointed out, 
•'whether in cows or corn, the high centgener average of the progeny will more 
and more gain prominence as the vital point in picking out blood lines of highest 
value." 

This, then, is the idea in the ear-to-row plot: to pick out the best ears of 
corn for perpetuation or breeding. I would emphasize two words in this 
sentence-best and perpetuation. By "best ear" I mean the ear that will pro
duce the most bushels per acre of shelled corn of the best quality. That seems 
like a fairly simple thing. Just plant 25, 50 or 100 ears of corn on as many 
different rows, side by side, and the one which yields the most pounds of corn is 
the winner. Some remarkable differences in yields of ears of corn have been 
secured in this way. Ears of faulty germination have been pitted against ears 
of good germination and seemingly wonderful results have been secured. But 
the test plot should be more than a germination test. We are after differences 
which are hereditary; which can be handed down to succeeding generations. 

Great precaution must be taken to insure the differences which we note to be 
real and not accidental. A great step in this direction is the duplication of the 
test, using less than half of the ear on each of two rows. Where the work is dup
licated in this way, if the same superiority is shown in each series the 
differences would seem to be real and one would have good reason to believe that 
the possibility of picking out the best individuals was assured. But one cannot 
expect exact duplications of result, save on soil of absolute evenness, not only of 
fertility but of texture, position, drainage, etc· Where can such conditions be 
found? If we look at the Ohio Station records of the check plots, scattered 
through five sections of thirty lOth acre plots, which have been treated precisely 
the same for twelve years now-not a hoof, an implement, a seed grain put upon 
one plot that has not been put upon each of the others-we find dfferences in their 
productiveness after this long pe;ri.od of uniform t;reatment that are surprising. 
Differences that would utterly v1hate any exper1ment conducted upon these 
sections, without the most careful and scientific checking. For instance, in a 
series of 30 plots in fertilizer wheat last season, 10 check plots scattered through 
the series, every third plot, varied as widely as 50 per cent in their yield. This 
is not an exceptional case. 

A little reflection and one must realize the fact that it is an easy matter to be 
deceived. Every possible means must be taken to accurately measure the actul 
prvductiveness of the ears of corn we are testing. It is easy enough to find 
differences, but it is folly to waste time upon supposedly meritorus individuals 
whose merit rests solely upon eome advantagous environment. 

We have introduced this season a system of checking this ear-to-row work 
which I believe will give material aid in sifting out accidental differences
differences due to environment. 

Referring to Chart I, the single line represents the ears we are testing, 25 
of them, numbered from 301 to 325. So far as I know the Illinois Experiment 
Station is to be credited with originating this method of corn improvement. As 
practiced and recommended by them it consists in planting 25 to 100 ears of corn 
on as many rows, an ear to each row, and later comparing the yields per row. 

The next step in this work was, I believe, taken by Professor Hunt at the 
Ohio State University in the duplication of the rows-the planting of two rows 
from each ear, of necessity shorter rows, but separating them more widely. I 
think this is a decided advance. While there are no more eills planted from 
each ear, yet one will better check differences in soil which are certain to be 
met with. 

The system of checking to which I have referred as being introduced in our 
work this season provides, I think, for still greater rccuracy. These check rows 
are indicated by the heavy lines. Numbering all the rows consecutively the 
check rows are rows 1, 7, 13, 19, 25, 31, 37, 43, 49, 55 and 61. There are eleven 
of them and each is planted from five ears selected for the purpose, ten of the 
fifty hills of which each check row is composed being planted from each ear. It 
should be noted that the check ears are not shelled and mixed together but are 
kept separate and are planted in the same order on each check row. 
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OHIO EXPERIMENT STATION. 

CHART I. 
EAR-ROW CORN TEST PLOT. 
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Under this system comparisons will not be made between the yields in 
bushels per acre of the different rows, but each will be compared, first, with the 
check rows between which it grows. The question for which an answer is 
sought be;ng "How many bushels (per acre) did the row in question yield more 
or less than the check rows?" Then having found, for instance, that Row 2 has 
given a yield of 5 bushels per acre less than its check, and Row 60 a yield of 25 
bushels more than its check we are in a position to say that ear 325 has given a 
yield of 30 hushels per acre more than ear 301, subject, of course, to confirmation 
by the duplicates of each of these rows. 

It will be appreciated, I think, that the yield in bushels per acre on Rows 2 
and 60, separated as they are by over 200 feet, does not offer as reliable a basis 
for the comparison of the value of the two seed ears from which they are grown 
as does their increase or decrease in yield as compared with their common check 
rows, for you note that we have a common yard stick lying beside Rows 2 and 60, 
tu wit; the check row~:. 1 and 61 

When a corn breeder runs up against a surprisingly high yield in his test 
plot it will be an advantage, will it not, to have beside, or very close to the high 
yielding row a check row, as nearly like some 10 or 12 other check rows, dis
tributed throughout the test plot, as it is possible to make it? 

Knowing, as nearly as it seems possible to know, that certain 3 or 5 or 10 
ears are superior to all others in the test plot, what steps can we take to perpet
uate these ears? 

We certainly do not want to attempt (and it would be only an attempt) to 
perpetuate them from their seed grown in the test plot, subjected to certain cross 
pollina:ion from the product of ears much less desirable. I think the quite gen· 
eral experience of corn breeders is that the harvest frequently shows the good 
yielding rows and the poor growing side by side. 

In the admirable corn breeding work of Mr. F. C. Snyder, who has just 
addressed you, you note that his best producing ear was sandwiched in between 
two very poor ones. It would be a mistake, would it not, to undertake to perpet
uate the good qualities found in his best ear, as shown by the large yield on both 
rows upon which it was planted, by planting the corn grown upon these rows, 
pollinated as much of it must have been by the inferior rows situated upon either 
side of it? Yes, plenty of corn breeders are doing this very thing and advertis-
ing their product as "pedigreed seed corn." . 

What is "pedigreed seed corn?" A pedigreed animal is an animal with a 
pedigree, and pedigree we understand to mean a record of ancestry, and 
ancestry we understand to be equally concerned with sire and dam. An anima, 
breeder who was allowing one thousand females and as many males to run 
together would hardly be able to write a pedigree for resultant offspring. If 
the two thousand animals were all choice individuals of a distinct breed it might 
be proper to describe the progeny as being well bred. Most authonties would 
deny such progeny the use of the term "pure bred" and all would certainly 
regard it as improper to speak of such stock as be!ng in any sense pedigreed, 
using this word as it always has been used. I am not aware that any of our 
advertisers of so-called "pedigreed" seed corn are making any pretense to keep
ing, or having any records to keep, of but one side of the pedigree-the dam. 
While this is perhaps a long stride in advance of old time methods it stops short 
of the goal. Would we not better produce pedigreed seed corn (and some of you 
are doing it) before we advertise it for sale? 

It is perhaps proper at this time and place to outline a system by which 
pedigreed corn can be produced. Allow me to call your attention to Chart No.2, 
which I think will help to get the plans clearly before you. Many of you are 
conducting each year the ear-row test plot. This is to be continued indefinitely 
in the plan I wish to present, selecting the 25 or more ears, in the main, from the 
field for a time at least. for the sake of new blood; later from other breec ers of 
similar corn and possibly, in part, from the multiplying plot. This plan involves 
the growing of the ear-to-row test plot, which can be planted in connection with 
the main field, as no attempt is made to breed pedigreed corn from the corn 
grown in the test plot: two small breeding plots which will need to be isolated, 
and a multiplying plot, which for some of our smaller breeders who are follow· 
ing mixed farming may soon become the main field. 
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CHART II. 

PEDIGREED SEED CORN. 

TEST PLOT (EAR·TC-ROW) BltEEDING PLOT MULTIPLYING PLOT 

1904. 25 ears planted on 50 ro""· 
Best 4 ears assumed to be 104-
109·117-122. 

1905. Plant new field selections. Cross remnants of the best 4 
Best 2 ears 208-219. ears of 1904 test plot (detassel). 

Result: 
1-104:d09=2A. 
2-117x122=2B. 

1906 Same work. Best 2 ears 1. Cross remnants of best 2 Plant best 50 ears from the 
307-321. e'lrs 1905 test plot. best cross of 1905 breeding plot 

208x219=3C. 12A). Mix thoroughly and 
2. From 1905 breeding flat plant together. 

cross 4 ears of 2A and same o 2B 
planting in alternate rows. (De-
tasseling 2A) 2BX2A=0hio 352. 

1. Cross remnants of best 2 
1907. Best 2 ears 409-424. ears 1906 test p.at. Plant 100earsfrom0hio 352 

307xtl21=4D. (breedmg plot of 1906). Mix and 
2. From 1906 breeding plots plant together. 

cross 4 ears of 3C and same of 
Ohio 352. (Detasseling later). 

3CX0hio 352=0hio 479. 

1908. Best 2 ears 511·513. 1. 409x424=5E Plant best ears from Ohio 
2. 4D x Ohw 479=0bio 551. 479. 

-
1. 511x513 = 6F. Plant b~st ears from Ohio 
2. 5E x Ohio 55l=Ohio 684. 551. 

Only 500 kernels of each ear that goes into the test plot will be used 
for seed the year of test. This will be planted as heretotore on two separate 
rows of 50 hills each. The remaining kernels of each ear are saved separately 
and when we have found which of the ears tested are best we have available for 
breeding purposes pure seed of each of these ears. The remnants of the best 4 
ears of the :first year's test plot furnish the seed for the :first season's work in the 
breeding plots. Plant the remnants of these four ears in two small, isohted 
plots, two ears in each plot, in alternate rows of 10 to 15 hills each, detasseling 
the plants grown from one ear in each plot. Savin~ the seed from the detasseled 
row, you get a direct cross (as shown by the chart) of 104 on 109, the product of 
which we will ca112a, and a cross of l.J.7 on 122, which is called 2b. The num
eral2 because this cross is made in the second year of this work, and the letter 
"a" in lieu of a name. As this part of the breeding work progresses we get in 
the third year 3c, and then 4d, Se, etc. . 

It should be an easy matter to get 50 to 70 good seed ears from each of these 
crosses, the better one of which (2a) I woul<:. put in the multiplying plot of the 
following year (1906), these 50 ears to be well mixed and planted together. It 
will be noted that the sire and dam of every kernel of this seed used in the 
multiplying plot is known, providing the breeding plots were properly isolated. 

The work in the breeding plOlS of 1906 will consist :first, of the crossing of 
the remnants of the best two ears of the preceding test plot-208 and 219 giving 
3c, and second, the union of the two crosses of the 1905 breeding plots. Select 
the best 4 or 5 ears from each of the crosses 2a and 2b, plant them in alternate 
rows, detasseling 2a, thus getting 2bx2a, which we will call Ohio 352. The 
latter will now take its place in the multiplying plot of the following year 
(1907). 
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The breeding -vork for 1907 will be: crossing the remnants of the best two 
ears of 1906 test plot-307x321=4d, and combining the new blood. 3c, with Ohio 
.352. This is done as above by the selection of 4 or 5 ears from each, planting in 
alternate rows and detasseling Ohio 352, Let us call this strain Ohio 579, 
which will take its place the following year in the multiplying plot. 

In 1908 we cross 409 and 424, getting 5e, and we unite the new 4d of the 
previous year with Ohio 479, getting what we will call Ohio 551-and so on 
indefinitely. 

You will note that the new blood of each year's test plot is incorporated the 
following season, being used as a sire. with the accumulated pure blood of all 
the previous years' tests. Sire seed can also be procured from other breeders of 
similar corn. It should of course be grown in the test plot the season previous 
to going into the breeding plot. 

I think we have here what may properly be called pedigreed corn. Take 
the strain Ohio 551. It would tabulate something like this: 

Ohio 551. ... 

1307 

4d ........ i 

l321 

I 
I J 208 

l Ohio 479 •• 13
c ........ Ll9 

(2b 
I 

Ohio352 .. ~ 

)122 
... /117 

lza ....... po9 

/104 

Some of you are perhaps thinking that this system is too complicated. 
Further consideration will convince you I think it is quite simple. You perhaps 
object to this detasseling, but please note that it is confined to the comparatively 
small breeding plots and will not include to exceed 700 to 1000 hills of corn any 
season. You are not required to detassel a large number of rows for which you 
will find la1er you have no use. 

Doubtless there are some present who will not care to breed for commercial 
purposes what I have chosen to call, and what perhaps you will agree with me 
comes pretty nearly being "pedigreed corn," who yet would like to grow an 
improved type of corn for which a certificate of some significance could properly 
be issued. I will submit a brief plan for the production of what we will term 
"certified" corn, which does not involve any work in detasseling or hand 
pollination, and yet I think cross-breeding is pretty well provided for, and, what 
is of great importance, cross-breeding of the ears that we want cross-bred and 
perpetuated. 

Referring to Chart No. 3, the test plot is conducted as in the other plan. It 
will be better I think to use 50 ears if possible in this work, as we shall need to 
select more ears for our purpose. The ears should be planted of course in dupli
cate and check rows should be used, that we may know with reasonable 
certainty that we are getting the best ears of each year. Having- determined by 
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test which are the best :five ears, plant (not the crop grown from them but the 
remnant of the original ears) in what we will call a merging ,plot, these rem
nants to be mixed and planted together, giving a cross of the most productive 
ears of the previous test plot entirely free from even a trace of the poorer ears of 
the plot. The following year the best selection from the merging plot-and there 
should be no trouble to get 80 to 100 ears-will be mixed and planted in the 
multiplying plot, from which seed for the main crop and some for sale can be 
grown. However, no corn breeder who values his reputation will offer new 
strains for sale which have not been thoroughly tested for several years. The 
work in the test and merging plots continues the same each year. In the second 
year's work in the multiplying plot (1907) select SO to 100 of the best ears from 
the preceding multiplying plot (1906) and as many ears from the 1906 merging 
plot. Mix and plant both lots together. 

CHART III. 
CERTIFIED SEED CORN. 

TEST PLOT (EAR·TO-ROW) MERGING PLOT MULTIPLYING PLOT. 

1904. Best 5 ears of test assum-
ed to be 105-109-ll2-11H22. 

1905. Best 5 ears. Remnants of best 5 ears of 1904 
mixed and planted together 

1906. Best 5 ears. Remnants of best ears of 1905 100 choice ears from 1905 
planted together. merging plot mixed and plant-

ed together. 

1907. Same of 1906. 50 to 100 choice ears from 
multiplying plot of 1906 and an 
equal number from the merg-
ing plot of same year mixed 
and planted together, 

Selections from multiplying 
and merging plots of previous 
year planted together. 

We are not producing pedigreed corn under this system: you cannot say of 
an ear, or a bushel, or a field of corn as grown in this multiplying plot in the 
year 1906, that ear lOS or car 117 is the grandsire of one or all, but you can say 
that the ear, bushel or field in question contains the blood(?) of the five ears-
105, 109, 112, 117, 122 and none others. This much can be certified to, and is it 
not more, Mr. Chairman, than the breeders of most of the so-called pedigreed 
corn can certify to? We know that we have in the merging and multiplying 
plots the best blood of the test plots and without admixture. The breeder of 
pedigreed corn (as the work is usually carried on) knows, or ought to know, that 
be has some of the poorest blood of his breeding plot in the ears he is perpetuat
ing. It may be said that this poorest blood in the up-to-date ear-to-row plot is in 
reality good, but when in the work of the oldest corn breeders in the country we 
find rows yielding over 100 bushels per acre side by side of rows yielding con
siderably less than half as much; and when the 100 bushel row happens to be 
detasseled and the 40 bushel row is furnishing pollen-what may we expect? 
Certainly not as good results as if we had a portion of the original seed ear 
yielding 100 bushel and were able to cross it with an equally good ear. 

Gentlemen, the trade in much of so-called pedigreed seed corn is bound to be 
disappointing to the purchaser and the whole business of producing pedigreed 
seed corn will go to disrepute unless we have care. 

In conclusion let me say that, as I believe that there are good dairy cows 
scattered here and there in every dairy herd, some of which would be world-beat
ers if they would find the right man, so I believe that there are wonderfully pro
ductive corn plants growing here and there in your fields and mine. 

"Full many a gem of purest ray serene 
The dark unfatbomE'd caves of ocean bear; 
Full many a :flower is born to blush unseen 
A.nd waste its fragrance on the desert air." 
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We are not going to get all the ears of these plants into our :first ear-to-row 
test plot. Do not assume that you do not need to go back to the field for new, vigor
ous and extremely valuable blood. As the years go by and the tape line and 
the camera are put to good use we shall learn more and more what a productive 
ear of corn looks like and can make wiser selections. 

It will be a grand thing to be living and breeding corn ten years from today. 
To those who have not engaged in the ear-to-row work and who are thinking 

of it for next year, let me say that it will soon be time to make active prepara
tions for next year's work. If we would select seed corn intelligently we must 
needs take into consideration the growing plant. In particular should we 
note the vigor of its growth and stand, The large, perfect seed ear may 
mean much or little to us in our efforts to improve the yield of our corn. It 
usually means but very little, for probably eight out of ten large ears are large 
because they have had some especial advantage in the way of food, moisture and 
light. In brief, they have not had normal competition-one stalk where best yields 
per acre require three. Choice ears which are choice because of an environment 
it would be disastrous to reproduce in a large way the following season would 
be better fed to live-stock than planted. Better select a trifle smaller ear which 
has been grown under such conditions as you will be able to provide the future 
crop. The sort of excellence one would be able to select from the corn crib, 
wagon or shock is of the uncertain kind and too often will prove very fleeting, 

And so I suggest that you note very soon the individual corn plants and 
locate those showing vigor of, growth under normal conditions of thickness; 
stalks of good size, not too tall able to stand upright; ears of good size, not too 
high on the stalk; inclosed in a compact husk and held by a shank of moderate 
size and length. And later I would mark a goodly number of such plants as 
seemed likely to furnish desirable seed ears and from these, at husking, I would 
select the ears for the test plot which, after due trial may go into the production 
of pedigreed seed corn. 

At the time of the June meeting of Plant Breeders at Wooster, Ohio, it 
became evident that the interest in plant improvement had reached such a point 
that a permanent organization seemed advisable, not only to assist the plant 
breeders of the state in their work, but also to keep the official records of their 
breeding, which have thus far been kept up by the Ohio Experiment Station. 
Accordingly, MESSRS. 

L. H. GoDDARD, Ohio Experiment Station, Wooster, Ohio. 
A. G. McCALr., Ohio State University, Columbus, Ohio. 
F. C. SNYDER, Fremont, Sandusky County, Ohio. 

were appointed a committee to prepare a constitution and by-laws for such a 
permanent organization, the same to be presented at the mid-wir.ter meeting of 
Plant Breeders at Columbus, Ohio. 

The committee will be pleased to hear from all who are interested in this 
work and to receive criticisms of the plan for breeding as outlined in the above 
paper, as also suggestions regarding the details of organization. 

WOOSTER, OHIO, OCTOBER 10, 1905. 
CIRCULAR No. 43. 

Score Card for Dent Corn. 
1 Uniformity of ears as to shape, color, indentation, etc ......•.•..•..• 15 
2 Shape of kernels and size of germs .................................. 15 
3 Maturity and seed condition • . . . .. .. .. . .. . .. .. . .. .. .. . .......... 15 
4 Space between rows and between kernels in the row . . . . . . . . . . . . . . . • 10 
5 Color, grain and cob ••.•.•.....••............•...........•.•...•.. 10 
6 Uniformity of kernels for machine planting.......................... 5 
7 Length .....•.........•................................•........•. 10 
8 Circumference . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . 5 
9 Butts ....•.....•... , . . . . . .. . .• . . . . . . . . . . . . . . . •.•. ... .•........ 5 

10 Tips ...••...•........ , .. , • ... . ... . . . . . . . . . . . . .. . . . .. . .. . .. . .. . . . . 5 
11 Percent of grain. . .. .. . .. . .. .. . .. .. • .. . . .. . . ... .. .. .. . .. .. .. . .. .. 5 

Adopted as the o:tlidal score card of the Ohio Experiment Station and Department of Agronomy, 
Ohio State University, for 1905-6. 
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Corn Judging. 
EXPLANATION OF SCORE CARD. 

OBJECT. The aim of an individual who is judging an exhibition of corn 
should be to pick out the best seed, i. e. the corn which will produce the most 
bushels of shelled corn per acre, of the highest quality. 

1 UN! FORMITY. 
The ears exhibited should be uniform in size, shape, color, indentation, etc. 

Uniformity, or trueness to the type determined upon, is essential to any progress 
in corn improvemf.nt. More hope would be entertained for a corn breeder whose 
selections were uniformly bad (for he would ::,ometime find out that he was on the 
wrong track) than for one whose selections showed a lack of any appreciatiou 
for uniformity. 

2 SHAPE OF KERNELS AND SIZE OF GERMS. 
Kernels should broaden gradually from tip to crown, with edges straight so 

that they touch the full length and should be wedge-shaped without coming to a 
point. They should be full and plump at the tip. Observed from the edge they 
should have uniform thickness. Thin, shrunken, sharp-pointed kernels are very 
objectionable. 

A large germ is indicative of high food value and vigor of growth. 
3 MATURITY AND SEED CONDITION. 

Indicated by solidity of ears and of kernels on the ear; by complete filling 
out of kernels; by absence of rot, mold or insect injury and by brightness of color, 
especially of germ. While the germination test is the final arbiter the practiced 
eye can determine much. 
4 SPACE BETWEEN ROWS AND BETWEEN KE.RNELS IN THE ROW. 

While corn may be too compact at the top of the kernels, thus interfering 
with its drying out, wide furrows between the rows (commonly found in ears 
having broad, shallow kernels) are very undesirable. Space between kernels 
in the row is equally objectionable. 

5 COLOR: GRAIN AND COB. 
Grain should be free from mixture. Uncertain tints in cob and off-colored 

kernels are evidences of mixing. White corn should have white cobs; yellow 
co.-n should have red coos. 

6 UNIFORMITY OF KERNELS. 
As far as possible kernels from the same ear and from e?ch ear of the 

exhibit should be uniform in size and shape. 
7 LENGTH. 

There is no such thing as excessive length in a fully matured and well pro
portioned ear. Length will vary in difierent localities. The maximum length 
for a given locality will be worked out by the corn growers themselves and will 
usually be indicated by the best ex hi bits. An ear falling two inches below the 
maximum should receive the full cut of one point. 

8 CIRCUMFERENCE. 
Circumference is measured at one-third the distance from butt to tip. It 

should not exceed four-fifths, nor fall below three-fourths the length. 
9 BUTTS. 

Kernels should extend in regular rows over the butt and against the shank. 
Swelled, open or badly compressed butts, as well as those having kernels of 
irregular size are objectionable. 

10 TIPS. 
The tips should have kernels of even size, well dented and preferably in 

regular rows, an undersized ear is more objectionable with a completely capped 
tip than with a little bare cob. A sharpely tapering tip is not desirable. 

11 PROPORTION OF GRAIN. 
In ear-row test work the highest yielding ears seldom have shown the high

-est percent of grain. No cut is advised on 85 percent of grain. 
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It will be noted that this score card departs somewhat from the conventional 
arrano-ement. The thought has been to arrange the several points to be consid
ered i~ the order of their merit in the selection of seed corn, waiving all que;;tions 
of convenience in exposition, or use of card. This has been done believing that 
the corn grower would better have his attention called to the important things 
first, lettering the points which at present are largely theoretical take their 
place at the bottom of the card. 

Shape of ear is omitted for the reason that evid<.nce has not yet been found 
which will justify discrimination against an ear that has satisfied the other 
requiremtnts of the card. Careful study is being made of the relation of 3hape 
of ear to production. When it is found that a certain shape, either is essential 
to, or interferes with maximum production, this item will be reinstated in the 
score card. 

WOOSTER, OHIO, NOVEMBER 10, 1905. 

CIRCULAR No. H. 

Farmers' Institutes. 
The following named members of the Station staff are prepared to assist at 

a limited number of farmers institutes during the coming season. No per diem 
is charged for this service, but it is expected that necessary traveling expenses 
from Wooster to the institute and return will be refunded. 
C. G. WILLIAMS, Agriculturist. 

1 Plant breeding. 
2 Ohio's corn crop and methods of improving it. 
3 The ear-row corn breeding plot. 
4 Wheat experiments. 
5 Fertilizer and manure experiments. 
6 Rotation of crops. 

Essentials in successful dairying. 
A. D. SELBY, Botanist. 

1 Bad seeds and weeds. 
2 Diseases of cultivated plants and their prevention. (F~ach 20 to 25 
minutes. Two sub-topics may be chosen for one session if desired. 

a The smuts of grain. 
b Diseases of the apple. 
c Diseases of the plum and cherry. 
d Diseases of the peach. 
e Potato blights and potato rot. 
f Cucumber, melon and tomato diseases. 
g Muck garden troubles of cabbage, onions and celery. 
h Grape rot and other vineyard troubles. 

3 Making new varieties of wheat and oats by cross breeding. 
4 The tobacco breeding work of the Station. 
5 Corn breeding. 
6 Notes of travel (Night). 

(Mr. Selby very much prefers to limit work to a SINGr,E DAY and 
no night speaking.) 

H. A. GoSSARD, Entomologist. 
1 Entomological program for a year's practice in the orchard. 
2 Entomological program for a year's practice on the general farm. 
3 Entomological program for a year's practice in the vegetable and 
fruit garden. 
4 Insects of live stock. 
5 Insects of shade, forest and ornamental trees. 
6 Insects affecting the cereal grains. 
7 Insects of forage crops. 
8 Grape insects. 
9 Sprays and spraying. 

By making request previous to the Institute any economic insect or 
entomological topic of special interest to the community in which the 
Institute is held will be considered. 
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L. H. GODDARD, Experimentalist. 
1 A farmer's figures on feeding rations. 
2 Cattle feeding experience in Fayette county. 
3 The use of cement on the farm. 
4 Corn Breeding. 
5 Selection of seed corn. 
6 The Experiment Station and the farmer. 
7 Some forestry suggestions. 
8 Farm labor. 
9 Alfalfa in Ohio. 

B. E. CARMICHAEL, Animal Husbandry. 
1 Better bred live-stock for the farmer. 
2 Selection and care of breeding stock. 
3 Utility vs. fancy in live stock. 
4 Some essentials in beef production. 

J. s. HoUSER, Assistant Entomologist. 
1 The use of the sulphur spray against the San Jose scale. 
2 The Codling moth or apple worm. 
3 Sprays and spraying. 

J. M. VANHOOK, Assistant Plant Pathologist. 
1 How plants get their food from the soil. 
2 How plantsgettheirfoodfrom the air. 
3 Fungi-what they are and how they cause disease in plants. 
4 Early and late blight of potatoes. 
5 Rust and smuts of cereal::;. 
6 Brown rot-its effect on fruits, leaves and twigs of stone fruits. 

C. W. W AID, Assistant Horticulturist. 
1 The present and the future of the apple industry in Ohio. 
2 Plum culture and varieties. 
3 Small fruits for the farmer. 
4 Potato culture and varieties. 
5 Agricultural education (night). 
6 A visit to the Experiment Station. 
7 The growing of forest trees for posts, poles and other purposes. 

F. B. BALLOU, Assistant Horticulturist. 
1 Cover-crop culture of orchards. 
2 Grass-mulch culture of orchards, 
3 Varieties of fruits for the farmer. 
4 The ABC of grape training. 
S The ABC of pruning. 
6 Spraying for the Codling worm. 
7 Beautifying the home grounds (night). 
8 A half dozen acre~ (night). 

WOOSTER, OHIO, DECEMBER 1, 1905. 
CIRCULAR No. 45. 

Department of Cooperative Experiments in Connectioa 
with Agricultural Student Union of Ohio. 

PARTIAL STATEMENT OF TESTS OFFERED FOR 1906. 
WOOSTER, OHIO, SEPTEMBER 15, 1905, 

The work of this department is carried on by the farmers of the State who 
make tests upon their own farms with material which, in general, is sent them 
from the Experiment Station. Instructions for making the tests are supplied in 
all cases, sometimes by correspondence and sometimes in person by a represent
ative of the Station. Applications for tests should be made as far in advance as 
possible to avoid disappointment. Explanations regarding any branch of the 
work will be given upon request. Address all communications to 

COOPERATIVE DEP.A.IlTMENT, 
OHIO EXPEIMENT STATION, 

Wooster, Ohio. 
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GRAIN CROPS. 
SMALL PLOT TESTS. 

OATS, four varieties. Sov BEANS, three varieties and inocu-
SPRING BARLEY, two varieties. lation. 
CORN, four varieties. CowPEA.S, three varieties and inocu-
WHEAT, four varieties. lation. 

ALFALFA, 
lation. 

FORAGE, FODDER, SILAGE AND HAY CROPS. 
SMALL PLOT TESTS, 

including liming and inocu- SORGHUM, three varieties. 

DwARF ESSF.X RAPE, two samples. 
CLOVER, three varieties with liming 

and inoculation. 

COW:PEAS AND Soy BEANS, two varie
ties of each with inoculation. 

ENSILAGE CORN, three varieties. 
FIELD PEAS, three varieties. 

GRASSES, five varieties. 
ROOT CROPS. 

SMALL PLOT TESTS 
SUGAR BEETS AND MANGELS, for stock POTATOES, four varieties. 

feeding. 
PLANT DISEASES AND INSECT PESTS. 

SMALL PLOT TESTS. 
ONION SMUT, prevention with formalin. OAT SMUT, prevention with formalin. 
POTA'l'O ROSETTE DISEASE AND SCAB, GRAPE-BERRY MOTH, prevention of rav-
prevention with formalin. ages by spraying. 
Cu-r WoRMS, killing with poisoned bran CoDLING MOTH, prevention of ravages 

mash. by spraying. 
SJ?RING CANKER WORM, prevention of CABBAGE WORMS, killing with pyreth-

r<~.vages by banding of the trees. rum and :B.our. 

SPECIAL LARGE PLOT TESTS. 

TO BE A.RRA.NGED FOR ON THE GROUND BY A. REPRESENTATIVE 
OF THE STATION, 

CATALJ?A, LOCUSTS and other trees for ORCHARD SPAYING for insect pests aud 
growing posts, poles and timber. fungous diseases. 

FERTILIZERS AND LIME, applied with POTATO SPRAYING for insect pests and 
various grains. fungous diseases. 

Arrangements may be made for making any of the smaller tests on a larger scale, as above, if dPslred• 

MISCELLANEOUS. 
LITMUs PAPER test for acidity of soil. 
COVER CROPS. 
THICKNESS OF PLANTING corn. 

" " " potatoes. 
COST OF MEAT PRODUCTION. 
Cos't OF CRO:P PRODUCTION. 

SEED GERMINATION test of cereal a prior 
to seeding time. 

PLANT BREEDING (corn, wheat oats, 
soy beans, etc.,) including the reg
istration of the work of the breeder. 

WOOSTER, OHIO, DECEMBER 5,1905. 

CIRCULAR No. 46. 

Proposed Constitution and By= laws of the Ohio Plant 
Breeders' Association. 

ARTICLE I-NAME. 

The name of the organization shall be the Ohio Plant Breeders' Associatio:D. 
ARTICLE Il-P'i1RPOSES. 

The purposes of this association shall be to encourage the improvement of 
plants and to provide an official record for breeders who are giving special 
attention to this work. 
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ARTICLE III-MEMBERSHIP, 

't'he membership shall consist of annual members, life members and record
ing members. 

Any person who is interested in the objects of this association may become 
an annual member by election and by the payment of the prescribed annual fee. 
Annual members who pay a fee of twenty dollars will be classed as life mem
bers and will be exempt from the regular annual fee. 

The recording membership shall be confined to such annual or life members 
as are conducting plant breeding work that is eligible to entry on the association 
records and who shall have been elected by the Council as provided for in the follow
ing articles. Any recording member who fails for a period of twelve months to 
undertake breeding work that is eligible to entry on the association records will 
cease to be a recording member. 

ARTICLE IV-QRGANIZATION. 

The officers shall be a President, a Vice-president, a Secretary and a Treas
urer. There shall be a Council consisting of seven recording members:. This 
Council shall be selected by the committee on permanent organization at the first 
meeting of the association, but thereafter the Council shall be elected annually 
by ballot by the recording members. The Council shall organize by electing a 
Chairman and a Recording Secretary. 

ARTIC:r.E V·COUNCIL. 

The Council shall have exclusive corotrol of the breeding work of the associa
tion, shall pass upon the eligibility of the breedmg work to record and shall 
elect the recording members. Every action of the Council must be submitted by 
letter to the recording members by the Recording Secretary within thirty days 
after such action is taken and may be nullified by a majority negative vote with
in thirty days after such notice is mailed by the Recording Secretary. 

ARTICLE VI-MEETINGS. 

There shall be semi-annual meetings of the a~sociation each year. The 
exact time or place of semi-annual or called meetings shall be determined by 
the President and Chairman of the Cou11cil. 

ARTICLE VII-ELECTIONS. 

The election of officers and Council for the ensuing year shall be held upon 
the last day of the regular winter meeting. Annual members may be elected at 
any meet1ng. 

ARTICL]j: VIII-AMENDMENTS, 

Amendments to the constitution may be made by a majority vote of the 
Council with the concurrence of two-thirds of the members of the association who 
may vote upon the question by mail within thirty days after notice is mailed by 
the Secretary, providing the amendment has been discussed at the the previous 
semi-annual meeting. 

BV•LAWS. 

SECTION I-PRIVILEGES OF MEMBERS, 

All classes of members shall be entitled to vote upon all matters of the asso
ciation excepting those placed under the control of the recording members by the 
constitution. 

SECTION II-DUES. 

The annual dues of all members, except life members, shall be one dollar 
per year, payable upon notification of election and annually thereafter. Re· 
cording members will be required to pay fees for certificates of transfer, etc., as 
may be determined by the Council, in addition to the regular annual or life fee. 
A member in arrears of dues or fees for more than one year shall cease to be 
an active member but may be restored to membership without action of the 
association, by the payment of all arrears. 
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SECTION III-FINANCES 

All fees from life members and recording members shall be devoted to the 
expenses of the record work exclusively. 

SECTION I V-Qll'FI CERS. 

The several officers shall perform such duties as are ordinarily required of 
such officers and shall serve until th<'ir successors are elected and installed. 

The President shall call all meetings of the association, shall preside at all 
meetings and shall deliver an annual address. 

The Vice-President shall pre;;ide in the absence of the President. 
The Secretary shall keep the records of the meetings of the association and 

perform such other duties as may be delegated to him by the association or the 
President. 

The Treasurer shall receive and hold all moneys of the association. He 
shall pay out the funds that are to be devoted to the record work upon the order 
of the Chairman of the Council, and all other funds upon the order of the 
President. 

The Council shall meet upon the call of the Chairman; and fiye members, 
present or voting by mail, shall constitute a quorum. A maJority vote shall 
determine all questions. 

SECTION V-AMENDMENTS. 

Amendments to the By-laws of the association may be made by a majority 
vote of the association at any regular semi-annual meeting. 

The above Constitution and By-laws are proposed by the committee on 
organization for adoption at a meeting which shall be held at Townshend Hall, 
Ohio State University, Columbus, 0., Tuesday evening, January 9, 1906. In 
order to facilitate work at the time of this meeting the committee will be pleased 
to receive in advance any criticisms or suggestions you may be willing to offer. 

Adress L. H. GODDARD, Chairman, 
Ohio Agricultural Experiment Station, 

Wooster, Ohio. 

WOOSTER, OHIO, DECEMBER 9, 1905. 

CIRCULAR No. 47. 

Department of Cooperative Experiments. 

L. H. GODDARD AND M. O. BUGBY. 

The work of this department is the continuation of the work started by the 
Ohio Agricultural Students' Union. This Union, whose early history may be 
traced in Bulletin No. 88 of this Station, was orgamzed in JYrarch, 1895, at the 
Ohio State University, by students and ex-students of that institution, for the 
purpose of continuing on the farm the habits of study and investigation formed 
while at college. 

Within the first year there was sent out from the agricultural division of 
the Union, material for forty-four fertilizer tests, fifty-six corn variety tests and 
twenty-eight oat variety tests. Some twenty-eight people undertook work with 
the horticultural division. Beginning thus in 1895, the growth of the organ
ization, although somewhat intermitent, was such that in 1903, under the 
fostering care of Messrs. A. D. Selby and C. W. Waid of th<' Ohio Experiment 
Station, material was sent to four hundred and thtrty-four farmers, for making 
four hundred and eighty-one tests, in cooperation with the Union, with the 
prospect of a still larger number in the immediate future. 

Until this time the expenses of the Union had been borne by the University 
and the Experiment Station; the former furnishing the funds for postage, station
ery, etc., the latter furnishing the material with which to make the tests, the 
student officers giving their time without remuneration. That the work could 
not be continued in this manner to the best adyantage was evident to all. Ac
cordingly, the Union suggested that its field of work be divided into two divis
ions: one of University Extention and the other of Research Extention; the 
University to take entire charge of th~: former and the Experiment Station to do 
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likewise for the latter. This suggestion met with the approval of both institu
tions and resulted in the appointment, early in 1904, of the senior author of this 
bulletin as Experimentalist of the Experiment Station, to organize, at that 
institution, the Department of Cooperative Experiments for the prosecution of the 
work of Research Extention. In July, 1905, Mr. A. B. Graham, of Springfield, 
Ohio, was appointed superintendent of Agricultural Extention at the State 
University, and now has his work well started. Both of these gentlemen had 
been actively associated with the work of the Union prior to the change above 
mentioned, the latter having organized in 1903, in the Springfield township 
schools, of which he was then superintendent, a very successful agricultural 
club of over eighty members, the requirement for membership in which was the 
undertaking of one of the regular Union tests. These two divisions of the Union 
work and the Union itself are all working harmoniously together for the 
adv::mcement of the agricultural interests of the state. Any communication re
garding any branch of the work addressed to either division will be forwarded 
to its proper destination. 

Although the Student Union was organized by students and ex-students of 
the State University, its field work was extended the first year to include any farmer 
who was interested in it. This is at present, and doubtless will continue to be, 

the policy of this department of the Station, since its work is supported by the 
tax payers as a body and should be shared alike by all who desire to participate 
in it. 

We trust, however, that all will remember that under the present manage
ment of the department, nobody has been, or probably ever will be, ask to take 
up the work with us. We simply undertake upon request to serve all alike to 
the best of our ability. Nothing is required of an experimenter but to carry out, 
as nearly as possible, the instructions for making the test which has been as
signed to him and report the results at the end of the season. 

As indicated in the preceding paragraph, this department must not be con
founded with the various free seed distributing agencies, such as are conducted 
by the national government and several other institutions. While no charge 
whatever is made against the experimenter for material which is supplied him, 
and in most cases for the transportation of it to him, yet he receives it only on 
condition that he endeavor to make an accurate test and report it carefully to the 
Station. To be sure, failures due to disastrous weather conditions, insect pests, 
plant diseases, sickness, etc., are certain to occur and must be overlooked by 
the Station, yet the experimenter is expected, under all circumstances, to make a 
special effort to bring his test to a successful end. 

Beginning with 1905, a special effort was made to increase the quality of the 
work done, even at the expense of quantity. This policy was necessitated, in 
the f!rst place by the lack of funds with which to meet the demands made upon 
the department by the farmers of the state, and in the second place in order that 
the work might be made more personal. We want each experimenter to realize 
that we are at least endeavoring to take a personal interest in his work. This 
attempt bas required the writing, within the last twelve months, of not less than 
nine thousand letters. From this we believe it will be evident that our number 
of workers must necessarily be limited. We do not wish, however, to discourage a 
single person who is ready to try to meet us half way, and we believe that the 
tax payers of the state will see to it that we have sufficient funds with which to 
meet these !egitimate demands. But we do ask that the man who is not ready to 
give some little labor and more thought to the work shall not make application 
for it. 

It is not to be expected that all the tests under our supervision will be con
ducted with sufficient accuracy to have a special scientific value, yet we are 
pleased to say that a very large number of our reports do show much of scientific 
worth, and as time goes on we anticipate that this number will be much in
creased. A number of Ohio farms today have managers that would do credit to 
a very large number of our experiment stations. These men are doing the finest 
of work. The otl>ers will do better when they have had more experience. In 
this connection we would suggest the organization of the experimenters in any 
locality into a club that shall meet at least monthly to discuss the work being 
done by all. Our observation during the past year has been that when a given 
number of workers are organized in this manner the benefits secured from them 
by the state will be doubled and by the locality quadrupled. A great many 
neighborhoods already have enough experimenters, many of them working 
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unknown to each other, to form a very nice club. All will doubtlegs understand 
that we can do more for a club than for the same number of workers not so 
united. We would especially commend this method to members of the Patrons of 
Husbandry. Its success has been striking wherever tried. 

Though every test of which an accurate report has been made is sure to be 
of greater or less value to science and to the entire state, yet all tests are certain 
to be of more value to the experimenter who makes them and to those in the 
locality in which he lives than to anybody else. This is true because of the 
varying soil and climatic conditions throughout the state. For this reason each 
report of this character that is received is indexed and filed in the individual 
file of the party from whom it comes and is cross indexed by crop and county, 
so that all the accurate information regarding any crop in any county may be 
had at a moment's notice. This applies to private tests as well as those made under 
our direction. It will thus be seen that while the individual receives credit for 
every report he submits, his county also receives a similar credit. It might be 
somewhat interesting to many of our workers to note from which counties the 
greater number of reports have been received and to compare the farms, farming 
methods and farm homes in these counties with those in other counties. 

Occasionally we find an individual who honestly thinks the Experiment Station 
should do all the experimenting and hand out the results to the farmers. The 
Station can work out general principles for all, and some details for those living 
near the Station or one of the sub-stations; but since these Station farms include 
but five or six of the many different soils of the state, people who are not so 
fortunately situated must work out details for themselves. If all would study 
the reports of work done on the various Station farms and note the varying 
results on these farms from the use of certain crops or of certain plant foods 
they would grant readily the above statement. For instance, one farm 
will require not less than two tons of lime per acre for best results, whereas on 
another, lime seems to be of no benefit whatever; or again, a special variety of 
a certain cereal that yields splendidly on the central farm will do very poorly 
on one of the sub-station farms. Careful observers have noted that the treat
ment a soil has received within the last twenty-five years has everything to do 
with its present requirements, as regards plant food or crops to be seeded in it. 
The variety of cereal or the kind of plant food that will be best suited to a given 
field may or may not be the best for one immediately over the fence, even though 
the fields were originally of the same character. 

We have a great many calls for summaries for the entire state of all tests 
that have been reported along a certain line. The peculiar nature of our work, 
as suggested in the two preceding paragraphs, makes it almost impossible for us 
to comply with such requests. The varying climate and soil conditions prevent 
our formulating many general conclusions that will apply to the state at large, 
and therefore prevent the publishing of many reports. The best we can do in 
most cases is to attempt to answer each individual request with information 
regarding the section from which the request has come. This part of our work 
will be very much lightened and its value increased many fold as soon as the 
state is provided with a complete soil classification and preliminary soil survey. 
Accurate conclusions may then be drawn for a given soil which will be under
stood by all well informed farmers in that soil area. Such reports as we do 
make, however, are given to the public either through the farm press or in the 
publications of some other department of the Station. The latter is the chosen 
method, since this department makes no pretention of doing independent in
vestigational work, but aims instead to assist the other departments of the 
Station in their work as best it can. 

The following list includes the experiments to which we are now giving 
special attention. Other tests will be supplied upon request whenever feasible. 

GRAIN CROPS. 

SMALL PLOT TESTS. 

1 Oats, four varieties. 
2 Spring barley, two varieties. 
3 Corn, four varieties. 
4 Soy beans, three varieties and inoculgtio'l. 
5 Cowpeas, three varieties and inocuiahon. 
6 Wheat, four varieties. 
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FORAGE, FODDER, SILAGE AND HAY CROPS. 
SMALL PLOT TESTS. 

7 Alfalfa including liming and inoculation. 
8 Dwarf Essex rape, two samples. 
9 Clover, three varieties with liming and inoculation. 

10 Grasses, five varieties. 
11 Sorghum, three varieties. 
12 Cowpeas and soy beans, two varieties of each with inoculation. 
13 Ensilage corn, three varieties. 
14 Field peas, three varieties. 

ROOT CROPS. 
SMALL PLOT TESTS. 

15 Potatoes, four varieties. 
16 Sugar beets and mangels, for stock feeding. 

PLANT DISEASES AND INSECT PESTS. 
SMALL PLOT TESTS. 

17 Oat smut, prevention with formalin. 
18 Onion smut, prevention with formalin. 
19 Potato rosette disease and scab, prevention with formalin. 
20 Cut worms, killing with poisoned bran mash. 
21 Spring canker worm, prevention of ravages by banding of the trees. 
22 Grape-berry moth, prevention of ravages by spraying. 
23 Codling moth, prevention of ravages by spraying. 
24 Cabbage worms, killing with pyrethrum and flour. 

SPECIAL LARGE PLOT TESTS. 
TO BE ARRANGED FOR ON THE GROUND BY A REPRESENTATIVE 

OF THE STATION. 

25 Catalpa, locust and other trees for growing posts, poles and timber. 
26 Fertilizers and lime, applied with various grains. 
27 Orchard spraying, for insect pests and fungous diseases. 
28 Potato spraying, for insect pests and fungous diseases. 

Arrangements may be made for making any of the smaller tests on a 
larger scale, as above, if desired. 

MISCELLANEOUS. 

29 Litmus paper test for acidity of soil. 
30 Cover crops. 
31 Thickness of planting corn. 
32 Thickness of planting potatoes. 
33 Seed germination test of cereals prior to seeding time. 
34 Plant breeding (corn, wheat, oats, soy beans, etc.) including the 
registration of the work of the breeder. 
35 Cost of meat production. 
36 Cost of crop production. 

Applications for tests should be made as far in advance as possible, in order 
to avoid disappointment, and should give the name of the test rather than the 
number. 

Upon receipt of an application for a test, or as soon thereafter as ready, the 
instructions for making the test will be forwarded to the inquirer that he may 
see what will be required of him and no material will be shzpped to him until he 
notifies tts that the conditions are satisfactory to him. 

Prior to 1903 all tests were made upon plots no smaller than one-tenth acre. 
By this time it became evident that very few farmers would take the necessary 
care, in the rush of farm work, to conduct tests of this size with sufficient 
accuracy to make them of value. They were so large as to require machinery 
for every step of the work and with the large teams and tools of the present day 
farmer this requirement made them well nigh impracticable. In order to meet 
these conditions, experiments with smaller plots, in most cases one by two rods 
each, were planned and proved quite satisfactory. Experiments of this size: a.n: 
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usually conducted at some convenient point in a field that is being sown to the 
same crop as the one with which the experiment is being made. The seed bed 
is prepared for them with the same tools and at the same time as for the other 
parts of the field, so that no delay is thereby occasioned. To do the seeding and 
harvesting by hand is then a small matter, and enables the experimenter to 
give more personal attention to the work than he could afford to do were he delay
ing a team. 

This work is of such a nature that it is rarely ever successful when turned 
over to hired help, unless this help be of a very superior quality. Tests 1 to 16 
inclusive are usually conducted on small plots; however, to those who wish it, 
materials will be suppled with which to make these tests on a larger scale. 
but since it is necessary that a representative of the Station visit the site of the 
proposed test and arrange personally regarding the details, more or less delay 
is always occasioned. 

In the test of oats (1), corn (2), wheat (6) and potatoes (15), four varieties 
are supplied, one of which will be the same for all tests of each crop, no 
matter to what part of the state they are sent. This is done that we may 
have a sort of yard stick by means of which to compare each test 
with every other one and wi"th the work which the Station is doing on this 
crop. The three other varieties may be selected by the experimentoer, or in 
the absence of such selection they will be chosen by us. If desired, the 
number of varieties sent will be increased in the case of experienced workers. 

The tests of legumes, Nos. 4-, 5, 7, 9, 12 and 14 have been very popular the 
past year and doubtless will continue so in the future. Every well regulated 
farm in Ohio must grow one of these nitrogen gatherers. No up-to-date 
farmer, other than truckers, etc., can afford to buy nitrogen in fertilizers 
when it may be secured so cheaply by these crops from the air. The inocula
tion material included with these tests has been supplied to us for several 
years by the U. S. Department of Agriculture. The same material may be 
used again, though in most cases a. comparison between it and the old :soil 
method of inoculation will be made. These tests are all very easily conducted 
and are recommended to every farmer in the state who has not been thorough
ly successful with some of the legumes on his farm. 

It will be well for the experimenter to bear in mind that in many of our 
tests, especially 1 to 16 inclusive, we do not assume that the varieties of crops 
we send out shall be better than what already exist in the neighborhood to 
which the test is sent. Indeed some of the tests are deliberately planned to 
demonstrate to Ohio farmers that, in some cases at least, they do not need 
what they think they do. We try to hold ourselves in readiness to send new 
crops and new varieties of old standard crops, when requested. though unfor
tunately these are very apt to fail in a large number of cases. Not infrequent
ly do we find the best varieties of cereals for any particular neighborhood are 
already being grown there. This affords us pleasure, since it is one t>f our 
objects to discover such and make them known to the people. 

On the contrary, in tests 17 to 24 inclusive, we are aiming to introduce to 
the public, methods of combating destructive insects and plant diseases, that 
have been proved by our Entomologist and Botanist to be very satisfactory 
when executed with care. The size of plots for these tests varies from a few 
square rods to several acres, and the te~ots are in most cases easy of execution. 
When it is remembered that the insects and plant diseases, referred to in this 
list, cause millions of dollars worth of damage to Ohio farmers each year, it 
will be evident that these tests are justly popular. 

At the time of the organization of this department, in 1904, the necessity of 
visiting experimenters was clearly foreseen, but the limited funds have pro
hibited our inspecting the tests of more than twenty percent of our workers 
each year. If the funds for which we have made request are granted to us it is 
our hope to extend very greatly this important part of the work. The organ
ization of our experimenters into clubs, as mentioned in a preceding paragraph, 
would facilitate this work on our part. In addition to this we have planned for 
1906 some special large plot tests, Nos. 25, 26, 27 and 28, for which material will 
be sent only after the site ofthe proposed plot has been visited by a representa
tive of the Station and arrangements for the test make in person. These tests, 
which are usually ghen only to advanced workers, will be of much value to the 
locality in which they are situated as well 1.s to the statE', and it is hoped the 
money will be supplied to prosecute them with vigor. 
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Test No. 25 is a continuation of the forestry work of the years 1904 and 
1905, within which t1me seedling catalpas, locusts and mulberries, sufficient to 
set more than 325 acres of land, were scattered in test plots well over the state. 
In order to make a start with limited funds the arrangements for many of these 
plots were made entirely by correspondence, and in most cases with fairly good 
results. Having made this beginning, we now deem it wise to locate in the 
future a smaller number of tests of larger area, and to visit each one of these 
in advance in order to arrange each test especially for the land on which it is to 
be conducted, and at the same time introduce valuable variations that were im
possible when the work was conducted by correspondence. 

The fertilizer test varies from one of the simplest in some cases to perhaps 
the most difficult in some others. With the advent of the new lime requirement 
test, by means of which we seemed to be able in 1905 to determine in the labora
tory the amount of lime needed by any soil, this fertilizer test becomes very much 
more valuable and productive of early benefit than in the past. Through it, 
very great advancement in the alfalfa problem was made in 1905, and still great
er adva11cement is hoped for in 1906. 

The two spraying tests, Nos. 27 and 28, will likewise be varied to suit the 
needs of the experimenters. If funds are supplied, spraying tests of almost any 
size, provided they are not too small, will be taken up on request. In neighbor
hoods where spraying machines are available the tests probably will be of 
different sprays or times and manner of spraying, whereas in other localities it 
may be possible for us to loan a pump to several experimenters and even to send 
somebody to conduct the work in case the number will justify it. The organi
zation of the experimenters' clubs, as previously suggested will be especially 
advantageous in starting this work. 

In connection with test No. 33 we not only provide instructions and part of 
the apparatus for a simple method by which farmers may test their own seed, 
but we also undertake to make a check test for them that they may be sure of the 
accuracy of their work. It is highly desirable that at least 95 percent of the 
seed we plant on our farms shall grow and grow vigorously, in order that we 
may get a uniform and satisfactory stand right at the beginning. It is now 
conceded that the best way to secure this result with com is to take seed only 
from ears that have been tested individually and proved to have strong vitality. 

In connection with test No. 34 plant breeding in the state has advanced to 
such a point that it now seems necessary to organize an official record associa
tion, similar to the ones maintained by the breeders of the various classes of live 
stock. While the keeping of the official records will be transfered from this 
department to the new record association, we shall not relinquish our interest in 
the work, but shall hold ourselves in readiness at all times to assist the plant 
breeders w1th the chemical laboratory of the Station in the study of the chemical 
content of their grain, with our Station photographer in the study of types of the 
best yielding ears of corn and in such other feasible ways as are suggested 
from time to time. 

The work in connection with tests Nos. 35 and 36 is doubtless the most 
valuable of all that we are conducting. While as farmers we may grow upon 
our farms the largest crops of the best quality and the finest meat producing 
animals, yet if we do not produce these at a good profit we shall prove ourselves 
impractical business men. It is no uncommon thing for farmers to have so great 
a loss on some branch of their work as to offset quite largely their profit on some 
other branch, and yet not be able to understand why the net income at the end 
of the year is not greater. This condition exists largely because of the preval
ence of the idea that methods of business which are necessary to success in other 
vocations cannot be applied to farming. The fallacy of such an idea is being 
proved each year by the successful business farmers of this country. While 
these tests do not aim at absolute accuracy, they are conducted with sufficient 
exactness to give practical results, yet are so planned that they are comparative
ly simple to execute, and, although introduced but a short time ago, they have 
already afforded us some remarkably valuable reports . 

• Printed instructions have been prepared at various times for most of our 
tests, but because of the frequent revision necessary to keep them up to date and 
the frequent alterations necessary to suit them to the locality or individual, we 
have not deemed it wise to include any of them in this circular. We shall be 
pleased, however, to supply such as are desired upon request and to explain in 
detail regarding any part of the work. 
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In the planning of these tests we have endeavored to make each one strictly 
practical not only as regards the object sought but also in the details of execu
tion w~ are fully aware that there is yet much room for improvement along 
this.line and are continually on the alert for ideas that may assist us iu making 
such improvements. Accordingly every criticism or suggestion that reaches us 
regarding the work is received as a special favor from the person offering it. 

CIRCULAR No. 48. 
WOOSTER, OHIO, JANUARY 2, 1906. 

The Ohio Experiment Station will ask the incoming legislature for a con
siderable increase in appropriations for its work. This request is unanimously 
approved by the board of control, which is now composed exclusively of men who 
have made their living by actual labor upon the farm, and who know by personal 
experience just what every dollar costs which is earned in that way. 

These men derive no income from their connection with the Station. On the 
contrary, they give their time to its service without any compensation, and in 
addition are taxed for its support; they have made themselves acquainted with 
the work of the Station; they know how its money is being spent, and they real
ize the need of the farmers of Ohio for the help which the Station can give. 

One of the farms belonging to the Station in Wayne county is considerably 
below the average land of the county in fertility. In 1.he 12 years, 1894-1905, in
clusive, there have been maintained on this farm, in two of the Station's experi
ments, yields of corn averaging from torty-:fiveto sixty bushels per acre annually, 
ancl of wheat of more than twenty-four bushels, and these yields are steadily in
creasing. These yields have been maintained by methods which any farmer 
may follow, and which have produced an increase of crop suffi.cienttopayfor the 
cost of treatment employed and a high annual rental for the laud in addition. 

During the same period the yield of corn in Wayne county has averllged less 
than thirty-seven bushels, and that of wheat less than sixteen bushels, and these 
yields are each several bushels per acre above those of the state at large. 

During these twelve years the Station's apple orchard has never missed a 
crop of fruit, and the fruit has been of the finest quality. This result, also, has 
been achieved at a cost far below the increased value of the product. 

The Station has spent twelve years in working out and establishing the 
practlcability of the methods by which these results have been attained. To do 
this it has been necessary to carry the work through a cycle of seasons, with 
their climatic changes and periods of devastation by insect pests and fungous 
diseases. These sources of loss have been carefully studied, and means have 
been found by which their harmful effects may be mitigated or altogether a voided, 
and the Station is today ready to demonstrate, beyond the possibility of a doubt, 
that the net income of the farmers of Ohio may be increased many millions of 
dollars annually, and by means within the reach of every farmer of intelligence 
and integrity. 

To accomplish this result the Station's work must be carried to every farmer. 
Its facilities for publication must be increased, and it must be enabled to make 
actual demonstrations in every township in the state, by which the practicability 
of its methods may be shown. It is to these purposes that a large part of the 
increase in appropriation is to be devoted. 

Those interested in live stock husbandry in Ohio have for years felt thatthat 
industry was receiving scant attention at the Experiment Station, and they have 
had grounds for feeling so. The reason that no more has been done has been 
that the funds available have never been sufficient to do thorough work along 
this line, in addition to the work which seemed to be more immediately urgent 
along other lines; but the time has now come when this work should no longer 
be neglected, and therefore a special appropriation has been requested for its 
inauguration. 

The rapid increase in the price of lumber during recent years has warned 
our farmers that our timber supply is running short, and great interest is being 
aroused in the study of forestry, a subject that has before received practically 
no attention in the state, and concerning which our farmers, as rule, have no 
practical knowledge, It is the logical function of the Experiment Station to 
make for agriculturethe preliminary survey, which is necessary to the economical 
establishment of any new industry, and it should be charged with this duty in 
reference to forestry, and be enabled to perform it creditably. 
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Believing a better knowledge of the soil to be fundamental to agricultural 
prosperity in Ohio, the Station has made a study of soil problem.;; a leading 
feature of its work. This study has now been carried far enough to demonstrate 
its value and the necessity for further continuance. It should not be allowed to 
rest until we have as definite a knowledge of the character of the soil of every 
square mile of the state as we now have of the rocks and and other minerals 
underlying this soil. To obtain and publish this knowledge of the rocks and 
minerals, the State has expended not less than a hundred and fifty thousand 
dollars, and it was money well spent; but the annual product of Ohio's farms 
and orchards is worth not less than six times as much as the combined annual 
output of all her mines of coal and iron, and all her wells of oi 1 and gas, and all 
her quarries of stone. Each year these farms and orchards produce enough to 
purchase all the railroads in the state at their assessed valuation, and the 
money invested in Ohio's farms would capitalize the manufactories of the state 
three times over. 

Great as is the production of Ohio's farms today it is but little more than half 
what it ought to be. As stated above, the Station has maintained for twelve 
years an average yield of twenty-four bushels of wheat per acre on a tract of 
land of less than average fertility. On land which had not been depleted b" ex
haustive cropping it has maintained, during the same period, an average yield 
of thirty-three bushels, and this has been increased to more than forty bushels 
for the last half of the period. 

Farmers all over Ohio are complaining of the scarcity and high price of 
labor; but it involves absolutely less labor to produce a given quantity of grain 
by the methods which are producing these yields at the Station, than by those 
which are producing the yields of fourteen bushels of wheat and thirty-five 
bushels of corn, which are the present averages for Ohio. 

Agriculture is the basis of all industry. In proportion as it is prosperous 
will all other industries thrive. The developement of this industry is therefore 
a matter of concern to every citizen of the state. 

Those who approve the Station's work and desire to see that work extended 
on the lines above indicated can render effective assistance by writing to their 
representatives and senators in the state legislature, requesting that the appro
priations requested by the Experiment Station be allowed in full. This should 
be done at once. 

CIRCULAR No. 49. 

WOOSTER, OHIO, FEBRUARY 1, 1906. 

Some Suggestions Relative to Alfalfa Growing in Ohio. 

BY C. G. WILLIAMS. 

While the Ohio Experiment Station has not accumulated sufficient data to 
justify the publication of an extensive bulletin upon this subject it has been 
thought best to issue a circular giving its experience to date. 

The acreage devoted to alfalfa in Ohio, though not large, is increasing quite 
rapidly. It is believed that its culture may be undertaken with reasonable hope 
of success upon almost any drained limestone soil in the state, Its success upon 
other soils is not as well assured, although the indications are that with proper 
treatment, including a liberal application of lime, it can be made to do fairly 
well in most sections. 

Drainage, either natural or artifical, is the first essential. An excess of 
water in the soil is fatal to alfalfa, While it will stand an overflow of several 
days duration at certain seasons of the year it will not thrive upon land where 
the water level is close to the surface or where water does not drain off rapidly. 

ALFALFA MUST HAVE LIME. 

Next in importance to drainage, upon other than limestone soils, is an ap
plication of lime. At the Experiment Station at Wooster, on a soil derived from 
sandstone, no application of fertilizers or manure, no treatment of soil as regards 
inoculation, has given results at all comparable with an application of a ton of 
lime per acre; but at the Germantown test farm in Montgomery county, on a 
limestone soil, an application of lime has given no beneficial results whatever. 
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FERTILIZERS FOR ALFALFA. 

The matter of soil fertility is of great importance. There is little use in 
ai.temptino- to grow alfalfa upon an impoverished soil. There is probably no 
more desi~able source of fertility than stable manure. A dressing of eight or 
ten tons per acre will greatly improve the chances for success. In the absence 
of stable manure an application of 200 to 400 pounds of steamed bone will be 
desirable. 

On some plot experiments at the Germantown test farm an application of 
200 pounds of steamed bone per acre increased the yield over the unfertilized 
plots 148 percent. An application of 8 tons of stable manure per acre increased 
the yield over the unfertilized plots 210 percent. Potassi urn chloride, (muriate 
of potash) used in connection with steamed bone, did not increase the yield over 
that given by bone alone. 

SOIL INOCULATION. 

When alfalfa is to be seeded iu fields where neither alfalfa nor sweet clover 
has been previously grown, the much desired development of the nitrogen-gather 
ing bacteria, which work upon alfalfa roots, will undoubtedly be hastened by 
their introduction in some more extensive way than w11l naturally result from 
the use of ordinary alfalfa seed. The most satisfactory method of inoculation is 
by the distribution of 100 to 400 pounds per acre of soil, taken from old alfalfa or 
sweet clover fields or roadside patches. This should be harrowed in, previous 
to seeding. Care must be taken not to secure this soil from weed infested areas. 

SEED AND SEEDING. 

The desirability of securing a high grade of alfalfa seed, plump, bright and 
free from noxious weed seeds, can hardly be over emphasized. The matter of 
price per bushel is a secondary consideration. 

The amount of seed which should be used per acre will vary from 15 to 25 
pounds. Broadcast seeding, well harrowed in, has given good results. 

There are localities in the United States, and possibly in Ohio, where it 
does not seem to make much difference when or how one seeds to alfalfa. Good 
results are obtained from any practice. However, it is probable that in many 
parts cf this state a much later seeding than is usually recommended will be 
found desirable. Perhaps the worst two enemies the young alfalfa plant has to 
contend with are foxtail ( Chamawaphis glauca) and crab grass (Panicum san
guinale). Early seedings of alfalfa are frequently ruined by these weeds. The 
Station has found that by plowing the prospective alfalfa field as for early seed
ing, harrowing it at intervals of 10 to 20 days after occasional rains, sprouting 
and killing weeds during the months of May and June and deferring the seeding 
UrJtil July, or even early August, the stanrl of alfalfa has been greatly improved. 
Such seasons as we have had the last two years have probably been especially 
favorable to this later seeding but if one plows e.arly and conserves moisture by 
timely and repeated harrowings a sufficiently moist seed bed can be provided 
for this later seeding. This treatment cleans out the weeds and the alfalfa 
comes on rapidly without the destructive competition of either weeds or nurse 
crop. 

NURSE CROPS AND CLIPPING. 

With the early seeding it is best, as a general rule, to seed with a nurse crop 
of barley or oats, using about one bushel of seed per acre. With the late seed
ing the nurse crop should be omitted. Early seeding will usually require clip
ping two or more times, owing to the season. July seeding will probably require 
one clipping. It is seldom advisable to clip later than the first of September, as 
a good covering should be carried into the winter. 

COOPERATIVE EXPERIMENTS. 

The Cooperative Department of the Station is prepared to furnish plans for 
experiments with this crop to those who desire to undertake such work. 
Numerous experiments of this kind are now in progress, and it is desirable to 
extend them until all the various soils of the state shall have been studied in 
relation to this crop. 
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CIRCULAR No. 50. 
WOOSTER, OHIO, FEBRUARY 2, 1906. 

The Forestry Work of the Ohio Experiment Station. 
BY W. J• GREEN AND C. W. WAID. 

The underlying principles of forestry are the same everywhere, but the kina 
of forestry practiced in different sections may vary according to the locality 
For this reason, Ohio forestry may be quite unlike that practiced in other states 
or countries. In some states there are large tracts of untillable land, but in 
Ohio, the areas of such land are small. 

A few of the states own large bodies of such land and can acquire more at 
nominal rates, but our own state would be obliged to purchase considerable 
agricultural land along with the poor and to pay for improvements, or else 
accept numerous small isolated tracts. There is more or less waste or inferior 
land on nearly every farm within the state. These tracts vary in size from a 
fraction of an acre to several acres in extent. There are not many farms in the 
state upon which waste land predominates, nor are there many sections where 
the greater part of the land is worthless for agricultural purposes, and yet the 
sum total of unprofitable farming land is considerable. 

Not all of this untillable land is covered with trees but ii would doubtless 
be found that many of the owners would be quite willing to have it so, as shown 
by the fact that young timber is, in many cases, growing on lands which would 
give good crops if cleared and tilled. In some cases, the owners prefer to allow 
these trees to remain because of a desire to practice forestry, while in others the 
scarcity and high price of labor account for the fact that the trees are not 
destroyed. 

Thus conditions in Ohio are such that state forestry is difficult of application, 
while farm forestry can be practiced without serious inconvenienc to agricul
tural interests. About thirteen percent of the total area of the state is classed as 
forest land, but much of this is used for pasture and is not thickly covered with 
trees. A much larger area could be maintained in actual forest than now exists, 
with but little hardship to most land owners. 

All that is needed to bring about this result is, that land owners shall see 
that there is profit in tree culture. This is now realized by many, but only in 
a limited way, and as applied to the production of post and pole timber. As 
soon as the home supply of post timber became exhausted, interest in forestry 
began to show itself and took a concrete form when it was found that certain 
kinds of trees could be grown in a short space of time and with profit for this 
purpose. 

Interest in forestry within the state is extending and widening, so that 
many farmers are now considering the advisability of caring for and preserving 
the best species of trees which are growing in their woodlots. There is now 
sufficient interest in forestry to yield results of value, provided those who care to 
learn are made acquainted with the known facts regarding tree culture. There 
is still much to learn, however, regarding the trees best suited to different soils 
and purposes, methods of culture and management, as well as probable profit in 
tree culture. 

Regardless of what the state can or may do, forestry in Ohio must be largely 
farm forestry and as such, must appeal directly to the financial interests of land 
owners. 

The Ohio Experiment Station has been led to investigate forestry problems, 
not only because of the apparent need of work along this line for the benefit of 
future generations, but because of the demand for knowledge on the subject of 
forestry at present. Many of the questions involved are local and must be 
studied as such. 

The first work done was to plant such trees as would be likely to yield the 
quickest returns and then to aid land owners to do the same thing, in order that 
experimental tree planting might be extended, and to enable all who were 
interested to see the results and to form their own opinion<> as to the advisability 
and practicability of such work. 

In order, however, to make available the results already secured in earlier 
tree plantations in the state, a number have been examined and a report made in 
Bulletin 158. These groves of Catalpa speciosa and black or yellow locust were 
found to have yielded profitable returns, even though not planted and cared for in 
the best manner. 
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Estimates of the number of salable posts in groves 15 to 25 years old were 
made by a representative of the Station. The average product of eight catalpa 
groves which had been planted 21 to 25 years was 2, 777 posts per acre, 63 percent 
of which were first class. Estimating the first class posts at 10 cents each and 
the second class at 6 cents each, the total avuage product was $238.08 per 
acre, or $10.30 per acre for each year since the trees were planted. The best 
catalpa grove was 23 years old and the timber value was found to be $326.00, 
or $14.17 per acre for each year since planted. A locust grove 19 years old, 
which had been grown under favorable conditions produced 3,560 posts per 
acre, valued at $341.76, or $17.98 per acre for each year from the time of plant
ing. From which it appears that the financial possibilities of forest tree 
culture in Ohio are not remote and that t"Qey are exceedingly gratifying, even 
though the natural requirements of the trees have not been fully met. 

The first planting on the Station farm was made in 1901, followed by other 
plantings iu 1903 and 1904, making in all about nine acres consisting of 
Catalpa speciosa, black or yellow locust, Osage orange, white ash, green ash, 
larch, black walnut and mulberry. The distances of planting varied from 
4 x 4 to 16 :u: 16 feet. More forest trees of the same and other species will be 
planted from time to time. 

On the Southeastern test farm, in Meigs county, several acres of catalpa, 
locust, ash and mulberry trees have beeh planted and the area is to be extended 
as rapidly as possible, Thus far the growth of catalpa trees has been better 
there than on the Station farm in Wayne county. Catalpa trees have, in most 
cases, grown more rapidly in southern than in northern Ohio. In many 
respects forestry is a matter of locality. 

The experiments instituted on the Station farms will be of much assistance 
in solving forestry problems, but the great variation in soils and conditions 
throughout the state makes it important that plantations of forest trees be es
tablished in various sections. 

Realizing the importance of this feature of the- work, seedling forest trees 
have been furnished to farmers in different parts of the state, who were willing 
to cooperate with the Station in experimental and practical forestry. The con
ditions under which these trees were furnished were' that .the planting and 
care should be under the direction of the Station and that the results might 
be used for publication in bulletins. The trees become the property of the 
owners of the land'but the Station has the right, for an indefinite period, to 
secure data as to growth, either through reports from the owners or by personal 
inspection. The forestry work of the Station is thus greatly extended at the 
minimum of cost. 

The Co-operative Department of the Station has had the distribution of the 
trees in charge, while the Horticultural Department of the Station has furnished 
and packed the trees for shipment. 

The first distribution of trees was made in 1904, and consisted of Catalpa 
speciosa, black or yellow locust, mulberry, larch, white ash, green ash and 
maple. The great demand for the trees and the need of getting a large num
ber of plots planted as soon as possible, made it necessary to send most of the 
trees out, at first, without supervision on the part of the Station. However, 
directions for planting, etc., were furnished by means of a printed form. In a 
few cases, more particularly where a large area was to be planted and where 
the plot was located conveniently to a railroad station, personal sup~rvision 
was given by a representative of the Station to the laying out of the plantation 
and to the planting of the trees. 

This policy was continued in 1905, but a greater number of proposed plan
tations were visited and planting plans drawn up. Over fifty such visits were 
made during the early spring of 1905, to nearly all sections of the state, In 
the future, these visits will be made if possible in each case where trees are 
to be planted. 

During the years 1904 and 1905, there were 355 plots of forest trees planted 
by farmers in Ohio, in cooperation with the Experiment Station. These are 
located in 78 counties of the state. The total area planted was about 325 acres 
and the total number of trees sent out waa about 250,000, or one-quarter of a 
million. 



120 OHIO l<~XPERIMENT STATION, 

The following figures give a somewhat comprehensive view of the cooperative 
forestry tests which were started in 1904 and 1905: 

Total number of plots planted to forest trees .......•. : . ................... · · · · ............... 3554 
" u ·' •' .. where two or more spec1es were planted. . . . . . . . . . . . . . . . . . . . . . . 177 

" " ' ' '' ' 4 treeswereplanteddifferent distances .................... 106 
cultivation tests are being made............... . . . . . . . . . 5o 
Catalpa speciosa were planted.... . . . . . . . . . . . . . . . . . . . . ... 29g 
black locusts were planted..... . ....................... 157 mulberries were planted..... . . . . .. . . . . . . .. . . . ... .. 5 
the trees were planted on tillable land .................. 24 

H '' u " " '' non~ tillable land..... . . . . . . . g3 
~· ~ ' " " " first bottom land.. . . . . .. . . . . . . 54 

" seconu. bottom laud..... . . .. . . 45 
" upland...... . .. .. . . . . . . . . .. . . 193 

good soil .. . . . . . . . . . . . . . . . . . . .. 83 
" med,nm soil . . . . . . . . . . . . . . . .. 172 

'( ~~ poor soil . . . . . . . . . . . . . . . . . . . . . 16 
" " '' " " " ~' '' " recently cleared land......... 44 
" reports received to January 1, 1906 ............................................ 24\l 

" reporting good ~<rowth of tre,s . . . . . . . . . . . . . . . . . . . • .. . . .. .. .. .. .. . . . .. ......... 185 
'" fairly good grl'\'<th oftrees.... .... .... .. .. .. . .. . .. .... .. .. .. ... .. . .. .. • !12 

" E~!£;;-:~i~~h~f-~:~~:::: :::::::::: :· ::::::::::::::::::::::::::::::: .:·:::: 2H 
no cultivation............... . .. .. ... .. .... .. .... .. .. .. .. .. .... .. ... 32 
that crop grown betweelil. trees paid for cultivation ...................... 133 

NoTE-The above table was compiled from the applications and reports on file. In a number of 
cases the number of the plot and the nature of the SOil were not given. 

It was the intention that a representative of the Station should visit these 
plots and begin the study of the behavior of the trees on various soils and under 
different conditions from the very first. The lack of sufficient funds was the 
reason for inability to carry this plan into execution. However, some of the 
plots, more particularly those which are located near where representatives of the 
Station have been called on other business, have been visited and the others will 
be visited as soon as means and time will permit. 

It is desired to continue this feature of the forestry work until plots of trees 
are growing on all classes of Ohio soils, so that recommendations can be made 
for the treatment of. trees in all parts of the state. 

Another very important phase of practical forestry, which the Station has 
taken up in a limited way, is farm woodlot management. The first work along 
this line was done on the Station farm in a small woodlot, ~pon which was a 
good second growth, mostly of white ash. Where the trees were too thick, thinn
ing was done, and where too scattering, trees of rapid growing species are to be 
planted. Some work of this nature is also under way at the South-eastern test 
farm 

The Oberlin water works, having a farm of over 100 acres, a large part of 
which they wished to reafforest, asked the Station for advice. Upon looking over 
the ground it was found that the conditions were very satisfactory for the start
ing of quite elaborate experiments and investigations, both along the line of tree 
planting and the handling of a timber area. In the management of this timber 
laud it is not only necessary to thin and to plant, but to so plan as to encourage 
the growth of trees already established. 

In the spring of 1905, about eighteen acres of this farm were planted to 
several kinds of trees. Some of the species were planted at different distances. 
In the fall of 1905, some of the lowlands and hillsides, where cultivation is im
practicable, were planted to seeds of the black walnut. The work of removing 
the worthless trees and those that are not improving or are of little value, from 
among the standing timber, is being carried on as fast as practicable. The 
work on this farm will furnish many valuable lessons along forestry lines. 

Other public institutions have asked the Station to cooperate in the planting of 
forest trees and the management of woodlots, and no doubt there is a splendid 
field for such work in this state. County farms, in many cases, might profitably 
set aside a certain area to be devoted to the growing of forest trees, not only for 
financial reasons but as a demonstration experiment. The Station would gladly 
cooperate in this work, so far as practicable, and the distribution of these farms 
over the state would make the work of wide influence. 

Not much has been undertaken in the way of planting trees for windbreaks, 
except where the plots have been planted for post production have been so locat
ed thatthey will also serve as a protection against the wind. There is a need 
for this kind of. planting, however, and a demand for information as to the kinds 
of trees to plant as well as the best way to plant and care for them. Before 
these questions can be fully answered, more thorough investigation of existing 
windbreaks must be made, 
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Public sentiment is very strong in favor of encouragement of practical 
forestry in the state, and the work which the Station is doing and hopes to do 
will not only strengthen this sentiment but will help to meet the demand for a 
knowledge of the fundamental principles of forestry. 

The plan of the work is rather to give aid to those who would help themselves 
than to attempt to carry on large operations in forestry independently. The in
tention is to diversify and to so locate the work that it will appeal to the interests 
of as many as possible and be accessible to all. In short, the aim is to lay a 
sol!d foundation upon which to build a rational and practical system of forestry 
for the entire State of Ohio. 
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