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AJ?nOUJ?cemen\:. 

The Ohio Agricultural Experiment Station is organized under an act 
of the General Assembly of Ohio, passed April 17, 1882, and supple
mented by an act of Congress approved March 2, 1887. 

The Station is prepared to test new varieties of grains, fruits and 
garden vegetables; to examine seeds that are suspected of being unsound 
or adulterated; to identify and name grasses, weeds and other plants; to 
identify insects and suggest measures for the control of such as are inju
rious, and to give advice concerning -the prevention of the fungoid dis
eases which affect vegetation. 

The Station is not prepared to furnish analyses of chemical or com
mercial fertilizers, as in Ohio that work is performed under direction of 
the Secretary of the State Board of Agriculture, at Columbus; but the 
Station will at all times respond to requests for advice concerning the 
use of such fertilizers. 

The Station is not prepared to examine foods and dairy products 
suspected of adulteration, as that work is provided for in the Ohio Dairy 
and Food Commission, whose headquarters are at Columbus. 

The Station is not prepared to offer advice or treatment for con
tagious animal diseases, but would refer all seeking such assistance to the 
Ohio Live Stock Commission, at Columbus. 

Any citizen of Ohio has the right to apply to the Station for any 
information it can give, and all such applications will receive prompt 

attention. 
Visitors to the Station are always welcome. 
Address all communications to 

EXJ:>ERIMENT STATION, 

Wooster, Ohio. 
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Report of the Board of Control. 

To His Excellency, AsA S. BuSHNELL, Governor of Oh£o: 

SIR: The fifteenth annual report of the Ohio Agricultural Experi
ment Station, for the year 1896, is herewith respectfully submitted. 

The Seventy-second General Assembly of Ohio made the following 
appropriations for the equipment and support of the Experiment Station 
in 1896: 

For new construction ................................... ,. .......... $22,000 
" bulletin illustration ....................... ········u· ........... 400 
'' sub-stations........................................ ...................... 1,600 
" special work in Entomology...... ......................... 1,000 
" special work in Botany, Horticulture and Chemistry. 1,400 
" general repairs and supplies................................. 2,500 

These items were duplicated for 1897, thus enabling the Station 
to make contracts for the completion of its long delayed main, or 
administration building, and to take up some lines of investigation in 
which work is urgently needed. 

IMPROVEMENTS. 

On May 15th a contract was entered into with the firm of Stence & 
Ames for the completion of the main building, this firm having pre
viously erected a part of this building in the form of a wing, to be used 
as a chemical laboratory. 

The building is constructed throughout of sandstone found on the 
Station farm. It is built in fireproof construction, two stories high, with 
commodious basement under the whole, and contains eight ofhce rooms, 
a library, a large room for museum, a mailing room and a chemical labora
tory, occupying two floors nearly 30x40 feet in size, with rooms for pho
tography on third floor. 

The work of construction is proceeding satisfactorily, and it is 
expected that the entire building will be completed by May, 1897. 

In addition to this, several other small buildings have been erected 
or repaired. This work is not completed; the horse barn urgently needs 
remodeling, a sheep barn must soon be built, if the work of the Station 
is to include sheep husbandry, and some additions are yet to be made to 
the dairy barn. Additional forcing houses are necessary to the econom
ical conduct of the horticultural work of the Station; a conservatory is 
needed, and a more complete system of water supply bas become a neces
sity for the proper fire protection of the numerous barns and dwellings 

(vi) 
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OHIO E}q'ERIMENT STATION. VII 

The Station now owns seven dwellings, yet five members of the 
Station Staff are compelled to live at a distance of a mile to a mile and a 
half from their work, because it is impossible to secure suitable dwellings 
nearer. The rental of the houses now on the farm is a material addition 
to the income of the Station, saying nothing of the time and energy 
saved by having the workers near their work. 

OUTSIDE WORK. 

The appropriations for sub-stations and for special work in ento
mology, botany and horticulture, were made in order to enable the Sta
tion to extend its work, so as tp include the investigation of problems 
which cannot be adequately studied in any single locality; such as the 
maintenance of fertility in soils of different geologic origin, the control 
of local outbreaks of injurious insects and plant diseases, the varying 
effect of different soils and climates upon varieties of fruits, etc. 

The necessity for such extension of work is shown in the varying 
results obtained from .the use of certain forms of commercial fertilizers 
in different parts of the state, the farmers of one section insisting that they 
can only secure a crop by the use of such fertilizers, while those of other 
sections maintain that these fertilizers give them no increase of crop. 
This necessity has also been forcibly shown during the last two seasons 
in the outbreaks of chinch bugs in various parts of the state, and in the 
introduction of the San Jose scale and the spread of black knot and 
peach yellows. 

As illustrating the possible usefulness of the Station to the people of 
the state in the lines of work last named, it may be stated that the Seventy
second General Assembly of the state passed an act makiug it "the duty 
of the Ohio Experiment Station to publish a bulletin, giving full and 
complete information regarding the causes, symptoms, devastating effects 
and cure or treatment of peach yellows, black knot, San Jose scale or 
other serious contagious diseases of fruits, in sufficient quantity to supply 
every grower of fruit liable to these diseases in the state." The same law 
further provides that in case of dispute as to whether trees are affected 
with the insect or diseases named, the matter shall be referred "to the 
professor at the Ohio Experi:::aent Station who is an expert in the line 
of complaint, whose duty it shall be to forthwith proceed to view the fruit 
or trees in controversy, and whose decision shall be final." 

PERSONNEL. 

H. 0. McFadden resigned the position of foreman of the gardens 
on the first of April. On the fifteenth of May Lloyd M. Bloom
field, B. Sc. Agr. was elected Assistant Chemist of the station and Chas . 
W. Mally, M. Sc., Assistant Entomologist. On September first, Willis G . 
Harry resigned his position as Dairyman, and Delbert A. Crowner, B. Sc., 
was elected to succeed him. Mr. Harry had given the Station two y~ars 
of faithful service. 

.tt. H. WARDER. Seer ·ear.)'. 
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:Report o£ the Treasurer. 

To Hon. S. H. ELLIS, President of the Board of Control: 

SIR : I respectfully submit herewith the financial report of this Sta· 
tion for the fiscal year ending June 30, 1896: 

In Statements A, B, C and D, respectively, will be found a record of 
the receipts and expenditures from the various funds; Statement A being 
a statement of account with the annual appropriation received from the 
U.S. Treasury, and a copy of the report made to the Governor of the 
State and the Secretary of the U.S. Treasury; Statement B beings1atement 
of account with the State Treasury; and Statement C showing the receipts 
from farm produce and other sales. 

The three statements, A. B and C, are combined in Statement D, 
which shows the total income and expenditures· for the fiscal year. 

STATEMENT A. 

THE OHIO AGRIC~I,TURAL EXPERIMENT STATION IN ACCOUNT WITH THE UNITED 

STATES APPROPRIATION, 1895-96. 

Dr. 
To receipts from the Treasurer of the United States as per appropriation 

for the fiscal year ending June 30, 1896, as per act of Congress ap-
proved March 2, 1887 .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. . .... .. .. . .. ............. $15,00( 00 

Cr. 
By Salaries of technical and office staff ........................................ $9,480 00 

Salaries of foremen and skilled laborers .............................. 2,957 00 
Ordinary labor................................................................... 684 19 
Publications ...... ......... ...... ......... ......... ......... ......... ............. 40 3~ 
Postage and stationery....................................................... 154 00 
Heat, light and water.................................. .... .. ... ........... .. 122 62 
Chemical supplies.............................................................. 51 45 
Seeds, plantE- and sundry supplies...................................... 789 14 
Fertilizers ............................................................... , .. ...... 94 55 
Feeding stuffs ...... .... ...... ...... .. .... . .. .... .. . .. .... ..... .... .. .. .... .. 201 03 
Library....................................... ... . .. ... .... .. ... ...... ... . .. ... ...... 4o3 45 
Tools, implements and machinery........................................ 234 64 
Furniture and fixtures ...... ... ....... .. .... ... .. . . . . .. ......... ...... .. . ... 1 05 
Scientific apparatus........................................................... 74 42 
Live stock ...... ..................... ...... ......... ...... ......... ............... 18 00 
Traveling expenses............................................................. 31 <43 
Contingent expenses ........................................... ;............. 21 65 
Building and repairs ...... ... . ....... .... .. .... .. .... ............ ............ 1 00 

Totals ....... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,,,,,,, ................ $15,000 00 $15,000 00 
(viii) 
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oai() EXPERIMENT STATION. 

STATEMENT B • 

OHIO AGRICUI:ruRAI. ExPERIMENT STATION IN ACCOUNT WITH THE STATE 

TREASURY. 

I 
Total Total Balance 

Date of ap- amount to amount ex- in treasury 
propriation. Appropriation for- the Station's pended. June 30, 

credit. 1896. 

1896 ............ Subst's for field experiments ... I $1,600 00 $803 09 $796 91 
New constructi~n .................. 22,000 00 2,06:.! 37 19,937 63 
Bulletin illustration ............... 400 00 278 92 121 08 
Special work in Entomology ... 1,000 00 5 83 994 17 
Special work in Botany, Horti· 

culture and Chemistry ........ 1,400 00 126 38 1,273 67 
General repairs and supplies ... 2,500 00 2,021 ao 472 70 

-------------
Totals for !·896 ................. $28,900 00 $5,303 84 $23,596 16 

Balance of appropriations for 
1894 and 1895 brought for-
ward July lst, 1895 .............. 

1894 ... : ........ Expenses of Board of Control.. 275 67 275 67 ·················· Special work in Entomology ... 396 loS 396 98 .................. 
H!95 ............ Expenses of Board of Control.. 500 00 60 67 439 33 

Subst's for field -experiments ... 180 23 180 23 ................. 
New constructions ................. 21,732 10 21,732 10 .................. 
Bulletin illustration ................. 200 00 200 00 .................. 

---------- --
Totals ............................. $52,184 98 $28,149 49 f24,035 49 

STATEMENT C. 

MISCEI.LANEOUS RECEIPTS OF OHio AGRICULTURAL EXPERIMENT S'l'ATION. 

June 30, 1896, from sales of agricultural produce ........................... $534 58 
'' dairy produce.................................... 623 85 
" '' " live stock.......................................... 137 54 

" " 
" " 
" 

" " 
" " .. .. 
" " 

" horticultural produce ........................... 1,626 28 
labor ....................................... ............. ..... 57 10 
rents.............................................................. 887 00 
miscellaneous sales................. . .. . . . .. . .. . .. .. .. . . . . . . f!7 50 
conducting tests of dairy cattle....................... 79 21 
Northwestern Substation................................ 187 21 
Northeastern Substation................................. 91 06 
Columbus Substation, 0. S. U........ ...... ... ......... 142 46 

Total receipts for the year .... ~ ................................. $4,453 74 
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STATEMENT D. 

TOTAL RECEIPTS AND ExPENDITURES oF THE OHIO AGRICULTURAl, EXPERIMENT 

STATION FOR THE YEAR ENDING JUNE 30, 1896. 

Total Receipts. 

From U. S. Treasury .............................................................. $15,000 00 
" state appropriations for 1896.. ...... .. .. .. .... .. ...... .... .. .. ...... 28,900 00 
" miscellaneous receipts .................................. :............... 4,453 74 

Total receipts for the year...... .. ....................................... $48,353 74 
Total balance brought forward July 1, 1895 ......................... 23,296 11 

Total ............................................................. , ............. $71,649 85 

Total Expenditures. 

For salaries of technical and office staff ............... ., .................. $9,480 00 
" " foreman and skilled laborers .. ., ............ $3,822 25 
" ordinary labor ................... ,. .............................. 4,960 86 

Total labor ............................................................ $8,783 11 
" publications.................................................................... 570 05 
" postage and stationary ................................. ~ .................. ., 761 38 
" freight and express ..................... ,. ........................ 0<...... 392 84 
" heat, light and water .............. ,. .................................... ".. 411 62 
" chemical supplies....................... ...... ............................. 52 05 
" seeds, plants and sundry supplies .................. ,. ................... 1,611 28 
" fertilizers ..................................................... ., ........ ,....... 261 10 
" feeding stuffs ....................... '" ............................ .,.......... 365 17 
" library ... .... ..... ......... .... .. .. .. .. .. .. .. .. .... ................ ..... .. . .. ... 45 45 
" tools implements and machinery................................ ...... 535 55 
" furniture and fixtures ............ ......................... ................. 1 05 
" scientific apparatus ................ w...................................... 74 42 
" live stock........................................................................ 457 10 
" traveling expenses........................................................... 835 90 
" contingent expenses........................................................ 744 37 
" building and repairs ........................................................ 24,\JOS 18 

Total expenditures for the year ............................................. $50,290 62 
By net balance carried forward ........ ......... ......... ... .... ... .. .... .. ... 21,359 23 

Total .. ., ...................................................................... $71,649 85 

BUILDINGS AND IMPROVEMENTS. 

During the fiscal year the following amounts have been expended 
for permanent improvements on the farm: 

New buildings ...................................................................... $22,718 05 
Repairs on old buildings...... ................................................. 1,195 64 
Fruit tree planting............. .............. .... ......... .............. ......... 69 90 
Miscellaneous improvements and repairs........ ...... ....... ......... 1,013 18 

Total. ....................................................................................... $24,996 77 

PERCY A. HINMAN, 

Treasurer. 
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Report o£ the Oireator. 

HoN. S. H. ELLIS, President of the Board of Control: 

SIR : The fifteenth annual report of the officers of the Ohio Agricul
tural Experiment Station is respectfully submitted herewith : 

THE SEASON .\.ND CROPS. 

In Ohio the wheat crop of 1895-6 entered the winter generally in 
poor condition, owing to lack of moisture in the soil; the ground was 
bare of snow much of the winter, and during March severe freezing alter
nated with thawing. By the first of April it was evident that the 
wheat was severely injured, but it was hoped that seasonable rains would 
still enable it to make an average crop. The rains came, but throughout 
the greater portion of the state the wheat fields grew more and more bare 
from week to week. 

On those portions of the Station farm which have been exhausted of 
humus by continuous cropping under the improvident, one-year-lease, 
tenant system of Ohio, the wheat on unfertilized land yielded only a 
bushel per acre. , Where the land had been kept in good condition by ju
dicious crop rotation the unfertilized yield rose to seven and one-half 
bushels, and where manure had been applied when the wheat was sown 
the yield was ten to twelve bushels. 

The conditions above described were general throughout the state, 
but in a few of the northwestern counties and over a considerable area in 
the southeastern part of the state the damage proved to be less severe 
than elsewhere. On the tract of clay land at Columbus, where wheat 
has been grown continuously since 1888, the destruction was even more 
complete than at Wooster, and this was also tru~ of the white clay of the 
Northeastern Substation. 

Here and there throughout the state areas would be found-perhaps 
but a single field or part of a field, perhaps a township or more-which 
had escaped the general destruction, from causes not always easy to give. 
It was generally observed that late sown wheat suffered most ; but many 
early sown fields were att:1cked by the Hessian fly. Soils rich in humus 
generally suffered less than those relatively deficient, but this rule was 
not universal. In some of the counties which had longest snow protec
tion, as measured by the weeks during which the ground was covered, 
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the destruction was greatest ; it was relatively least in the southeastern, 
hill counties of the state, which usually suffer most from winter killing 
and where snow protection is of shortest duration. This region reported 
heavy snowfalls during March, and it seems probable that it was the op
portuneness of the snow covering, rather than its duration, to which 
these hill counties owe their comparative immunity from injury. 

Before the cutting of the wheat was finished there set in a period of 
heavy rainfall, which continued throughout the month of July, giving 
no opportunity to either thresh or shelter the wheat and making it nee_ 
essary to harvest the oats between daily showers. In the southern part 
of the state many fields of oats were left uncut, and much that was cut, 
both of wheat and oats, was lost by sprouting in the shock. 

A largeacreage of corn was planted, a considerable area of wheat 
being plowed up and planted in corn in the spring, and an enormous 
crop was produced. 

A large area was planted in potatoes, which gave a large yield where 
not effected by rot, but this caused considerable loss on poorly drained 
soils. 

It will be readily understood that such a season must materially af
fect the results of field experiments. As in seasons of drouth any con
dition of the soil, which enables it to gather and hold a disproportionate 
share of the scanty moisture, may prove a far more important factor in 
increasing the yield than any method of cultivation which has not this 
point of moisture conservation in view, or any addition of fertility, or any 
improvement in variety; so again, in seasons of excessive rainfall the 
same general law \\ill hold true. In the field work of this Station this 
source of error is being eliminated as far as possible by thorough under
drainage of all land 11sed for plot experiments, and by slightly ridg
ing the plots so as to avoid accumulations of surface water, but with all 
the care that can be exercised there will be errors due to inequal
ities of moisture distribution which can only be eliminated by long 
continued work. 

THe STATION'S WORK. 

THE MAINTENANCE OF FERTILITY. 

Nearly 800 plots, mostly one-tenth acre in size, :;~nd occupying, with 
roads and alleys, nearly 100 acres of land, are now used for the study of 
this fundamental problem. These are located !~ Wavne, Franklin, 
Columbiana, Cuyahoga and Fulton counties, thus representing soils of 
widely different origin. About 14 miles of tile drains have been laid in 
preparing these p1ots for this work. The complete plan of the work, and 
the results obtained up to the close of 1895 are given in Bulletin 71. In 
connection with this field work, the soils under test and the crops pro
duced are being subjected to physical and chemical examination. When 
it is remembered that the farmers of Ohio are paying out annually nearly 
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a million and a quarter dollars, of their all too scanty earnings, for the 
purchase of fertilizers, in addition to the cost of applying home produced 
manures, it will be realized that this study of fertility maintenance is one 
of no minor importance. While this wm k is as yet only begun, there are 
facts given in Bulletin 71 which, if intelligently made use of by the 
farmers of the state, would save to them a very large proportion of their 
present anumil expenditure in this direction. 

THE COMPARISON OF VARIETIES. 

In the testing of cereals at this station tenth-acre plots are employed, 
, and a standard sort is grown on every third or fourth plot. No new 

variety is accepted as reliable until after several seasons' test, and unless 
there is unmistakable sign of failure, none is rejected until after a similar 
test. In this way has been accumulated a list of standard sorts, with 
which every new claimant must come into competition. The area de
voted to cereal testing on the Station farm covers about 50 acres, all 
permanently plotted and drained with about 11 miles of tile drains. 
In the testing of fruits and vegetables a different system is employed, 
hut duplication and repetition are the watchwords there as well as in 
cereal testing. 

It is true that, even if it were possible to make a d~cisive test in a 
single season, the dishonest introducer of so-called pew sorts would still 
have a harvest of gullibles before the Station could expose him, while the 
long and cautious method indicated gives him ample time to repeat his 
work; but the farmer or horticulturist who chooses to profit by the Sta
tion's work, can do so if he will. and can be sure that tlie Station's advice, 
when given, will be safe to follow. It is safe to say that a careful study 
and following of the Station's variety tests would save to the farmers of 
Ohio each year a sum greater than the entire cost of the Station's land 
and buildings. 

INSECT CONTROL. 

From Its first organization, this Station has given a large share of 
attention to the control of insect pests, and this work is constantly in
creasing. In both 1895 and 1896 there have been destructive outbreaks 
in Ohio of the chinch bug, an insect which had been supposed to be 

, · practicaliy confined to the prairie states. In both seasons the Experiment 
Station has done all in its power to aid the farmers in suppressing this 
destructive pest, by sending the Entomologist to the infested regions to 
give personal advice; by publication of bulletins describing its habits, 
and giving the best methods of cont'rol, and by sending into the regions 
the material with which to spread a contagious parasitic disease among 
the bugs. More than twelve hundred small boxes of this material were 
distributed in 1896, and as the climatic conditions were favorable for its 
action, it is hoped that it may have accomplished the desired end. 
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THE SAN JOSE SCAI,E. 

In the fall of 1894 this Station called the attention of the fruit growers 
of Ohio to the fact that the San Jose Scale, a new insect to Ohio, and one 
of the most destructive insect pests known, had made its appearance 
within the state. During 1895 and 1896 the Station Entomologist, through 
correspondence and personal visitation, has located this pest in different 
localities within the state, in one of which, at least, many thousands of 
valuable trees are already infested with it. In California, where this in
sect first app.eared, it has been brought under control by the vigorous use 
of certain insecticides, aided by parasites. The climate of the eastern 
states seems to be even more favorable to its spread than that of the 
Pacific coast, and decidedly less favorable to the use of some of the in
sectiddes which have been found most effective there, and it seems now 
that we have the alternative before us of the immediate adoption of radi
cal measures for the extermination of the pest, or else such a destruction 
of our fruit trees as will eclipse all former experience ir tnis line. 

An added and very great danger from this pest lies in the fact that 
it preys upon the trees and shrubs of the forest as well as upon those of 
the orchard, and hence, ifit ever becomes thoroughly established in the 
state its eradication will be impo.,sible. 

In view of the great danger to be apprehended from this pest, the 
last General Assembly passed a law providing for township · inspection 
of fruit trees and the destruction of this insect by the use of efficient 
insecticides or otherwise. The law depends upon local initiative for its 
enforcement, and is good so far as it goes, but it does not protect the 
purchaser of nur-sery stock. 

The San Jose Scale was first distributed throughout the eastern 
states (inadvertently, no doubt) by two New Jersey nursery firms, one 
of which-the Wm. Parry Co.-on being informed that their stock was 
infested with the pest took prompt and effective measures for its sup
pression; the other-the]. T. Lovett Co.-did so after attention had 
been publicly called to their course in Bulletin 56, of this Station. 

The mischief, however, had been already done. Through the prac
tice of nursery firms of purchasing stock of each other a considerable 
number of nurseries in several states had become infested, and all had 
been scattering the pest broadcast over the country. 

The carelessness of some of these firms is shown by the conduct 
of a nursery firm, who, when their attention was called to the infestecl 
condition of their stock by the New York State Entomologist, Dr. 
J. A. Lintner, replied, as quoted by Dr. Lintner in his Eleventh 
Annual Report, for 1895, that "they would treat with gas the stock they 
sold, providing they had the time! " 

Maryland has enacted a law providing for the state inspection of 
nursery stock and prohibiting the importation of uncertified stock, and 
Virginia one providing for destruction of infested trees. What is 
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needed is a general law, covering the exigencies of interstate commerce, 
and similar in its working to the present provisions for the inspection of 
meat products. 

In view of the general dissemination of this pest, and the methods 
above indicated, we advise Ohio fruit growers to purchase no nursery 
stock that is not accompanied by a written certificate of freedom from 
San Jose Scale. There are nursery firms of the highest standing in 
Ohio and elsewhere, that will give such certificates, and will furnish 
stock of the first quality in other respects. 

By the the use of hydrocyanic acid gas it is possible to completely 
destroy this scale without injuring the tree. The gas must be used 
unde'r a tent or in a building, hence it is difficult to treat large trees with 
it, whereas nursery stock, after being dug for shipment, mav be thor
oughly treated with comparatively little expense. There is, therefore, 
no excuse for sending out infested stock. 

VEGETABLE PATHOLOGY. 

No other line of work undertaken by the experiment stations has 
brought results of greater or more immediate value than the study of 
the fungous and bacterial diseases of plants. The true nature of these 
diseases has only become fully understood within a very recent period: 
Now, thanks to the help of the modern microscope and the culture tube, 
we are able to differentiate the various rusts, smuts, mildews and blights 
of the older empirical terminology, and, knowing exactly the nature of 
each affection, are able to apply the suitable remedy, whether it be com
plete destruction of the infected plant, the spraying of its branches and 
foliage, or the treatment of its seed with fungicide solutions. 

APPLE SCAB. 

During the past year the Horticulturist of the Station has contin
ued the work upon the apple scab, begun with the planting of a new 
orchard here, in which the trees in every third row are left continuously 
untreated while those of the two intervening rows :tre systematically 
sprayed every year. It will be several years yet before this orchard 
comes into bearing, but the beneficial effect of the treatment is already 
evident to the most ~asual observer, in the smooth, clean, healthy 
appearance of the sprayed trees. The same effect is not.ed in the old, bear
ing orchard, the spraying ~aving removed the lichens from trunks and 
branches, leaving them -::lean and bright. As to the efiect of this treat
ment upon the fruit, each seasons's work adds additional evidence to 
that which has gone before, showing the complete practicability of 
securing fruit free from blemish. 

2 Ex. Sta. Bul. 7 4 
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PEACH YELLOWS AND BLACK-KNOT. 

The investigations of the Botanist have shown that these diseases 
are much more widely spread over the State than had been supposed, but 
there is no reason to doubt the practicability of bringing them under 
control. All that is needed is the earnest co-operation of those most in
terested, in the different sections of the state, in carrying into effect the 
law, the full text of which is published in Bulletin 72. 

We get occasional letters stating that, for various reasons, the town
ship trustees refuse to appoint the Fruit Commissioners, as required by 
this law, and therefore, by direction of the Board of Control, the letter 
referred to below was addressed to the Attorney General of the State: 

OFFICE OF THE ATTORNEY GENERAL. 

STATE OF OHIO. 

MR. CHARLES E. THoRNE, DIRECTOR, Ohio Agricultural Experiment Station, 
Wooster. 0. 

DEAR SIR : In your letter of the 22d inst., you ask : 

"In case township trustees refuse to appoint Fruit Commissioners as provided by the act of 
April18, 1896, (92 0. L., 200) being ·An Act to prevent the spread of peach yellows, black knot 
and San Jose scale,' or neglect to do so after petition of five or more freeholders, what is the 
proper course to pursue in securing the appointment of such a F'ruit Commission composed of 
competent men?., 

Section 2 of the act referred to provides : 

•· Wherever the disease known as peach yellows, also black knot of the plum, cherry and 
prune are found to exist, not less than five freeholders in any township in Ohio may petition the 
township trustees to appoint a •rownship Board of Fruit Commissioners, recommending in· said 
petition three or more of the most competent and best qualified persons known in said town· 
ship for the T)osition." 

"It shall be the duty of the trustees to speedily appoint for the Township Fruit Commis
sion, two of whom they consider the most capable freeholders in the township, who are growe~s 
of fruits liable to be diseased, one of whom must be familiar with the symptoms and nature of 
the diseases afores111d mentioned, and shall be the foreman of the Commission." 

"The Township Fruit Commission shall b.e kept up as long as destructive diseases prevail 
and there is need of its existence, and the township trustees shall annually appoint the Commis
sioners comprbing it at their regular April meeting .. , 

The provisions above quoted, clearly define the duties of the trustees. Upon 
a petition by five or more freeholders of any township in which any of the disea~es 
named are known to exist, it becomes the imperative duty of the trustees to at once 
appoint Fruit Commissioners, persons possessing the qualifications required oy the 
act. This duty is not a discretionary one, but is mandatory upon them. 

If the trustees fail or refuse to perform any duty enjoined upon them by this 
act, the proper method to compel the performance of such duty, is by a proceeding 
in mandamus instituted in the Common Pleas, Circuit or Supreme Court. 

Recognizing the necessity for a vigorous enforcement of this law, to the end 
that the fruit growers of our State may not suffer the loss of their property, and 
be deprived of the product of their industry through the carelessness of others, 
this department will cheerfully render your Board such assistance as will secure 
the strict enforcement of this wise measure. 

Yours respectfully, 
(Signed) JoHN L. LoTT, 

Ass't Attorney General. 

.,. 
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The Experiment Station has no interest in this matter whatever, ex
cept to assist the fruit growers of Ohio in protecting their orchards from 
diseases and pests, which experience has shown to be of the most 
destructive character. Its function is altogether advisory, not executive, 
and it has been made by statute the referee in this case because its offi
cers are expected to be able to give exact information concerning the 
appearance and nature of these diseases and pests. 

CHEMICAL WORK. 

The new chemical laboratory was finished dnring the summer and 
work begun in it. At present but a single analyst i5 emplQ¥ed, whose 
time will be closely occupied with the check work incident to the various 
lines of research carried on in other departments of the Station's work 

GRATUITOUS ANALYSES NOT CONTEMPLATED. 

The requests for analysis of various materials are frequent. When 
these relate to matters already under investigation at the Station occa
sional analyses have been made, but obviously only a small amount of 
such work can be undertaken. A considerable number of requests are 
made for the analysis of commercial fertilizers, but this work is ex· 
pressly provided for under the superintendence of the State Board of 
Agriculture, and hence the Station cannot engage in it, nor can it under
take other work for private benefit, except on the basis of ample com. 
pensation for the time and material consumed. 

It is suggested that persons wishing to know the approximate com
position of materials like ashes, muck soil and the like may save them
selves the expens.e of sending the same to the Station Chemist. In most 
cases the desired information is supplied by analyses that have already 
been made, here or elsewhere. A letter of inquiry, stating details, 
would answer usual needs. 

Even should a given substance be such that it is desirable: to make 
an analysis, the analysis would be valueless without proper sampling. 
In many cases the difference in sampling may show the entire value of a 
chemical analysis. 

THE STATION'S LIBRARY. 

With its removal of location the Station entered upon a period of 
large expenditure. The erection and equipment of buildings; the fenc
ing and drainage of the farm; the increased equipment of teams and 
live stock required by its larger area, and the largely increased amount 
of labor required to carry on its work, have made the administration of 
its finances a matter not to be lightly rated. When, in addition to this, 
the expected revenues of each year have been cut short by crop failure 
or low prices, the perplexity has been greatly increased, and it has been 
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simply impossible to provide all the material, whether in books, apparatus 
or otherwise, which was needed for a complete equipment for work. 

In the case of books, especially, the deprivation has been severely 
felt, but I am glad to be able to state that members of the Staff have 
cheerfully provided for themselves such books as were most urgently 

, needed. 
The main building, now nearing completion, will furnish what the 

Station has never had before, ample facilities for the convenient use of 
books, the lower floor being practically a library, subdivided into offices 
for the different workers, each of whom will have at hand the books 
pertaining to his particular line of work. 

The Station's library now contains less than a thousand volumes, 
the greater number of which are public documents and similar publica
tions. The equipment in works relating to entomology and botany is 
insufficient for the best work, but the supply of tooks on these topics is 
liberal compared to that of works relating to other lines of research, to 
chemical investigation in particular. 

It goes without saying that if the best work is to be done our 
workers must have constant access to the ripest and best thought of the 
world. 

'!'HE STATION'S BUILDINGS. 

With the several tracts of land purchased for the use of the Station 
it came into possession of three substantial farm houses and as many 
barns, each barn about 40 x 100 feet in size, and two small tenant houses. 
Two of the three barns, one of the farm dwellings and both the tenant 
houses have been extensively remodeled and the following new structures 
erected ::1 

lo A block of greenhouses and a small biological laboratory, 
described in the annual report for 1892. 

2o A dairy barn and dairy house, built in 1894 and illustrated in 
this report. 

3. A tool house, 30 x 112 feet, one story, built in 1894. 
4. A dwelling, intended for the residence of the Director of the 

Station, and a small house for the horticultural foreman, built in 1894 and 
1895. 

5. An addition to one of the barns, 30 x 98 feet, one story, designed 
for cattle and sheep feeding, built in 1896. · 

6. The main or administration building, begun in 1895 and to be 
finished in 1897. This building is built of stone, and in order to afford 

·greater security to tbe books, records and illustrative collections, which 
become of priceless value as the work of the Station progresses, it is 
bein5 built in fireproof construction. 

The average destruction of experiment station buildings by fire 
since the Hatch Act went into effect has been considerably more than 

• 
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FLOOR PLANS OF DAffiY BARN. 

FIRST FLOOR. 

t. Dairy oftl.ce, 
2. Babcock test room. 
3. Receiving scales. 
4. Separator and churn room. (Summer 

15. Meal rooms. 
16. Silos. 
17, 18. Bank cellar. 
19. Lying-In stall. 
l!o. Bull stalls. 
12. Area. 

:Zf 

-

churning room below.) 
5. Boiler. 
6. Engine. 

SECOND FLOOR, 

22. Threshing floor. 
7. Pump room and Hne shafting. 
8. Ice room. Cold storage below. 
9. !='assage. 

10. Cow stalls. 
1L Barn ofll.ce. 
12. Scales. 
13. Passage. 
14. Feed~ room. 

ea. Straw bay • 
24. Hay bays. 
1!5. Granary. 
26. Grain drawem. 
e7. Meal rooms. 
28. Watchman's room . 
1!9. Rope drive. 
!!0. Line shafting. 

• 

• 
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one each year, and already this station has suffered considerable loss in 
the burning of a collection temporarily stored at the Station of a neigh
boring state. 

In the case of a stock of merchandise the loss may be fully covered 
by insurance, but no insurance can replace the loss of the records and 
illustrative collections of an experiment station. 

The floor plans of this building are given on another page. 

THE DAIRY BARN. 

The barn is 41 feet wide by 211 feet long, with wing 28 x 43 feet. 
It fronts south. The cow stalls are ranged in a single row, to secure 
uniformity of exposure. These, the passage way (12 feet wide) and the 
feed mixing room are floored with concrete, covered with Portl~nd 

cement. A line of sewer pipe carries the liquid manure to a cistern in 
the manure yard. The wing is designed for cellar storage below and 
threshing floor above. It is arranged so that wagons loaded with grain 
or forage may be driven over the scales in front, thence in at one of the 
side doors, unloaded at threshing machine or fodder cutter, and thence 
out at the other side door. The straw bay (28) is framed with slanting posts 
so that the straw stacker may be used, the grain brought to this barn 
being threshed directly from the shock, as the hundreds of small plots 
employed make stacking or storing in the straw practically impossible. 
The special feature of the granary is a tier of drawers containing several 
hundred drawers of two to four bushels capacity each and sliding on 
rollers. The silos are 30 feet deep and 13 feet square inside. A line of 
shafting is driven by a rope drive, conveying power from the eighteen 
horse-power engine in the dairy house. This shafting driv es threshing 
machine, fodder cutter, feed grinder, etc. A high retaining wall, set 
'j feet away from the building, sustains the banks in the southeast angle, 
and affords a passage in the rear of the bull stables. 

PUBLICATIONS OF THE YEAR, 

Eight bulletins of the regular series, one of the technical series and 
eleven newspaper bulletins have been issued during the year as follows : 

Regular Series :-

No. 67. FEBRUARY, 1896. Oats. Comparison of varieties in 1895; effect of 
smut; methods of seeding and preparation of seed bed, pp. 1-18. 

No. 68. FEBRUARY, 1896. Somt! destructive insects.-(The canker worm; the 
fruit bark beetle; the ring-legged tree-bug: the clover-leaf weevil; the clover-root 
borer; the strawberry saw-fly; the harlequin cabbage-bug; the squash-plant louse; 
the western corn-root worm; white ants; the hostile leaf-hopper; web-worms; the 
powder-post worm.) Spraying with arsenites vs. bees. The carnivorous habits of 
Limax campestris. pp. 19-68, 

... 
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No 69, MARCH, 1896. The Clzinch Bug. pp. 59-80. 
No. 70, APRIL, 1896. Forage Crops. pp. 81-108. 

XXI 

No. 71, APRIL, 1896. The Maintenance of Fertility. Field experiments with 
fertilizers ; the sources and cost of fertilizing materials ; the home-mixing of fer
tilizers; a fertilizer with misleading name. pp. 109-190. 

No. 72, AuGUST, 1896. Peach Yellows, Black-knot and San Jose Scale. pp. 
191-220. 

No. 73, DECEMBER, 1896. Investigations of plant diseases in forcing house and 
garden. pp. 221-246 . 

No. 74, DECEMBER, 1896. Meteorological Summary and Index. pp. 247. 

Technical Series:-

No.4, JULY, 1896. A Preliminary List of the Birds of Wayne County, Ohio. 
pp. 243-354. 

Newspaper Series:-

Nos. 155-165. The bulletins of this series are two-page leaflets, issued for the 
purpose of placing the results of certain lines of work before the people" more 
promptly than is possible through the regular bulletins. Their substance has been 
or will be republished in the regular bulletins. 

A list of the previous publications of the Station is given in bulletins 
52 and 66. 

ACKNOWLEDGMENTS. 

Our thanks are returned to the publishers of the following journals, 
which are being regularly received at the Station in exchange for our 
bulletins: 

AGRICULTURAL AND TRADE JOURNALS. 

Acker und Garten ban Zeitu.tg, Milwaukee, Wis. 
Agricultural Epitomist, Indianapolis, Ind. 
Agricultural Journal, Montgomery, Ala. 
Agricultural Gazette, New Soulh Wales. 
Agricultural South, Atlanta, Ga. 
American Agriculturist, New York, N. Y. and Columbus, Ohio. 
American Dairyman, New York City. 
American Fertilizer, Philadelphia, Pa. 
American Grange Bulletin, Cincinnati, Ohio. 
American Homestead, Omaha, Neb. 
California Cultivator and Poultry Keeper, Los Angeles Cal. 
Canadian Entomologist, London, Ontario, Canada. 
Cincinnati Price Current, Cincinnati. Ohio. 
Colman's Rural World, St. Louis, Mo. 
Cultivator, Omaha, Neb. 
Dakota Farmer, Huron, South Dakota . 
Dorset Quarterly, Washington, Pa. 
Elgin Dairy, Elgin, Ill. 
Farm and Fireside, Springfield, Ohio. 
Farm and Home, Springfield, Mass., and Chicago, IlL 
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Farmers' Advocate, London and Winnepeg, Canada. 
Farmer's Guide, Huntington, Ind. 
Farmer's Home, Dayton, Ohio. 
Farmer's Magazme, Springfield, Ill. 
Fanner's Voice, Chicago, Ill. 
Farm, Field and Fireside, Chicago, Ill. 
Farm Journal, Philadelphia, Pa. 
Farm News, Springfield, Ohio. 
Farm, Stock and Home, Minneapolis, Minn. 
Fruit Growers' Journal, Cobden, Ill. 
Gardening, Chicago, Ill. 
Gleanings in Bee Culture, Medina, Ohio. 
Grange Visitor, Lansing, Mich. 
Green's Fruit Grower, Rochester, N. Y. 
Hoard's Dairyman, Ft. Atkinson, Wis. 
Industrial American, Lexington, Ky. 
Indiana Farmer, Indianapolis, Ind. 
Iowa Homestead, Des Moines, Iowa. 
Jersey Bulletin, Indianapolis, Ind. 
Journal of Agriculture, St, Louis, Mo. 
Market Gardo>n, The, Minneapolis, Minn. 
Mirror and Farmer, Manchester, N.H. 
National Provisioner, New York, N. Y. 
National Stockman and Farmer, Pittsburg, Pa. 
Ohio Farmer, Cleveland, 0. 
Oregon Agriculturist, Portland, Ore. 
Practical Farmer, Philadelphia, Pa. 
Prairie Farmer, Chicago, Ills. 
Progressive South, Richmond, Va. 
Rural Northwest, Portland, Ore. 
Southern Cultivator, Atlanta, Ga. 
Southern Farmer, New Orleans, La. 
Southern States, Baltimore, Md. 
Successful Farmer, Sioux Falls, S. D. 
Sugar Beet, The, Philadelphia, Pa. 
Tri-State Farm News, Toledo, Ohio. 
Western Farmer and Stockman, Sioux City, Iowa. 
Western Soil Culture, Sioux City, Iowa. 
Wisconsin Farmer, Madison, Wis. 

GENERAL NEWSPAPERS. 

From Ohio. 
Alliance Standard Review, Alliance. 
Columbus Record, Columbus. 
Cortland Herald, Cortland. 
Crawford <;ounty News. Bucyrus. 
De Graff Buckeye, De Graff. 
Democrat, The, Pomeroy. 
Democratic Herald, Delaware. 
Democratic Record, Chardon. 
Forest Review, Forest. 
Fremont Journal, Fremont. 
Greenville Democrat, Greenville. 
Graphic News, The, Kenton. 
Jacksonian, The, Wooster. 
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Monroe Journal (German) Woodsfield. 
Ohio State Journal, Columbus. 
Salineville Banner, Salineville. 
Shelby Times, Shelby. 
Tuscarawas Chronicle, Uhrichsville and Dennison, 
Wayne County Herald, Wooster. 
Wood County Democrat, Bowling Green . 

From Other States. 

Baltimore Weekly Sun, Baltimore, Md. 
Call, The Weekly, San Franciso, Cal. 
Detroit Free Press, Detroit, Mich. 
Excelsior (German), Milwaukee, Wis. 
Kansas Semi-Weekly Capital, Topeka, Kan, 
Press, The Weekly, New York, N.Y. 
Public Ledger (Daily), Philadelphia, Pa. 
Salt Lake Herald, Salt Lake City, Utah. 
University Record, Ann Arbor, Mich. 
Union, The Weekly, Manchester, N.H. 
World, The Weekly, New York, N. Y. 
World·Herald, The Weekly, Omaha, Neb. 

IMPLEMENTS, SEEDS AND PLANTS RECEIVED. 

Thanks are due for the. following donati~·1s to the station : 

HORTICULTURAL DEPAF TMENT. 

Allen, E. W., Marquette, Mich., 3 varieties of potatoes. 
Burpee, W. A., & Co., Philadelphia, Pa., 60 packets of seeds. 
Burr, R. D., Gloversville, N. Y., 1 variety of potato. 
Baumgardner, G. W., Lancaster, 0., 1 variety raspberry. 
Banning, Frank, Kinsman, 0., 1 variety of onion seed. 
Crawford, M., Cuyahoga Falls, 0 , 1 variety of strawberry. 
Deming Co., The, Salem, 0., 1 Bordeaux nozzle. 
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Department of Agriculture, Washington, D. C., several varieties of scions.' 
Earhart & Dundon, Lexington, 0., 1 variety of strawberry. 
Flory, G. A., Wengelawn, 0., apple scions. 
Grossman, J. C., Wolcottville, Ind., 1 variety of strawberry. 
Hend~rson, Peter & Co., New York City, 45 varieties of seeds. 
Hall, M. C., Freedom Station, 0 ., 1 variety of strawberry. 
Horn, H. A., & Sons, Medina, 0., 1 variety of strawberry. 
Haymaker, A. 0., Earlville, 0., 1 variety of raspberry. 
Hourst, E. R., Smithville, 0., 1 variety of potato. 
Hilyard, W. N., North Bene, 0., 1 variety of strawberry. 
Kelley, 0. E., Newark, N.J., 1 variety of potato. 
Leffel, A. D., Donnelsville, 0., 1 variety of strawberry. 
Moores;'Dr. W. L., Cyrustown, Tenn., apple scions • 
Manum, A. E., Bristol, Vt., 1 variety of potato. 
Manwell, Allen D., Vinton, Iowa, 1 variety of strawberry. 
Marvin, N. C. Amada, 0., 1 variety of raspberry. 
Orewiler, H., Shelby, 0., 1 variety of strawberry. 
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Olds, L. L., Clinton, Wis., 1 variety of potato. 
Riehl, E. A., Alton, Ill., 2 varieties of grapes. 
Rawson, W. W., & Co., Boston, Mass., 2 varieties of beans. 
Seilbert, Samuel. New Carlisle, 0., 1 variety of raspberry. 
Schwartz, Geo., Wooster, 0., several varieties of greenhouse plants. 
Thompson, M. T., Rio Vista, Va., 1 variety of strawberry. 
Walker, S. T., Forest Grove, Ore., sweet peas. 
Winters, Mrs. John, Bloomington, 0., 2 varieties of cactus. 
Wolfgang, H. G., Calla, 0., 1 variety of strawberry. 
\Varder, R. H., North Bend, 0., several varieties of cannas. 
Young, Henry, Ada, 0., 1 variety of strawberry. 

AGRICULTURAL DEPARTMENT. 

Ontario Agricultural College, Guelph, Ont., Can., 1 variety seed wheat. 
German Kali Works, New York City, 1 ton muriate of potash and 1 ton Kainit. 
Tower Bros., Mendota, Ill., 1 two-horse surface cultivator. 
Chas. A. Voigt, Philadelphia, Pa., several hundred pounds Thomas basic 

phosphate powder. 

BOTANICAL DEPARTMENT. 

Cushman Gladiolus Co., Euclid, 0., gladiolus corms, 
Chas. E. Yost, Fayette, 0., raspberry plants. 
S. L. Hill, Berlin Heights, 0., raspberry plants. 
The Storrs & Harrison Co., Painesville, 0., apple and pear trees. 
William Miller, Gypsum, 0 , peach trees. 
Henry Clausen, Gypsum, 0 , peach trees. 
All these for study of diseases affecting them. 

CHAS. E. THORNE, 

Director. 

.. 
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Report o£ tl(e f.{orticulturist. 

W. J. GREEN • 

The work in this Department has, for the most part, progressed 
satisfactorily during the year. The excessive rainfall entailed extra 
labor in some cases, and damaged crops to a limited extent, but the in
jury was confined mostly to potatoes, being the cause, in a few instances, 
of obscuring the results of plot work. 

In the case of fruits and vegetables the wet weather was beneficial 
with a very few exceJ:~tions. 

Experiments with potatoes occupied considerable attention and were 
grouped under the following heads : 

FERTILIZER EXPERIMENTS. 

These will be reported in a bulletin devQted to fertilizer experiments, 
and summarized in a special potato bulletin now ready for the press. 

VARIETY TESTS. 

The special objects of these tests have been to study characteristics 
of varieties, to compare as to earliness, productiveness, susceptibility to 
disease .:..nd to determine synonyms. Nearly one hundred varieties have 
been planted for several seasons, including all of the new and many of 
the old sorts. A report was made in 1895 and another in 1896, dealing 
principally with the new varieties. Quite a number of the so-called new 
variet1es are old sorts renamed, or are exact reproductions. To deter
mine these beyond a doubt is a matter of considerable difficulty, but tair 
progress has been made. 

ExPERIMENTS IN LATE PLANTING OF POTATOES. 

One important fact noted is that when planted as late as July 1st a 
good crop may be secured, from late as well as from early varieties, and 
in fact, some of the late, or medium sorts, give even better results than 
any of the early. Another important fact is that late planting gives 
better seed potatoes than early planting, because of the superior keeping 
qualities of the former. 

EXPERIMENT IN THE TREATMENT OF POTA'l'OES FOR SCAB. 

This experiment has been confined to determination of the time 
necessary to expose the seed to the corrosive srtblimate solution. The 

XXV 
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length of time first recommended ·was one hour and one half, but we 
have, for two seasons, kept the seed in the solution one hour only, and 
we now feel safe in reducing the time to three fourths of an hour. The 
importance of this reduction of time lies in the fact that a long exposure 
reduces the vitality of the seed, and time is an important factor at the 
season of planting, so mtich so that the treatment is often omitted for 
this reason alone. 

TRANSPI,ANTING ONIONS. 

This question has been taken up again for the purpose of determin
ing the adaptability of the method to varieties besides the Prizetaker, 
and other large Italian varieties. Careful trials show that transplanting 
does not increase the labor of growing the crop, but reduces the cost per 
bushel, but the latter item varies according to the variety. Yellow Dan
vers and Red Wethersfield, the most important varieties, can be success
fully grown by this method, especially on upland, a _fact of special impor
tance to market gardners, who have the facilities for growing onions by 
this method. Some other experiments have been carried on with vege
tables but the main part of the out-door work has been with fruits. 

MISCEI.I.ANEOUS WORK. 

With all fruits, variety tests are iu progress, but in many cases in an 
incidental way only. Whenever experiments in special treatment of 
plants are commenced i.t is designed to include a number of varieties, for 
the reason that varieties do not respond alike in all cases. 
~ A fertilizer experiment' on strawberries was started last season, in
cluding several varieties, and in the same m?.nner our spraying experi
ments are carried on. The effect of the treatment in our spraying ex
periment, begun when the trees were planted, is now beginning to be 
seen, but its full value will not be known for some years to come. 

As was expected, there was but little apple scab last season, but a 
fungus which causes a black, sooty appearance on the fruit, was very 
prevalent, and detracted greatly from the value of the apple crop. In 
the orchard, where a continuous spraying experiment was carried on, 
this disfigur:1tion was almost completely prevented, on the portion 
treated. 

During the year there have been added to the list of fruits 160 vari
eties, making a total of nearly 900. Many of the varieties are compara
tively new, as it was not designed, in the outset. to plant any except the 
new along with some of the most reliable old. There have arisen so 
many ptrplexing problems in synonymy, however, that our collection 
needs to be increased in number of varieties, A collection of varieties is 
useful in many ways besides serving as a mere variety trial, and it is 
8'ratifying to be able to state that our fruit trees are in excellent con-

• 
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dition. Many of them bore fruit for the first time ·last season, notes of 
which are preserved for future use. 

The small fruits did exceptionally well, and are treated in a special 
bulletin. A large number of crosses of raspberries, blackberries and 
strawberries, planted last seaso~, are in condition to fruit the coming 
season . 

In the greenhouse the work has been confined almost wholly to 
fertilizer and sub-irrigation experiments, but some crossing and other 
experimental work has been carried on also. Preparation is being made 
for the increased demand for bedding plants, for the ornament<>tion of 
the grounds around the buildings, consequent upon the completion of 
the main building. 

An appropriation was secured for special work in botany and horti
culture, and a part of that which was set aside for horticultur, has 
been used in visiting fruit sections of the state, the object being to study 
the problems of fruit culture in different parts of the state. 

This is simply an extension of the opportunities which we have 
here and is for the purpose of bringing together isolated facts, so that 
some special fruit bulletins, which are contemplated, may be more com
plete. Considerable material has been collected, but it has not been pos
sible to devote the requisite time to the work, as yet. Apples and 
peaches have thus far received the most attention. 

IDENTIFICATION OF FRUIT VARIETIES. 

Considerable time has been devoted, during the year, to the identifi
tion of varieties of fruit, and to the description of new sorts. The latter 
work is particularly necessary because the varieties sent here for trial, 
and many of those purchased, have never been described. It is not 
possible to give the names of all fruits that may be sent in, but many 
times we fail because of the imperfection of the specimens. It will 
make such work easier and more satisfactory, if those whosend in 
fruits or plants, will observe the following recommendations: 

(a) Allow the specimens to color properly, but not to become soft 
before picking. 

(b) Preserve all the parts intact; that is do not rub off the bloom 
nor break the stems. It is well to send along with the fruit a few leaves 
and twigs, and in the letter accompanying to give a description of the 
habits of the tree as to g>owth and productiveness. If possible, send 
more than one specimen, so as to illustrate the typical forms. 

(c) In packing, wrap with paper and crowd closely into a box, and 
put the name of sender outside. Specimens of new varieties are always 
gladly received, also plants, trees or scions, for trial. Varieties received 
for trial are not disseminated in any manner, but are held as the property 
of the sender. 



:Report o£ the Agriculturist. 

J. FREMONT HICKMAN. 

The work of the agricultural department during the year just closed 
has been as satisfactory as that of any year since my connection 
with the Station. Little effort has been put forth into new fields of in
vestigation, but greater effort and more care given to those already in 
hand, with an aim to getting more out of what was already on hand 
without materially increasing the outlay. To this end the work of the 
two preceding years has been largely duplicated, covering the limited 
tests of varieties in grains, especially the more important ones, such a& 
corn, oats and wheat; seeking to find those best adapted to Ohio soils 
and endeavoring to eliminate the more worthless ones, after a fair and 
impartial trial covering a series of years. 

Cultural work has been continued in our field experiments, with 
little variation from those of 1894 and 1895, more complete details of 
which may be found in the annual report for 1895. In addition to what 
is found on page 27 of that report, I have taken up with Mr. Seiby in
vestigations in the treatment of seed wheat and oats to destroy smut. 

'"rials of the several forage crops heretofore tested were reported 
upon in bulletin No. 70, and a part of the tests repeated, the results con
firming work previously done and giving a few additional suggestions. 

In brief, the further tests show that crimson clover up to date fails 
to live through the severe winters of this part of the state. 

Alfalfa is difficult to start, but when once set is a very valuable forage 
crop and a large producer. 

Soy beans produced a considerable number of the root tubercles 
common to that class of plants and gave a large yield of green forage 
per acre, a part of which was plowed under for the purpose of deter
mining effect on the wheat crop following, and the other portion allowed 
to stand as a winter mulch on the ground. 

Kaffir corn, Millo Maize and Jerusalem corn all made light yields on 
our upland, even with an abundance of rain and a season favorable above 
the average. 

Rape was grown on a larger scale than heretofore and with highly 
satisfactory results, especially as a forage for sheep. No ill effects were 
noticed on the sheep, such as scouring or overloading, but the rape was 
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damaged by allowing the sheep to run in the patch while it was frozen; 
the plants, where broken by the sheep while the frost was in them, de
cayed and ceased growing, but where broken when free from frost, the 
plants started up a new growth, until checked by a temperature several 
degrees below freezing. 

COMMERCIAL FERTILIZERS . 

This line of work has been carried on substantially as in 1895, at the 
Central Station at Wooster, at Columbus and in Columbiana county, the 
latter work as in 1894 and 1895, recei\"ing double the amount of the 
commercial and home made manures as in the other tests. 

STOCK CA'fTLE AND THE DAIRY·TEST OF BREEDS. 

Considerable interest in this test is manifested by breeders from dif
ferent parts of the State. It includes Jerseys, Guernseys, Holsteins, 
Black Polls, Red Polls and Shorthorns. The general purpose and plan 
of this work was set forth in the annual report for 1894, and it is only 
necessary to add here that the work as planned is going forward with all 
the accuracy that care and attention to details can give. The same 
feeder and the same milkers have been constantly on duty and charged 
with the immediate care of the cows and calves. The same person has 
had the care of the milk and making of the butter from the start up to 
the 1st of St:'ptember, when Mr. Harry resigned, but his successor, Mr. 
D. A .. Crowner, though a graduate of the Ohio State Dairy School, cheer
fully worked one month with Mr. Harry before he left, for the purpose 
of getting every detail well in hand, that no break or interruption of 
the work should occur on account of that change. Both these young 
men have been and are greatly interested in this work and deserve credit 
for care and pains taken to make the work as nearly correct as is pos
sible. 

The original herd, including three natives, numbered twenty cows 
and six bulls. The dairy herd has increased by the addition of two heifers 
coming in with their first calves, during the year. The unproductive 
increas.::, not including seven bulls, numbers forty-one animals, ranging 
in age from a few days up to nearly three years. The weighing of all 
these animals two and three times each month, the weighing of all milk 
produced by each cow, together with weighing the feed of each and 
every kind to each individual animal, and weighing back the feed not 
eaten, constitutes a large share of the work of this department during 
the winter season and requires the eutire time of one man during the 
summer and a part of the time of a second man. 

SHEEP FLOCKS. 

During the winter of '95 and '96 the several flocks of sheep were 
kept in a bank barn, as it was the only available place for them on the 
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farm. The ventilation was quite imperfect and some of the sheep did not 
do as well as we could wish. A very much better place has been pro
vided for them by the construction of an addition to the east barn. 

The several flocks have given normal increase in number and all 
have done reasonably well except the Oxfords; of this breed nearly all 
the increase have died within the first year of their existence, and two of 
the original eight ewes have died during the year. The lung and stomach 
worm have both been found on postmortem examination, and it is, I 
think, ju~t to attribute the death of the older sheep to these pests, while 
the younger ones have died of the lamb disease. 

Through the summer season these several breeds run together in 
pasture, and during the winter the ewes of each breed, the yearlings and 
the two year olds are kept in separate lots, the feed for each lot is weighed 
separately, and what is refused is weighed back, and a careful memoran
dum of each day's work recorded. This is more of. a breed than a feed 
test, the first object being to get at the relative cost of maintenance, as well 
as the relative valu ~ of the products. 

The wool was weighed at shearing time and stored away in one of 
the wheat bins in the barn; it was weighed out in the latter part of De
cember to test the shrinkage, then shipped to Justice, Bateman & Co. of 
Philadelphia, Pa., to be graded and valued, then scoured and weighed to 
get shrinkage, and finally to be sold on its merit. 

It should be mentioned, while on the subject of sheep, that the lamb 
disease so generally prevalent over the state carried off some of our flock, 
doing its work. mostly among the more open wooled breeds. The Me
rinos and Southdowns escaped entirely. 

FARM CROPS. 

The table given below shows the area of land occupied by the 
several crops in 1896, the total yield and the average per acre, also the 
price of the several !'roducts on the Wooster market at the close of the 
year: 

Wheat ............... .. 
Wheat straw ....... .. 
Oats ................... . 
Oats straw ........... . 
Corn ................ .. 
Corn stover ....... . 
Ensilage corn ..... . 
Ensilage clover .... . 
Hay, timothy ...... . 
Hay, mixed ......... . 

I Acres.[ Total produce. I Yield per acre. I Market pric~. 
------------~--~--

45 1410 bushels ........ 19.01 bushels ....... [87cts pr bushel. 
45 16.5 tons ............ 1 710 lbs ............... $4.00 pr ton. 
35.5 1,137 bushels ...... ~ 32 bushels .......... i 18cts pr 1::ushel. 
35.5 2. 1.12 tons ........... i 1,207 lbs .............. 

1

i $4.00 pr ton. 
31.7 1,141 bushels ...... \36 bushels .......... 22cts pr bushel. 
31.7 .iS tons ............... 1.25 tons ........... $2.50 pr ton. 

7.7 100 tons ........... 13 " ............ 1 .......................... . 

8 33.75 tons ........... 4.22 " ............ ! .......................... . 
38 72.20 " 1.9 " ............ 

1
1 $7.00 pr ton. 

28 50.1 1.79 " ...... .... .. 6.00 " 

Crop. 

Hay, clover ......... . 24 47.3 1.99 " ............ 6.00 
Hay, blue grass .. . 10 7 .70 4.00 " 
Clover seed .......... . 20 20 bushels........... 1 bushel.............. 4,00 pr bushel. 

., 
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The above figures are from measurements and weights and represent 
as nearly as possible, without using the smaller fractions, the actual 
yields. The very low yield of wheat was due to the dry fall of 189.5, 
which started it into winter with insufficient growth to stand the severe 
weather; the quality of the wheat was very much injured by heavy and 
continuous rains while in the shock, causing some of it to grow. The 
same rains made the ground so soft that a large part of the oats which 
were still standing went down, and we were not able to gather them. It 
is possibly safe to say that one-fourth of the oats crop was lost in this way 
because it could not be recovered. 

MISCELLANEOUS. 

During the outdoor working season a considerable share of my time 
has as usual been given to superintending such improvements as were 
under way. The winter and spring of 189.5 and '96 gave more trouble 
and did more damage in the way of washing through the fields than any 
within my recollection. In the cultivated fields the washouts have been 
well filled, most of them twice, with weeds, briars and other rubbish of 
like kind, while some of the larger ones were filled by hauling dirt. The 
bountiful rains gave an unprecedented growth of weeds, so that it was 
necessary to mow all the wheat stubble and haul them off. Other weed 
cutting, with the above, aggregated more than one hundred acres, which 
was quite an addition to the usual amount of work along that line. 

Within the year four weeks were given to farmers' institutes, one 
week to harvest home picnics, and more than two weeks to dairy tests. 
The latter include the State Dairy Test in co-operation with the State 
Board of Agriculture, testing for the Red Polled Cattle Club and the Na
tional Holstein Friesian Association. The first of these is a single-day 
test, the second continues two days and the last seven days. Mr. Patton 
ha<; done a large share of this testing, especially that part done at the 
home of the herd, leaving for me the calculations and deductions. With
in the year we have tested one Jersey, 10 Red Polled and 29 Holstein 
Frie~ian cows, making an aggregate of 40 during the year . 

3 Ex. Sta. Bul. 74 



Report of tl?e Entomologist. 

F. M. WEBSTER. 

At the last session of the State Legislature, $1,000 per annum was 
appropriated to my department, to cover salary of an assistant and trav
eling expenses in investigating the outbreaks of injurious insects over 
the state, and Mr. C. W. Mally, of Ames, Iowa, was appointed to the 
position of Assistant Entomologist, commencing his work June 1, 1896. 

From June 1st until August, nearly the entire time of myself and 
assistant was employed in distributing the Muscardine fungus to farmers, 
in the districts overrun with chinch bugs. Some 1,200 to 1,500 packages 
of this fungus were sent out to farmers, and a personal inspection of the 
areas where it was applied was made. The results of this work will be 
given in a bulletin, soon to be issued, dealing with the problem of the 
chinch bug in Ohio. 

Much of the winter months, of both 1896, and also of January, 1897, 
was taken up with investigations of the various outbreaks of the San Jose 
scale, which has become the most expensive, both as to time and money, 
-of any work of my department, and unless there is a falling off in this 
direction, the funds at my disposal, for such investigations, will become 
-exhausted long before the next appropriation will become available. 
As a bulletin will be issued sometime during the spring months, giving 
full details of work on this insect, during the last three years, it will be 
unnecessary to repeat it here. Suffice to say that the outlook for its ex
termination, in Ohio, has never appeared so discouraging as at present. 
though this can no doubt be accomplished in the course of time. 

Besides addresses as regular Farmers' Institutes and independent 
gatherings of a similar character, I have delivered addresses, by invi
tation, before the Michigan State Horticultural Society, and the Indiana 
State Horticultural Society, as well as before the several meetings of our 
own State Horticultural Society, and represented this latter body at the 
Western New York Horticultural Society, at Rochester, N.Y. 

Two bullt:tins have been issued by this department, one on Miscella
neous Insects (No. 68 ), and another on the Chinch Bug (No. 69 ), and a 
third was in course of preparation, when the fund for illustration be
came exhausted, and it was not printed. Bulletin 72, was prepared 
jointly with the Botanical Department. 
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There is a steady increase in the correspondence of this department, 
showirg that the people are coming to look more and more to this de
partment for information on the subject of insects, and the communica
tions received, demanding a more or less extensive reply will not fall far 
short of 1,800 during the last twelve months. 

Nothing in the way of books has been added to my department, and 
it would be impossible to reply to the correspondence of a single day, in 
many cases, with no more literature at hand than is furnished me; be
sides, much correspondence that my assistant could easily attend to, if even 
a fair reference library were at hand, has now to wait until I can find time 
to reach it and attend to it myself. The difference in the cost of time thus 
employed, would, in a short time, supply the most urgent demands in 
this direction. 

All time not occupied as stated above, was employed in increasing 
the entomological collections, arranging material already on hand, and 
carrving on breeding and other experiments in the Insectary. The accu
mulation of material for an annotated list of the parasitic ( beneficial) 
Hymenoptera of Ohio has been begun, and it is hoped to make this as 
complete and original as possible, especially with reference to the 
economic portions. 

Of the many minor investigations outside of the insectary, the fol
lowing are taken, not as including all such work, but as giving an idea of 
the wide scope of the year's labor. 

The San Jose scale excepted, the outbreak of the year, aside from 
the Chinch Bug, was that of the Army Worm, Leucania unipuncta Haw. 
Though widespread, the occurrence of this pest could hardly have been 
termed general, and the injury caused was largely local. It is not often 
that both this species and the Chinch Bug, Blissus leucopterus occur 
together, but this season has seen both destructively abundant over the 

·same area and at about the same time. To the peculiar meteorological 
conditions, may, I think, be attributed the causes for this unusual phe
nomenon. Many of the worms received were parasitized, and a bacterial 
disease also prevailed. 

The cankerworm, Anisopteryx vernata Peck, occurred locally about 
as the preceding species, and in some cases worked considerable injury. 
I am at a loss to account for the contrary reports that have come to me 
in regard to the inefficiency of spraying with Paris green in destroying 
this pest. It must be that as the worms get older they are less suscepti
ble to the effects of this poison, as reports of failures come too often and 
from those who are too careful and reliable to admit of such experiences 
being ignored. 

Considerable injury was done to grain and meadows, in May and June, 
throughout some portions of the State by a grasshopper, Melanoplus bivitta
tus. In Wyandot county. especially, the timothy and clover meadows suf
fered very severely over quite a tract of country. The "hopperdozer" ur 



XXXIV ANNUAL REPORT 

sheet iron pan was used to advantage in destroying them, but the locust 
mite (Trombidium locustarum) was much more efficient, though its effect 
came too late to protect the crop. 

The Harlequin cabbage bug ( Murgantia histrionica) continues to 
increase in numbers and severity of attack along the southern border of 
the State, where it was first observed three or four years ago. I cannot 
understand why it should push northward so much more rapidly in the 
interior than along the coast, if its progress is being carefully noted in 
the east. It has been found not only at Wooster, but in northern Medina 
county. Through the assistance of Prof. H. A. Morgan, entomologist 
of the Louisiana Experiment Station, an experiment is being made in 
introducing egg parasites of this pest, and one lot received from Pro
fessor Morgan has been liberated near Portsmouth, on the Ohio river. 
Whether we shall succeed in colonizing these parasites and whether or 
not they will withstand our northern winters are problems yet to be 
solved, but we hope for the best. 

The bag worm (Thyridopteryx ephemera:formis) is reported by the 
Superintendent of Parks of Cincinnati as giving unusual trouble 
this season, notwithstanding that it has been fought industri
ously, and as I thought successfully, during the last two years. 
This pest has long been known in southwestern Ohio, as far north as 
Dayton, but it was only within the last two years that Dr. Kellicott and 
myself have been able to locate it as far north as latitude 40°. Last win
ter I received what appeared to be the abandoned sack of a male from 
Grand Rapids, Ohio, within twenty-five miles of Toledo, on Lake Erie. 
As I have since received specimens from points intervening between this 
and Dayton, and have in no case been able to trace its introduction to 
trees or plants brought from more southern points, it would appear that 
the species has established itself locally throughout almost the entire 
region of western Ohio. 

The Asparagus beetle ( Criouris asparagi) is pushing its way west
ward across northern Ohio, having proven quite destructive thif, season 
ten to fifteen miles west of Cleveland. On the other hand, I find that it 
is only making its first appearance along the extreme northeastern 
border of the State, about Ashtabula, Andover and Youngstown. 
Strangely enough, I have invariably found it in a locality, first on isolated 
plants escaped from cultivation. 

In May there were strong indications of serious trouble from cut
worms, but later a large black worm, the larva of C alosoma calidium, appeared 
in such numbers as to attract the attention of farmers all over the State. 
From the reports received, and the numbers of specimens sent me by 
farmers in widely separated localities, I infer that there was a general 
increase in numbers of t;_his dusky friend of the farmer, and that it was 
largely due to its presence that we escaped an invasion of cut worms. 

• 
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Over the southern portion of Brown, Clermont and Hamilton counties 
the black locust (Robinia pseudacacia) was more or less defoliated by the 
locust leaf miner ( Odontota dorsalis) and the same was true of the adjac
cent portions of Kentucky. The trouble appeared to begin some fifteen 
miles back from the Ohio river, in Ohio at least, and increased iu sever
ity toward the south. July 10, I found nothing but adults, but these 
were so abundant that I could easily beat a half gill into an inverted 
umbrella from a singe branch. 

Saperda candida, which I have never found anywhere except rarely, 
was sent me this year, accused of gnawing into young apples, the fruit 
inclosed with the specimens giving ample evidence of its fondness for 
this sort of fare; besides, it was captured in the very act of attacking 
apples in the orchard. 

Disonycha triangularis caused considerable injury to the foliage of 
beets and mangel-wurzels by riddling the leaves with holes. 

Mr. R. H. Warder, Superintendent of City Parks for Cincinnati, 
reported injury to geraniums by white ants ( Termes flavipes), bringing 
me specimens of the living plants with the insects burrowing in the 
stems. 

Valgus canaliculatus worked serious injury in April in southern 
Ohio by eating out the fruit buds of pear and other fruits, and in case of 
young apple trees it destroyed the leaf buds. 

A minute Capsid, Halticus bractatus (kindly determined for me by 
Prof. H. Osborn), was detected in injuring clover by sucking the 
juices from the upper surface of the leaves, causing them to turn 
to a whitish color. The young also feed in the same way, but the 
discoloring of the leaves seems to protect them, as the affected leaves 
harmonize more nearly in color with that of the young. The adult female 
simulates to a marked degree a small saltatorial beetle, Chretocnema par
cepunctata Cr., which also feed& upon dover, while the male Capsid has 
the normal form. My assistant, Mr. C. W. Mally, found the Halticus on 
cucumber near Cleveland, and informs me that it also occurs in Iowa. 
As this species so closely resembles beetles that affect our crops, and as 
farmers to whom I have pointed out the Capsid have, without a single ex
ception, called them flea-beetles, though the two feed in an entirely 
different manner, it would seem quite possible that some of the reported 
failures to kill the beetles with poisons might be due to mistaking one of 
these insects for the other. 

An undetermined species of Myzocallt's; as determined by Mr. Per
gande on request of Mr. Howard, was excessively abundant in timothy 
meadows in Southern Ohio in June, appearing to have damaged the hay 
crop over quite a large area fully 20 per cent., and in one meadow near 
Portsmouth the damage was fully 50 per cent. I was unable to reach the 
infested meadows until nearly all the depredators had disappeared, which 
they did very suddenly, but I found nearly all the leaves of timothy had 

• 
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become brown and nearly worthless for fodder. The few specimens 
found by me were on the upper side of the leaves near the base, but very 
careful observers, in whom I have perfect confidence, say that there were 
a week earlier, or about July 1, hundreds of them on many of the blades 
of timothy, and that these last turned yellow and then brown. In the 
insectary, where we have the species under continual observation, we 
found these statements to prove true. 

The grape root worm (Fidia viticida) still' ravages the vineyards 
along Lake Erie, east of Cleveland, but I am pleased to say that the rav
ages seem to be on the decline. I can see no other reason for this except 
the increase in numbers of enemies to the eggs. The minute egg parasite, 
Brachystichta fiditl! Ashmead, has increased enormously within the last 
two year'>, and I also found the mite, Heteropus ventricosus, present this 
season for the first time and in situations that leave no doubt that it will 
prove a powerful ally in reducing the number of Fidia larv<e entering the 
ground this season. So far we have found bisulphide of carbon too ex
pensive, while kerosene emulsion cannot be applied to the vines because 
of spotting the grapes, and its application to the roots to destroy the 
larvre in the ground is wholly impractical, even if effective, which has yet 
to be proven. The adults do not yield at all readily to poison and we 
had poor success in driving the beetles away with applications of Bor
deaux mixture, containing 9 pounds of copper sulphate and 6 pounds of 
lime to 50 gallons of water, notwithstanding some encouraging reports 
from several growers. 

• 
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Report o£ the Botanist . 

AuGusTINE D. SELBY, B. Sc. 

The Botanical Department has continued the series of researches 
mentioned a year ago. Diseases of plants and weeds have been the only 
fields undertaken. Inve3tigations have been conducted in both lines. 
Until disease problems become less pressing it will not be possible to take 
up questions pertaining to the physiology of plants, were the department 
equipped for that line of work. It is hoped that enougl1 progress has 
been made in the study of diseases to be of material service to the grow
ers in the state. 

The large amount of field work involved, and, apparently required 
by present exigencies, increases the difficulties of continuous studies in 
the laboratory. It would be possible to utilize assistance to a greater ex
tent than heretofore available. The difficulty, at present, is to make this 
side of the work keep abreast of that outside. 

Appropriations made for investigations have permitted the continu
ance and enlargement of experiments in spraying peach trees, and the 
more extended study of the root and stem galls of cultivated woody 
plants (crown galls). Some trials were made of field remedies to reduce 
rot of stored sweet potatoes. As in 1895, the orchard spraying of 
peaches was, chiefly, in co-operation with William Miller of Gypsum, 
Ottawa county, and in his orchards; the co-operation of S. J.-. Hill, of 
Berlin Heights, Erie county, and W. N. Yost, of Tedrow, Fulton county, 
in root gall experiments should, likewise, be acknowledged, as also 
that of J. H. Devol's Sons, of Marietta, in sweet potato experiments. 

DISEASES OF PLANTS. 

The work has been outlined in the previous paragraphs. Results 
obtained in the study of greenhouse and garden troubles have been pub
lished in Bulletin 73. A bulletin upon diseases of fruits is in course of 
preparation; also one upon diseases of the peach and spraying peac.h 
trees. The feasibility of extensive spraying of peach trees has been 
demonstrated. 

The advent of some serious diseases of garden tomatoes, has been 
noted, namely : anthracnose of the fruit, leaf and stem blight and a 
bacterial disease affecting the stem; also of cucumber spot and of a ne w 
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muskmelon blight. The season was especially trying to farmers growing 
crops on muck land>', and the exhibitions of peculiar diseased conditions 
were numerous. A heart rot of celery due to bacteria, the septaria leaf 
spot of celery, (Septoria petroselina apii (Br. & Cav.) and foliage blighting 
attributed to soil conditions of drainage were met with. The last named 
resulted in much injury. Onion smut ( Urocystis Cepulm Frost) has been 
found to prevail in one limited district. The necessity for diversified 
cropping on muck is becoming every year more obvious. 

OHIO BLACK-KNOT-YELLOWS LAW. 

The Ohio statute relating to yellows and black-knot was amended in 
1896 and so extended as to include the San Jose scale. The amended 
law required the publication of a bulletin covering these scourges. Ac
cordingly Bulletin 72 was prepared by the Entomologist and Botanist 
and issued in August last. As now in force the law appears fairly ade
quate to the net"ds of the grower in securing protection, yet there are 
some complaints of unwillingness of township trustees to appoint fruit 
commissioners upon the grounds of expense. The present statute is 
mandatory (See Appendix to Bulletin 72) and the option of appointment 
is taken from the trustees. Certain requirements of assessors and town
ship clerks made in this law will require special instructions from their 
superiors to put them into operation. That pertaining to statistics of 
fruit trees promises to give useful and valuable information if rightly 
carried out. The Fruit Commissioners report general acquiescence in 
the enforcement of the law, and decided improvement with respect to the 
prevalence of yellows in districts where thorough removal has been re
peated. As yet no cases of dispute have been referred to the Botanist 
for decision. 

GRAIN SMUTS. 

The e~~periments for prevention of grain smuts, more especially oat 
smut, stinking smut of wheat and loose smut of wheat were carried on 
in co-operation with the Agriculturist of the Station. 

The trials of seed treatment methods to prevent loose smut of wheat 
have given satisfactory prevention. About three per cent. of loose smut 
in untreated plots and none in the treated ones is the general result. 
Swingle's method of five minutes immersion in water at 132°-3° F., after 
four hours soaking in cold water and four hours standing in wet sacks, 
was the one employed for this result.* 

For oat smut "Ceres Pulver" and sprinkling seed grain with sulfid 
of potassium (liver of sulphur) solution after the method of Kuhne were 
tried, in addition to the methods named in Bulletin 64. The results by 
the new processes were quite unsatisfactory and they proved very much 

*Year Book Dept. Agrl. 1894 p. 417. 
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less effective th11.n by hot water treatment or by soaking S'=ed in potas
sium sulfid solution. 

Smut in German millet is reported from northwestern Ohio in one 
or more cases. The injury was quite great . 

IDENTIFICATION OF FUNGOUS DISEASES . 

An increasing number of persons have sent specimens of diseased 
plants to have the troubles identified. About fifty applications of this 
sort occurred during the year. Such examinations and reports are made 
as promptly as possible, in all cases. 

WEEDS. 

Ohio maintained its past reputation for growing weeds, during the 
season of 1896. Weed studies were made throughout the open season 
and in several counties. 

A bulletin upon Ohio weeds is now in preparation. The Botanist 
desires very much to facilitate the recognition of all weeds, and especially 
of new ones; also a knowledge ot the weed seeds now quite frequent 
in grass and clover seeds. Such recognition is essential to right dealing 
with the weed problem. 

An exhibit of about two hundred mounted specimens of Ohio weeds 
was made in Horticultural Hall, Ohio State Fair, September, 1896. 
This elicited many inquiries from visitors at the fair. Some plant 
diseases were shown at the same time. 

WEED LEGISLATION REQUIRED. 

In the course of amendment, which the old wet>d law needed, 
all its former provisions, except section 7001, pertaining to vend
ing impure seeds, were annulled. At present "wild lettuce" (presumably 
prickly lettuce is meant), and Russian thistle, are the only weedy plants 
whose destruction can be enforced by statute. It is to be regarded as a 
serious menace that matters stand as they do now. A sound weed law 
is a necessity. It was apparently unintentional that the old statute was 
annulled. 

In the enactment of future laws, it would be well to designate the 
weeds outlawed in such a manner that there can be no question concern
ing the identity of the plants named. For this purpose the use of both 
common and botanical names is necessary. And, moreover, the errors of 
the past show the necessity for consulting an expert botanist in the 
framing of weed laws and the designation (naming) of weedy plants. 

An illustration under the old statute will suffice : Sweet clover 
(Melilotus alba L. and Melilotus officinilis L.), was formerly included 
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among those weeds whose destruction might be enforced under the 
statute. But this sweet clover, especially the white sort, is rated by 
many as a valuable forage plant. In this respect, without discussing its 
merits, it properly takes rank with white clover and other cultivated 
forage plants. A bee keeper of the state had sown an area to white sweet 
clover (Melilotus alba), for his bees to work upon. Under the statute, as 
enforced at that place, the authorities, after notice, entered the premises 
and cut down the plants. Sweet clover and other plants of value for cul
tivation should not be included among the weeds to be destroyed. There 
is now the best of opportunity, as well as urgent demand to put Ohio 
weed laws into adequate and permanent form. Suggestions as to plants 
that should be included will be given in the weed bulletin now in prep
aration. 

During the year the Botanist has been assisted a part of the time by 
Mr. W. E. Bontrager, of the Horticultural Department. He has had 
charge of the greenhouse of the Botanical Department and also of the 
disease garden near by and has rendered other aid. Mr. John C. Britton, 
a student of the Ohio State University in Horticulture, was employed for 
about four and one-half months. Mr. Britton was stationed at Gypsum, 
engaged in the spraying work in the earlier summer and again at picking 
time for peaches. The interval was spent at Wooster. He made 
collections of plants at both places. 

Two special students have been for a time in the Department, en
gaged in botanical work. Miss L. C. Riddle, of Columbus, remained a 
portion of the summer, and Mr. B. H. Thorne, of Wooster, is now with 
the Botanist a part of each day. Acknowledgment of the assistance re
ceived from those above named and from others in many parts of the 
state is gratefully made. 

The investigations of the coming year will be, for the most part, in 
continuance of work begun. Special attention to peach diseases, crown 
gall, and greenhouse troubles will not be remitted. It is proposed to give 
as much effort as possible to distinguishing the various potato diseases of 
the State. 

• 

• 
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Report o£ tqe Cqemist . 

AuGusTINE D. SELBY, B. Sc. 

A new period for the Chemical Department begins with the comple
tion of that part of the administration building containing the new 
chemical laboratory. This has been fitted up in such a way as to leave 
little to be desired, so far as room and general working accomodations go· 
There is now opportunity for economy of time and effort in chemical 
analysis. Wall cases are still required, also special apparatus for certain 
lines of research. For the present the equipment suffices to carry on 
the researches of the Station that are already begun. 

THE NEW CHEMICAL LABORATORY. 

'fhis, with the office of the Chemist, occupies the larger part of a 
wing, 44 feet, 6 inches wide at the east end, 36 feet, 5 inches wide for the 
laboratory proper, and the whole 68 feet long. The actual laboratory 
space consists of the basement and first floor of the laboratory proper, 
both 36 feet, 3 inches, by 40 feet in exterior dimeesions. The diagram of 
the plan and arrangement of each will make it much clearer than can be 
done by description merely. 

The basement portion, divided by a brick partition, running length
wise, contains two well lighted and ventilated rooms, each 15 by 37 feet, 
and connected by three arched passages. This is plastered, heated, pro
vided with gas and water, sinks, etc., adapting it for use, when completely 
fitted up, in almost any analytical work. At present it is used for sample 
preparation and storage. 

The first floor, with interior dimensions of 31 feet, 6 inches by 39 
feet, 8 inches, is divided into three rooms : Precipitation and balance 
room 28 feet, 8 inches, by 31 feet, 6 inches; a nitrogen and soil room 10 
feet, 8 inches, by 18 feet, 2 inches, and a storage room 10 feet, 8 inches 
by 11 feet. The first two rooms named command, from their large arched 
windows, a fine view of the city of Wooster, lying to the north. The 
arrangement of hoods, tables, balance shelf, and cases is shown by the 
diagram. 

In the construction of the hoods, a method of fitting sashes by dove
tail connection and hanging them from the ceiling, without weight boxes 

(xli) 
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or any other obstruction at the table level has been followed. This is an 
adaptation of that in use at the New Jersey Experiment Station. It is 
Yery satisfactory. The circular radiator in center and one next to nitro
gen room have slate tops. 

Upon the third floor of the wing is a gallery for photography and a 
well equipped dark room. 

ASSISTANCE AND WORK DONE. 

Since June 10, I have had the efficient aid of L. M. Bloomfield, B. 
Agr., as Assistant Chemist. Mr. Bloomfield comes with thorough qualifi
cations and has been engaged exclusively in analytical work of various 
kinds. The work already done includes examination of the Station's 
water supply, sampling and preparation of a large series of soil samples 
-a laborious undertaking-the determination of sugar in beets grown 
under the Station's direction, analyses of milk and of fertilizers used in the 
Station's field tests. Besides these a series of soil moisture determinations 
was made in various plots from September 15 to December 21, and work 
was begun upon determination of protein (nitrogen) in a series of Ohio 
wheats. Some miscellaneous examinations are to be added to these. 

The Chemical Department will be largely engaged during 1897 in 
the analysis of soil samples from the plots upon which experiments are 
being conducted. 

• 
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Obio Jlgri(Uitural €xp¢rim¢nt Station. 
NUMBER 74. DECEMBER, 1896. 

METEOROLOGICAL SUMMARY FOR 1895. 

BY C. A. PATTON. 

EXPLANATION OF TA:'lLES. 

The following tables contain statistics of temperature, rainfall, f!tc .. 
for the year, and are compiled from data obtained by daily observations. 
·T stands for "trace," less than .0 Linch of daily rainfall. Temperature is 
given in degrees Fahrenheit. 

Table I shows the daily rainfall at the station during the year in 
inches and hundredths. 

Table II shows the daily mean temperature for 1896 and the nor
mal mean temperature for each day, computed from nine years' record. 

Table III give& a comparison of the monthly mean temperature and 
rainfall for the Station and the State, with the ten years' average for the 
same. 

Table IV shows the rainfall for the Station for each month during 
the last nine years. 

Table V contains the mean temperature, the highest and lowest 
temperatures, with the range of temperature, for each month; the number 
of clear, fair and cloudy days; the rainfall and prevailing direction of 
wind, for both the Experiment Station and State, or 1896. 

Table VI contains the principal points of interest on temperature, 
state of weather and rainfall for the Station during the year, and a grand 
summary for nine years. 

Table VII contains the principal points of interest on temperature, 
state of weather and rainfall for the State during the year, and a grand 
summary for fourteen years. 

The statistics for the State and for this Station, previous to 1893, are 
compiled from the publications of the Ohio Meteorological Bureau and 

4 Ex. Sta. But. 7 4 
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• 
State Weather Service, the nine-year average being computed from the 
observations of the Wooster Station of the Ohio Meteorological Bureau, 
which station was located two miles north of its present site previous to 
March, 1~92; then for two years in the city of Wooster, and since April, 
1~94, on the grounds of the Experiment Station, one mile south of 
Wooster. 
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• METEOROLOGY.-TAliLE I.-RAINFALL. 

DAILY RAINFALL AND MELTED SNOW FOR 1896 AT EXPERIMP:NT STATION. 
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30..................... ........ ...... ...... .. .............. .05 .13 ,85 .............. .............. .............. 42 T .............. .07 
31............................. .09 .............. T .............. .021 ................................................................................................. . _____ , _____ , _____ , _____ , _____ , ______ , _____ , ______ , __ . ___ , _____ , ______ , ____ _ 
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METEOROLOGY.-TABLE 11.-TEMPERATURE. 

N. STANDS FOR NORMAL MEAN TEMPERATURE FOR NINE YEARS. 

January. 
I 

February. March. April. May. June. I 

I 
·I 

18961 18961 1896 1 

--

1896 i i 

I. 1896\ 1896 N. 
I 

N. N. N. N. 

I 

66.51 55.47 1. ••........ 23. 34.84 47,51 ::S2.32 28.51 31.42 53.5 46.75 52.5 
2 ........... 31.5 29.27 38.5 30.29 26. . 30.14 35.5 42.62 65.5 56.13 55. 
3 ........... 20.5 24.37 38.5 29,7i 24.5 30.59 28. 43.29 62.5 56.49 61. 
4 ........... 2. 27.65 35, 27.92 23.5 27.31 32. 44.48 62. 57.84 68.5 
5 .... · ....... 7. 27.89 34. 23.19 25.5 25.73 39. 45.69 61. 56.57 69.5 
6 ........... 10. 30.67 35. 25.28 38.5 31.19 40. 44.00 58.5 57.29 74. 
7 ........... 27.5 27.30 31.5 26.22 37.5 31.25 30.5 46.24 60. 55.91 67.5 
8 ........... 29. 26.23 28.5 23.68 28.5 35.19 36. 46.22 66. 52.85 73. 
9 .......... 29.5 25.34 28.5 25.45 31. ' 33.40 38.5 42.75 67.5 63.09 61. 

10 .......... 30.5 25.69 30. 26.68 35. 35.54 44. 44.17 71. 65.74 63.5 
11.. ........ 32.5 29.25 29. 26.57 23.5 36.32 57.5 56.57 68. 59.07 58.5 
12 ........... 32. 26.58 19. 22.02 12. 33.80 65. 48.78 67.5 56.13 62.5 
13 ........... 22.5 22.27 32. 26.53 12. 32.13 63. 111.10 70. 54.68 64. 
14 ........... 20.5 23.49 26.5 29.37 19. 27.40 64.5 46.58 69.5 55.15 60.5 
15 ........... 22.5 23.27 36.5 27.51 24.5 28.45 63 45.58 . 62. 58.22 62. 
16 ........... 27.5 24.24 21. 29.59 19.5 29.69 71.5 49.54 61.5 53.57 63.5 
17 ........... 30. 25.03 6. 30.61 25. 33.98 74. 53.87 70. 57.20 61. 
18 ........... 37. 27.29 21.5 31.27 32.5 37.68 71.5 53.12 64.5 60.95 65.5 
19 ........... 32.5 25.35 11. 27.37 30. 37.57 71.5 53.24 64. 56.01 68. 
20 ........... 32.5 26.38 10.5 25.14 21.5 38,73 63. 51.03 59.5 54.38 68. 
21. .......... 31. 26.06 13. 25.57 25.5 38.00 64. 53.08 62,5 .54.91 75. 
2:! ........... 31. 25.42 22. 26.68 33. 3-5.31 46.5 44.84 69.5 57.70 69. 
23 ........... 40. 30.62 33. 29.74 22.5 36.98 48.5 51.00 65. 56.15 60.5 
24 ........... 38. 27.51 33.5 32.15 22.5 37.65 63.5 48.93 70. 61.21 71.5 
25 ........... 28. 26.11 25.5 31.98 40. 38.02 56. 48.82 68. 60.59 75. 
26 ........... 30. 29.51 36. 30.27 38.5 38.14 58. 54.35 69.5 59.28 71.5 
27 ........... 25. 24.15 43,5 32 07 29. 35.30 62. 55.78 66. 57.51 65. 
28 ........... 28. 25.82 48.5 35.55 42.5 35.54 67. 57.59 63. 57.93 73. 
29 ........... 36. 28.95 33.5 ......... 46. 37.22 68. 56.84 57. 60.15 65 . 
30 .......... 41. 29.12 ......... ......... 54. 41.27 65. 58.14 59. 62.82 64.5 
31 ........... 35. 31.64 ......... ........ 50. 46.07 ......... ......... 58 .. ~ 63.44 . ........ 

-----------------------
Mean .. 27.9 27.04 29.2 28.24 29.8 34.42 54.7 49.561 64.5 57.88 65.6 
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METEOROLOGY-TABLE II-TEMPERATURE. 

N. STANDS FOR NORMAL. MEAN TEMPERATURE FOR NINE YEARS • 

June. July. August. \ September. October. November. December. 
-- --,------ --,----- --~- ---,----

N. 18961 N. 18961 N. 18961 N. 18961 N. 
1
18961 N. 18961 N. 

62.00 68. 68.77 70.5 69.24 56. 61.73 51.5,55.07 52. 48.12 19.21 30.44 
62.93 7U> 69.05 70.5 69.93 62.5 63.18 55. 53.89 51.5 47.95 22. 34.09 
66.49 75. 68.12 68.5 69.61 64. 65.65 53. 57.52 57. 43.43 20. 31.04 
65.95 76. 66.38 71.5 68.72 53. 67.60 55.5 53.74 56. 42.32 30.5 28.75 
63.79 71.5 67.18 77.5 69.34 57.5 66.04 55. 63.34 47.5 43.04 35.5 31.65 
62.82 72.5 68.80 80. 71.79 56. 75.81 51. 51.28 44.5 43.39 43. 32.56 
59,28 66. 6&.62 77. 70.44 57.5 65.90 46. 50.25 41. 46.15 41. 33.13 
64.69 62. 70.58 76. 72.63 59. 64.99 45, 69.34 34.5 33.73 33. 35.70 
66.30 62.5 66.49 82.5 74.61 63.5 67.84 43. 48.84 33.5 45.68 38. 34.31 
68.83 69. 67.25 78.5 72.17 73. 67.61 47. 48.13 33.5 39.41 42. 35.34 
64.72 69.5 69.57 72. 69.81 76. 67.88 53. 51.90 47.5 39.90 42. 33.80 
65.91 74. 72.30 78. 69.49 77. 68.22 49. 50.91 41.5 39.04 43. 34.42 
67.94 78.5 73.15 74. 66.93 73.5 64.87 54. 50.32 33. 39.39 47. 31.72 
68.97 75. 71.77 70.5 66.3!') 70.5 64.32 51.5 46.24 29.5 38.70 41. 32 73 
71.04 72.5 71.55 71.5 68.98 63.5 64.89 58.5 48.01 45. 41.08 36. 37.69 
71.73 64. 68.82 66.5 69.61 62. 62.01 50.5 49.42 51. 41.61 30. 37.16 
71.24 59.5 70.21 63.5 68.89 66. 61.47 45. 49.40 60.5 40.89 28. 30.82 
70.92 65. 69.15 61.5 68.77 65. 63.60 35.5 47.34 60. 37.77 33. 31.76 
70.42 73.5 70.55 58. 67.09 56.5 63.63 39. 48.18 48.5 37.41 27. 32.66 
70.33 72 68.77 59. 67.09 48.5 54.95 47.5 45.85 31.5 33.78 30. 33.76 
71.90 77.5 70.89 62. 66.62 53. 6\1.95 42. 45.92 42. 39.12 26. 34.09 
71.31 70.5 72.10 68.5 62.89 52. 63.87 39.5 46.98 36. 37.49 27. 34.20 
70.41 66.5 69.92 il. 65.97 50.5 61.89 36.5 44.67 41. 35.34 25. 35.33 
71.03 69. 69.14 64.5 67.53 50.5 58.41 35.5 44.54 50. 35.77 15. 36.98 
70.41 68.5 69.87 63. 68.52 61.5 57.87 36.5 45.951 53.5 35.25 13. 37.14 
70.72 67.5 70.13 67.5 69.01 66. 58.31 44.5 46.80 60. 36.28 25. 31.54 
68.10 78. 72.51 60.5 67.14 59.5 55.89 50. 44.38 55.5 36.49 24. 26.14 
69.01 75. 71.29 58. 64.8.') 52. 54.48 53.5 43.50 36.5 31.01 19. 26.38 
68.84 79.5 72.82 58. 64.93 58. 54.54 61.51 43.47 34. 31.82 21. 28.83 
69.28 79. 72.02 61. 65.23 55. 54.34 68.5144.65 33. 31.50 37. 27.80 
~~ _21.31 63. 155.52 .:..:.:..:.:.:.:.:.:. .:.:.:..:.:.:.: 58.- 45.31 .:..:.:.:.:.::.: .:.:.:..:.:.:.: ~ 32.53 

67.85 70.2 70.08 68.5 68.06 60.6 63.02 48.8 i 49.55 44.4 39.09 i 30.61 32.69 



METEOROLOGY-TABLE III. 

MONTHLY MEAN TEMPERATURE AND RAINFALL FOR NINE YEARS AT WOoSTER. 

Temperature-Degrees Fahrenheit. 

~1~\~l~l~t~i~l~l~i~ Nov. Dec. Year. 

1888 •.......... 22.5* 28.4 31.7 46.3 57.7 68.4* 70.1 67.8 57.1 44.9 40.7 31.41 47.3 
1889 ........... 31.1 22.9 38.7 47.1 57.8 64.5 70.0 66.0 60.8 45.3 39.3 40.7 48.6 
1890 ........... 36.0 36.6 30.9 48.4 56.0 68.9 70.5 65.8 59.6 50.0 41.3 28.8 49.5 
1891 ........... 30.0 34.0 32.0 49.0 52.0 68.0 68.0 71.0 68.0 49.0 38.0 37.o 1 50.0 
1892 ........... 22.0 32.5 33.0 47.0 57.0 70.0 70.0 69.0 61.0 49.0 38.0 28.o I 48.0 
18J3 ........... 18.0 28.0 38.0 50.1 57.6 69.3 72.0 67.9 63.2 52.3 37.7 30.9 49.3 
1894 ........... 32.8 26.7 43.5 50.5 57.5 67.9 71.4 69.2 66.1 52.1 36.5 32.9 50.6 
1895 ........... 21.9 17.9 32.4 49.5 59.4 69.9 68.6 70.9 66.5 44.2 40.4 32.8 47.8 
1896 ........... 27.9 29.2 29.8 54.7 64.5 65.6 70.2 68.5 60.6 48.8 44.4 30.6 49.6 

-------------------------------------------
Average .. 26.9 28.5 34.4 49.2 57.7 68.1 70.1 68.5 62.5 48.4 39.6 32.6 48.9 

·-

Rainfall-Inches. 

1888 ........... 3.52 2.43 3.34 2.48 3.82 2.31 4.54 4.35 1.92 3.18 4.95 1.39 38.23 
1889 ........... 4.33 2.42 2.13 1.58 2.97 4.86 6.73 1.98 4.05 1.36 3.53 3.93 39.87 
1890 ........... 4.71 6.20 4.37 3.10 6.01 5.57 2.67 4.66 5.12 7.45 2.61 1.74 54.21 
1891........... 2.74 4.83 3.71 1.66 2.24 7.13 3.28 1.85 0.94 1.33 5.73 2.92 38.36 
1892 ........... 2.67 2.67t 3.38 2.44 7.69 7.89 4.73 2.69 3.20 0.37 2.06 1.74 41.46 
1893 ........... 4.01 6.33 1.89 5.66 6.28 2.51 1.38 1.53 1.85 5.18 2.49 1.50 40.61 
1894.. ........ 2.19 3.37 2.36 1.74 4.41 2.23 1.38 0.76 4.07 2.53 2.41 .

1 1895 ........... 3.92 1.00 1.98 1.69 1.38 4.20 2.19 . 2.30 3.92 1.15 4.21 
1896 ........... 1.73 2.27 3.67 3.34 3.41 3.98 8.05 1.96 5.16 0.71 1.78 

Average.. 3.31 3.49 2.98 2.63 --4.25 -4'];2 --3-:sg- 2:'45- 3.36 -- 2.58 --3.31~----·---

3.151 30.60 
3.51 31.45 
2.41 38.47 

2.48 I 39.25 

·~o below Canton record. tMean of Ashland and Canton records, the Wooster records being defective for these dates.· 
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METEROLOGY-TABLE IV. 

MON'l'HI,Y MEAN TEMPERATURE AND RAINFAI,I, FOR NINE YEARS FOR THE S'l'A'l'E. 

Temperature-Degrees Fahrenheit. 

l~t~t~l~l~l~l~l~l~l~t~t~t~ 
1888 ······--····/ 1889 •......... 
1890 ......... . 
1891 ...••.•.... 
1892 ...•••••... 
1893 •••....•... 
1894 ••.••.••... 
1895 .......... . 
1896 .......... . 

24 3 
33.3 
388 
33.0 
24.0 
18.0 
33.7 
23.4 
29.4 

30.5 
25.8 
39.4 
36.0 
35.0 
290 
28.9 
19.6 
30.5 

34.2 
40.2 
34.5 

. 35.0 
35.0 
38.0 
45.1 
35.5 
32.4 

4R2 
~9 
~~ 
5~0 
~0 
ro2 
ro6 
~~ 
~7 

59.1 
60.2 
59.2 
58.0 
59.0 
58.3 
60.0 
61.1 
67.9 

70.41 
66.7 
73.3 
71.0 
73.0 
70.6 
71.3 
72.0 
69.5 

72.1 
72.5 
73.1 
69.0 
730 
74.5 
74.3 
71.6 
73.2 

70.41 
69.1 
68.8 
70.0 
71.0 
70.7 
71.2 
73.5 
71.8 

~31 
6~9 
6~1 
6~0 
6~0 
6a2 
~8 
~0 
6~7 

47.9 42.9 1 33.3 49.5 
47.9 41.0 43.8 51.1 
52.7 43.9 31.2 52.4 
51.0 40.0 311.0 52.0 
52.0 38.0 29.0 51.0 
53.7 39.3 32.7 50.1 
53.9 37.5 33.9 52.3 
46.9 41.3 33.9 49.9 
49.0 45.1 32.9 51.9 

Average .. J--28~~--30.5I--36.6I-~51.2I-6o.3l-7o.9-l-72.6j--70!7\-64.5\ 50.51 41.0 34.4~-ru 

Rainfall-Inches. 

1888 ........... 3.65 1.74 3.55 1.99 3.77 3.41 4.40 5.16 2.27 3.98 4.25 1.47 39.64 
1889 ........... 3.13 1.35 1.50 1.79 3.71 4.13 4.25 1.50 3.62 1.78 4.02 2.81 33.53 
1890 .......... 4:94 5.25 5.29 3.15 1>.52 4.50 1.99 4.70 5.56 4.27 2.53 2.37 50.33 
1891 •.....•.... 2.82 4.91 4.19 2.13 2.20 4.82 3.82 3.07 1.50 1.76 5.00 2.39 38.61 
1892 ........... 2.05 3.27 2.16 2.63 4.63 6.73 3.13 6.15 1.27 0.67 2.62 1.85 37.16 
1893 ........... 2.56 5.13 2.09 6.37 4.97 3.34 2.49 2.17 1.57 4.24 2.09 2.61 39.63 
1894 ........... 2.14 2.79 2.16 2.31 4.00 2.65 1.56 1.67 3.31 2.01 2.17 2.98 29.75 
1895 ........... 4.00 0.69 1.59 2.11 1,80 2.44 . 2.1.'0 2.96 1.66 1.22 4.11 3.85 38.64 
1896 ........... 1.67 . 2.21 3.34 2.78 2.67 4.81 8.11 3.38 5.13 1.20 2.63 1.65 39.58 

--------------- ------------------------- ---- ----
ATerage ... 3.00 3.04 2.87 2.81 3.76 4.09 3 53 3.42 2.88 2.35 3.27 2.44 38.54 

--·---- ·-· 
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METEOROLOGY-TABLE V. 

MEAN TEMPERATURE AND RAINFALL FOR THE STATION AND STAT~, 1896, AND FOR NINE YEARS. 

Temperature in degrees Fah., rainfall in inches. 

Mean temperature at the Station, 1896 ................... . 
Nine years' average temperature at the Station ...... .. 
Mean temperature for the State, 1896 ................... .. 
Nine years' average temperature for the state ....... .. 

Rainfall at the Station, 1896 ................................. .. 
Nine years' average rainfall at the Station ............ .. 
Rainfall for the State, 1896 .................................. .. 
Nine years' average rainfall for the State .. ., ............ . 

.. <6 

~ 
OS 
::l 
§ .. 

27.9 
27.0 
29.4 
28.6 

1.73 
3.31 
1.67 
3.00 

~ 
OS e 

.0 
<1J 

>r.. 

..ci 
"' '"' OS 

~ 

29.2 I 29.81 
28.2 34.4 
30.5 32.4 
30 5 3ti.6 

2.2713.67 
3.61 3.00 
2.21 3.34 
3.04 2.87 

...... ·.: 
~ 

.54.6 
49.6 
56.9 
51.2 

3.34 
2.63 
2.78 . 
2.81 i 

~ 
~ 

64.5 
57.9 
67.9 
60.3 

3.41 
4.24 
2.67 
3.70 

eli 
::l 
::I .. 

65.6 
67.8 
69.!i 
70.9 

3.98 
4 .. 52 
4.81 
4.09 

{ .. 
70.2 
70.1 
73.2 
72.6 

8.05 
3.88 
8.11 
3.53 

...,; 
<ll 
::I 
b.() 
::l ...: 

68.5 
68.1 
71.8 
70.7 

1.96 
2.45 
3.38 
3.42 

..: 
<1J 

~ 
<1J ..... 
0.. 
<1J 

(f) 

60.6 
63.0 
62.7 
64.5 

5.16 
3.35 
5.13 
2.88 

..: 
<1J 

.0 
0 ..... 
"' 0 

45.8 
49.6 
49.0 
50.5 

0.71 
2.58 
1.20 
2.35 

,_; 
<1J 

.0 
a 
<1J 
:> 
0 z 

44.4 
39.1 
45.1 
41.0 

1.78 
-,3.31 

2.63 
3.27 

..: 
<1J 

~ 
<1J 

~ 
~ 

30.6 
32.7 
32.9 
34.4 

2.41 
2.48 
1.65 
2.44 

• 

~ 
~ 

49.5 
49.0 
51.9 
51.1 

38.5 
39.0 
396 
38.5 

~ 
~ 

0 
:I: ...... 
0 
ttl 
~ 

~ 

~ z ,..., 
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~ 
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0 
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At the Station-
January ...............................•.•.••••••••..•... 

t~~~~~.~~:·::::::::: .. :::::::::::::::::::::::::·:::::::: 
April .......•....•••••.........•.....•...........•........ 
May ...................................................... . 
June ..................................................... . 
July ..................................................... . 
August .................................................. . 
September .......................................... . 
October .............................................. . 
November .......••...........•.•..................... 
December 

METEOROLOGY-TABLE VI.--SUMMARY BY MONTHS FOR 189(i. 

d 
" ~ 

n9 •• 29~ 
M~ 
M~ 
~6 
m~ 
~~ 
00~ 
ms 
MA 
306 

I 
..: I 

~I 
53 
58 
65 
89 
86 
87 
92 
93 
92 
71 
69 
56 

3 
" 0 

.; 
00 

"' " s 
30th -2 

*I -6 
29th 4 
17th 19 

''2 44 
25th 39 
26th 45 
9th 41 

12th 34 
29th 21 
26th 13 
13th 1 

Temperature. 

2l 
" 0 

4th 
19th 
13th 

3d 
7th 
1st 

16th 
29th 
24th 
25th 
30th 
28th 

~ 
" " ~ 

55 
M 
61 
70 
42 
48 
47 
52 
58 
54 
56 
55 

~ 

:; . 
"'~ 
"" "'"' "'" ::;J 

,; 

"" ..-" oo"' ., ... 
~b 
.,·~ ..... 
0"' 

m • n 34 
n ~ 
m u 
• a 
~ 34 
m 34 
• M 
a a 
JB a 
lli ~ 
W M 

~ 
"' 0 

17th 
19th 
29th 
11th 
8th 
3d 

1st 
30th 

2d 
26th 
30th 
28th 

~ 

:;, 
"'"' """" "'" "'"' I "'" 

. "" 

3 
5 
3 
7 

15 
10 
6 

10 
II 
7 
9 
4 

~ 
"' 0 

lOth 
1st 
8th 
9th 

*3 
28th 
20th 
13th 
15th 

*4 
20th 
30th 

Number of days. 

,.; 

" "' 5 

4 
4 
5 

11 
18 
13 
12 
18 
14 
14 
7 

10 

~ ::.. 

3 
7 

10 
13 
9 

16 
13 
10 
6 
9 
3 
7• 

~ 
'g 
£ 
0 

24 
18 
16 
t6 
4 
1 
6 
3 

10 
8 

20 
14 

0 
~a) 
~" 
~~ .s ~ 
~0 

6 
5 
7 
7 
8 
9 

14 
6 

10 
I 
5 
6 

3 
·a ... 
!:I 
~ 

~ 

1.73 
2.27 
3 67 
3.34 
3.41 
3.98 
8 05 
1.96 
5.16 
.71 

1.78 
2Al 

• 

·~ 
~ 

:;:j 

~ 
"' "" ~= p.~ 
< 

] 
/:1: 

~ 
"' p. 

"' p: 

.06 s. w 

.08 w.w 

.12 N. W 

.ll s. w 

.11 N. W 

Sums and averages .......................... . 21.1 

.13 N. W 

.26 s. w 

.06 N. W 

.17 s. w 

.02 N. W 
.06 s.s.w 
.03 N. W ___ , __ , __ , __ , ___ , __ , __ , __ , ___ , __ , __ , __ ,, __ , __ , __ , __ , __ , __ 

4~.6 76 55.2 19. 36 130 106 130 84 38.5 .10 NW 
For the State-

January................................................. 29.4 70 30th ~-4 I 4th 84 13 49 2d 1 •1 I 7 I 8 116 7 1.67 .05 S. W 
February............................................... 30.5 78 27th -18 *2 96 16 47 '''3 0 *4 6 10 13 9 2.21 .08 S. W 
March .................... "........................... 32A 73 30th -7 13th 80 19 53 25th 1 '''5 9 11 11 II 3.34 .11 N. W 
April...................................................... 56.9 103 17th 15 '''6 88 22 51 12th 1 •7 11 13 6 8 2.7~ .09 S. W 
May........................................................ 67.9 99 lOth 36 15th 63 24 47 16th 15 •8 12 13 , 6 10 2.67 os s w 
June...................................................... 69.5 98 6th 33 2d 65 24 45 2d 2 lOth 10 15 5 11 4.81 .16. S. W 
July........................................................ 73.2 10'2 27th 39 17th 63 22 50 3d 6 20th 9 12 10 II 8.11 .26 S. W 
August.................................................. 71.8 102 9th 35 29th 67 • 45 30th 11 2d 14 13 4 8 3.38 .11 S. W 
September........................................... 62.7 100 lith 25 23d 75 22 50 24th 2 15th II 9 10 9 5.13 .17 S. w 
October ................. ............... ............... 49.0 !15 30th 17 25th 68 22 48 26th 7 ''9 14 8 9 7 1.20 04 S W 
Noveq~ber............................................. 45.1 79 1st 7 30th 72 18 47 26th 9 20th 7 8 15 27 2.63 .09 s. w. 
December.................................... ........ 32.9 67 12th -15 24th 52 16 47 28th 4 30th 8 10 13 6 1.65 .05 s. w. 

Sums and averages ......................... 5i-:8 88 :-:== J3 == 73 00- 48 ==~-5-== 118130 Us 124 39:6 -:11 8':" w. 

Station-•!, 27th, 28th; '''2, 9th, lOth, lltb; *3, 2d, 22d, 26th, 31st; *4, 1st, 18th. 

State-•!, 9th, lOth, 18th, 24th, 31st; *2, 20th, 21st; •3, 19th, 27th; *4, 6th, 13th; *5, 11th, 19th; *6, 3d, 8th; '''7, 1st 2d. 9th, lOth; *8, 2d, 22d. 26th, 31st; •9 
Jst, 18th. 

e: 
l;l:j ...., 
l;l:j 

~ 
t"' 
0 
8 
(') 

~ 
rJ) 

c:: 
~ 
;:... 
::0 
~ 

t.:> 
<:J• 

"' 



MR'I'EROLOGY-TABLE VII. 

SUMMARY BY YEARS ANIJ GRAND SUMMARY FOR NINE YEARS AT WOOSTER. 

1889. 

At ............................ , ................ l Wooster. I Wooster. 

Mean temperature ................. ! 47.3° 
Highest temperature ..................... ,., ......... ,*1 
I,owest temperature .............. -5° Feb.9 ''2 

48.6° 
91.5° 
-50 

96.5° Range of temperature ..... , ___ .. 
M'"'an daily range of temp'ure 
Greatest daily range of tem're·

1 
................. . 

Least daily range of temp'ure .. , ............. .. 
Number of clear days .......... , .................. .. 
Number of fair days ........... ,, .. 
Number of cloudy days .......... .. 
Number of days rain fell. ...... ,.

1 

................ .. 

Total rainfall.,,,., ... , ..... ,,.......... 38.23 in. 
Greatest monthly rainfall ..... ,., 4,54 in. 
Least monthly rainfalL ... _........ 1.39 in. 
Prevailing direction of wind... S. 

18.7° 
42° Apr23 
2° Jan. 6 

125 
103 
137 
119 

39.87 in. 
6.73inJy. 
1.36in0ct 

s. 

----------------- -------- - ·-- ---

1890. 1891. lSD' 

Wooster, I Wooster. I Woo 

49.5° 
94 5°Aug.3 
1° Mar. 7 

93.5° 
18.9° 

41"Jan 13 
'''3 ~.51 

109 
119 
137 
149 

54.21 in. 
7.45 in Oct 
!.74inDee 

s. 

wo 
99° Aug. 8 \98° Jy 
oo Mar. I -20°J 

99o 
21° 

42° Sep23 \ 46° J 
4° Feb. ~ *4 

116 
110 
125 
119 

38.36 in. I 41.4 
4.26 in June 7.89 in 
1.95 in Apr. 1.37 in 

s. s 

1893. 1894. 

Experiment Experiment 
station. station. 

---------

49.3'' 50.6° 
'''5 95° 98° July 19 

-9° Jan. 11 -7° Dec. 28 
104° 105° 

20.2° 22.9° 
45° Aug. 9 45° July 31 

*6 so •7 4' 
96 127 

164 154 
105 84 
129 130 

.41J.61 inches 30.60 inches 
6.33 in Feb. l.41 in May 
1.38 inJu1y 0.76 in Aug. 

s.w. s.w. 
' --- ·- -·-·------·---· 

1895. 

ExperimeHt 
station. 

47.8° 
98° June 4 

*8 -60 
104° 

21.8'' 
55° Oct. 6 

I 0 Nov.27 
125 
117 
123 
102 

31.45 inches 
4.21 in Nov. 
1.00 in Feb. 

N. 

1896. 

Experiment 
station. 

49.6'' 
93° Aug. 9 

-6° Feb. 19 
99o 
19° 

43° May 8 
'''9 go 

130 
106 
130 
134 

38.47 inches 
8.05 in July 
.71 in Oct. 

s.w. 

Summary 
for nine years. 

48.9° 
~9° Aug. 8, 1891 
--20 Jan.20.1892 

1()'~.40 

20.2° 
i\5° Oct. 6, 1895 
1°NOV 27, 1895 

118 
124 
117 
125 

39 '!5 inches 
8. 05 en July '96 
0.37!'10Ct., '92 

S.-S. W. 

*!-July 10 and Sept. 1. •2-Feb. 23 and 24. ''3-Jan. 8 and Sept. 10. ''4-March·5-Nov. 1-3-25 and Dec. 1 and 18. •5-July 7-25 and Sept. 7. '''fl-Jan. 24-Feb. 11 and 
May 26 •7-Dec. I and 23. *8-Jan 12-13 and Feb. 5. ''-9-Jan. 10-Mar. 8. 
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METEOROLOGY-TABLE VIII. 

SUMMARY BY YEARS AND GRAND SUMMARY FOR FOURTEEN YEARS FOR THE STATE. 

1883. 1884. 1885. 1886. 1887. 1888. 1889. 1890. 

Mean temperature ............ [49.4° ......... 
1 

50.6° ··············148° ................ 49.6° ........... 51.4° ................ 49.5° ......... 151.1° ......... 52.4° ........ . 
Highest temperature ......... 98° Aug. 22 .. 99° Sep.28 Oc.1 101° July 21.. ... 98.6° July 7 108° July 18 ..... 102° Aug. 3.199.5 Aug. 31 IO!U 0 Aug.3 
Lowest temperature ......... -17.2° Jan. 22 -34° Jan. 25 ..... ~-31° Jan. 29 ...... -21.5° Jan. 7 -21° Jan. 17 ..... -15° Jan. 27 -13.5° F. 24 -4° March 7 
Range of temperature ...... 115.5° ......... 133° ................ 132° ............. 120.1° ........ 129° .............. 117° ........... 113° .......... 107.1° 
Mean daily range of tern ... 19.8° ........... 20.5° ............... , 20.4° ............... 20.2° ........... 21.2° ............... 19.6° ......... 19.3° ......... 19 
Greatest daily range of tem. 55.2° Mar.l8. 50° Sep. 5 Dec.1

1 
58.5° Jan. 30 ... 157° Dec. 11.. 57° Apri111..... 50° ..... .. . . . . . . .53° Mar. 30. 49.5 Apr. 11 

Least daily range of tem... 0..'1° Dec. 231 1.1° Feb. 6....... 1° Ap. 18 Dec.31 1.1° Mar. 27 1° Jan. 5 A pr.16 1.2° Jan. 16 .. 1° Jan. 5..... 1° Dec. 17. 
Average number clear days 98.2 ..... · ...... [116.7 .............. 103.5 ., ........... 118.4 ......... 113.8 ............... 108.7 ......... 112.8 ......... 103.4 
Average number fair days .. 135.4 ........... 118.3 .............. 132.8 ............. 125.7 ......... 127.3 .............. 123.4 ......... 113.8 ........ 121.6 
Average number cloudy 

days ............................. 130.4 ........... 131.1 .............. 128.2 .............. 121 ............ 123.9 .............. , 133.9 ......... 138.4 .......... 140.3 
Average No. days rain fell 146 ............ 145 ................ 117.7 .............. 130.7 ......... 120.9 .............. )124. 7 ......... 114.8 ........ 149.4 
Mean yearly rainfall ......... 44.98 inches 40.19 inches ..... 

1
38.08 inches ..... 37.71 inches 33.6 inches ..... 

1

39.64 inches 3:3.53 inches 50.33 inches 
Mean daily rainfall ............ 0.123 inch ... 0.110 inch ........ 0.104 inch ........ 1.100 inch ... 0.092 inch ......... 0.108 inch ... 0.092 inch ... 0.138 inch. 
Prevailing direction wind ... S. W .......... S. W .............. S. W ............. S. W .......... S. W ............... S. W .......... S. W ......... !' S. W. 
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Mean temperature ....................•.•••.... 
Highest temperature .................•.••.•.... 
Lowest temperature ............................ 
Range of temperature .......................... 
Mean dai:?a range of temperature ......... 
Greatest aily range of temperature ..... 
Least daily range of temperature ......... 
Average number of clear days, .............. 

I 
I 

METEOROLOGY-TABLE VIII-·Conclurled. 

1891. 1892. 1893. 1894. 

52° ············ 50° ............ 50.10° ........ 52.40° .............. 
101° Aug.IO 103° July 25 102° June 19 105° July 18, 19 
-5° Mar.5 ... -25° Jan. 20 -24° ........... -27° Dec. 29 ... 
106° ··········· 128° ........... 126° ........... 132° ............... 
20° ..•......... 19° ............ 21.7° ......•.. 23° ................. 
50° Ap.27·30 51° Sept. 25. 54.6° ......... 60° Oct.19 ...... 
20 ·:!>1 ......... JO <*2 .......... JO ••••••••••• .. • l°Feb.7 ........ 
133 ............ 111 ............ 122 ............ 138 ................. 
109 ............ 126 ............. 123 ............ 126 ................. 

1895. 1896. 

49.9° ........... 51.8° ········· 
106° July 20 
-24° Feb. 6 .. 

103° Apr. 17 
-18° Feb. *4 

130° ........... 121° ........... 
23.4° ........... 20° ············ 590 *3 ........ 53° Mar. 25 .. 
0° Feb. 7 ..... oo * 5 ••••••••••. 

143 ............ 118 ........... 
119 ............ 130 ............ 

mmary for 
fourteen years. 

50.59° 
108° July 18, 1887. 
-34° Jan. 25, 1884. 
122. 1° 
20.5° 
60° Oct. 19, 1894. 
00*6 
117.2 
123.7 Average number of fair days ..........•••.... 

Average number of cloudy days ..••....... 137 ............ 129 ............ 120 ............ 101 ................ 103 ............ 118 ............ 125.4 
Average number of days rain fell ......... 120 ............ 121 ........... 113 ............ 100 .................. 89 ........... 124 ............ 124.7 
Mean yearly rainfa11 .....•....................... 138.61 inches 37.16 inches 39.63 inches 29.75 inches ..... 28.46 inches 39.58 inches 37.95 inches. -Mean daily rainfall.. ............................ 0.110inch ... 

1 
0.100 inch ... 0.110 inch ... 0.080 inch ........ O.o7 inch ..... 0.12 inch ...... 104 inch. 

Prevailing direction of wind.. ............... ! S. W ......... S. W .......... 1 S. W ......... S. W ............... S. W ......... S. W ........... S. W. 
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.METEOROLOGICAL SUMMARY. 

NOTES ON THE WEATHP:R AT THE STATION-SUMMARY BY MONTHS. 

JANUARY. 

The mean temperature was 27.9°, which is 1.0° above the nine year Station 
average for January. The highes. temperah1re, 53°, occurred on the 30th; the low
est, -~. on the 12th aud 13th. 

Cloudy weather prevailed. Rain and snow fell on twelve days. The total pre· 
cipitation was 1.73 inch, which is 1.58 inch below the Station average for January. 

The prevailing wind was southwest. 

FEBRUARY. 

The mean temperature was 29.2°, which is 0.7° above the Station average for 
February. The highest temperature, 58°, occurred on the 27th and 28th; the lowest, 
-6°, on the 19th. 

Cloudy weather prevailed. Rain and snow fell on sixteen days. The total pre
cipitation for the month was 2.27 inches, which is 1.22 inch below the Station average 
for Febmary. 

The prevailing wind was wt·sterly. 

MARCH. 

The mean temperature was 29.8°, which is 4.6° below the Station average for 
March. The highe!;t temperature, 65°, occurred on the 29th; the lowest, 4°, on the 
13th. 

Cloudy weather prevailed. R.. a end snow fell on sixteen days. The total pre
cipitation for the month was 3.6~· inci.es, which i.; 0.69 inch above the Station aver
age for March. 

The prevailing wind was north and northwes.;. 

APRil,. 

The mean temperature was 54.7°, which is 5.5° above the Station average for 
April. 

The highest temperature, 89°, occurred on the 17th; the lowest, 19°, on the 3d. 
Fair weather prevailed. Rain and snow fell on fourteen days. The total pre

cipitation for the month was 3.34 inches, which is 0.71 inch above the Station aver
age for April. 

The prevailing wind was southerly. 

MAY. 

The mean temperature was 64.5°, which is 6.8° above the Station average for 
.May. The highest temperature, 86°, occurred on the 9th, lOth and 11th; the lowest, 
44°, on the 7th. 

Fair weather prevailed. Rain fell on twelve days. The total rainfall for the 
month was 3.41 inches, which is 0.84 inch below the Station average for May. 

The prevailing wind was southerly. 

JUNE. 

The mean temperatue was 65.6°, which is 2.5° below the Station average for 
June. The highest temperature, 87°, occurred on the 25th; the lowest, 39°, on the 1st 
and 2nd. 

Cloudy weather prevailed. Rain fell on sixteen days. The total rainfall for 
the month was 3.98 inches which is 0.54 inch below the Station average for June. 

The prevailing wind was southerly. 
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JULY. 

The mean temperature was 70.2°, which is 0.1° above the Station average for 
July. The highest temperature, 91°, occurred on the 13th~- the lowest, 45°, on the 
17th. 

Cloudy weather prevailed. Rain fell on twenty days. The total rainfall for tb~ 
month was 8.05 inches, which was 4.17 inches above the Station average for july 

The prevailing wind was southerly. 

AUGUST. 

The mean temperature was :J8.&', which is the Station average for August. The 
highest temperature, 91°, occuned on the 6th; the lowest. 4P, on the 29th. 

Fair weather prevailed. Rain fell on twelve days. The total rainfall was U!ti 
nch, which is 0.49 inch below the Station average for August. 

The prevailing wind was southerly. 

SEPTEMBER. 

The mean temperature was 60.6°, which is U!0 below the Statwn average for 
September. The highest temperature, \!2°, occurred on the 12th; the lowest, 34c ·>n 

the 24th. 
Fair weather prevailed. Rain fell on fourteen days The total rainfall for the 

month was 5.16 inches, which is 1 80 inch above the Station average for September 
The prevailing wind was southerly. 

OCTOBER. 

The mean temperature was 48.8°, which is 0.4° above the Stabon average '''' 
October. 

The highest temperature, 75°, occurred on the 30th; the lowest, 21°, on the 26th 
Fair weather prevailed. Rain fell on nine days. The total rainfall for tht

month was 0.71 inch, which is 1.87 inch below the Station average for October. 
The prevailing wind was northwest. 

NOVEMBER. 

The mean temperature was 44.4°, which is 4.8° above the Station average for No 
vember. The highest temperature, 69°, occurred on the 26th; the lowest. 13°. on 
the 30th. 

Cloudy weather prevailed. Rain fell on fourteen days. The total ratnfall to; 
the month was 1. 78 inch, which is 1.53 inch below the Station average for November 

The prevailing wind was southwest. 

DECEMBER. 

The mean temperature was 30.6°, which is 2.0° above the Station aven);{e tor 

December. The highest temperature, 56°, occurred on the 13th; the lowest, ··. I" •Jn 

the 28th. 
Fair weather prevailed. Rain and snow fell on twelve days. The total precipt. 

tation for the month was 2.41 inches, which is 0.07 inch below the Station averafi!e 
for December. 

The prevailing wind was southwest. 
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Station's work, the ...................................................................................... XII 
Straw and stover, proportion of to grain. ........................................................ 110 
Strawberries, fertilizers on ......................................................................... XXVI 
Sweet clover as a weed ......................................................................... XXXIX 
Teosinte ............ ... ... .. .. . .... .. ...... ... .. .... ...... . ...... .... .. ... .... .. ............ ...... .. . ... . ... 98 
Timothy, annual yield of in Ohio .................................................................. 109 
Tomato diseases, see diseases of plants. 
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Treasurer, report of ...........................................................•••............••.•••...... VIII 
Variety testing .................................................................................. XIII, XXV 
Vegetable pathology ................................................................................... XV 
Vetches ..................................................................................................... 88 
Vicia villosa......... ..... . . .......... .... ............... ... ..... .... ...... ............... .................... 88 

" sativa................................................................................................ 89 
Watermelon diseases, see diseases of plants. 
Weed legislation required ....................................................................... XXXIX 
Weeds, identification of ................ ; .......................................................... XXXIX 
Wheat, annual yield of, in Ohio .................................................................... 109 

" proportion of grain to straw .............................................................. 110 
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