DU~LETIN

695

DECEMBER 1949

OHIO AGRICULTURAL EXPERIMENT STATION
WOOSTER, OHIO, U.S.A.
~~~~~-----.....-...c'---L.~-..1

l l l l l l l l l ~l~ l~l~ ~ ~m~il l l l l l l l l
3 6267 01197461 8

THE HoNORABLE JAMES F. LINCOLN
PRESIDENT OF THE BoARD OF CoNTROL
OHIO AGRICULTURAL EXPERIMENT STATION
DEAR Sm:
I HAVE THE HONOR TO PRESENT TO THE BoARD OF CONTROL
FOR TRANSMISSION TO THE GOVERNOR OF OHIO) AS REQUIRED BY
LAW, THE SIXTY-EIGHTH ANNUAL REPORT OF THE OHIO AGRICULTURAL EXPER IMENT STATION FOR THE YEAR FNDFD JUNE 30, 1949.

L. L. RU MlVIELL
Director

THE HoNORABLE FRANK
GovERNOR oF OHio

J.

LAUSCHF

DEAR SIR:
I HAVE THE HONOR TO PRESENT TO YOU THE SIXTY-EIGHTH
ANNUAL REPORT OF THE OHIO AGRICULTURAL EXPERIMENT
STATION FOR THE YEAR ENDED JUNE 30, 1949.
JAlVIES F. LINCOLN
President, Board of Control

SHOWN ON COVER: This aerial photograph of the Ohio Agricultural
Experiment Station shm,vs the main Station grounds, buildings, and some
of the outlying experimental areas. The picture was taken by the ClarkeYoder Studio of Wooster in :M ay 1949.

FOREWORD
The year ended June 30, 1949, has been marked by continued
developments and improvements in research programs, in coordination
within our own institution and with other agricultural educational
agencies, in personnel additions, in physical plant, in business administration, in legislative enactments and appropriations, and in
public relations generally.
Fundamentally, this is a research institution concerned with every
phase of agriculture and the rural home. It provides the basic scientific
knowledge for classroom instruction in colleges of agriculture and
vocational classes in high school, for proper extension of education in
agriculture and home economics in the field, and for guidance of
farmers and their families in everyday living. Coordination of all these
activities, as well as with other sta tc and federal agencies, has been a
keynote in this administration. It has been implemented by frequent
conferences, program planning, and joint meetings with kindred agencies
and v;ith fanners during the year, and with industries allied to agricul ture.
~[ore than 60 individuals arc now on joint staffs of agricultural
experiment station and college of agriculture, including the extension
service and School of Home Economics. Graduate students in increasing
number are attracted by the availability of facilities of these two institutions.

Changes spell progress. The staffs of these institutions arc constantly
adjusting their programs as needs of agriculture and home economics
ansc.
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ADMINISTRATIVE REPORTS
The research program, aided by increased appropriations
under the Research and ~farketing Act and by the Ohio
legislature, has been expanded through the addition of several ne\\· staff members, initiation of new projects, and supplementation
of existing projects. At the sa me time projects in similar fields were
combined into one major project and adjustments in existing projects
were made on the basis of urgent immediate needs.

RESEARCH

Following a complete survey or facilities, soil, types, and land utilization patterns on the main and outlying farms, adjustments v,·ere made
in the arrangement and nature of the experimental '"·ork so as to meet
the needs of the areas involved and folio\\· as far as possible recommendations for sound land usc.
New projects started during the year arc concerned with cross breeding of Sl'l'ine; '"'ith a comparison of rate and economy of gains in small,
medium, and large types or Hereford cattle; with improving protein
supplements lor fattening cattle; " ·ith vaccination techniques for the
control of Brucellosis; with developing a technique for distinguishing
ben"·een a naturally and an artificially acquired Brucellosis titer; with
the development and application of a rapid milk test for screening out
reacting herds; "\·'l'ith the control of forage crops insects; with the role of
minor elements in the nutrition of fruit trees ; with the preservation and
conservation of muck soils; with the development and testing of vegetable varieties; with the nwveme11t of water through soils, and with a
plan for rec:lam<ttion of strip coal mining areas.
Legislative appropriations \\·ere increased to extend investigations
in farm marketing, supplementing increased Research and Marketing
funds; to further plant breeding in greenhouse crops, principally tomatoes; and to investigate processing of grape products.
The adjustments 111ade in the research program are the beginning
of a plan to focus efforts on not onl y immediate apparent needs but to
anticipate present and future positions of various enterprises in the agricultural economy of the state, the region, and the nation. As an illus·
u·ation, there is nmv being developed a comprehensive research program
involving all phases of soil conservation and one concerned with rehabilitation of strip-mined areas.
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Fig. I.-During the year the Station added two new f~rms of 244 acres 'near the main
farm in Wayne County. Here the Swine Experimental Center will be established and field work in agronomy augmented.

A definite policy is now established on all research projects-namely,
to prepare a fully outlined project approved by the department chairman
and then by the Associate Director and Assistant Director. This covers
research work likewise on all district and county farms and on the cooperating state welfare farms. A definite standard policy on grants-inaid from industrial firms has been pursued.
The 98th General Assembly was in session during the
LEGISLATIVE second six months covered by this report. It was informed regarding the growth and needs of the institution. Appropriations made by it for the year starting July I, 1949, not
considering rotaries, total $750,258 for operation and maintenance,
along 'vith $464,000 for additions and betterments (capital improvements in 1949-51) . The previous General Assembly had appropriated
$692,100 in 1947-49 for operations and maintenance with $655,000 for
additions and betterments in l 947-49. These are the largest sums appropriated in the Station's history and attest public interest and state
support of the research activities of this institution. In addition, the
Station received approximately $290,000 in 1948-49 from federal grants.
l\1any private firms have supplemented these government appropriations
by grants-in-aid for industrial research In their respective specialized
areas.
The legislature enacted several measures of particular interest to
the Station. Four bills, for example, were given the General Assembly's
approval to sell four obsolete experimental farms at Strongsville, Zanes-
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ville, Germantown, and McGuffey. The Division of Forestry, which
was concerned with state forests, forest parks, nurseries and fire control,
was transferred (effective August II, 1949) from the Station to the newly
created Department of Natural Resources. Forestry research, however,
with the arboretum and experimental forest tracts, remains a part of the
Station. The enforcement of the strip coal mining act was transferred
from the Station to the State Department of Agriculture, although here
again the research work remains with the Station. A master project in
strip mining reclamation had been presented for consideration by the
Assembly, and an initial appropriation was made to start the project.
Emphasis the first year will center on forestry research on these spoil
banks.
\Nith these transfers of activity (state parks and strip mining administration) the Station is nm"' limited in activities to strictly research
areas, as intended by the acts creating and supporting the institution.
\t\Tith sale contemplated of four farms no longer useful
OUTLYING or suitable for research, the Station will limit its work to
FARMS
active research projects and do more efficient and economical scientific study on the remaining acreage, which
approximates 2,000 acres in district and county farms in addition to 1,500
acres in Wayne County.
There are eight State owned District and ten County owned experiment farms consisting of 2400 acres. It has been the plan of the administration that each farm should have a program to solve the problems of
the farmers to the best of its capability in the area where the farm is located. The recommendations of the farmers' committee representing each

Fig. 2.-A new entrance and wide roadway to the campus were installed during the
year.

Fig. 3.-Among physical improvements made during· the year was the completion
the Botany Headhousc.

farm and of the overall Station committees have been considered in
formulating an acceptable research program. The management of each
farm is cooperating with the U. S. Department of Agriculture, Soil Conservation Service, in planning a land use program. Research programs
are being coordinated with the land use plan. Soil survey maps have
been completed for all the farms. The conservation programs have been
completed and put into operation for the Belmont and ;\fadison County
Experiment farms this year.
Ten Field Days were held on the farms during the past year. J\fany
special clays and field trips \•vere organi:t.ed by the local County Agents
and Farm Managers. It is the Station's plan to supplement the work ot
the Extension Service in the counties or areas ·where the farms are located
by providing actual visual proof or demonstration.
The Station Administration is meeting 'Nith Boards of County Commissioners in the counties where the farms are county owned to discuss
the farm programs and financial needs.
The research program was inaugurated on the new J\Iuck Crops Experiment Farm near Celeryville this year. A suitable building has been
constructed, and a complete line of nev\' equipment has been provided
for use on the muck area.
A centralized veterinary service has been established. Sever a I
changes have been made in the management personnel of the outlying
farms.
Also, cooperative research is extended to 10 state welfare fanns, and
this has shown decided advantages. First, it presents a laboratory of
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large size, with thousands of animals or acres involved, under controlled
large-scale, practical operation. In addition to extensive scope, the research is conducted at minimum of cost, because the 1.veltare institutions
provide the land, livestock, feed, supplies and labor. Only project planning, supervision and record keeping are necessary usually from the research man's standpoint. This is an efficient and an economical program of research made possible by coordinated vvorking relationship between the Station and the State Department o[ Public '\Velfare.
During the year the Station added two new farms of 244,
acres near the main farm in vVayne County, and here the
PHYSICAL
Swine Experimental Center will be established and the
PLANT
field work in agronomy ·will be augmented. The legislature has appropriated $ 125,000 for the building of this Svvine Experimental Center. To this location near Apple Creek will be moved nearly
all swine investigations now on the main farm at vVooster. Another appropriation provides for purchase in 1950 of a substation in Northwest
Ohio.
l\Jany physical improvements were made at the vVooster institution
during the year. The Botany Headhouse was completed; the Horticulture Building, named Gourley Hall, ,,vas started; the ne''" Heating Plant
went into operation; the horse barn was remodeled for young dairy stock;
buildings generally were painted and rehabilitated; the old power house
1.vas razed; a new entrance and wide roadway to the campus were installed; roads and fences were improved: a landing strip 2,·100 feet long
was installed, and the first airplanes made landings on the Experiment

F1g. 4.-Grounobreatung ceremomes for Gourley Hall, new Horticulture building,
were held May 26. Mrs . .J. H. Gourley, widow of the former department
chairman, turns the first spadeful of soil.
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Station farm. Similar rehabilitation was conducted on
several of the outlying farms.

Land use studies and closer
correlation in work and machinery operation were effected under the supervisor
of field research. A trained
engineer supervises the physical plant and building program. Close studies were
made of district and county
farm projects in cooperation
with local farmer groups and
a state committee from station and college. The administrative secretary maintained
general supervision of all
these activities in cooperation
with the research administration and department chairFig. 5.-The new heating plant went into operation during the year.
men.
During the year station publications were printed up
PUBLIC
to date; Farm and Home Research continued to improve
RELATIONS in popularity, winning first place in its class in national
competition at an annual meeting of college and station
editors; and press releases and radio information were extended. A ne\v
department was installed with an assistant to the director named for
public information and public relations generally. Visitors, tours, field
days at Wooster and at outlying farms were handled more efficiently
under this new organization. At least 30,000 people visited the Agricultural Experiment Stations during the year.
The Business Office was further reorganized under a new
BUSINESS business manager and comptroller. The financial stateOFFICE
ment follows on the next page.
Today the Ohio Agricultural Experiment Station has a
fully coordinated program closely administered with the College of Agriture at The Ohio State University, starting with the common governing board, the dean and director, the respective chairmen who serve in
both institutions and with some 60 staff members who jointly serve the
agricultural interests of Ohio in research at the Experiment Station and
in part-time instruction in the College of Agriculture in Columbus.

STATEMENT OF INCOME AND EXPENDITURES FOR FISCAL YEAR ENDING JUNE 30, 1949
= == == = = ====== ------ - --··
Purnell

Adams

Hatch

BankheadJones

Research &
Marketing

Total All Other
Funds
$2,9R2,820.31

0

$ 38,077.33

Appropriation·--------- ----- -------·-· ···----- ----------- ----- ---------·-·- ··
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59,999.68

109,337.26

84,365.21

Total ___ -------------------·---· -------- ---- ------------------------·---
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Balance July 1, 1948 ·-------- ··-·-----------------------------------·
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$

1,178,135.53'*'
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I ,007.05
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.99
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o;
(X;

Expenditures
$13,184 ..~9

~

R:) ,201.50

$ 47,821.59

$1 ,066,997.34

1,330.72

R96.70

3,601.52

22,088.39

15.58

23.49

61.06

3,926.06

$51,097.76

7,430.42
.~0.00

126.20
213.4.~

90.00

Other Contractual Services ________ ___________ ·----------·
Su pp 1ies & Materials. ___ _________ __________ ____ ______________

627 .85

Equipment_ _______ _________ __________ ___ ---------------·-----------------

10.~.66

212.74

54,697 .06
9,470 ..~5

43.53

314.81

1,368.43

2,876.43

8,475.18

3,307.66

3 .~0,862.25

446.98

4,509.78

14,211.24

5 ,206.56

96,980.33

20.19

43,532.62

720,627.58

Lands & Structures --------------------------------------------Funds Lapsed & Unavailable for Use __________ _

21-,258.28

Balance June 30; 1949__________ ________ ___ ________________ ____________

0

0

0

.89

62,181.41

I ,763,084:.96

TotaL ____ -------------------------------·----------------------------------

$15 ,000.00

$15,000.00

$60,000.00

$109,337 .26

$122,442.54

$4,160,955.84

'*'Includes $414,210.25 State Appropriations for Main Station and Specia l Outlying Work; $324,582.89 for Division of Forestry; and $439,342.92
from sale of products produced by Main Station and Division of Forestry.
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FARM INCOME AND LIVING
Production Adjustments in Ohio Agriculture
In a series of studies on recommended production adjustments in
Ohio agriculture a series of objectives for the use of Ohio's crop land
·w ere set up. These objectives were based upon a cropping pattern which
would maintain and improve the productivity of Ohio farm land . The
pattern as developed provided for !')() percent of the crop land in
intertilled crops; 24 percent in sma ll grain crops; 21 percent in hay
or seed crops; and 16 percent in rotation pasture.
The distribution of acreage in 1948 was ;{7 percen L m inLertilled
crops; 28 percent in sma ll grains: 19 percent in tame hay and seed crops;
and 12 percent in rotation pasture. It v;ould seem, therefore, that there
is still need for a considerable expansion in the sod crop acreage before
Ohio's cropping system is on a so il building basis.
.J. l. Falconer
Marketing Livestock by Carcass, Weight, and Grade
This project on hog carcasses has been carried <HIt also in cooperation with the North Central States on a regional basis. The first
part of it, the securing of data on 547 carcasses at the packing plant,
has been completed. The data on some of the carcasses wi ll have to be
discarded, but approximate ly ·1-00 or more '"'ill be usable after statistical
measures and checks have been applied.
The Columbus Packing Company (Armour & Co.) has cooperated
v,rith the Ohio Station in this phase of the research work. At first it was
agreed with the Armour officials to secure data only on the light weight
and heavy weight carcasses. The data on medium ,,v eight carcasses was
only secured during April and :\lay of 194-9. Hence, no analysis of
importance has been made on the completed data.
Based on the preliminary analysis of the lightweight and heavyweight carcasses, it ,,vas found that backfat thickness and body length arc
important in determining carcasses oi high dollar value. Excessive
backfat, while looked upon with favor by many marketing interests in
the past and today, puts carcasses into a lower class from the standpoint of dollar return to the packer. 1n viev1' of the recent tendency for
oils and especially lard to be in surplus (price of lard at present, August
1949, is much lower than the price o( live hogs), producers should be
concerned with producing hogs ,,v ith less backfat. The trend is definitely
away from the lard type hog and toward the relatively longer meat
type hog. This is further supported by the results obtained by other
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corn belt experiment stations cooperating in this regional project.
lt is believed that this study "'~· ill be of basic value to the meat industry.
Geo. F. Henning
Rural Health and Social Adjustment
Nlental health studies haYe been focused especially on school chil(lren. On the basis of adjustment studies, it now seems possible and
practical to identify among school children the majority of those who
are vulnerable to serious mental health problems. That is, the identification of those apt to become de ling uents, neurotics, and misfits in
late1 life. It seems equally possible to identity the majority of those who
are apt to become mature. well-adjusted persons. It also seems possible
that a factual basis has now been laid for the development of effective
programs of prevention o[ mental illness and for the positiYe promotion
of mental health.

Three major sources of mental health difficulties among school
children are indicated by studies in Ohio counties. These are unhealthy
family relations, inappropriate classification in school, and emotional
conflicts and tensions.
A. R. ·M angus
Frozen and Canned Food Prices Compared
Comparison of the pr.ices o[ :-)99 samples of frozen and canned
foods purchased in Columbus, Ohio stores showed that the frozen
foods cost on the average about 50 ~6 more per pound than canned. · In
some cases, however, the frozen product '"'as more than twice as high
for the same grade of canned food and in other cases only slightly higher.

'"' hen these samples were graded according to U. S. Grade Standards
it was found that 87 <j0 of the fr01.en foods graded A or B and that 70%
of the canned samples fell into these two grades.
Price per pound for frozen foods of the same grade varied from 3%
in the case of grade C canned corn to 160C::6 for grade C peaches. The
variation in price within grades of canned foods was from ll<j'0 for
grade D peas to 244CJ0 for grade A peas.
Comparison of grades and prices paid showed little relation to
exist between the price paid and quality received. For 57 <;'0 of the
frozen food samples the quality received was fairly well associated with
price paid but for the other 4 3CJ0 of the samples the price paid was no
indication of the quality in the food. 1n the case of canned foods just
.IJ0~0 of the samples showed the quality fairly well related to price paid.
In other words there was .slightly better chance that the price paid for
frozen foods would refiect the quality of the food than in the case of
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canned food. However, it was evident that price paid ,,vas little guide
to the purchaser in quality which might be expected for either form.
Before full value for quality production can be reflected to the
grower the consumer should be able to rely on price as a reflection of
quality. This study would not indicate that such reliance had been
established for the products sampled at the time of the study.
R. vV. Sherman
Some Quality-Price Relationships of Farm Real Estate.
Information assembled on sales of farm real estate in some sample
areas in Ohio is being used to analyze how various qualities or characteristics may influence land prices and price trends. The following
indicates some of these relationships:
(1) Market price-trend and size of tract- From 1941 to 1948 inclusive the average price per acre of all farm real estate, as indicated
by actual sales, increased 108 percent. \'\Then grouped into size classes
the 1941-48 price increase was: 10 to 49 acres, 159 percent; 50 to 99 acres,
1 1£> percent; 100 acres or more, 54 percent. Because buildings usually
represent a larger proportion of the total value of small tracts the price
trends of such have been influenced more sharply by the trend in building costs since 1941. Also, small holdings have been more directly in
a competitive position with urban residential property.
(2) Productivity- Farms average or belm"' average productivity
had a 25 percent greater average price increase from 1941 to 1948 than
farms above average productivity. 'M ost of this difference developed prior
to 1945. Since then the price trend has been nearly the same for both
classes.
(3) Road type and price of adjacent farm land- -ln western
Ohio, farms located on smooth-surfaced secondary roads and on main
highways sold for one percent and eight percent more, respectively,
than farms on stone-gravel roads. Part of the higher price of land located
on main highways probably should be attributed to prospective road
frontage uses other than fanning. In an eastern Ohio hill area a greater
price differential was observed but factors other than road type were
thought to be operative.
(4) Distance to local community center-Land located one mile
or less from villages classed as local community centers sold l 0 percent
higher than land more distant, probably due in part to prospective
residential or business uses along road frontages. Beyond one mile,
distance did not affect price.
(5) Size of tract and distance to main market town- Tracts of less
than 30 acres more than doubled in price as distance diminished from
20 miles or more to three miles or less. Tracts of 50 acres or larger sold
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10 percent higher when within six miles or less of a main market town.
Average prices of these larger tracts did not diminish significantly with
distances above six miles in western Ohio. In an eastern Ohio hill area
the decline in price continued up to 20 miles but factors other than
distance were thought to be operative.
H. R. :M oore

DAIRYING
Doing Dairy Chores With Less Time and Effort
On many Ohio dairy farms 150 hours or more per year IS spent
caring for each dairy cow. A study of milk costs in 1946 revealed that
the average time spent per dairy cow in Ohio was 128 hours per year.
In a recent dairy chore study one man was visited who had reduced his
time spent per cow to 44 hours per year.
It isn't necessary to make large investments in new buildings and
equipment to become more efficient in doing dairy chores. l\1any times
minor 'changes and additions can make it possible to make worthwhile
time savings. Some of these changes might be: the use of carts for feed,
silage, and manure; convenient cross aisles and end aisles ; proper storage
of feed, hay, and bedding above points used and enough chutes to reduce
distance moved after dropped; planning the order of jobs and placement of tools so that the next job begins at or near to the place the
last one finished; a rapid milking technique; and the selection of tools,
such as wide brooms, that best fit the jobs to be done.
A study of chore routes in milking-parlor loafing-pen barns as
compared to conventional stanchion units shows a greater variation in
time spent per cow doing dairy chores within each group than between
the two groups.
One farmer that was visited, after thinking about chore routes,
made some changes that primarily affected his hay feeding, bedding,
and manure handling jobs that reduced his winter dairy chore time by
over 2 hours each day and reduced the distance he travelled doing his
day's dairy chores by more than l mile each day.
Plans for an improved method can be developed. \t\1 ork places can
be rearranged if it makes the job easier. If every dairyman, by the
adoption of better chore routes and methods, could save several hours
each week he could either look after more cows in the same chore
period or devote the time saved to some other income-producing enterprise. The saving in time is only an intermediate goal to increasing
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income. As effort is reduced so is fatigue. This results in more care
on each important job and higher quality ol vvork.
R. H. Raker and R. :\.. Railev
Cud-Inoculated Young Calves Can Utilize Pasture

A system of feeding calves based on the feeding of relatively large
amounts of good quality hay, coupled vvith rumen inoculations as a
means ol initiating early rumen function and meeting some ol the
vitamin needs of young calves, has yielded favorable results. Further
experimellts were carried out to determine whether or not pasture
grass can be used ill place of hay in this system ol feeding young calves.
Beginning on the fourth day ol age, I~ calves were removed from
the cow and tethered during the day on a lawn type (bluegrass-white
clover) pasture. One-half ol the calves were inoculated with cud material
from older cattle . .They were fed milk in the barn night and morning,
and part of them were fed supplemental hay when in the barn. Some
of the calves were fed grain free choice and others were fed no grain.
During the first six weeks observations were made of the changes in
rumen microorganisms, blood plasma, carotene, vitamin A, and ascorbic
acid, feed consumption, growth, and incidence of diarrhea. Carotene
and vitamin A liver storage was also determined at the end ol the first
six weeks in seven of the pasture fed calves.
Based on these observations, plus some observations made on six
older calves (average age, I 0 weeks) which were turned out to pasture
after having been previously fed in the barn, the following conclusions
seem justified:
1. Characteristic rumen microorganisms can be established in young
calves on pasture when they are inoculated with cud material from oldei·
cattle and if grain is not fed in excessive amounts. Calves on pasture
and isolated from older cattle are in no better position to have their
rumens inoculated in a natural manner with characteristic nllnen
microorganisms than calves raised in the barn on dry feeds.
2. The blood vitamins observed were not markedly affected by
the inoculations. However, the consumption of pasture resulted in a
much higher level of both carotene and vitamin A in both the blood
and liver than was present in three similar calves fed on dry feeds in
the barn.
3. Satisfactory growth, good general appearance and a low incidence
of diarrhea resulted from starting calves on pasture in this manner.
4. Good pasture grass can be utilized by young calves as an effective means of meeting some of their vitamin needs and as a source of
other nutrients.
.f. vV. Hibbs and W. D. Pounden
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The Feeding of Supplementary Hay to Cows on Pasture

During- the 1948 pasture season two groups of seven Jersey cows
were alternated between supplemental and no supplemental hay feeding
while grazing legume meadow mixtures. \ 1Vith good grazing available,
often containing a high proportion of succulent ladino clover, the cows
shm,ved little desire to eat hay. The average amounts of ha y eaten per
cow varied from 1.5 to 3.0 pounds daily. The production of milk and
butterfat was practically the same without hay as it was with hay. However, in the last two periods the cows gained slightly in liveweight when
receiving hay, but lost slightly when no hay was fed.
The results obtained in 1948 agree with those obtained in the two
previous seasons in respect to feeding supplemental hay to cows grazing
the legume mixed meadows. It should be emphasized that these results
differ from those obtained previousl y on feeding extra hay to cows
grazing improved permanent pastures (containing clovers). In this
case, the feeding of hay was shovvn to be of advantage in maintaining
milk production.
This work in feeding hay on pasture has shown that the appetite
of the cow is a fairly reliable index of her need for extra roughage. Permitting the covv to make her own adjustments by allowing her access
to a supply of good hay while on pasture appears to be a desirable
practice. Under practical conditions there may be times when the extra
roughage will be of advantage in preventing a slump in production

Fig. 6.-Left: a permanent improved bluegrass pasture at Pasture Farm showing
abundance of white clover. (August 24, 1948). Right: Hay and no hay groups
grazing on aftermath of Ladino, timothy, and alfalfa. (July 8, 1948). First
cutting had been put into silo.
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or in reducing the incidence of bloat. vVhen there is no critical need
for the extra hay, the small amounts eaten present no particular disadvantage and do not result in a loss in milk production, according
to the results of this work.
A third group of seven Jersey cows grazed the entire season on
improved bluegrass pasture, which contained a liberal amount of
clover. These cows received a moderate amount of grain and supplemental hay according to their desire to eat it. The amounts of hay
eaten per cow daily ranged from 1 to 3 pounds for the mid-season
period. The performance of these cows on the improved bluegrass
pastures, with supplemental hay feeding, again demonstrated that satisfactory production could be maintained under these conditions.
C. F. i\fonroe, L. E. Thatcher, and J. L. Haynes
Ground Soybeans as a Protein Supplement

For feeding dairy cows, a protein supplement high in fat, such as
ground soybeans, would seem desirable for increasing the fat intake
when liberal use is made of roughages, which are low in fat.
It is under such a system of liberal hay and moderate grain feeding
that soybean and soybean oil meal are being compared in simple grain
mixtures at the Trumbull County Experiment Farm. The mixtures
furnish approximately 16 percent protein and contain corn and oats and
a small amount of salt and bone meal in addition to either one of the
protein supplements.
Twenty-four lactation periods have been completed on the two
mixtures. No significant differences are evident in either production or
in general performance or in the well-being of the animals. The vitamin
A activity of the milk has been practically the same on both grain
mixtures.
This trial furnishes additional evidence on the use of simple grain
mixtures in feeding dairy cows under a program of liberal roughage and
moderate grain feeding. For the average lactation period of 303 days,
the production was 10,852.4 pounds of milk and 369 pounds of butterfat,
with 2,136 pounds of grain being eaten.
C. F. lVIonroe, vValter Livezey, and R. G. \!Vashburn
Pre-Milking Treatments of Udders

Further information was obtained during the past year on the
influence of various pre-milking treatments of cows' udders upon the
rate cf milk let-clown. Treatments or cornbination of treatments included
these: no treatment, dry hand massage, use of a strip cup, cleaning
udders with a damp cloth previously stored in a dry bucket, cleaning
with towels removed from hot '"'ater ( I20 °F), and thoroughly bathing
udders with hot water.
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Fig. 7.-Illustrating the average volume of milk obtained from cows during the first
45 seconds of milking time after ' 'arious pre-milking treatments. Left: (l)
Control, no treatment; (2) A dry hand brush or massage; (~) Cleaning (massage) with a damp doth; (4) Cleaning with a towel removed from hot water
(120°F); (5) Cleaning as in #4, plus the strip cup. Left: (l) Control, no treatment; (2) Use of strip cup; (~) Cleaning with towel removed from hot water
(l20°F), plus the strip cup; (4) Hot water (120°F) bath, plus strip cup.

Collections of milk " ·(.:re obtained during definite periods of milking 'rith an experimental milking machine. Data were also obtained
on the total amounts of milk produced and the time required to milk
each cow follmring the various pre-milking treatments.
Evidence revealed that one must plan for milk let-down. i\Iassaging
udders with a dry hand or usc of a strip cup failed to completely
stimulate milk let-down. Cleaning udders 'vith a damp cloth or a 'vet
doth rcmoYed from hot water (1 ~W ° F) resulted in a maximum let-down.
Bathing the udders with hot "·atcr for 10 seconds did not change the
pattern ol milk let-d<n·r n and milking rate in comparison with the usc
of damp or wet towels.
C. E. Knoop and C. F. l\Ionroe
Cellular Antigens in the Blood of Cattle
Substances called cellular antigens arc being studied in the blood
cells of cattle. These su hstances arc recognized in the laboratory by
means of serologic tests on the blood cells of cattle. The inheritance of
each of the characters has also been established. A part of the studies
being carried on deal ,.v ith improvement of the laboratory methods,
hut the application of the results to some of the practical problems of
the dairymen is constantly going on.
A rather extensive program is being carried out with the dairy
cattle breed associations in 'vhich blood is being typed as a means of
est:=! blishing the identity of purebred animals. It is possible to de-
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termine, by exclusion, "\vhich of two bulls actually sired a calL Such
problems of identity arc of sufficient frequency that the application
of blood typing is of importance to the breed associations and the dairy
farmer.
Recent studies have been pursued in connection \rith the Cellular
Antigen Project on the occurrence in the spermatozoa ol bulls ol the
antigenic characters found in the blood cells. That at least certain ol
the antigens are found in the sperm cells has been established and
further studies, "\·\ 'ith refinements in the methods, may "\rell reveal that
all the antigens (more than ·10) known to exist in the blood cells may
also be present in the sperm.
This is of particular interest to the genetiCist since the presence o[
the characters in the sperm suggests that the substances "·hich han.:
been studied in the blood cells may actually be the gene or closely associated with it. All these observations add credence to the theory that
in the future it may be possible to establish a relationship ben,-cen the
cellular antigens and milk producing-ability, or other important iiiherited characters. When this is accomplished it might then be possible
to test the blood of a calf in the laboratory and predict the probable
producing ability. The ultimate value "\rhich such a tool v;ould have
as an aid in the selection and breeding of a dairy herd, is obvious to
the cattle breeder.
L. C. Ferguson, E. .J. Lazear, and F. 0. Gossett
Vitamin Content of Ohio Market Milk
During a one year period beginning in February 1948, 321 samples
of bottled market milk from 163 dairies scattered over the state of Ohio
were obtained for vitamin analysis. It is estimated that the samples
reached the laboratory within '18 to 72 hours after being produced.
The average results of all the samples \·vere as follows: Carotene
(pro-vitamin A), 26"1 micrograms per quart; Vitamin A, 173 micrograms
per quart (USP units of vitamin A activity per quart, 11 :W) ; Ascorbic
acid (vitamin C), 299 micrograms per quart; Riboflavin (vitcunin BJ,
1572 micrograms per quart.
One hundred and nine of the samples contained no ascorbic acid,
and the amount in those that contained some ascorbic acid was almost
negligible so far as meeting the ascorbic acid dietary requirement for
humans is concerned.
The influence of season on the vitamin content of milk was greatest
on the vitamin A activity of the milk. The amount of vitamin A activity
in December and .January ranged from 322 to 99G USP units per quart,
and in June from 893 to 1771 USP units per quart. The seasonal variation in the vitamin A content of milk is known to be due to variations
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in carotene content of the feeds consumed by dairy cattle at vanous
seasons of the year.
R. G. \Vashburn and J. \ 'V. Hibbs
The Effectiveness of Reciprocal Crossing in Blending and Fixing the
Desirable Dairy Characteristics of Various Families of Holstein Cattle
This breeding project includes some thousand females in four
public welfare institution herds and involves detailed studies of nine
large families of females and four different male lines . Only a few of
the experimental offspring have been born as of this date.
Results of preliminary work has indicated that some association
exists between early udder development in the heifer call ('lmos.) and
future production. Data collected thi~ year includes the careful measurement of the udder development of :-{00 four month old calves. Eventually,
as they reach milking age, these data will offer evidence as to the practicability of using this as a method of predicting producing ability.
Th(re is also some indication that inherited characters for milk
production and other physical characteristics may be associated with
blood antigens. Consequently, blood antigens studies are being· conducted on the females in these welfare herds. The establishement of
this association may be of great value in studying the inheritance of
milk and butter fat production.
T. 1\f. Ludwick, Fordyce Ely, and T. Y. Yao
Mastitis Bacteria Vary in Methods of Attack
Acute attacks of mastitis may be caused by any one of a number
of different bacterial infections '"·hich gain entrance to the udder. .
Indications are that quite different methods are used by the various
infections to cause the pathology. Some apparently cause the inflammation by changing the milk, causing it to become irritating to the tissues.
Others produce necrosis of the tissue cells and abscesses, while still others
form toxins which are poisonous substances and frequently cause the
animal to be greatly depressed.
Specific treatment of a case depends on knowledge of the kind of
infection present and the means being used by it to produce the symptoms. A phase of the research program now being followed deals with
investigating methods ·w hich assist in making early differential diagnoses
and thus permitting more rational treatments.
\V. D. Pounden and B. H. Edgington
The Palatability of Alfalfa, Clover, and
Ten Holstein heifers averaging 754
this palatability experiment.
Two lots of alfalfa hay of different
severely bleached first cutting and was

Timothy Hays
pounds in weight vvere used in
quality were used. One lot was
low in carotene content. The
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other was finer <;temmed and quite green. The dover hay was a second
cutting containing about one-half timothy and was cured on the hay
drier resulting in very high quality. The timothy was rather mature,
cured without rain damage, and mediun1 bright.
The heifers were fed their hay in two racks in a dry lot and were
not stabled. \t\Then nvo hays were offered, one " ·as fed in one rack and
the other hay in the other rack. An excess of each hay was offered. These
heifers ate as much as ?30 pounds of hay daily -,vhen fed legume hay.
\t\Then either clover or timothy '"'as fed with alfalfa, or when timothy
was fed ·with clover, some of each plant species v.·as eaten.
\ 'V hen the heifer) '"'ere fed the lower grade o[ alfalfa with timothy,
they ate 82 percent alfalfa and 18 percent timothy; when the better
quality alfalfa and clover were fed together, they ate 70 percent alfalfa
and 30 percent clover; and when clover and timothy were fed together,
they ate 8:3 percent clover and 17 percent timothy.
Blood carotene was observed to vary more closely with the total
carotene intake than with the species of plant eaten.
The highest hay constunption was obtained when legumes were fed ;
however, the quality of the hay was an important factor in obtaining
maximum hay consumption.
A. D. Pratt,

J.

\V. Hibbs, and C. E. Knoop

Calves Require Vitamin B2 (Riboflavin)
The young calf needs riboflavin in its feed. \Vhen calves were fed
milk in which the riboflavin was destroyed by ultraviolet light they
began to show symptoms of riboflavin deficiency in from nYo to four
weeks. The symptoms of riboflavin deficiency in the calf are characterized
by erratic growth, intermittent diarrhea, a dry scaly skin, loss of hair
particularly about the head, excessive saliva and How of tears, and in
the later stages difficult swallowing and complete collapse.
The calf's requirement for riboflavin is not great, however, and
when feel normal milk in the usual amounts the possibility of a deficiency
occurring is extremely remote. Normal milk usually contains from 1.5
to 2.0 milligrams of riboflavin per liter and first milking colostrum
contains over three times this amount. VVhile the calf's requirement is
yet to be established, the data obtained indicate that milk fed in the
usual amounts provides enough of this vitamin to supply the calf and
have a satisfactory margin of safety.
T. S. Sutton and R. G. \Varner

LIVESTOCK
Bovine Brucellosis
Mucoid vaccine (Huddleson) is being used experimentally in Ohio
in several State and privately o-wned herds, consisting of a total of over
2,000 head of cattle.
The object of these tests is to determine the value of this vaccine
as a means for protecting cattle against Brucellosis. The work has not
as yet been in progress a sufficient length of time to afford evidence
upon which conclusions can be based.
Ho-wever it is apparent that the injection of this vaccine in adult
or young cattle does not produce the extended periods of agglutination
reaction frequently observed to follm\· the use of Strain #19 vaccine.
Tests to determine the protective value of the vaccine require that
the vaccinated female cattle complete at least one gestation period
follo·w ing vaccination and he subjected to a challenging exposure to
brucella infection.
Three experimental groups have been assembled for this purpose
and will be exposed ·during the present year.
N. R. King, \IV. G. Venzke, and B. H. Edgington
The Ring (ABR) Milk Test
This test is basically a modifted agglutination test in which the milk
instead of the blood of the animal is used.
The test was originally developed in Europe where it has been
rather extensively used. The test offers a rapid and relatively simple
method whereby large numbers of dairy CO\<\'S may be tested for the
presence of Brucellosis. Test samples may he collected from the can in
which the milk is being sent to market, thus permitting one test to cover
the several cows contributing milk to a single can.
An inherent limitation of the test is due to the possibility of infected cows not being in lactation at the time of a single herd test. It
is believed that this limitation can he overcome through tests repeated
at 3 to 4 month intervals.
Three township area-tests have been made in cooperation with the
Ohio Department of Agric ulture, involving approximately 200 herds
in which the blood agglutination test or each individual cow had been
determined.
The milk test showed a high efficiency in detecting the herds containing reactor animals.
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·M ore extensive area work is being arranged to further determine
the value of the milk test as an adjunct to the State and Federal bruce}
losis control program in Ohio.
B. H. Edgington, H. G. Geyer, N. B. King, and Norma Frank
Treatment of Brucellosis Infected Cows

T·wo treatments have been tried: (I) Sulfadiazine with normal
blood plasma, and (2) Sulfadiazine with streptomycin.
All cows selected for treatment were shedding Brucella organisms
1n their milk.
Four cows were treated with sulfadiazine and normal blood plasma.
Three ceased shedding the organisms in the milk within ;\ to I
days after treatment but all were again shedding organisms within 10
days following treatment.
Three cows were given sulfadiazine and streptomycin .. \ll ceased
to shed organisms for approximately one month lollmving treatment
but subsequent to this time organisms reappeared in their milk.
Neither treatment caused an appreciable change of blood agglutinin
titers.
\'V. C. Venzke and N. B. King
Pure Breeding, Two-breed Cross Breeding and Rotation Cross
Breeding Programs for the Production of Market Hogs

A series of experiments were started in 1918 in cooperation with
the Ohio Department of Public vVeHare at their Grafton Farm to
compare pure breeding, two-breed cross breeding, and rotation cross
breeding systems for the production of market hogs. Sires of the Poland
China, Yorkshire, and Duroc breeds, respectively, are to be rotated on
successive generations of dams selected from the group. The litters thus
produced will be compared with two-breed, reciprocal, cross-bred litters,
and with pure-bred litters of each o[ the breeds involved in the experiments.
W. L. Robison and Homer Gall
Nutritional Scours in Pigs Appears Distinct from Infectious Enteritis

Diarrhea or scours in pigs constitutes a hazard to profits in pork
production. During the past several years the incidence of scours and the
pathology produced while feeding weanling pigs experimental ration-.,
deficient in various B-vitamins have been under investigation.
Several B-vitamin deficiencies, especially niacin, have been noted
to produce diarrhea in pigs, the severity of which has varied markedly
and in most instances has not been as great as that noted under certain
farm conditions. The suggestion has been made that the more severe
type enteritises seen under farm conditions may be due to a combination
of infection and B-vitamin deficiency.
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In testing out this suggestion, pigs ·which had become deficient in
niacin and were exhibiting moderate diarrhea were experimentally
exposed by feeding salmonella cholerasuis organisms, the organisms frequently associated \rith infectious enteritis in pigs. Control animals
receiving adequate niacin were exposed in a smiliar way. The results
indicated that the niacin-deficient pigs were as resistant to this exposure
as the niacin-fed pigs.
\Vise Burroughs, B. H. Edgington, \V. L. Robison, and R. l\L Bethke
Ferrous Sulfate Makes Cottonseed Meal Safe for Pigs

In the first of two experiments with cottonseed meal for pigs in
dry lot, three groups were fed a ration of yellow corn, oats, cottonseed
meal, dried distillers' grain soluhles, ground alfalfa, minerals, and irradiated yeast. The cottonseed meal for the first group was not treated.
That for the second was treated with a solution of ferrous sulfate. That
for the third was moistened, cooked for an hour with steam under pressure, and re-dried. As in a preceding ex peri men t, pigs on cottonseed meal
that was not treated did poorly, developed a rough scabby condition of
the skin and shm,·cd evidence of a deleterious effect from the meal. One
of the pigs died on the l2;)rd day apparently from the ill effects of the
ration. The cottonseed meal used for the first 8 weeks and that used
for the remainder of the experiment contained 0.07 and 0.13 percent of
free gossypol, respectively. The pigs on the treated cottonseed meals
showed no ill effects from their rations. Those on the iron treated meal
made faster gains ·and greater gains per unit of feed than those on tl1e
moistened and cooked cottonseed meal. A combination of iron treated
cottonseed meal and meat scraps was superior to either alone as a protein
concentrate for pigs in dry lot.
vV. L. Robison
Lysine-Rich Feed Increases Effectiveness of Cottonseed Meal

A second trial included a total of nine groups of pigs. Four of these
were Jed a basal ration of yellow corn, iron treated cottonseed meal,
dried distillers' grain solubles, .ground alfalfa, minerals, and irradiated
yeast. The addition of OA percent of an animal protein factor or APF
concentrate, which contained 2 milligrams of vitamin B 12 activity to the
pound, to the basal ration resulted in no increase in the rapidity of the
gains and in a saving in feed per unit of gain of only 2.1 percent. Pigs
[ed a mixture of the basal ration plus 0.4 percent of the animal protein
factor concentrate and OA percent of synthetic DL lysine monohydrochloride gained 8.2 percent faster and required 5.1 percent less feed per
unit of gain than those fed the basal ration. The fourth group was fed
fish meal in the place of a part of the iron treated cottonseed meal. The
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pigs rece1v1ng the mixture made I 2.1 percent faster gains and required
10.7 percent less feed per unit of gain than the group on the basal
ration. Fish meal is relatively high in lysine.
\V. L. Robison
APF Concentrate Helps Soybean Oil Meal for Pigs
Three groups of pigs "·ere fed soybean oil meal and t\\·o a combination of soybean oil meal and meat scraps as a protein concentrate.
These were in the same experiment and comparable vvi th the four
groups fed the iron treated cottonseed meal. One of those given the
combination ·was fed no dried distillers' grain solubles. The basal ration
for the others consisted of yell<n,· corn, soybean oil meal, dried distillers'
grain solubles, ground alfalfa. minerals, and irradiated yeast. A group
of pigs given 0.-l. percent of the animal protein factor concentrate in the
basal ration gained I 5.6 perce11t ia:1ter and were ready for market I ti days
earlier but required 1.2 percent less, or approximately the same amount
of feed per unit o[ gain as the group on the same ration without it.
Nothing further ·was gained from adding both 0.·1 percent of the animal
protein factor concentrate and 0.~ percent ot DL lysine monohydrochioride to the basal ration.
Differing from the results the preceding year, there was no benefil
from using meat scraps in the place of a part of the soybean oil meal
when dried distillers' grain solubles were included in the ration. There
was practically no difference in the performance of pigs fed dried distillers' grain solubles, meat scraps, or a combination ol the two in a
ration otherwise made up ol yellow corn, soybean oil meal, ground
aHalfa, minerals, and irradiated yeast.
\'V. L. Robison
Crossing Inbred Lines Within Breed Gives Heavier Litters
Since 1942, a swine breeding project. to study the possibilities of
improving hogs in vigor, soundness, numbers farrowed and saved per
litter, gaining ability, and efficiency of feed utilization by developing
and crossing inbred lines within a breed has been in progress. Five inbred litters, 23 line-cross litters and ·1 litters from unrelated out bred
parents were produced for the project during the year.
The inbred litters made a better showing than in previous years.
They averaged 9.2 pigs at birth and 5.8 pigs and 949 pounds in weight
at I80 days of age. The two-line cross litters averaged 9.9 pigs at birth
and 7.7 pigs and 1559 pounds in weight at 180 days of age. The three-line
and rotation-line cross litters averaged 11.5 pigs at birth and 8.5 pigs
and I 720 pounds in weight at 180 days of age. The litters of the check
group from unrelated outbred parents averaged 8.5 pigs at birth and
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7.2 pigs and I 367 pounds in weight at I 80 days of age. Their relative
showing was not equal to that made by litters of the same group ifl
previous years.
\ 'V. L. Robison
Rotation Crossing Successful for Production of Market Hogs
Jn a project at the ~Iiami County Experiment Farm pure breeding
and crossbreeding are being compared for the production of market hogs.
The purebreds are Durocs. One group of crossbreds is produced by
rotating sires of the Poland China, Hampshire, and Duroc breeds,
respectively, on successive generations of clams selected from the group.
After the first generation, the dams are crossbreds. After the second they
are a mixture of the three breeds. A third group is produced in the
same way as the second except that inbred sires of the three breeds
are used.

The spring litters of crossbred pigs 'vere by Poland China sires and
out of three-breed, rotation, crossbred dams that were approximately a
year and a half of age at the time of farrm.r ing. The purebred litters
averaged 9.4 pigs at birth and 6.7 pigs and 1538 pounds in ,,·eight at
180 days of age. The crossbred litters by an outbred sire averaged 13.5
pigs at birth and 10 pigs and 2253 pounds in weight at 180 days ol age.
The crossbred litters by an inbred sire averaged 12.7 pigs at birth and.
9.0 pigs and 2009 pounds in weight at 180 days of age.
The fall litters were of the next generation and '"'ere out of gilts
,\·hich were approximately a year of age at the time of farrowing. Because
of illness or some other reason, the inbred Hampshire sire secured for
use in the project proved to be a non-breeder. Consequently no fall
pigs of the third group were produced. The purebred fall litters averaged
H.7 pigs at birth and 6.7 pigs and 1473 pounds at 180 days of age. The
rotation crossbred litters by an outbred sire averaged 7.5 pigs at birth
and 6.7 pigs and I 526 pounds in '"'eight at 180 days of age. Rotation
crossbred litters out of gilts of the third group, but by the outbred instead of in bred Hampshire sire, averaged I 0.7 pigs at birth and 8.7 pig..;
and I 765 pounds in weight at I 80 days of age.
\V. L. Robison
Crystal Violet Vaccine for Hog Cholera

The use of antihog cholera serum and virus as a 1neans for protecting s,.v ine against cholera is a well established practice. However the use
of the virulent virus has always been recognize(! as having a certain
dement of danger and many attempts have been made to produce a vaccine which would eliminate the use of virulent virus in swine treatment.
Two such vaccines commonly designated as Crystal Violet vaccine
and Boynton's Tissue vaccine are now in commercial production. \1\Thile
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the method of production is some'"·hat different, both have been shown
to be incapable of producing disease when injected into cholera sus·
ceptible swine, and their immunizing properties appear to be of a
serviceable nature. The vaccines are not recommended for usc in cholera
infected or exposed herds since a period of approximately two weeks
following the vaccine administration is necessary for the establishment
of immunity.
Pigs, especially those from cholera immune sows, are not suitable
for vaccine treatment until approximately two weeks following '"'eaning.
The use of antihog cholera serum simultaneously with the vaccines
is also contra indicated since the immunizing power of the Yaccines is
neutralized by the serum.
Investigation by the Ohio Station are being made to overcome
these limitations to the use of the vaccines whereby a treatment equally
effective to that of serum-virus but without the use of virulent virus,
might be attained.
J. H. Helwig and B. H. Edgington
Crossbreeding the Angus and Hereford Breeds of Beef Cattle
Purebred Angus and purebred Herefords and the crosses both ways
have been compared each year in a project 'Nhich involved raising and
marketing eight crops of calves. The cow herd remained the same
throughout the test but the bulls were changed each two years. About
100 calves were involved in the test.
Crossbreeding the Angus and Hereford breeds of cattle, as practiced
in this test, gave excellent results in terms of feed lot efficiency when
Hereford bulls were used on Angus cows and the resulting calves compared with purebred Angus calves. \t\Then Angus bulls were used on
Hereford cows the resulting calves were noticeably less efficient in the
feed lot than the purebred Hereford calves, though quite similar in
feed lot performance to the crossbred calves resulting from the opposite
mating. There is much circumstantial evidence in the results of this
test indicating that size within a breed is of greater importance in contributing to feed lot efficiency than crossing breeds of equal size. A
bulletin covering details of the test will be available in the near future.
Paul Gerlaugh
Low-Quality Cattle Roughages May Need Special
Mineral Supplementation
Information obtained during the past year indicates that the feeding value of certain low-quality roughages may be improved by special
mineral supplementation. Digestion experiments with grade Hereford
steers vvere carried out in attempts to determine fundamental factors
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governing the utilization of hays and other roughages. The digestibility
of timothy hay and ground corncobs '"'as improved by additions of either
alfalfa ash or the ash from soybean oil meal. The greatest improvement
resulted from the addition of alfalfa ash. No such improvement in
digestibility resulted when bone meal was added to these roughages.
The specific mineral elements in the ashes from alfalfa and soybean oil meal responsible for improvement in ro'l1ghage digestion are
not known at present. These beneficial but unknown mineral elements
are however believed to be involved in the nutrition of rumen microorganisms responsible for roughage breakdown. This is in keeping with
earlier studies which indicated that rumen micro-organisms must receive
an adequate supply of protein in the cattle ration if they arc to grow
and thus aid the animal in the utilization of roughages.
\~Vise Burroughs, Paul Gerlaugh, and R. ?vi. Bethke
Corn and Added Cob Meal With Corn Silage for Beef Cattle
Four lots of yearling steers were fed at the Madison County Experiment Farm to obtain information on the value of adding different
amounts of cobs to a fattening steer ration which includes 25 pounds of
corn silage.
The steers in all lour lots were led 25 pounds of corn silage, one
and one-half pounds of soybean oil meal and what hay the steers "\vanted.
Lot 1 was fed ground shelled corn; Lot 2, ground car corn containing 20 percent cobs; Lot 3 was fed ground ear corn to which was
added 20 pounds of ground cobs per 100 pounds oi ground ear corn;
while Lot '1 was fed ground car corn to which was added 110 pounds
of ground cobs per 100 pounds of ground car corn.
The cattle were on test 175 days.
Lot ;), getting the corn-and-cob meal with 20 percent cobs added,
gave results comparable with previous experiences.
Lot 4, getting corn-and-cob meal with 40 percent of added cobs,
gained noticeably lower with resulting lack of finish in the animals on
foot and in the carcasses. The results indicated that perhaps the point
of diminishing returns had been passed in efficient cob utilization in a
fattening ration. The test is being repeated.
Paul Gerlaugh
Consolidation of Sheep Flocks Used for Research
During the past year several flocks of sheep kept by the Station
under the sheep research program, some of which were on outlying
farms, were consolidated into one research unit located at \tVooster.
This program allows for closer integration of results by providing uniform environment for all sheep and it also allows for the adoption for
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some nev,r land-usc programs on District and County farms m keeping
with local and regional farmer interest.
Good Results Continue From Three-breed Crossing
Hybrid vigor which seems to accrue under the principle of heterosis
in two-breed crossing apparently promotes promptness of conception,
increases the number of lambs born, and contributes to higher livability
among the progeny. A further step-up in productive rate seems to follm,·
when the F 1 crossbred ewe is mated with a ram representing a third
breed.

In the study "Types of Sheep lor Southeastern Ohio", the crossing
of native .M erino evves to large size Columbia rams and subsequent mating of the crossbred ewe to large size rams of the Hampshire and Suffolk
breed resulted in the production of an average of 73 pounds of lamb at.
"·caning age of 140 days per ewe in the flock at breeding time. This was
:zy2 times the average number of pounds of lamb produced .by ~Jerino
ewes bred to 1\Jerino rams.
Influence of Size and Type of Sire in Market Lamb Production
ln the immediately preceding summary SIZE of sire was favorably
mentioned twice. ln conducting these earlier tests it has been noted
that size and type of sire (as represented by breed) seemed to influence
the rate of gain of lambs and the age at which grass-raised lambs reached
the market weight of 85 to 90 pounds. To make a direct comparison,
three comparable lots of 29 first-cross Columbia x 1\Ierino e'"-'es each
were mated with small size (Southdown), medium size (Dorset), and
large size (Suffolk) rams.

Results up to weaning age of 130 days on the first crop of lambs
shm,v that for each 100 pounds of single-born lambs by the small size
breed sire there v,·cre 112.7 pounds produced by the medium size breed
sire, and 116.6 pounds by the large size breed sire. The average daily
gain made by the lambs, based on the net pounds of v;eaning weight
less birth weight, ,,·as .391 pound lor the lambs by the small size, .441
pound for the lambs by the medium size, and .':156 pound for the lambs
by the large size breed sire, respectively.
The tests have not progressed far enough to give, but will be
pursued to obtain, data on rate of gain after weaning and dressing
yield, carcass grade, market value, percent of edible cuts to waste bone
and those other factors which have to do with adaptation of type and
farmer profit, as well as packer and consumer acceptance of the final
product.
D. S. Bell and L. E. Kunkle
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Systems of Lamb Feeding
Three systems involving limited or delayed feeding of corn as grain,
both with and without additional protein supplernent, ·w ere compared
with full feeding of corn, ·w ith and without added supplement, to
\Vestern lambs being fattened for market. Legume hay was used as
roughage.
All systems of limited or delayed feeding of corn, or corn and supplement, resulted in some saving in the total amount of concentrate
to produce l 00 pounds of gain. The limited delayed system, however,
increased the amount of alfalfa hay required to produce 100 pounds of
gain to the extent that it cost less to produce 100 pounds o[ gain under
full feeding than under any of the limited or delayed systems.

In this test, as in some former ones, the feeding of protein supplement resulted in a faster rate of gain but in a lower dressing perc
centage and carcass grade than ·w ith lambs fed corn without supplement.
D . S. Rell
Corns Vary in Niacin and Pantothentic Acid Content
Forty-nine single and 3-way crosses of corn grown at the same location in 1948 were assayed for niacin and pantothenic acid. These
samples varied from 11.3 to --11.8 micrograms of niacin per gram and
from 3.9 to 11.--1 micrograms of pantothenic acid. This work was done
in cooperation with the corn breeding work of the Station in order to
supply a wide choice of possible samples for purposes of breeding high
vitamin corn.

A partial survey of Ohio was made in order to obtain information
as to the niacir¥ and pantothenic acid contents of the principal doublecross corn hybrids grown and to note the effect of location. The corn
hybrids investigated were Ohio W36, Ohio C38, Ohio CI2, Ohio K24,
Ohio M20, Ohio lVI34, U. S. 13, and U. S. 379. These were grown for
two years at seven locations.
The results show that Ohio vV36 is significantly higher in niacin
than the other hybrids, while Ohio vV36 and Ohio lVI34 are the highest
in pantothenic acid. Corn hybrid Ohio M20 was lowest in niacin, and
U. S. 13 was the lowest in pantothenic acid. The others were intermediate. The location effect sho·ws that lVIahoning and Paulding Counties
produced corn of the highest niacin content, while the corn collected in
Hamilton County was the lowest in niacin content. The corn hybrids
grown in ~fahoning and Belmont Counties had a higher pantothenic
acid content than the corn grown in the other counties studied, while
J\fiami County produced corn of the lowest pantothenic acid content.
The other locations were intermediate.

32

OHIO STATION BULLETIN 695

The stalks and leaves, tassels, and grain of four varieties of sweet
corn (l\Iarcross, Golden Cross Bantam, Ohiogold, and Stowell's Evergreen) were assayed for niacin and pantothenic acid at different stages
of maturity. The results show that the niacin content o[ the stalks and
leaves remained remarkably constant until the ear is well filled and
then decreases as the plant matures. The pantothenic acid also decreased as the plant matured.
The niacin content of the tassel was highest at the time of pollination (bloom stage) and then decreased as the plant matured. The
pantothenic acid content of the tassels also decreased as the plant
matured.
The niacin and pantothenic acid contents of the grain was highest
18 to 20 days after the plant bloomed and then decreased as it matured.
This period is the "roasting-ear stage" when it has its highest vitamin
content.
C. H. Hunt, Lorraine Rodriguez, and R. 1\f. Bethke

POULTRY
More Eggs from Crossbreeds
As in two preceding experiments the Leghorn male, R. I. Red
female cross-mated ·pullets in this year's experiment exceeded the pure
bred pullets in egg production and feed efficiency. The egg production
during '?>7 weeks preceding .July 1, 1949 was:
Leghorn
149 (57cy~) eggs per bird
R. I. Reds
133 (51%) eggs per bird
Crossbreds
169 (65Cj'0 ) eggs per bird~The feed efficiency was 5.68, 7 .35, and 5.30 pounds feed per dozen
eggs respectively. The mortality was 18, 19, and 6 percent. In the
previous experiments, however, the mortality was much the same for
all three kinds of pullets.
vVhich cross? In one experiment the R. I. Red male, Leghorn female
pullets laid 48 less eggs per bird than the reverse crosses. The R. I. Red
male cross was much more subject to broodiness which partially accounted for the lower egg production. Further experimental work will
he necessary to establish the relative egg production of the two crosses.
The average monthly weights of the Leghorn male cross pullets
of the three experiments was 4.98 pounds per bird, while that of the
Leghorns was 4.19, and the R. I. Reds 5.88.
A disadvantage is that both crosses lay tinted eggs which in some
localities may sell for Jess than white eggs.
D. C. Kennard and V. D . Chamberlin
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Ladino Clover Cuts Cost of Feed for Growth of Chickens
and Egg Production
The first successful growth of chickens on Ladino clover pasturage
supplentented by the corn and minerals ration in 1946 has been followed
by similar successes in 1947 and 1948. The growth of pullets that received
the simple ration was comparable to that of the pullets given more
elaborate and expensive rations. Likewise, the pullets that received
the corn and minerals ration have proved equally satisfactory as layers.
1\[ore remarkable perhaps have been the preliminary results in egg
production of hens on Ladino clover supplemented by the corn and
minerab ration. On .A pril 26, 1949, 90 R. I. Red hens were transferred
to Ladino clover range where they received the corn and minerals
ration. The same number of comparable R. I. Red hens were continued
indoors in the laying house where they received the standard complete
ration for layers. At the end of the first 10 weeks the hens on Ladino
c:lover range had laid a few more eggs than those confined indoors, and
the cost of feed was 9 cents less per dozen eggs produced on range.
That the hens could secure ample protein from Ladino clover
pasturage and corn to maintain 60 to 65 percent' egg production, indicates the importance of Ladino clover as a source of protein as well
as other essential nutrients for chickens.
D. C. Kennard and V. D. Chamberlin
Chickens Live and Grow Better on Old Built-up Floor Litter
By permitting nature's sanitation to take place as it does in old
built-up floor litter in brooder and laying houses, it was discovered that
nature's way was more effective for the prevention or control of certain
diseases than the futile attempts at sanitation by frequently cleaning
out the floor litter.
ln December 1947 it was reported that in five broods each of 2,000
chicks at the Station's poultry plant during 1946-47 there was no noticeable evidence of coccidiosis. Also, seldom had a brood escaped an attack
of coccidiosis before the use of built-up floor litter in 1946. At that time
the prevention of coccidiosis was supposed due largely to the use of
hydrated lime in the floor litter. Since then, however, the disease prevention or control has been found to be due to the old built-up floor
liuer in itself with or without hydrated lime.
Beginning in January 1946 to date (July 1949), eleven consecutive
broods of chicks were brooded on the same built-up Hoor litter with an
average mortality of 7 percent in comparison with 19 percent loss of
chicks (largely due to coccidiosis from the 10 consecutive broods of
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chicks previously when Hoor litter \vas removed and renewed at frequent
intervals.
Following the discovery of the disease prevention or control properties of old built-up floor litter in brooder houses, it was discovered
that old built-up floor litter had vital nutritive properties with respect
to the hatchability of eggs and the growth of chickens. In three experiments the rate of growth corresponded with the age of the floor litter.
Still more remarkable has been the successful growth of 1,200 w
1,500 chicks each year during the past 3 years on old built-up floor litter
previously used 2 to 3 years by hens. The day-old chicks were started
on the hen litter 1 to 14 days after removal of the hens. No noticeable
Lrou bles from disease or parasites were experienced. ·M oreover, in three
experiments with Leghorn, R. l. Red, and Crossbred pullets, during the
first ;~5 vveeks of egg production in 1948-49, there was little difference
in egg production, and in each experiment there was somewhat less
mortality of the pullets which were started or raised on old built-up floor
litter previously used by hens.
D. C. Kennard and V. D. Chamberlin
Better Hatchability of Eggs From Hens on Built-up Floor Litter
The fifth and sixth experiments have been completed since the
report of the fourth in February 1948, in Bulletin 67-L
Three floor litter procedures were included in the fifth and sixth
experiments, as follow:
A. New built-up floor litter* with hydrated lime
B. Nev,, built-up floor litter* without hydrated lime
C. Fresh Hoor litter (v,rood shavings) removed and renewed each
two weeks.
Each of the floor litter procedures (A, B, and C) were used with
four different rations in the fifth experiment from which the percentage
hatchability of fertile eggs was as follows:
1) A ll plant diet with birds on new built-up litter with hydrated
lime, 4 1; new built-up litter without hydrated lime, 27; and fresh litter
removed and renewed every two weeks, 16.
2) A.ll-plant diet supplemented by 5 percent dehydrated alfalfa
rneal, 17 percent protein with birds on new built-up litter with hydrated
lime, GLI; new built-up litter without hydrated lime, 51; and fresh litter
removed and renewed every two weeks, 33.
3) A ll-pl ant diet supplemented by 5 percent dehydrated alfalfa
meal 17 percent protein and 2.5 percent dried whey with birds on new
built-up litter with hydrated lime, 85; new built-up litter without
*S tarted with fresh wood shavings at beginning of experiment with no removal of
litter during the year to follow. Fresh shavings added from time to time as needed.
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hydrated lime, 83 ; fresh litter removed and renewed every two weeks, 68.
4) All-plant diet supplemented with 5 percent dehydrated alfalfa
meal, 17 percent protein, 25 percent dried whey and 2 percent meat
scraps with birds on new built-up litter with hydrated lime, 85; with
new built-up litter without hydrated lime, 81; and fresh litter removed
and renewed every two weeks, 77.
The deficiency of the basal all-plaint diet ( 1) as evidenced by the
poor hatchability of the eggs from layers on all three Hoor litter procedures was considerably lessened when supplemented by 5 percent
alfalfa (2). No doubt, the ribof-lavin provided by the alfalfa was largely
responsible for the increased hatchability of the eggs. It was not until
the basal ration (1) was supplemented by 5 percent alfalfa and 2.5
percent dried whey (3) which provided still more riboflavin that good
(over 80 percent) hatchability of the eggs was secured from the layers
on built-up litter. Since no further improvement in hatchability resulted
from the addition of 2 percent meat scraps (4), it was evident the
animal protein factors including B 12 were adequately provided by the
built-up litter. Contrary to this the 2 percent meat scraps ration (4)
failed to provide the animal protein factors necessary for the production
of eggs of good hatchability when the hens were on fresh floor litter.
In two previous experiments, 4 percent meat scraps was found necessary
to secure good hatchability of eggs from breeders on fresh floor litter.
In the sixth experiment the three floor litter procedures (A, B, and
C) 'vere again used with four different rations from which the percentage hatchability •)f fertile eggs secured was as follows:
1) All-plant diet with 5 percent dehydrated alfalfa, 17 percent
protein with birds on new built-up litter with hydrated lime, 79; new
built-up litter without hydrated lime, 73; and fresh litter removed and
renewed every two weeks, 14.
2) All-plant diet supplemented by riboflavin with birds on new
built-up litter with hydrated lime, 89; new built-up litter without
hydrated lime, 83; and fresh litter removed and renewed every two
weeks, 41.
3) All-plant diet supplemented by riboflavin and 5 percent dehydrated alfalfa meal, 17 percent protein with birds on new built-up
litter with hydrated lime, 82; ne,.v built-up litter without lime, 85; and
fresh litter removed and renewed every two ,,veeks, 33.
4) All-plant diet supplemented by 5 percent dehydrated alfalfa
meal, 17 percent protein, riboflavin, and 2 percent meat scraps with
birds on new built-up litter with hydrated lime, 84; new built-up litter
·without hydrated lime, 86; and fresh litter removed and renewed every
l1<\' 0 ·weeks, 71.
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As in experiment 5 the basal all-plant diet adequately supplemented
by riboflavin (2) enabled the hens on built-up floor litter to produce
eggs of good hatchability. The further addition of 5 percent alfalfa and
2 percent meat scraps proved of no advantage; thus again clearly indicating that the built-up floor litter adequately provided the necessary
animal protein factors including B 1 ~· Again as in the three previous
experiments, the basal all-plant diet supplemented by 5 percent alfalfa,
riboflavin, and 2 percent meat scraps failed to enable breeders on fresh
floor litter to produce eggs of good hatchability.
D. C. Kennard, R. l\I. Bethke, and V. D. Chamberlin
Vitamin B12 Required in Poultry Nutrition
Previous investigations had shown that certain feeds o[ animal
origin (like fish meal, condensed fish solubles, liver meal, milk products, and high quality meat scraps) contained a factor (s) essential for
optimum chick growth and good hatchability of hens' eggs. This factor
(s) has been commonly referred to as A.P.F. (Animal Protein Factor) .
Further work on the nature and place of the A.P.F. factor in chick
nutrition and hatchability has shown that vit;uuin B 1 ~ is an important
component of the so-called ;mimal protein factor. An all-plant chick
diet in which soybean oil meal ~crved as the only source of supplemental
protein was greatly improved by the inclusion of \'itamin H 1 ~ concentrates. Similarly, hatchability was improved by the inclusion or a vitamin
B 12 concentrate in an all-plant diet.
It remains to be determined whether essential nutritive ractors
other than vitamin H1 :! are involved in the animal protein factor
(A.P.F.) present in certain natural products.
R. l\I. Bethke and D. C. Kennard
Response of Producers to Selling Eggs on Grade
During the period of 1932-1948, the volume of eggs graded undec
federal supervision grew from nothing to 1;16~,000 cases, or ~;3 percent
of the total volume of eggs sold from Ohio farms in 19"18.
However, a study of the continuity of sale of eggs on a graded basis
by producers of five grading stations shows that 59.5 percent of the
producers discontinued selling on a graded basis during the first six
years of operation.
An analysis of the reasons given for discontinuing selling eggs on
a graded basis shows that 56 percent of the producers went out of the
poultry business, and 8.9 percent reduced their flock to so few layers
that they had no eggs to sell.
Only 15.6 percent of the producers that still had poultry discontinued selling on a graded basis because of dissatisfaction with the
marketing methods.
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There were 2 ~1 producers in the study that discontinued selling on
a graded basis because they could get a better price for their eggs elsewhere, but an analysis of their records shm"red that only 9 of these producers who were selling direct to consumers and two that were selling
to hatcheries actually did receive a better price than was being paid
by the outlets buying on a graded basis.
The larger flocks tend to be the first to sell their eggs on a graded
basis because the changes in management to produce quality eggs yield
enough additional income on large flocks to make it ·w orthwhile.
Seventy-four percent of the producers who discontinued selling on
a graded basis because of dissatisfaction with the grading had less than
~00 laying birds.
Dwight i\filler, Raymond E. Cray, and E. L. Dakan
Economic Loss to the Poultry Industry Due to Cracked Eggs
The economic loss to the poultry industry due to cracked eggs has
long been recognized. A recent study was the first attempt to establish
the amount o[ loss on the farm and in the various steps of the marketing
channels.
This data shows that a total average of 8.8 percent of the egg-;
arc cracked from the time they are laid until they reach the 'vholesale
outlet. The loss due to this cause is enormous not only because of the
actual loss of eggs that arc broken and the contents lost, but also the
loss due to the lower value of cracked eggs and losses caused by spoilage
in storage. Estimates of the total loss from these causes are being made
in the report.
Studies were also made to determine the percentage of eggs cracked
when sized by hand compared with sizing machine, and the effect of
the handling of the eggs on conveyors was also studied for its effect
on breakage.
D"·ight i\filler, Raymond E. Cray, and E. L. Dakan

AGRICULTURAL ENGINEERING
Hay Furnishes Heat for Drying
An attempt ·was made to evaluate the quantity of heat liberated
by the respiration processes found in stored wet hay. Hay was placed on
a forced air mow finisher. This hay averaged about 40 percent moisture.
During the first three days, slightly more than half of the moisture which
was removed from the hay was evaporated by heat which was produced
by the respiration processes. Judging from that value, the respiration
processes play a significant part in supplying heat for the drying
process in a mow finisher.
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The hay dried to a final moisture content of 20 percent m about
days. The power consumed by the fan motor was 55 K whrs. per
ton of dry hay.
vV. H. Johnsoll

SIX

Forage or Silage Blowers Are Inefficient

Blowers have been used successfully on machines for quite some
time; however, various principles may possibly limit the successful usc
of a blower in some cases.
Silage blowers were tested as to their relative efficiency, that is,
the relationship of power input to actual work done. The results indicated that such blowers have an efficiency of 1.5 to 5 percent. This
means that 40 horsepower are required in extreme cases to do a job
which can practically be done with a 1y2 horsepower electric motor
,.v ith a machine efficiency of 50 percent.
In cases where power is limited, efficiency must also be considered
in getting the job done. In such cases, probably something other than
the blower should be used. A high speed, low friction, endless belt has
a much greater efficiency, can be powered with a common fann size
electric motor and can be adapted for use in many farm tasks.
vV. H. Johnson, H. l\II. Gitlin, and G. \V. ?'vlcCuen
Fencing the Contours
Farming on the contour will lead to fencing on the contour. A cooperative study is being made of contour fencing at the Soil Conservation
Service Experiment Station near Coshocton.
The conclusions which may be drawn from the experiment to date
are:
l. Constructing a fence on the contour is not difficult and in
fact may be easier than stretching a straight fence ,.v hich
passes over dips and rises ,.v hich necessitate adjusting length
of top and bottom wires.
2. Less tension is needed and should be used than '"' i th a
straight fence.
3. Posts should be placed so that the angle oF deflection t':i
approximately even at each post, thus distributing the pull
toward the center of curvature equally.
·1. Good judgment should be used in spacing posts. Apparently
16 y2 feet is satisfactory for long radii but closer spacing
may be necessary for sharper curves.
5. Posts should be leaned out enough so that when the wire is
stretched the position of the post will be vertical or slightly
out at the top.
G. All stretches of fence constructed in 1947 have stood in good
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condition for one year with slight slacking in tension and
shift in position of line posts.
H. M. Gitlin
Special Problems in Corn Drying
This work vvas based on the generally known fact that shelled corn,
silks and husks hinder the keeping quality of corn. The problem then
was how can such foreign material be removed from corn and to what
extent is the air movement through the crib retarded by concentration
of foreign material.
Observations were made on two long, narro·w forced ventilated cribs
and one flue ventilated crib 10 ft. wide.
Data indicated that most of the shelled corn resulting from the
picking process, about 1.5 percent of the total ,.ve t weight, could be
removed by a 6 ft. grill section in the elevator at the crib. About another
1.5 percent of the total wet weight was shelled as the corn fell a maximum of 20 ft. into the crib.
The picker-damaged kernels were removed by the grill section.
Loose husks and sliks may effectively be removed by an exhaust fan
over the grill.
Resulting shelled corn from the fall into the crib and tight husks
can only be satisfactorily handled by thorough distribution throughout
the crib.
Air movement patterns within the forced air ventilated cribs showed
extreme velocities along smooth surfaces and practically no air movement through shelled corn concentrations. Also in the forced air cribs
studied, extreme losses of air occurred through unsealed crib sides.
The corn in the Hue ventilated crib showed no evidence of heating.
With outside air velocities of 15 miles per hour or above for the day
observed, the temperature of the corn closely followed air temperatures
which showed that adequate ventilation for drying was occurring. With
air velocities of less than 15 miles per hour, the corn temperatures lagged
the air temperature, but in no case was the temperature lag serious
enough to allow a build up of temperature at any one spot in the crib.
W. H . Johnson and H. M. Gitlin

SOIL MANAGEMENT
Plow Under Fertilization for Corn Questionable When
Good Soil Management Practices Are Followed
A rotation of corn, wheat, hay, hay with a basic treatment of
liming to neutrality, full return on protected shed manure, 200-300
pounds of row fertilizer on corn, and 300 pounds on wheat on land of
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high productivity has very high yield levels as shown by the following
six year average: Corn---'---7-J bushels; wheat- 115 bushels; first-year hay- 6700 pounds; second-year hay-7:WO pounds per acre. As an average for
the period, no combination of fertilization as plow under for corn in
addition to the basic treatment has significantly increased corn yields;
residual responses on other crops have been negligible. The results indicate that the basic fertilizer practices are quite adequate for farmers
using this type of soil conserving rotations on good land, provided that
the crops are fed and the manure supply is protected, and its fenility
value is protected and returned to the land.
During certain seasons additional plow under fertilization would
have been profitable lor a hybrid corn seed producer because a greater
portion of the corn graded into the premium value size classes.
C. E. Evans and G. \V. Volk
Testing of Ohio Soils for Magnesium Deficiency Continues
For the past two years an investigation has been under way to determine if certain Ohio soils are deficient in magnesium and what
treatments are necessary to correct such deftciencies for major crops.
"Available" magnesium has been found to vary from about 20 to 1,GOO
pounds per acre, the lowest values being obtained on the residual sandstone and shale soils of southeastern Ohio. Some '100 soil samples
representing all of Ohio's principal soil types were analyzed in arriving;
at these figures.

Yield results from 32 reconnaissance field experiments located
mostly in the areas of low available magnesium and from greenhouse
tests may be summarized as follows:
Striking yield increases were obtained from the application ol
limestone to alfalfa. Both calcium and dolomitic limestones were of
equal value, whereas no increases were obtained from the addition ol
magnesium sulfate.
Yield increases were also obtained on soybeans, corn, and potatoes
as a result of limestone additions. On some soils dolomitic limestone
appeared to be superior to calcium limestone. No yield increases were
obtained as a result of the magnesium sulfate additions.
Wheat and oats did not respond appreciably to limestone or magnesium sulfate additions.
J\fagnesium deficiency symptoms in sugar beets were corrected by
the addition of magnesium sulfate.
vV. P. ·M artin, A. Baxter, and G. \V. Yolk
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Contour Cultivation Results Influenced by Soil Type
In 19·:1-R, field tests of contour cultivation of corn vvere conducted in
seven counties. Results indicated, as did similar work in 1947, that contouring (planting and cultivating on the level across rather than vvith
the slope) may increase production more on well drained soils (No. 4
profiles) than on those with poor internal drainage (No.2 or 3 profiles).
\Vhile contouring is first of all an erosion control practice suitable to
mild slopes it also usually increases production. The average increase in
corn yields for contouring on the well drained soils was 11 bushels per
acre, whereas little i r an y increase was obtained on the poorly drained
soils.
H . L. Borst
Manure and Fertilizers Effective on Eroded Soils
l n 1937 the top six inches of soil were removed from one tract of
land and evenly spread on another tract of equal size. A third tract
was left with the original soil intact. Because of such drastic treatment
on what is now called the eroded soil the yields for the first rotation
(four years) are omitted from this report. The data given include two
later rotations or two years for each crop as the area involved permitted
the growing of one crop only of each rotation each year.
As might be expected the single depth and double depth soils exceeded the eroded soil by a considerable margin even to the extent of 200
to 300 percent. Thus, the uneroded soil would be by far the most profitable to farm.
All three soils were treated with 500 pounds of fertilizer per acre
during the four-year rotation and manure in proportion to the crops pre_viously produced. These supplied 14, 12, and 6 tons of manure per acre
on the double depth, single depth and eroded soils. Increases of corn
and hay were as large on the eroded as on the uneroded soils; for
oats the increase was larger on the eroded soil but for wheat the increase
was considerably larger on the uneroded.
Soil i·ejuvenation was better in a four-year rotation with two years
of alfalfa meadow than it was where a clover meadow occupied the
land for only one year in the four-year period.
l\if. A. Bachtell
Important Ohio Soils Differ in Their Potash Need for
Maximum Growth of Alfalfa
Potassium fertilization of Ohio soils for alfalfa production depends
somewhat upon the rate of release of this element from native soil minerals. AlfaHa was grown on greenhouse soils receiving varied rates of
potash fertilizer. l\ifaxinmm yield levels or levels beyond which no increase in yield was obtained with increasing potash rates were established
in the case of all soils. Current results indicate that this maximum was
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obtained when potash was applied at a rate equivalent to 30 pounds per
acre per cutting in the case of ::\Iiami and Trumbull soils, 50 pounds in
the case of vVooster, and 75-80 pounds in the case of Clermont soil. Adequate liming of the vVooster soils lowered the rate of potash application
necessary for maximum yields.
The above rates ot potash application necessary for maximum
yields were found to be inversely related to the rate of release of potash
from soil minerals. This release rate was calculated from potash uptake
by alfalfa on soils adequately fertilized with all n'u trients except potash.
C. E. Evans, R. H. Simon, and G. W. Volk

Trash Mash Culture for Corn
Because of the erosion resistance of a trashy surface there is much
interest in so-called mulch culture for intertilled crops, particularly for
corn in which erosion is most difficult to control. ln current mulch
culture experiments, second year rotation sod has been worked up by
some implement other than the plow which leaves much of the sod on
the surface of the soil. This treatment has been compared with plowing
alone and plowing plus topdressing with either straw or manure after
the corn is laid by. To date, plowing has produced higher yields of corn
than mulch culture preparation with the field cultivator.
Root bed studies tend to indicate that the plowed soil has a greater
air content than the trash mulch root beds. Surface mulch when coupled with a well prepared rootbed (straw on plowed soil) produced the
best yields.
H. L. Borst and C. E. Evans
Establishing Legume-Grass Meadow Pastures by the
Trash Mulch Method
Field trials of the trash mulch method of seeding legumes and grasses have shown the value of the practice on steep slopes where plowing
would create an erosion hazard. Trashmulching means preparing the
seedbed with a disk, field cultivator or other implement which leaves
plant residues (trash) in and on the surface where it is most effective in
controlling erosion. The practice is particularly desirable for sloping
fields of abandoned idle or unproductiv e land which have reverted to
broomsedge, poverty grass or other wild vegetation. The field trials
have shown that an adequate application of lime and fertilizer and adequate preparation are essential to the success of the seedlings. To facilitate early spring seeding, lime and some preparation during the fall
prior to making the seeding are recommended.
H. L. Borst

Fig. 8.-Above: Corn on plot with four year rotation-good drainage, good corn.
Below: Continuous corn plot. Note water still standing one week after rain.

Good Crop Rotations Necessary to Maintain and
Build Soil Productivity
The soil structure rotations at the Paulding County Farm, begun
in 1936, continue to indicate strikingly that soil structure, or tilth, is of
extreme importance in crop production. This is particularly true with
the heavier, clay soils of the state, such as those of north·western Ohio.
The average yield of corn for the past three is 64.0 bushels for a corn,
oats, alfalfa, alfa lfa rotation, '17.-1 bushels for a corn, soybean, oats, (Sv.r.
clover) rotation, and 18 bushels for continuous corn.

It can be seen that good management, with adequate sod crop in the
rotation has effected considerable improvement in the soil productivity,
"\.rhilc poor cropping systems have caused a decline in soil productivity.
Good management pays; poor management can be disastrous on these
soils
A study of 50 different crop rotations on the Frye Farm at V\Toostcr
for the period 19:-37-EHS inclusive offers the following general conclusions:
1. A unit of phosphate or potash fertilizer is more effective when used
in a good rotation in which good sod crops of high quality are dominant than when used in rotation '"rhere the soil organic matter is be-
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Fig. 9.-Three-year-old timothy-dover sod showing little legume to plow for corn the
next spring. Right: Three-)'ear-old alfalfa sod showing good alfalfa to plow
for corn the next spring.

2.

3.

·1.

5.

6.

ing depleted by excessi vc cropp1ng to soil depleting crops (corn,
small grain, etc.) .
Crop rotations well fortified by high quality sods are less adversely
affected by unfavorable weather (drouth, low temperatures, etc.)
than those well fortified.
Non-leguminous crop residues returned to the land arc effective sources of soil organic matter when used in connection '"'i th good legume
sods or legume green manure crops or fertilized with chemical nitrogen fertilizer. They are also important means of conserving the soil's
supply of potash.
Legume green manure crops (sweet clover, hairy ' 'etch, etc.) arc effective means of supplying the soil 'vith nitrogen. N on-leguminous
green manure crops (rye, ryegrass, etc.) without a supplement of
legumes, manure or commercial fertilizer nitrogen, arc ineffecti vc 111
increasing the soil organic matter. They arc sometimes helpful m
preventing the loss of nitrate nitrogen through leaching.
Crop rotations in which the soil-depleting crops (corn, small grain
row crops, etc.) are well balanced with soil building crops (legumes,
legume-grass sods, etc.) and supported by an adeq ua tc mineral fertilizer program and soil erosion control measures can be used in cash
cropping systems without soil deterioration.
The most important single factor in the crop rotation is that of maintaining or increasing the turnover of soil organic 1natter and that
hinges largely upon the quality and amount of the sod crops.
J. B. Page, C. J. \!Villard, and L. E. Thatcher
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Organic Matter Production
Corn, oats, and ·wheat each have been grm,r n in continuous culture
for 56 years at \1\Tooster. One treatment on each crop has been 2y2
tons of manure per acre per year. The yields obtained, if used for feed
and bedding, would have made an average of only 1:2J.~ tons of manure.
Thus, organic materials had to be brought from other areas to make the
amount of manure applied.

ln a corn, wheat, clover rotation the application of 2o/;3 tons manure per acre per year (8 tons on corn) produced crops with a manure
making potential of 3 tons per acre per year. This figure was increased to
::~2/;~ tons when superphosphate ,,vas mixed with manure and the two
applied broadcast before plowing for corn. :M odern methods of applying fertilizer to corn and wheat '"'ould have enlarged this latter figure.
l\ti. A. Bachtell

Drainage Research Work Initiated at Tiffin

A comprehensive soil drainage research project has been started on
the Tiffin State Hospital Farm in Seneca County. The objective of the
investigation is to evaluate interrelationships of soil and crop management, resulting soil physical conditions and the effectiveness of tile drains
placed at different depths and horizontal spacings. The project is a cooperative endeavor of the Ohio Station, the State Department of Public
\\'elfarc, and the research division of the Soil Conservation Service.
A uniform, 60-acre tract of N apanee silty clay loam, with "joint
clay" subsoil typical of the Old Lake Bed area, Northwestern Ohio, was
selected as the experimental area. A soil structure rejuvenating rotation
of corn, small grain, and two years of alfalfa-grass has been initiated for
comparison 'vith a typical two-year cash grain rotation with low organic
lllatter return. Field-size drainage plots have been established to represent each crop year of each system of land management. The time, rate,
and amount of excess ground water, removed by shallow and by depth
tile lines at both wide and narrow spacings in each of the above ftelds,
"·ill be measured continuously by suitable water recording instrmnents.
, \ppropriate undrained check areas were included in the experimental
set-up.
It is believed that research data obtained from this drainage pro~
ject will find wide application on the many farms of the area where adequate and timely land drainage is basic to successful farm production.
R. E. Yoder and P. J. Zwerman

SILAGE
Paper-wire Silos Are Practical for Meadow Crops or Corn
1
\ Vater-shedding paper that stays strong when one side is dry makes a
suitable lining for paper-\·v ire silos built in June for meadow crops or in
September for corn. Each ring of ·w elded wire or slatted cribbing, when
set on the filled ring bclm.v, slides dm.vn inside the paper of the ring below as the silage settles. H properly built the originally straight sides
remain straight and ensiled crops remain perfectly preserved in contact with the paper. Only the top surface spoils as in any other silo.
Silos built in June must have two thicknesses of paper on two bottom rings, but those built in September work well with one.
:M uch-wilted meadm.v crops keep as \·vell in this kind of silo as iu
any, but a ring of moisture collects next the paper giving the appearance
of spoilage. Crops at 25 to 30 percent drymatter work best in paperwire silos.
Welded \vire is better
than slatted cribbing or
woven wire because there
is nothing to tear the paper
on welded wire. Paper remains dry behind the wire
but not behind the slats. It
tends to rot at edge of slats.

Fig. 10.-Silo at the left is two months old. Note
the even settling. The blower pipe
should reach well above the top of the
completely filled silo as shown here.

Silos usually are as high
as they are across, but if
large or if guided by poles,
l 6-foot silos may be 5 or 6
four-foot rings, and four or
five rings in the 12-foot
silos or smaller.
Charles F. Rogers

High Drymatter Silages Are Palatable to Sheep
:Much-wilted meadmv-crop silages made 5 and 10 months before
feeding in t\·VO different trials proved to be palatable to sheep when
offered along \Vith silage they had been eating.
The sheep ate their regular silage first, but \·v hen allowed 12 hours
to eat variously made batches of silage from small silos, they ate as many
pounds of the 5-month old high drymatter silages as they did of their
moist regular silage. They consumed from 1.25 to 2 times as much dry
matter as in the moist silage of equal \veight.
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\!\Then 10-month old high-drymatter silages were fed to sheep so
that each had equal weights of drymatter, the sheep again ate the moist
silage first, then cleaned up the drier feed. The sheep ·went on pasture
before the end of the trial. They ate only part of their silage feedings.
and left as much dry weight in the moist silages as in the drier silages.
Charles F. Rogers and D. S. Bell
Meadow Crops Make Satisfactory Silage
l\Ieadow crops silage preserved with ground car corn was compared
with corn silage by feeding to paired groups of Holstein and Jersey cows
in a double reversal experiment. Jersey cows were feel 8 · pounds of
alfalfa hay while Holstein cows were fed 14 pounds. Grain was fed in
ratio to the amount of 4 percent milk produced. Silage was fed to the
extent of their appetites.
The ·weighted averages of the combined data of the two experiments showed that both groups received 7.8 pounds of grain and 11.8
pounds of hay daily. During the periods the cows ·were fed corn silage,
they ate 55.5 pounds containing 13.5 pounds dry matter and when fed
meadow crop silage, they ate 52.3 pounds containing 14A pounds dry
matter.
\tVhile on corn silage, they averaged 30.0 pounds of 4 percent milk
daily as compared ·w ith 29.9 pounds while on meadow crop silage.
The cows maintained body weight better while on meadow crop
silage gaining an average of .77 pounds daily and losing .20 pounds
daily while on corn silage.
Even thought the carotene content of the meadow crop silage was
higher than that of the corn silage, the U.S.P. units of vitamin A activity
of the milk was practically the same when they were fed either silage.
\tVhen the cows 'vere first offered meadovv crop silage they did not
cat it as well as corn silage. After they were accustorned to its taste,
it was just as acceptable as corn silage.
This meadow crop silage which was of good quality was as satisfactory as corn silage.
A. D. Pratt, R. G. \tVashlmrn, and C. E Knoop

FARM CROPS
Magnesium Requirements of Corn
A study of the mineral element requirements of corn have shown
that striking differences occur in inbred lines. A group of the more
widely used lines was grown in gravel cultures where all ions except magnesium were held constant. l\'fagnesium was varied from 2 ppm to 20
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ppm. The plants were grown in automatically operated gravel cultures
lor six weeks, daily growth rates were determined on the plants, and
weekly observations on magnesium deficiency symtoms recorded.
Some of the inbred lines
began to show the symptoms in the low magnesium cultures when they
were about six inches high
or less than three ·weeks
after planting. Other inbred lines grew just as ·well
on the low supply as on
the high and shovved no
deficiency symptoms at all
during the whole experiment. At the end of six
weeks all the plants ·were
lifted from the gravel. The
root systems were carefully
washed free of gravel and
photographed before the
dry weights of the plants
were determined.
The photographs shmv
plants of Ohio <:lOB and
Indiana \tVf9 grown in the
two levels of supply of
magnesiun1. In the high
level, Wf9 produced 15.~
grams of dry matter per
Fig.ll.-Plants of Ohio 40B and Indiana Wf9
plant and 15.1 grams in
were grown in two levels of supply of
the low level. Ohio -!OR
magnesium.
did not grow as well as
\'Vf9 as only 12.1 grams of
dry matter were produced in the high level and only -!.9 grams in the
low level. Ohio 40B showed bad magnesium deficiency symptoms while
Indiana Wf9 showed none. These results indicate a new method of testing germ plasm for desirable and undesirable characters.
J. D . Sayre
Factors Affecting B-complex in Cereal Grains
The effect of fertilizers, including lime, on the thiamine, riboflavin,
niacin, and pantothenic acid contents of 20 samples of corn grown in
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19·48 in the 5-year rotation experiment, and 20 samples each of wheat
and oats, grown in 1948 on the continuous culture experiment, were
assayed for the above vitamins. In the 5-year rotation experiment the
most noticeable factor affecting the vitamin content of corn was season.
However, liming the soil increased the thiamine content significantly.
This confirms the results of previous years.
The wheat grown in 1948 on the continuous culture plots had a
higher thiamine content than wheat grown on the same plots in 1947
(wet season). Season appears to be responsible for an increase in thiamine and a decrease in riboflavin of oats grown in 1948 when compared
to oats grown in 1947. Liming the soil increased the thiamine content
of oats but the effect was less significant than the effect of lime on the
thiamine content of oats grown in the 5-year rotation experiment.
C. H. Hunt, Lorraine Rodriguez, and R. ~f. Bethke
The Tall Fescues as Pasture Grasses

At various times in years past work has been done by the Ohio Station with several grasses of the fescue family. The small type fescues
such as red, sheep, hard, and Chewings fescue have shown merit under
certain conditions as turf and low growing permanent pasture grasses.
In recent years more attention has been given to a search for deeper
rooted, taller growing grasses that would persist under grazing and produce more abundantly in midsummer. Among the grasses considered in
this respect have been meadow and tall fescues. Tests have been in progress at Columbus, Wooster, at a number of outlying experimental farms,
and on many farmer owned farms in cooperation with the owners.
As a result of these trials these statements can now be made: There
are two more or less new varieties of tall fescue. One of these originated
in Kentucky and is known as Ky. 31. One originated in Washington is called Alta. They behave similarly. Alta and Ky. 31 fescue grow
rapidly, yield abundantly and persist well under severe grazing over a
period of years. They have a wide range of soil adaptability to sweet
or sour and wet or dry types. They have a wide range of tolerance to
temperature. They not only grow more than most other grasses in cold
weather but are superior to timothy, orchard grass and bromegrass in
midsummer growth.
They are easy to establish, preferably as late summer or early fall
seedings but also as early spring seedings. The seedings may be alone or
with a small grain companion crop. They should be seeded in association with one or more legumes but frequently offer severe competition
to legume seedlings and later to established legume plants. This necessitates some care in 111anagement. They are coarse, tough and so unpalat-
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able that livestock eat orchard grass, bromegrass and timothy in preference. This is their one bad feature that may keep them from becoming
a common midsummer pasture crop.
The meadow fescue is an excellent grass with which to establish a
legume, such for example as birdsfoot trefoil. Livestock like it but it is a
low yielder and is soon eliminated by grazing.
D. R. Dodd
Early Clipping of Bluegrass Saves Clover in Pastures
Different times of clipping bluegrass-Ladino clover pastures were
included in field scale tests on the pasture research farm at \ 1Vooster.
Ladino clover content of bluegrass pastures ·were reduced from 35 percent in lVIay to 5 percent in June, by delaying clipping o[ the pastures
until ten days alter the seed heads first appeared. There was no reduction in clover stands during this period on pastures 'ivhich were eli pped
as soon as the bluegrass seedheads were high enough to be cut hy the
n1ovver.
vVhere bluegrass is mowed at the proper time, clippings may be
left where they fall without injury to the pasture. Bluegrass, ·which
is left until the seed heads open before mowing, frequently requires
removal of the clippings to prevent smothering the sod where growth
has been rank.
The clipping of bluegrass pastures should not be delayed due to
anticipated need for the forage later in the season. Bluegrass loses both
feed value and palatability after heading. H clipped at the right time
in :M ay it will have more value ior pasturage in June than those which
are permitted to set seed.
.J. L. Haynes and A. D. Pratt
Width of Row Spacer. and Corn Yields
Row spaces of 30, 110, 50, 60, 70, and 80 inches, all at the sarne acre
planting rate, were studied on four levels of soil productivity. Both an
early hybrid and a late hybrid were used. The results agreed with those
of previous studies in indicating that at low levels of soil productivity
(under 40 bushels o[ grain per acre) the yields decreased as the row
spaces were wider, whereas, at higher levels o[ soil productivity (above
60 bushels per acre) the yields were practically constant up to 50-inch
row spaces, and they dropped only about five bushels per acre at 60
inches. There was no measureable difference in response between the
early and the late hybrids. Further confirmation of these results will be
required before definite recommendations can safely he made.
G. H. Stringfield
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Birdsfoot Trefoil
vVork with birdsfoot trefoil has continued during the past year.
Twenty-five additional tests ·were established at outlying experimental
farms and in cooperation with Ohio fanners.
Spring seedings generally have been more successful than summer
seedings and early spring seedings than late spring seedings. ' 'Vhere soil
preparation has been adquate, and other legumes and excessive quantities of grass seed have not been used in the seed mixture, establishment
has generally been good.
l\Iore disease than had previously been observed developed on
some areas during 1949.
After once becoming established hirdsfoot trefoil continues to
demonstrate its staying qualities and its ability to grow in hot dry
weather. In some seedings made 8-10 years ago for the purpose of determining the persistance of alfalfa, Ladino clover and birdsfoot trefoil
the alfalfa and Ladino have almost completely disappeared but the
birdsfoot is more abundant than ever before.
Birdsfoot trefoil offers promise of becoming a valuable midsummer
pasture legume for areas unsuited to alfalfa or where frequent reestablishment is undesirable.
Under conditions most favorable to alfalfa and Ladino clover birdsfoot trefoil has not produced as much, either as pasture or hay.
D. R. Dodd
Six New Corn Hybrids
After extensive testing, six new Ohio corn hybrids have been certified for farm use in 1950.
These four hybrids are comparable in earliness with Ohio K2<1 and
Ohio K35. They do not necessarily yield more than the older hybrids,
but they are better suited for mechanical harvest.
Ohio K 14 (Oh51A x Incl. Wf9) (Ill. A. x W23)
Ohio K25 (Ill. l\lfl4 x Ind. ' 'V£9) (Oh33 x Oh 110B)
Ohio K16 (Oh26 x Ill. Hy) (Ill. A x W23)
Ohio K43 (Oh51 A x Ind. W£9) (I a. 1205 x I a. L289)
Ohio W44 (Oh51A X Ind. vV£9) (Oh40B X Ia. L317) is comparable
in time of maturity with Ohio vV36. It is resistant, but not immune,
to leaf blights and the first generation of the European corn borer.
Ohio C47 (Ind. Wf9 x Ill. Hy) (Oh40B x Ia. L317) is very slightly
later than Ohio C38. It is better suited for mechanical harvest, higher
yielding, no more susceptible to leaf blight, and more resistant to the
European corn borer.
G. H. Stringfield
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New Hybrid Sweet Corns Yield Well
Sweet corn breeding patterned after the corn breeding programs
of the experiment stations has been undertaken by several of the
prominent vegetable seed companies. Excellent hybrids have recently
been introduced and named, and others are available for trial. A test of
25 of these, in comparison with several older hybrids initially introduced
by experiment stations, was conducted by the Hamilton County Experiment Farm on fertile Brookston loam.
Six of the new commercial hybrids yielded over 6 tons per acre of
good ears, in com pari son with 4 tons from the well known Golden
Cross Bantam. On all of these the ears were of medium size, easy to
pick, and the yellow varieties were ready to harvest within two or three
days of Golden Cross Bantam. The white hybrids could be classed with
Country Gentlemen or Evergreen. From this test the following yello·w
varieties may be suggested as worthy of field trial: Golden Hybrid 1734,
Huron, Calumet. Flagship, and Gclden Bounty.
John Bushnell
Monroe and Hawkeye Are New Soybean Varieties
The new early maturing soybean variety developed in Ohio, known
experimentally as H5, has been named lVIonroe. The 80 bushels of seed
of this variety that was available for 1948 planting was increased during
J948 to approximately J,600 bushels of clean seed. These J,600 bushels
of Monroe soybean seed were allotted to over 150 certified seed growers
in J949 for the purpose of producing certified soybean seed of the lvionroe variety for 1950 plantings. The 1949 crop appears excellent and
ample supply of ·Monroe soybean seed should be available for Ohio producers for 1950 planting. lVIonroe soybeans are early and tall. They are
also relatively high yielding and have satisfactory oil content. This
variety should fit nicely in the rotation to preceed wheat.
With the careful control that was exercised over the increase of
Hawkeye soybeans in 1947 and 1948, there was an adequate supply of
certified Hawkeye soybean seed for all soybean producers desiring this
variety. The two years' increase of this variety was sufficient not only
for providing adequate source of seed but also at a favorable price to
the soybean producers. This variety should find a good general use
throughout. the soybean belt of Ohio.
Several new promising strains are being tested in
tests in many locations in the state. Several of these are
ing and will undoubtedly be increased for distribution
future.

replicated yield
rather outstandwithin the near
Lewis C. Saboe
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Fig. 12.-Effects of fertilizer competitiOn between wheat and alfalfa. Left: alfalfa
grown with wheat, fertilizer banded under wheat. Right: alfalfa, same conditions except growu without wheat, fertilizer band under large plants at
right. Alfalfa in both photos had adequate water and light during the test.

Legume Seedlings Starved by Wheat Companion Crop
In investigating reasons for frequent failures of meadow seeclings
made in wheat, it was found that the small grain robs the spring seeded
legumes of their fair share of mineral nutrients from the soil. At the
time of making the spring seeding of clover and alfalfa in wheat, the
roots of the wheat are already well established in the upper soil layers.
vVhere wheat is vigorous enough for prospects of a heavy yield, the soil,
both in and between the drill rows, is thoroughly occupied with wheat
roots by early spring. These wheat roots apparently absorb most of the
available supply of mineral nutrients from the soil so that the legume
seedlings suffer from mineral deficiency. Those legume seeds which fall
in the wheat drill row over the fertilizer bands are often the only plants
to survive the effects of rnineral competition with the wheat.

J.

L. Haynes, L. E. Thatcher, and C. E. Evans

New Wheats for Ohio
Two new wheat varieties for Ohio farmers will be available shortly.
Butler, released in 1947, was planted on more than 5,000 acres for 1949
harvest, and TN 1016-4, as yet unnamed, will have final multiplication
for distribution in 1949-50.
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Butler originated in the cross (Portage-Fulcaster) x Trumbull, made
at Columbus in 1928 by H. L. Borst. It was selected specifically for
southwestern Ohio to overcome the serious faults of Thorne, namely
low weight per bushel and susceptibility to scab. In these characteristics
it is the equal of Trumbull and as good as Thorne in yield and stiffness
of straw. It is a bearded, white-chaffed, soft red winter wheat with good
milling and baking qualities. Growers all over the state like the variety
because of the weight per bushel and good appearance. It is receiving
wide acceptance.
TN 1016-4 is a sister selection to Thorne, and similar in appearance.
It has slightly stiffer straw, higher yield, and much better weight per
bushel. Unfortunately it is as susceptible to scab injury as Thorne.
From all available tests, it appears that where Thorne does well, TN
1016-4 should do better. It is anticipated 18,000 to 20,000 bushels will
be available for growers in 1950.
Both these new varieties have been grown lor a number of years in
drill-sown plots at 17 places in Ohio. Along with Trumbull and Thorne
they have been gro·wn together 104 times during the last nine years.
The average yields lor these tests have been: Trumbull, 36.1 bu.,
Thorne, 40.5 bu., Butler, 41.5 bu., and TN 1016-4, 41.8 bu. The fluctuations in yield rank in different years and at different locations has not
been great. Apparently the new selections ·will outyield the older varieties almost anywhere in the State, but not by a great margin over Thorne.
C. A. Lamb
Band Fertilization for Meadow Crop Seedings
Recent investigations showed that seedlings o[ meadow legumes
respond markedly to applications of phosphate fertilizers banded beneath the seed. Limited field testing of this practice was made with
meadow seedings in oats in the spring of 1949.
These band seedings were made ·w ith a grain drill, modified with
rubber hose from the grass box to deliver the meadow seed in the furrow
behind the disks. The oats and fertilizer were drilled in the same operation in the usual manner. No operation was made following the drill
to cover the seed.
In all cases where phosphate-bearing fertilizers were banded beneath
the legume seed in this manner, the seedlings showed more rapid development of tops and roots than where the band method was not used.
Alfalfa seedings made by this method were able to keep ahead of comrnon annual weeds up to time of oats harvest.
Although the band seeding method needs more complete field
testing before it can he reconimended for general use, it may he tried on
a limited scale by those who have had difficulty in obtaining good
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legume stands in oats. Future testing 'vill include modification of the
band method for phosphate fertilizer placement with legume seedings
in wheat.
J. L. Haynes, L. E. Thatcher, and C. E. Evans
Southwestern Produced Buffalo and Ranger Alfalfa Seed
Retains Original Winter Hardiness
N nv evidence shows that seed of the improved northern adapted
~dfalfa varieties can be produced in the southwest without loss of hereditary capacity for adaptation in the north. However, alfalfa seed grown
under these environmental conditions must meet certain production
req uircments in order to prevent any loss of desirable characteristics.
Large quantities of certified seed of the Ranger and Buffalo varieties arc
being produced in Southwestern United States. Therefore, it is important
to know the performance of these seed lots in areas '"'here winter hardiness is an important factor.
Lots of certified Ranger seed produced in Arizona, California, and
Montana, and certified Buffalo seed grown in California and Kansas have
been studied during the past two and one-half years. To date there has
been no significant difference among these lots of seed within a variety
in ·w inter hardiness, yield, recovery after cutting, and reaction to foliar
diseases and leafhoppers.
" ' inter hardiness has been retained in southern grown certified
Buffalo and Ranger because of strict certification requirements followed
by southern seed producers. All new seed fields must be planted with
foundation or registered seed grovvn in the area of adaptation of the
respective varieties.
Seed crops can only be harvested from these fields during the first
six years, then they must be plowed and the land be free of alfalfa for
at least one year before another seeding can be made for the production
of certified alfalfa. \ 'Vhile the fields arc in production, volunteer alfalfa
and weeds are controlled by cultivation and dormant oil sprays. The
fields are well isolated from other varieties of alfalfa and the identity of
the seed is maintained by certification. Because of these precautions
there is little chance that the hardiness of these varieties will be lost.
At the present time certified Atlantic, Buffalo, and Ranger alfalfa
arc produced in the soutlnvest under these controls. Therefore, these
results should not be extended to other varieties.
John Dean

Atlantic, A Promising New Alfalfa for Ohio
Atlantic alfalfa has outyielded Grimm, Buffalo, Ranger, and Kansas
Common in five out of nine comparisons in Ohio. It has ranked both
second and fourth twice.
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Atlantic is a product of the Nev1· Jersey Agricultural Experiment
Station and the cooperative alfalfa breeding program. It is a variegated
alfalfa and is sufficiently winter hardy for Ohio conditions. Although
Atlantic is not resistant to bacterial wilt, it is more tolerant to the disease
than other variegated or common alfalfas. In tests at Columbus, Atlantic
has maintained a productive stand for three harvest years ,.v hereas the
more -;; usceptible varieties have maintained satisfactory stands for one
and one-half or t\·vo harvest years.
Small amounts of certified Atlantic seed are available at the present
time. Hm.vever, the seed increase program is well underway, and commercial seed should be increasingly available during the next few years.
John Dean and C. J. "\Villard
Cereal Disease Investigation

A study of seed treatment materials on four varieties of wheat at
three locations in the state was completed in 1948. This work '"'as carried
out to determine the relative effectiveness of two mercurial and two organic compounds as seed treatment chemicals for the treatment of wheat
seed known to be carrying the ~cab organism (Gibberella zeae). All
materiais studied improved the stand, the mercurials being more e1fective than the organic compounds. No significant increase in yield
was found however. New Improved Ceresan was the most effective treatment for the improvement of the stand. A survey initiated in 1947 of
the scab infestation on harvested grain o( the principal wheat varietie5
under study in Ohio--Butler, Thorne, Trumbull, and TN-I 016-4 --- was continued in 1948. Collections of these four varieties from 13 locations in the state were examined by the agar plate method. The scab
organism was isolated from approximately 10 percent ol the grain o(
each variety. TN-1016-4 carried slightly heavier infestation than the
other varieties. All samples carried approximately 50 percent less scab
in 19·18 than in 1947.
Fifty-three scab isolates from various locations in the state ha\'e
been under study in the greenhouse. Pathogenicity studies have been
made on wheat and corn seedlings. Eighty-five percent of all isolates
tested on wheat have proven highly pathogenic. Isolates found to be
highly pathogenic on wheat have proven to be 100 percent pathogenic
when tested on corn seedlings.
1\ group of 145 inbred lines of corn in common usc in the North
Central States was inoculated by the toothpick method for evaluation
of Gibberella and Diplodia stalk rot. Inbred lines found most resistant
to Gibberella stalk rot were A385, P-8, Kl48, and CI-5. Inbred lines H-5,
Hy, and B-2 showed marked resistance to Diplodia stalk rot under the
conditions of these tests. Further experimental techniques for the pro-
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duction of Gibberella and Diplodia stalk rot were studied under field
conditions on 31 inbred lines. The toothpick method was found to be
most reliable and effective.
Gibberella and Diplodia stalk rot collections have been made from
as many locations throughout the state as possible. Of stalk rot isolates
70 percent have proven pathogenic on corn seedlings. Eighty-five percent
o[ the isolations fron1 stalk rot have proven to be Gibberella, the remainder arc Diplodia.
R. S. Davidson
Bacterial Viruses

Bacterial viruses or bacteriophages can be originated from plant
and seed extracts for bacteria which do not already contain phages and
also in many instances for those that do. In order to determine if
phages developed for a given bacterium from different plant sources
are the same, examinations of bacteria and phage mixtures "Tre made
\rith an electron microscope.
Phages developed from fresh clover extract ,.r erc found to be
grouped in chain-like formation, measuring approximately 18 lllfL in
diameter, those from alfalfa and timothy extracts occurred singly, were
round and measured 24 mfL and 20 m 1.t respectively. These differences
are not great, but were thought to be sufficient to be significant. This
indicates that different extracts give rise to different phages.

Fig. 13.-Left: Phage developed
developed from alfalfa.
timothy. Magnification:
search Center, Physical

from clover. Magnification: 32,200. Center: Phage
Magnification: 33,200. Right: Phage developed from
40,000. (Photos courtesy of The B. F. Goodrich ReResearch Laboratory, Brecksville, Ohio.)
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The effect of these phages upon bacteria is extremely important 111
silage fermentation.
The electron pictures shown '"'ere taken at The B. F. Goodrich
Company Research Center Laboratories at Brecksville, Ohio. The author
wishes to acknowledge the courtesies of .M r. E. \ 1\T. Rowe and other members at the Center.
R. C. Thomas
The Soft Wheat Quality Laboratory
The Soft \1\Theat Quality Laboratory is a cooperative enterprise of
the Division of Cereal Crops and Diseases of the Bureau of Plant Industry, Soils, and Agricultural Engineering, U. S. Department of Agriculture, and the agronomy department of the Ohio Agricultural Experiment Station. The laboratory serves three purposes:
1. The evaluation of ne,vly developed soft wheat selections for
milling and baking quality. The newly introduced variety Butler was
first tested in 1941. Data in that and subsequent years have shown that
this variety possesses quality characteristics similar to those of Thorne
and Trumbull and should produce Hour suitable for the production ol
crackers (doughing) , cake, and hard sweet goods.
2. The development of new laboratory tests for the measurement of
"quality". This year an improvement in the mixogram test was accomplished by means of a special standardizing spring which provided a,
technique for uniform adjustment of different mixographs in order that
more comparable results might be obtained in collaborative work.
3. Research attempts are being made to determine the characteristics responsible for "quality" in soft wheat flour by using a process oi
fractionation and reconstitution. Flour is separated into three component
parts- gluten, starch, and 'vater solubles. The fractions may then be
recombined in different proportions or fractions of one variety substituted for the similar fraction of another variety to form Hours that can
be used in studying the effects of each of the characteristics on bakery
products. The drying of the three fractions by lyophilization, or freezedrying, has been found to be useful in preparing the materials in a
storable form.
C. E. Bode, H. K. Heizer, \ 1\T. T. Yamazaki, and L. T. Kissell

FRUITS
Replacement for Yellow Transparent
Yellow Transparent has for many years been the best early summer
apple variety for commercial purposes. However, this variety tends to
run small in size, especially as the trees reach 15 to 20 years of age.
:M oreover, the variety is prone to be biennial in bearing habit.
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There are two varieties that may be considered as replacements for
Yellow Transparent. They are Lodi and Close.
Lodi originated at the New York Agricultural Experiment Station.
It resulted from a cross between wiontgomery and Yellow Transparent.
The fruit of Lodi is considerably larger than Yellow Transparent. The
difference in size is important from a commercial standpoint. vVhere
Yellow Transparent fruit may average 2:y2 inches, Lodi will average 2%
inches in diameter on trees of the same age. Total production per tree
is about the same for the two varieties. But the quantity of marketable
fruit is greater with Lodi. The color of the two varieties is sirnilar. Lodi
is similar to Yellow Transparent in appearance except in the matter
of size. The trees are somewhat larger than Yellow Transparent. Like
Yellow Transparent, Lodi is essentially a cooking apple. For culi11ary
uses the quality is nearly as good as Yellow Transparent.
Close is seedling of Yellow Transparent developed by the U. S.
Department of Agriculture. It is like Yellow Transparent in all characteristics except that the color is red. It is no larger than Transparent.
As the trees increase in age the tendency is for the production of a high
percentage of small apples.
From the behavior of these varieties at the Ohio Station, Lodi is
suggested as a replacement for Yellow Transparenl.
C. W. Ellenwood
Fruit Quality of Apples Influenced by Nitrogen Fertilizers
Twenty-six year old Stayman Winesap and Baldwin apple trees
were fertilized with varying amounts of nitrogen fertilizer and the effects
upon tree growth and fruitfulness were measured in terms of leaf contents of nitrogen, leaf color, fruit size, fruit color, and fruit quality. The
differential nitrogen levels were obtained by applying l y2, ~~. 4y2, and
6 pounds of ammonium nitrate to each of six trees of the two varieties
on April 26, 1948. The 3 pound application corresponds to an application of 'l4 pound of nitrate of soda per year of the tree's age and has
been comidered in the past as a normal application of nitrogen fertilizers
for average, mature, bearing apple trees.
On July 22, leaf nitrogen and leaf color increased as the nitrogen
supplied to the trees increased. This response was carried through to
as late as September 15. Differences due to treatment were greatest, however, during the latter part of July.
Samples of fruit taken at harvest (October 5 for Baldwin and O ctober 13 for Stayman Winesap) showed highest color where the smallest
amount of nitrogen was applied and decreased as the nitrogen suppl y
increased. Fruit size increased with increasing nitrogen up to the 4 y2
pound treatment and thereafter remained constant. Fruit quality, as
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measured by the relationship between the sugars and acids in the fruit
at harvest, was highest at the 3 pound nitrogen level for both varieties.
These results clearly show that nitrogen fertilizers not only markedly
affect fruit color and size, but also inHuence the edible quality of the
fruit. On the basis of this single year's work in one orchard location,
the so-called normal application o[ nitrogen fertilizer to apple trees
resulted in the highest quality fruit of the largest size without serious
sacrifice to either fruit color or yield.
J:Hnes 1\f. Beattie
Straw, Sawdust, and Peat Mulches Effective m
Conserving Soil Moisture

The value of organic mulches for conserving moisture has been
demonstrated in numerous experiments and commercial plat1tings.
Tests at the Ohio Station have thrown new light on several aspects of
this problem.
During the growing season of ] D·IS moisture determinations were
made on , ,V ooster silt loam soil mulched with 2 inches of settled straw,
1 inch, 2 inches, and L! inches of sawdust; l inch, and 2 inches of peat;
and in cultivated plots. In all of the mulched plots the moisture content
of the top foot and of the second foot of soil remained at approximately
field capacity during June, July, and August. Soil in the cultivated sections contained 10 to 15 percent less moisture and approached the wilting percentage on two occasions. One interesting and significant observation is that the soil moisture content remained at a high level in
all of the mulched plots regardless of type and depth of material used
as mulch.
It has been suggested that a mulch of peat may absorb so much
moisture that a heavy rain is necessary before any water penetrates to
the soil where it is available for plants. No such condition developed
during the 1~HS growing season in the peat or sawdust plots, even when
the soil was covered with a tl inch layer of material. In other words,
although some water was absorbed by the mulch, a considerable portion
penetrated to the soil where it was available for plant roots.
In these tests, limited amounts of water moved through the f1rst
foot of the cultivated soil and raised the moisture content of the second
foot even though the upper layer was appreciably below the field capacity. This movement down through the top foot vvas presumably
through worm tunnels, cracks and other openings. This observation is
significant because it has been demonstrated by numerous soil scientists
that little or no moisture moves through a uniforrn-textured well-packed
soil until the field capacity is attained. It would seem that many soils
under field conditions may contain openings through which water may
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penetrate to lo·wer depths even though the moisture content of the
top-soil has not reached the field capacity.
Fruit growers ·who practice mulching in berry plantings and orchards
should benef1t by the results of these experiments. It vvould seem unnecessary to apply more than a one-inch layer of fine materials such as
sawdust or peat if moisture conservation is the basic aim of the mulching
procedure. The results also emphasize the great value of mulches
throughout the summer in conserving soil moisture.
\Veslcy P. Judkins

Soil Moisture Important for Peach Trees Growing in Sod
Peach trees in sod on \Vooster silt loam soil have made satisfactory
growth and produced good crops of fruit ·whenever the rainfall during
the five months of the growing season from May through September was
approximately 20 inches or more. Under such conditions the growth
and yield were comparable to trees under a system of cultivation with
cover crops. During 1944 and EH8 when rainfall was only 15 inches
during the summer season, the growth of trees in sod was sharply reduced
as compared to those in the cultivated plots.
The average rainfall at vVooster for the five months from ~fay
through September is 18.6 inches. This would appear to be on the border line between an adequate and an inadequate supply. During the I 8
year period from 1931 through I 948 the rainfall during the growing season was 18 inches or less in 11 different years. During five of these years
the precipitation was I 5 inches or less. It is apparent that growth and
fruitfulness of peaches '"'ould be reduced rather frequently in sod orchards in Ohio. However, it may be advisable for the grower to accept
this reduction in yield and profit rather than allow severe erosion to occur on hilly sites.
On sandy or gravelly soils having a low water holding capacity, or
on shallow soils where root development is confined to the top 1 Y2 or 2
feet because of a hardpan or ledge, it is probably unwise to attempt to
raise peaches in sod alone. If a sod cover is desirable to control erosion
it is advisable to use mulch under the branches of the trees to reduce
the competition with the sod for moisture and nutrients. Orchards
mulched in this way with straw, sawdust or other organic materials will
usually produce satisfactory crops of fruit except in years of extreme
drouth.
vVesley P. Judkins

Bose Pear Suitable for Ohio
Core breakdown has frequently developed in Rose pear when grown
in the East. Before recommending commercial planting here it was
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necessary to determine ·whether the same index used in harvesting time
in the Pacific Northwest could be utilized here. Since initiation of
the work in l 943 tests have been made to determine the number of
pounds pressure which are required to insert the standard sized plunger
into fruits picked at various dates. The fruits have then been examined
for core breakdown and dessert quality. It has been found that fruits
picked at 14 lbs. pressure were generally free from core breakdown and
of good quality. Thus, when Bose is picked according to this method
it ripens in general from 2 to 3 weeks after Bartlett and may be used
to supplement this variety in Ohio.
Freeman S. Howlett
Old Home Pear Stock Reduces Blight Loss
Results of investigation as obtained through 1948 continue to substantiate evidence favoring the use of Old Home pear as a blight-resistant
framework for the various pear varieties grown in Ohio.
Of 45 trees of Bartlett on their own framework 47 percent have been
removed because of blight while all 27 grafted on Old Home remain in
production. The loss in Bose trees on their own trunks is '2.7 percent as
compared with 3.6 percent on
Old Home. While in certain
instances blight has destroyed
the branches as far back as
the Old Home stock, the trees
still rnay be topworked and
loss prevented. Consequently
it is recommended that the
Old Home stock be used for
both home and commercial
plantings and topworked by
budding and grafting to the
desired variety. This procedure, together with establishment of the trees in sod.
intermittent nitrogen fertili zation and limited pruning
are suggested as meam of reestablishing limited commercial pear prod u c t i o n in
Northern Ohio.
Fig·. 14.-0ld Home pear tree budded to
standard variety. Trunk and six
inches of laterals are Old Home.

Freeman S. Howlett
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The Use of Concentrate Spray· l'vlaterials for Fruit

A new method for the application of spray materials is about ready
to be introduced . This method employs concentrate materials instead
of the standard dilutions heretofore used. In other vwrds an apple tree
normally requiring 15 gallons of dilute spray can be properly and thoroughly sprayed with 2 to 3 gallons of concentrate, the same amount of
active chemical being used in both cases.
This ne'"' way is made possible by a ne\v type ol applicator in which
air is largely used as a carrier instead of water. A machine consisting of
a small hydraulic pump and a large volume fan is required. The concentrated spray material is atomized into the air stream and blown
throughout the tree. The air volume required is approximately 15,000
to 20,000 cubic feet per minute and the velocity in the neighborhood of
100 miles per hour at the fan.
The method has been used both experimentally and commercially
lor several seasons and the results have been comparable with those of
the standard rig. The advantage of the concentrate method are savings
in: (I) water, (2) time of application, (3) in labor, and (~1) spray materials. The method permits better timing, an essential feature in effective pest control.
The concentrate spray method has been tested on brambles, peaches,
and sour cherries with the same degree of effectiveness as obtained with
the standard method.
H. C. Young, C. R. Cutright, and H . F. \Vinter
Excessive Manganese Indicated as a Cause of Apple Measles

Analysis of orchard soils show that those taken from around Jlleasled apple trees were high in exchangeable manganese as compared with
soils taken from around healthy trees. Disease producing soils have a
low pH, usually from 4 to 5.5, and arc low in exchangeable calcium and
magnesium.
Analysis of bark and leaf samples shm'" that measled bark and leaves
from measled trees contain from two to three times as much manganese
as healthy apple bark and leaves.
Soybeans used as an "indicator" crop showed manganese toxicity
symptoms when grown on soil taken from around measled trees. \'\Then
hydrated lime was mixed with this soil to bring the reaction above pH
7.0 no toxicity symptoms developed on soybeans.
Healthy one year Red Delicious apple trees potted in untreated
disease- producing soil developed severe symptoms of measles before the
end of one season's growth. Analysis of this soil at the end of the experi-
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ment shovved the pH to be 4.5, exchangeable calcium l9G parts per million, and exchangeable manganese 15 parts per million.
Healthy one year Red Delicious apple trees planted in disease-producing soil mixed "\Vith hydrated lime remained healthy throughout the
year. Analysis of this soil showed the pH to be 7.7 exchangeable calcium
l02G parts per million, exchangeable magnesium 372 parts per million,
and exchangeable manganese only 2 parts per million.
From the results of the above experiments, it is concluded that one
cause of apple measles may be manganese toxicity, probably brought
about by high acidity of the soils or by the reduction, by other means, of
the trivalent manganese to the divalent form which IS readily taken up
by the apple trees.
Liming of disease-produciug soils when the pH is below G.O is suggested as a practical way to correct for manganese toxicity. It is pointed
out, however, that surface liming may not be immediately effective since
apple tree roots may still take up toxic quantities of manganese frotH
the deeper soil horit.ons.
H. F. \tVinter
Air-purification in Apple Storages
The control of scald and pre-mature ripening of apples iu refrigerated apple storages was investigated in three "·iddy separated localities
during th<..: year. The storages located in Belmont, .i\Jahoning, and
\ 1Vayne counties v,rere maintained at 33 to 3G ° F., and the air in each
storage "\·vas continually passed through a commercial activated cocoanutshell carbon equipment to remove volatiles. In each storage, ten 55-gallon steel drums were used in controlling scald, pre-mature ripening and
odors of Grimes Golden apples.
In none of the storages did any scald appear on any of the fruit at
the time of final inspection on l\Iarch 1st which indicates the conunercial
air-purification equipment was effective under these conditions " ·ith
the Grimes apple variety.
After moving the fruit to room temperature no severe scald developed in seven days although there was slight scald on 2 to G percent of
the fruit depending upon the storage . No scald developed under like
conditions where the fruit was packed in shredded oiled paper.
The pressure test used to determine the relative firmness of the
fruit showed that the activated carbon maintained the fruit in a considerably firmer condition than untreated fruit and this lengthened its storage life by approximately two ,.veeks.
The studies made with closed drums revealed that air must not pass
too fast through the carbon and that the air surrounding the fruit must
be moved over the carbon frequently .
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The odor from onions and potatoes placed on top of the apples in
the closed chambers "\vas completely absorbed and no taste was noted in
the fruit in these tests.
Donald Comin

VEGETABLES
Potatoes Thrive Only On Porous, Well Aerated Soil
Potatoes regularly do well in experiments located on muck, on sandy
loam, and on some of the well tiled and rapidly draining Brookston loa111
and 'Vooster silt loam. l\Iuch of the silt loam at the Ohio Station, however, is not sufficiently porous for this sensitive crop.
Turning back to the early records it has been discovered that some
of the land which is now too compact for potatoes gave excellent crops
for several years alter it was cleared from forest in the years shonly after
the Station was established at \Vooster in 1893. Conventional crop rotations and fertilizing, however, failed to maintain suitable soil condition for more than 15 or ~0 years. J\Iost other crops increased in yield,
!Jut the potatoes declined.
\Vhen experiments lrith artihcial aeration of small plots disclosed
that potato roots need more oxygen than other crops, son1e special rotations were tested in which larger green manure crops were plowed
down, with the aim of increasing the organic matter in the soil and
thereby increasing its porosity. After 16 years of plowing down enormous crops of corn and rye and growing potatoes alternate years, or of
applying 2·1 tons of manure per acre to potatoes grown annually, the
procedures arc all judged to be failures; the potatoes yields arc only half
of 1vhat are produced on the naturally looser soils. On the other hand,
nearby land that has been in sod for 16 years, either in orchard or simply
as hay land, has recovered a porosity similar to that found in our forest
soils, and when planted to potatoes has yielded 500 to GOO bushels per
acre.
Practical deductions have been reported many times during the years
that experiments have been in progress. They nm"' may be summarized
as follows:
l\'Iost of the agricultural land of Ohio is not suitable for potatoes.
Plowing dmvn green manure or liberal applications of animal manure
cannot be recommended as a means of suitably loosening a soil. Land
·which has been in sod or in trees for a period of years is likely to have
suitable porosity, but unless the soil is exceptionally well drained, no
system of crop rotation will retain the necessary porosity for many years.
The only soils recommended for regular potato production are well
drained loams, sandy loams and mucks.
John Bushnell
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Bin Storage of Vegetables

A.s a continuation of earlier studies in bin storage of vegetables in
which onions and turnips were successfully stored in piles on false Hoors,
the Ohio Station again stored onions and turnips and in addition carrots and parsnips in 8 x 8 x 8 foot bins holding approximately 400 bushels each. Again onions stored '"ell considering the unusually high temperatures prevailing during most of the 14 7 day storage period. During
the earlier tests under ideal conditions the amount of shrinkage for this
vegetable was 3 percent as contrasted with 9 percent during this unfavorable season. It appears that onions may be stored safely in bins providing a fan is available by means of which storage air may be forced
through the pile at will to maintain a lmv temperature and humidity
surrounding the onions. The air in the storage must also be under the
control of the operator. High capacity humidifers are essential during
the period when outdoor air is allowed to circulate through the storage.
It is also important to see that the onions are not dumped into the bin at
one location since dirt and loose onion scales will collect in this area and
prevent air movement later. This also holds true with other vegetables
loaded into piles.
The success of this method of storage with the other vegetables used
depends considerably on temperature since the losses from respiration
are higher under the same conditions as with onions. The parsnips
stored with no loss from rot and only minor sprouting although the
weight loss or shrinkage was high (25 percent) .
The carrots lost somevvhat less '"'eight through respiration and water
loss (17 percent), but considerably nwre through rots (10 percent). It
is doubtful if carrots can be kept successfully in bins until some method
of controlling pathogens is devised. Handling methods would be of
great importance with this crop since ·only through abrasions or breaks
in the cortex can the organism enter. Repeatedly an unharmed or unaffected carrot was found surrounded by roots so affected by pathogens as
to be worthless.
At relatively high storage temperatures, turnips sprout readily and
respire so rapidly they become pithy and worthless. Pathogens also enter, primarily through the portions of the sprouts that die. Much more
investigation will be needed to discover the optimum conditions under
'"'hich this vegetable may be successfully stored without refrigeration.
Donald Comin
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Head Lettuce Variety Trials
Five comparatively nevv head lettuce varieties were compared with
Imperial 44 in replicated tests on old and new muck at Celeryville in the
spring of 1949.
Progress and Pennlake were the earliest and highest yielding. They
also had the largest sized heads, highest percentage of marketable heads.
and lowest number of diseased plants. Progress, however, had the highest percent premature seeding which indicates that in a wanner season
this variety might not show up so well. The other varieties in the trials
were Imperial 847, Great Lakes, and Cornell 456 .
No definite conclusions can be reached as to the value of these varieties from one season's results. However, Progress and Pennlake are
worth trial plantings on a small scale for growers planting head lettuce.
Francis E. Johnstone, Jr.
Fertility Levels
Tomatoes grown at different fertility levels at vVooster and cabbage
and sweet corn at Marietta were tested for quality and composition at
maturity and six months after processing. The Vitamin C content of
the fresh vegetables averaged 41.37 for cabbage, 15.68 for tomatoes and
8.6--1 for sweet corn (expressed as milligrams per 100 grams of plant tissue) . Cabbage lost one-half of its Vitamin C when made into Kraut and
· after six months storage in cans the loss totaled 79 percent. Tomatoes
lost 25 percent Vitamin C after six months of storage. Tomatoes originally containing the larger amounts of Vitamin C lost the smallest percentage during the following processing. Tomatoes from minus . nitrogen plots contained larger amounts of Vitamin C than did tomatoes produced on any other soil treatment. The Vitamin C content of tomatoes
increased with increased levels of potassium. vVith few exception~ the
Vitamin C contents of all vegetables were closely correlated with their
carbohydrate composition.
In sweet corn samples, an increase in the moisture content, induced
by increased fertility levels, were accompanied by a corresponding decrease in the percentage of total solids.
Donald Wilson and H. D. Brown
The Fresh Market Tomato and Retail Quality
During the past several years the Departments of Rural Economics
and Horticulture have been cooperating in studying some of the economic
and biologic aspects of improving the quality of fresh fruits and vegetables at the retail level. One phase of this study included the fresh
market tomato, particularly those tomatoes shipped from Southern Ohio
during the months of July and early August.
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Preliminary results of this study indicate that while the general quality of these tomatoes is not high, the handling of these tomatoes in marketing tends to decrease the holding period and the consumer acceptance
o[ these fruits.
Random lots of fruits were taken from truck shipments to a local
chain store warehouse and these lots vvere then brought to the Horticulture Laboratory for respiration and other quality studies. The balance
of the truck shipment was then followed through the retail outlets of
this chain store. Certain additional samples were picked up from the retail stores after several days.
The following results generally held true. The tomatoes handled
through the retail stores broke down three to four days before comparable tomatoes held at the Laboratory. The color· of the tomatoes in the
retail stores was much poorer (yellow, orange, to red) as compared with
tomatoes held at the Laboratory which ripened to a rather uniform red.
The tomatoes held at the Laboratory for study were kept at a uniform
temperature of 70 degrees F. while the tomatoes checked through the retail outlets were shown to be exposed to temperatures as high as 95° F.
Further studies will be continued to determine if it is economically
possible to improve some of the conditions which are lowering the quality and consumer acceptance of tomatoes as well as other fresh produce.
E. K. Alban
Fruits and Vegetables for Freezing

The J948 work consisted in testing 34 sweet corn, 8 strawberry and 9
peach varieties. Corneli Gold Rush, Flagship, Cannelcross, Golden
Glory Hybrid 276~, Golden Hybrid 1734, Ohio Gold IA, Ohio Gold 3,
and C 53 x Oh 55 were all rated excellent varieties of sweet corn for
canning. K.V.F. 47-3, Flagship, Carmelcross, Golden Hybrid 1734, Victory Golden, Ohio Gold 3, and Oh 52 x Oh G I 92-81 were rated excellent for freezing.
Stmwberries. Gem strawberries produced an excellent quality; Temple, :M idland, and Blakemore varieties produced a good quality; Pathfinder, Sparkle, and Premier varieties produced average quality and
Robinson produced a poor quality frozen product.
In all cases berries packed in sugar produced higher quality pro ·
ducts than those packed in syrup.
Peaches. Sunhigh peaches produced an excellent quality; Halehaven,
Redhaven, Elberta, and Cumberland (white) peaches produced good
quality, Gage Elberta, and Early Halehaven produced average quality
Golden Jubilee and Delicious varieties produced fair to poor quality
frozen products. With the exception of Elberta and Gage Elberta, all
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peaches packed in sugar produced higher quality products than those
packed in syrup.
It was indicated that measuring the "ground" color of Redhaven,
Halehaven. and Elberta peaches will give an indication ol the proper
rnaturity for freezing.
Fred Krantz, Richard Barton, and H. D. Brown
Quality Evaluation of Canned and Frozen Snap Beans

Forty-eight varieties of snap beans were evaluated for quality. Flavor and objective tests (Physical and chemical assays) were made on the
1resh and frozen and canned samples at three stages of maturity after
nine months storage.
Varieties that were found to be suitable for freezing are: Burpee
Stringless Green Pod, Tendergreen, Pencil Pod vVax, Giant Stringless
Green Pod_, and Landreths Stringless Green Pod.
Varieties that were found to be suitable for canning are : Giant
Stringless Green Pod, Landreths Stringless Green Pod, Asgrow Stringless
Green Pod, Logan, Tendergreen, and Idaho Refugee.
All the varieties were evaluated for fiber content and tough strings.
The following varieties should not be used for canning and freezing due
to tough strings and excess fiber: Tennessee Green Pod, Red Valentine,
Sure Crop vVax, Florida Belle, Stringless Refugee, Bountiful, U. S. Refugee No. 5, Black Valentine, Improved Commodore, Keystonian, and
PlentifuL
Based on chemical analysis, the frozen product does not differ significantly from that of the fresh product at any stage o[ maturity except for the soluble solids content at the immature stage. The blanching and scalding operations prior to freezing leached seven percent of the
solids from the snap beans. The canned product, however, differed significantly at all stages of maturity when compared to either the fresh or
frozen product in soluble solids, total solids, reserve polysaccharide and
ash contents. These were all found to be much lower in the canned product due to a leaching action during the canning of snap beans. Therefore, it is recommended that the liquor surrounding the snap beans in
the can be utilized when using the canned product since 13 to 40 percent
of these constituents were found to be leached from the pods to the surrounding liquor during the canning operation.
vVilhur A. Gould
Tobacco Mosaic Disease of Glasshouse Tomatoes

An experiment involving both staked and unstaked tomatoes w::ts
conducted out-of-doors to determine the loss occasioned by the tobacco
mosaic disease. The loss amounted to 11 percent for the staked and 25A
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percent for the unstaked tomatoes. Inoculations were made on four
dates--1\Jay 10, l\Jay 25, June 18, and July Hi-during the growing
period. A fifth plot vvas uninocu1ated. The reduction in yield was
least on the plots inoculated .July 16 and was greatest on the plots inoculated on !\Jay 10. The loss from the plots inoculated on the intermediate
dates were intermediate.
In the spring of 1949 an experiment to study losses from mosaic
was conducted in a commercial glasshouse. In this experiment it was
impossible to maintain a disease-free plot; therefore, the loss could only
be figured in terms of the difference in yield between plots inoculated
early and late. The dates of inoculation were January 18, February 23,
1\tlarch 29, and April 12. Fruit-set on the first three clusters of the plots
inoculated early ·was greatly reduced. Later inoculations reduced set
less. The yield from the early plots inoculated l\1ay 10 was much less
than from plots inoculated later, but toward the end of the season
was greater. Nevertheless, those plots inoculated January 18 yielded
12.1 percent less fruit than those inoculated April 12. Inasmuch as the
greater part of this loss occurred early in the season at the time the
tomato price was high, the loss to the grower in terms of cash income
was greater than 12 percent.
L. J. Alexander
Control of Seedling Diseases of Sugar Beets

Such diseases as dam ping off, black root, and other root rots often
make beet growing unprofitable. The organisms that cause these diseases are soil-borne, hence are difficult to eliminate. Much study has been
given to this problem and several aids have been developed. These are:
(I) 4 to fi year rotation, (2) plenty of organic matter incorporated in
upper layer of soil, and (3) a liberal application (400 lbs.) of phosphoric acid (20 to 30 percent) applied with the seed. The results from
more recent experiments have indicated that a disinfectant applied with
the fertilizer is also partially effective. The disinfectant used was Arasan
and was mixed with rhe fertilizer in an amount sufficient to give three
pounds to the acre. This mixture was drilled with the seed.
H. C. Young
Anthracnose Fruit Rot of Tomato

Anthracnose fruit rot of tomato was reduced 50 percent or more by
most of the 31 treatments, including several new fungicides, tested in 1948.
Two of the most efficient, containing zinc dimethyl dithiocarbamate,
gave a reduction of approximately 90 percent. The efficiency of Zerlate
was slightly incrt:ased by 2 out of 5 adhesives tried, but to a greater extent
by increasing the spray concentration. ·
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When calcium carbamate and Puratized were applied to soil around
tomato plants just before they fell over, fair protection against anthracnose was afforded for at least 30 days.
A 6-application, 10-day interval spray program with Zerlate "·as most
effective when started 20 to 30 days after bloom of the first cluster.
Trellising to prevent contact of fruits with the soil was found to be
a more effective control measure than spraying.
vVhen fruits of 14 tomato varieties were picked and stored in hampers, the percentage of anthracnose usually doubled or even trebled after
four days. This indicates that it may be necessary to select varieties that
can best survive a delay of 3 to ·1 days between picking and processing.
Trials with a number of new tomato lines have revealed at least
two with marked resistance. One line in 1948 had l..-1 percent an thracnose and another 2.2 percent, whereas Rutgers had 20.6 in the same
experiment.
H. A. Runnels and J. D. \~Vilson
Development of Disease-Resistant Strains of Cucumbers

Cucumber mosaic has been causing increasingly large losses in
cucumbers grown for pickles in the northern part of Ohio during the
past few years. In an effort to avoid some of this loss, work has been
going on in the development of mosaic resistant lines. Two new varieties
are offering considerable promise and at least one of these should be
available to grmvers in the near future. Several mosaic resistant lines
have been selected during the progress of this v,·ork, but at least one of
them (Ohio 31), which is very resistant to mosaic, showed a tendency
to bloat excessively during the dill making process and had to be
abandoned as a commercial variety.
.J. D. \Vilson
Honey Bee Management for Greenhouse Pollination of Cucumbers

Maintaining colonies of bees at a high level of pollinating efficiency
in cucumber ranges has been a problem for many grmrers. Colonies
either must be replaced frequently or package bees from the South added
at intervals to maintain a population for adequate pollination. Tests
in colony management and stimulative feeding of pollen supplement
not only maintained a constant increasing supply of young bees within
the colonies, but v.rere a factor in increasing the volume of high quality
of fruits to the grower.
Colonies were prepared in the late summer by introducing young
vigorous queens. Four or five weeks prior to their placement 'vithin
the ranges, they were fed one to one and one-half pounds of pollen supplement consisting of one part pollen, three parts expeller process soybean flour, and three parts of sugar sirup (three parts sugar one part
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of hot ·water). This was thoroughly mixed and placed directly over the
brood-nest. Feedings followed at weekly intervals until the service of
the bees was no longer required ,.v ithin the greenhouse. Not only was
there maintained a constant supply of young bees within the colonies
during the pollination period, but they came out of the ranges in
better vigor than most outside colonies. The grade of marketable fruits
for the two year test averaged l 5 to 20 percent higher than that of the
preceding years.
Charles A. Reese
New Fungicides for Vegetable Disease Control
During the past year about ~{() different fungicides or fungicidal
formulations "\rere compared for disease control on such crops as potatoes, tomatoes, cucumbers, and muskmelons. Some of the newer organic
fungicides, such as the carbamates, were found to be quite efficient in
the control of early and late blight on potatoes and early blight on
tomatoes. Hov.·ever, some of those which gave control of defoliation
diseases did not check a disease like anthracnose rot of tomato. For this
reason, alternating schedules, as '"'ell as tank mixtures of various fungicides, were compared in an effort to control both defoliation and fruit
rot on tomato. The alternating schedule of a fixed copper and Zerlate
again gave good results in the control of these two types of disease, and
mixtures of Zerlate and zinc ethylene bisdithiocarbamate also did
well. Tank mixtures of fixed coppers and Zerlate also gave fairly good
control, but '"'ere somewhat injurious, since some of the efficiency of both
materials seems to be lost because of chemical incompatibility. The usc
of certain materials, such as l\1ethasan and Zac, in the form of thick slurries seems to give some improvement over the dry formulations. A study
of materials prepared in this manner is being continued in 1949. Also,
mixtures of fungicides for the control of more than one disease are being
compared. Results obtained from some of these have been encouraging.
In addition to the type of experimentation discussed above, studies
arc also being made of the influence of various spray materials on the
keeping quality of tomato fruits that are held for three or four days
after picking. In general, the fixed copper sprays are found to give
comparatively poor post-picking control of anthracnose, but the fruits
arc usually much firmer than those ,.v hich arc untreated or lvhich arc
treated with some of the organic materials. On the other hand, tomato
fruits treated with Zerlate show comparatively little post-picking development of anthracnose. The fruits, however, are not as ftrm and do
not remain usable for quite as long a period as those treated ·with fixed
coppers. .
]. D. '!\Tilson

ORNAMENTAL PLANTS
Roses

The results of three years' study on method of '"'atering roses have
shown that highest production of Hm.vers per plant has been secured
by the Ohio surface irrigation system, the Revere system, or overhead
applications with a hose in the usual way. Slightly less production has
been secured ·w ith roses in gravel culture. The constant water level
method of watering roses has given significantly fewer flowers than any
other system.
Preliminary studies on blindness of roses have shmrn that there is
great variation among plants, apparently depending upon their vigor.
On a bench "~Nith four rows across of rose plants, the outside rows produced more shoots than the n"'o inside rows, but the percentage of
blindn ess was approximately the same in all rows. Because of the
greater number of shoots in the outside rows, there was a greater number
of both flowering and blind shoots as compared ·with the inside rows.
Alex Lauric, Raymond Hasek, and D. C. Kiplinger
Propagation of Ornamental Plants

Studies were conducted to determine the possibility of using opaque
structures equipped with fluorescent lights for propagation of ornamental plants by cuttings. The experiments were conducted in an insulated underground basement with raised benches over which the
lluorescent lights were suspended. Duplicate lots of cuttings 'rere handled
in a lean-to type greenhouse. VVith Better Times and Golden Rapture
roses, using gold, red, daylight and white lights, the most favorable
rooting response was obtained with the daylight lamps. Rooting response
varied in direct proportion to the foot candles of light supplied.
ln experiments including softwood cuttings of 13 d eciduous shrubs,
in not a single case \vas rooting as favorable under fluorescent lights in
an insulated basement as in a lean-to type greenhouse. Rooting response
of easily rooted broadleaf evergreens was favorable under Iluroescent
lights but in no case was the percentage of rooting higher or the quality
of roots b etter than under greenhouse conditions. Similar results were
obtained with cuttings of narrowleaf evergreens. The main obstacles
encountered with such opaque structures equipped with fluorescent
lights appear to be the supplying of sufficient light intensity and an
even intensity of all parts of the rooting bench~
L. C. Chadwick
Rose Varieties

During the year 1948-49 nearly 100 varieties of roses were under
test. "l\fost of these were new varieties submitted for a t"''o year test,
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during which time they lvere scored on the basis of bloom production,
color and form of flowers, habit of growth, vigor, foliage characteristics,
stem quality and disease resistance.
The following Yarieties ,,·ere the ones that scored the highest during
the two-year period:
Hybrid Teas

Golden Harvest
Rubaiyat
Sunset Glory
F orty-niner
Panorama
Florilnwdas and Polyan thas
Goldilocks
Bright Eyes
Glorious
Pink Bountiful

Tally-ho
Pink Satin
Narzisse
Taffeta
\Irs. ~liniver

~Iarionette

C lintbers
Dr. T. H. Nicholas
Dream Girl
City of York
Clirn bing Christopher Stone
Iceland Queen
L. C. Chadwick

Methods of Fertilizing Shade Trees
An experiment was started in 1941 to determine shade tree response
to fertilizer applied hy various commercial methods. A 10-6---1 fertilizer
was applied to srnall Norway maple trees using the Aero-[ertil, Fertigator, Crowbar, Drilled hole, Surface, and Surface-mulch methods.

Data compiled show that the greatest caliper increase resulted front
applications of the complete fertilizer applied with a surface mulch of
manure. Next in order, showing much the same results, '"'ere surface
applications or fertilizer only, crowbar, and the aero-fertil methods.
Caliper increase following applications by the Fertigator (water-fertilizer) and drilled hole methods was considerably less. Average caliper
increase of trees fertilized with surface manure-complete fertilizer mulch
was 2.95 inches during the eight year period, while check trees showed a
smaller caliper increase.
Complete fertilizer and a complete fertilizer-sphagnum peat mixture
were compared following applications by the aero-fertil, crowbar, drilled
hole, and surface methods. \Vith the exception of the crowbar method
the inclusion of peat moss resulted in a smaller caliper increase.
Applications of individual elements, alone and in combination,
resulted in the combination o[ nitrogen-phosphorus giving the best
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results followed by nitrogen alone and nitrogen-potassium. Phosphorus,
potassium, and the phosphorus-potassium combination gave a noticeable
smaller caliper increase.
L. C. Chadwick
Gladiolus Corm Treatments
This test vvas part of a cooperative experiment in eight states to
compare nine promising fungicides for the control of corm disease of
gladiolus under different geographic conditions.

The planting material for each treatment, 250 corms and goo cormels of the Picardy variety, was from stock known to he infected with
Fusarium brown rot and bacterial scab . The outstanding treatments for
Fusarium rot on corms were New Improved Ceresan, Do-w 9R, nowicide
R, and Lysol. The percentage of infected corms " ·as reduced to approxi mately 7 by the first three materials and to 11 by the last one. :\bout 50
percent of untreated corms were infected. These treatments were outstanding in six other states.
Corrosive sublimate was the most effective fungicide against scab in
Ohio and five other states. The blooming date was delayed five days
by corrosive sublimate and Dmvicide H and to a lesser extent by New
Improved Ceresan. No treatment was outstanding for either disease on
cormels.
H. A. Runnels

WEED CONTROL
Use of 2,4-D on Small Grains
Exhaustive replicated tests of 2,4-D in wheat and oats in 19·!8-49,
involving 1410 plots, in which both crops were treated at 10 stages including pre-emergence, indicate:
I. The safest stage to treat either crop is in the spring vvhen well
tillered, hut before any joints have started.

2. The most serious injury _to either crop from 2,-1-D came from
treating at the boot to heading stages.
~L All treatments of winter wheat in the fall caused injury, hut
late November treatment caused severe injury, even witl1 Yl pound 2,-l-D
acid equivalent per acre.

'L Treatment of wheat with 2/ l-D at some stages iiHTe{tsed the
protein content of the wheat, sometimes to half again the normal percentage, but in every instance also decreased the yield as sharply as the
protein was increased. However, any significant increas.e in protein content of wheat or oats was obtained when 2,4-D was applied at stages of
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growth not recommended in weed control practice. In no instance clid
::vJ-D treatments produce a significant increase in total protein per acre.
5. At rates considerably above those recommended for vveed-killing,
there were significant differences in the reaction of varieties o[ both oats
and ·w heat to 2,LJ-D.
(i. Jn no instance were satisl'actory stands of alfalfa and clovers
obtained in plots treated post-emergence in the spring with 2,-J-D.

\Varren C. Shaw and C .

.f.

\ ,Villard

Cultivation of Corn Required in Addition to 2,4-D
Experiments with 2,4-D on corn indicate that there is little prospect
of growing corn without cultivation as a regular, profitable practice,
although 2,LJ-D without cui tivation may be successl'ul under some emergency conditions. As an average of all treatments in a test involving
g(i() plots in 19-18, one cultivation in addition to a practical pre-emergence and post-emergence treatment with 2,-J-D increased the yield [rom
92 to 101 bushels per acre. Three cultivations, instead o[ one, gave no
;idditional increase.
No tests have indicated a decrease in yield from treating corn once
with 2,-J-D at Yl to y2 pound acid equivalent per acre when the corn i"
weedy and under 12" high, but there are many weeds ·which this treatment does not control. vVhere the weed problem in corn is morning
glory, bindweed, wild sweet potato, horseweed, ragweed, and other
susceptible broadleaved weeds, its use is o[ great value. ][ the problem
is weedy grasses, climbing milkweed, or other resistant weeds, 2/ 1-D
post-emergence applications will not solve them.
C.

J.

\ 'Villard and \tVarren C. Shaw

New Quack Grass Killer
Tricholoroacetic acid (TCA for short) kills quack grass and other
weedy perennial grasses mot-e effectively than any other new weed killer
yet available. It was tried in 1947, 1948, and 1949 with great success in
all three years under a wide variety o[ conditions. It cannot he used
to take quack grass out o[ growing crops since it seriously injures or
kills most crops. It is sold as the sodium salt, a powder with considerable
tendency to cake. TCA is e-xpensive (about 55 cents a pound in 19110)
and is not yet readily obtainable, although it is on the market.
It is probably best used by plowing the quack grass, working down
to a good seedbed, and applying TCA solution to the soil surface. As
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little as 20 pounds TCA acid per acre (25 pounds of the material as
sold, containing 79 percent TCA) has killed all quack grass when applied in this vvay. Applying TCA to quack grass
early in April and planting corn about six weeks
later was also successful
in one test on sandy soil.

Fig. I 5.-Quack grass sod, plowed and worked down
on May 9, 1949. Left, untreated; rig·ht, 20
pounds per acre TCA (acid equivalent)
on May 15. Above photograph taken June
28, 1949.

C.

J.

The use of TCA on
Johnson grass has been
successful, but I a r g e r
doses ( 100 lbs. per acre.
or more) are probably
n c e d e d . The usc of
TC.\ on Johnson grass
j
to 6 feet t a I I 1s
definitely not recommended, but more experience is needed for
sa tis fa c tory recommendations on Johnson
grass.
\Villard and \'Varrcn C. Shaw

Weeding Sweet Corn With 2,4-D
The results of studies during the last three years indicate that many
varieties of sweet corn can be successfully weeded through the usc o[
2,4-D supplementing one or two cultivations. The application of 0.25 to
0.50 pounds (acid equivalent) o'f 2,4-D from time of emergence until
corn is approximately 10 inches high appeared to be the most satisfactory
treatment. vVhere 2,4-D was applied to the soil or weeds before
emergence of the corn, results '"'ere erratic. Under dry conditions poor
weed control resulted, and under wet conditions, poor stands of corn
have been the general rule. Application of 2,'1-D to sweet corn growing
vigorously or corn over 12 inches high has usually resulted in delayed
maturity and in some instances reduced yields. vVhere it is necessary
to apply 2,'1-D to taller corn it is essential that drop pipes are used on
the spray boom so as to direct spray at base of plant and avoid spraying
the upper foliage of the corn plant.
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.i \Iany of the commercial varieties used for the fresh market and
for canning in Ohio have been included in these tests. ln general, most
of these commercial varieties 'rill tolerate 2,--!~D (properly used) . However, differences in varietal susceptibility have been noted. Introduction
of ne·w varieties each year complicates this problem and it will be
important for the grower to check on the general susceptibility of each
variety before using 2,4-D. Sv;eet corn inbreds which are used in producing seed of hybrid sweet corn are in most instances highly susceptible
to damage from 2/1-D sprays.
The use of 2,t1-D with sweet corn should he limited to those areas
where susceptible weeds can be controlled through tr~a tment plus cultivation. 'Vherc cultivation alone "·ill control weeds, it is usually not
worth ·while to usc 2,1-D. 'Vhere grasses or non-susceptible broadleaf
weeds are the major problem, 2.-:l-D will not solve the weed problem.
E. K. Alban

INSECT CONTROL
New Chemicals Control Periodical Cicada (17-Year Locust)
The 17-year locust, ·which spends almost 17 years of its life in the
soil and only a few weeks above the ground, was present in most parts
of eastern Ohio in 1948.
This insect is a severe pest of young fruit and forest trees and also
of ornamental plantings. The injury is done by the female which makes
diagonal and opposite cuts in the twigs as a place in which to lay her
eggs. These cuts so we a ken the twigs that many die and others are
permanently dwarfed.
Prior to 1948 the only known control measure was to protect young
trees and shrubs by covering them with cheese cloth. This method was
cffecti ve but also expensive.
Due to the development of many new and effective spray chemicals
in recent years it was thought desirable to test these against the cicada
in hopes that chemical control could be obtained. vVorking in cooperation with the Extension Service and interested growers, it was soon found
that certain ones of the nevv materials would effect control and others
would not. Ineffective materials were DDT, benzene hexachloride,
chlordane, and toxaphene. Effective materials were all phosphorus
compounds, the most efficient being tetraethyl pyrophosphate (TEPP)
used at from l y2 to 3 ounces oi the 100 percent material to 100 gallons
of water. Another material, successfully used under certain specific
conditions, was hexaethyl tetraphosphate.

68th ANNUAL REPORT

79

The usc oi these materials "·as widespread and 111any trees were
saved from serious injury.
C. R. Cutright
New Insecticides for Vegetable Insect Control

· The comparative perforlllance of DDT, methoxychlor, rhothanc,
chlordane, parathion, tetraethyl pyrophosphate, and benzene hexachloride lvhen applied to 15 different vcgeta hie crops " ·as studied in
an experiment at '"'ouster in 19 ·18. Each of these insecticidal ma tcrials
effectively controlled certain species ol insects; against others they were
relatively ineffective. Likewise, some may cause in jury to one or more
kinds of vegetable crops.
DDT gave good control of Ilea beetles, Colorado potato beetles,
blister beetles, plant bugs, asparagus beetles, leafhoppers, cabbage " ·onns,
thrips, cucumber beetles, syuash hugs, and squash vine borers. It did
not cause noticeable injury to any ' 'egetable crop except young tomato
plants and cucurbits. Hm-r ever, the aerosol (purified) grade ol DDT
can be used v.·ith comparative safety on these crops.
\Iethoxychlor is less toxic than DDT to insects and consequently
it must be used in heavier dosages to insure effective control. \Vhen
properly applied it gave good control of leafhoppers, flea beetles, cucumber beetles, cabbage worms, and 1\Iexican bean beetles. :\lethoxychlor did not cause injury to the foliage of any vegetable crop included
in this experiment. Hmvever, repeated applications of either DDT or
methoxychlor encourages the development of large populations of
aphids and two-spotted 1nites on some crops, especially cucurbits, eggplants, peppers, beans, and turnips.
Chlordane gave good control ol grasshoppers and root maggots, but
it was relatively ineffective against leafhoppers, bean beetles, cabbage
" ·onns, and aphids.
Parathion '""<IS outstanding among the insecticides tested. 1t was
highly effective against aphids and t"·o-spotted mites as well as Ilea
beetles, cabbage worms, leafhoppers, 1\lcxican bean beetles, honn,·onus,
and cucumber beetles. It caused noticeable injury only to the foliage
ol cucurbits.
Tetraethyl pyrophosphate gaYe good control ol aphids and twospotted mites. It has little residual toxicity and caused serious injury
to tOJnato plants:
Benzene hexachloride (BHC) is toxic to several kinds o( insects that
attack vegetable crops, especially aphids, but it is a well established
fact that technical BHC, and to a lesser extent gamm<l BHC, may cause
off-flavor in the plant part to be harvested.
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Each of the above mentioned insecticidal materials is toxic to
man and other animals as well as to insects. They should be handled
and applied with appropriate safeguards to avoid injury to the operator
ol the spray or dust machine and to avoid dangerous and objcctionaulc
residues on the marketed crop. In light ol our present knov,:ledgc o[
the toxic effects of these insecticidal chemicals it seems advisaule that
their usc be restricted to application on the plant ( 1) hclore the part
to be harvested has begun to develop or not later than three 'vccks
prior to harvest, "·hichever is the earlier, and (2) where the part to
ue marketed is protected from contamination.
.J. P. Slecsman
The Effect of Benzene Hexachloride on the Flavor of
Potatoes and Tomatoes

Technical benzene hexachloride (BHC) has been highly effective
in the control of a wide range of insect species but its usc has been
restricted or limited because of its cflcct on the llavor ol the treated
product. lt has been thought that the gamma isomer of benzene hexachloride docs not contriuute to llavor contamination although it has
been known that this isomer is the most toxic to insects. Comequcntly,
a number of technical stabilized and refined BHC materials, including
pure gamma isomer as prepared by the Pittsburgh Plate Glass Company,
vvcre investigated to determine the effect of these materials on the Havor
ol tomatoes and potatoes. In order to investigate also a possible inlluence
of soil pH on flavor contamination, the plants '"'ere grown in both
acid and alkaline soils.
The treatments '"'ere made rather severe in that both the soils and
the foliage received the particular material. The soils were treated at
the rate of 2 pounds of the gamma isomer per acre and the growing
plants received a total of 5 spray applications at the rate ol 3 ounces
o[ the gamma isomer per 100 gallons. The harvested crops were canned
at the Fruit Processing Laboratory of the Department of Horticulture.
Samples were later su omitted to a selected panel of l 0 to 12 judges
composed ol various staff members and graduate students of the Departments of Horticulture and Home Economics who critically tasted and
evaluated each sample.
The taste panel ratings indicated that while the salllples treated
with the pure gamma BHC preparations were significantly superior to
the technical BHC materials, the former were still associated with offflavor. The taste panel also judged that soil pH had no influence on
the flavor acquired by the tomatoes or potatoes when grown under the
conditions of these tests.
J. G. Rodriguez, J. P. Sleesman, R. B. Neiswander,
""\t\1. A. Gould, and ~I. Dunnigan

68th ANNUAL REPORT

81

Fig. 16.-Elberta peaches injured by first brood oriental fruit moth.

DDT Schedules for Control of the Oriental Fruit Moth
Infesting Elberta Peaches
In 19<18 a large scale field experiment ·was desig·ned to compare
the efficiency of six different schedules of DDT to control oriental fruit
moth infesting Elberta peaches in Ottawa County.
The schedules ·were based upon the seasonal development of the
fruit moth and upon proximity to fruit maturity. DDT '"'as used at
the rate of two pounds of the 50(,% wettable material to 100 gallons of
water in all treatments. The treat1nents were evaluated lor fruit moth
injury by pre-harvest, harvest, and drop fruit examinations.
The most practical schedule, from the standpoint of control efficiency, was a schedule consisting of two applications made 8 and 3
weeks before harvest. Ho·wever, this schedule was not significantly better
than two applications made 8 and "1 ·weeks before harvest. Three applications of DDT made 12, 8, and 4 weeks or 9, 6, and 3 weeks before harvest
did not give significantly better results than the 8 and 3 weeks schedule
and furthermore, heavy infestations of mites developed as a result of
the early DDT treatments in the former cases.
In northern Ohio where these experiments were conducted the
8-week spray was applied on July G and the 3-wcek spt·ay on August I 0.
These dates, of course, would be considerably earlier in central and
southern Ohio.
Roy W. Rings
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New Insecticides for Control of the Plum Curculio
Scn~ ral new organic insecticides were initially field tcstetl ou peaches
;111d plums for the control of the plum curculio in J9,1H. These experiJllents \\Tl"C conducted on Zarn peaches and Stanley plums in Ottawa
County.
Tluee of the ex peri men tal materials-parathion, refined benLenc
hexachloride, and chlordane--gave better control of plum curculio on
both peaches and plums than did the technical grade bem~ene hexachloride which was reconunendcd for usc on peaches during the year
to replace lead arsenate. Because of cost limitations or hazards to the
spray operator none of the materials Gill be recommended at present
;1s a replacement lor tecllnical benzene hexachloride in the peach
schedule.
On plums, howeYer, chlordane is nmr recommended for certain
varieties in orchards ,,·here lead arsena tc has failed to give satisfactory
control ol plum curculio. Chlordane may be used safely on Stanley,
\\' aneta, and German plums, but the insecticide has a tendency to cause
seYere injury to the foliage of Albion, Burb<lnk, D<lmson, and the Fellenberg varieties. Fixed copper and hydrated lime cannot be used in combination with chlordane on plums since the insecticide decomposes
rapidly in the presence of alkaline materials. Fennate, at the rate of I .y2
pounds in 100 gallons of ,,·ater, is suggested for control of the leaf
spot disease since this fungicide is compatible with chlordane. The
chlordane spray is prepared at the rate of one pound actual toxicant
LO 100 gallons of 'rater.
Taste tests on canned and t:i·ozen peaches and plums showed that
technical benzene hexachloride, " ·hen applied for control of the plum
curculio, has a tendency to produce a sharp, musty, off-Havor in the
fruit. The results indicated that there is a correlation between the
nu1nber of applications and the degree of mustiness detectable in the
processed fruit. Accordingly, in the final application of the peach
schedule, benzene hexachloride has been replaced by chlordane.
Roy \t\T. Rings
The Japanese Beetle
Due to the small size of Japanese beetle grubs that went into
hibernation in the fall of 1947 and due to the unfavorable weather in
the spring o[ 1948, the major emergence of adults in the season of 1948
" ·as delayed as much as two weeks over that of 1947. However, in spite
of this retardation and because the temperatures and rainfall in the
fall of the following year '''ere favorable for rapid grm.v th, approximately
90 percent of the grubs " ·ent into hiberation full grm,·n in 1948. Inas-
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much as the 1949 spring was also favorable for insect development the
adults in 1949 emerged from 5 to 10 days earlier than for any previous
year. Such variations in seasonal occurrence must be observed closely
by people who plan trapping or insecticidal control programs.
Grub population counts made in June of 1949 show that the longer
the spores of the milky disease have been in the soil the greater is the
percent of infection of the grubs. Areas treated in 1941 and 1942 had 42
to 72 percent of the grubs infected, whereas those treated in 19LH had
15 to 43 percent infected, and those treated in 1946 averaged about 18
percent infected. Inasmuch as infection continues throughout the season
the total mortality from milky disease infection would have been considerably higher than these data indicate. In this study the milky disease
spores were distributed by spotting them at 10-foot intervals.
Plots treated in October 1945 with 12.5, 25, and 37.5 pounds of
DDT per acre were all free of grubs in the spring of 1949. ln like manner, plots treated with 5, 12.5, and 25 pounds of technical chlordane per
acre in October of 1947 were all free of grubs in the spring of 1949. The
data, therefore, indicate that at all levels used DDT was effective for
at least three years and chlordane at least two.
J. B. Polivka

The Euonymus Scale
The Euonymus scale, Unaspis euonym£ (Comst.) , is one of the
most troublesome insect pests of the various species of Euonymus. Plants
were observed near Cincinnati on which the leaves and twigs were
almost completely covered with scale insects. Such plants were partially
defoliated and greatly weakened.
The Euonymus scale lives over winter as a mature female. At
Cincinnati these mature females gave birth to young· in considerable
numbers by lVIay 12 in 1949, and the young crawlers continued to appear
for a period of six weeks. Young of the second brood were observed on
July 18 and thereafter scale insects in all stages of growth were present
on the plants.
Twelve spray formulae were tested in control of Euonymus scale
during the first half of 1919. The material that proved most effective
was parathion. A 25 percent parathion wettable powder was used on
June 27 at the rate of l y2 pounds in I 00 gallons of water. Ten day-;
later, counts that included more than 800 individuals on five treated
plots showed 95 percent of the scale insects dead. The results indicate
that, at any time of the season when the insects are feeding, two applications of parathion with an interval of 10 days should yield almost complete control of the Euonymus scale.
R. B. N eiswander
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White Grubs in Lawns, Pastures, and Cereal Crops
The common white grubs, Phyllophaga Spp., were not abundant
or destructive in Ohio pastures in I 948, although they were more
numerous in poor pastures than in those that were renovated and
fertilized. The B brood, which was in its first year feeding stage in 1948,
is usually unimportant in Ohio.

The annual white grub, Cycloce plwla borealis Arrow, on the other
hand, was more abundant than it had been for several years. The
damage caused by this species was largely restricted to turf in cemeteries,
golf courses, and private la·wns ..-\ few instances were observed where
pastures were infested.
1n a series of grub control tests in which insecticides were applied
to the soil in the spring of 19<f-8 it was found that applications of 15
and 25 pounds of technical chlordane per acre completely eliminated
the grub population in the fall of 1948. DDT used at the rate of 25
pounds of the technical material per acre reduced the grub population
0:) percent. All of these treatments ·were more effective than lead arsenate
used at -!:)0 pounds per acre.
C. R. ~eiswand e r, .J. B. Polivka, and C. R. vVeaver
A New Material Effective in Corn Borer Control
In a series of insecticide tests conducted on market garden sweet
corn at the Washington County Truck Farm it was found that parathion
gave results as good as or a little better than DDT or Ryanex. The
parathion was applied as a 2<;!0 dust at the rate of approximately 40
pounds to the acre and as a spray containing 2 pounds of a 25 'J'0 wettable
powder at about 150 gallons per acre. The insecticides were applied
·1 times at 5-day intervals beginning June 10. The dust gave a 99~0
and the spray a 97 % reduction in borer population as compared with
01 Cj~ in the DDT spray containing one pound of technical material to
100 gallons of water. The parathion dust gave 92(_10 and the spray
85 ~~ U. S. No. l ears as compared with 86 7 0 for the DDT spray and
2 I 7cJ in the untreated checks.
Inasmuch as parathion is knm-vn to be highly toxic to warm
blooded animals, both ears and foliage were analyzed for residues at
harvest. From determinations made by P. R. Averell of the American
Cyanamid Company it was found that in corn from both spray and dust
plots the parathion residue on the kernels was .06 parts per million. On
the foliage from the parathion dust treatment the residual parathion was
.l 7 ppm and from the parathion spray treatment it was .I I ppm. These
amounts are considered insignificant but the use of parathion on corn
was not recommended for 1949 because of the hazard involved in
handling the material.
C. R. Neiswander and E. T. Hibbs

Fig. 17.-Left: Masses of spittle on alfalfa stems. Right: note shortened internodes and
stunted condition of three stems at far right compared with one normal stem.

Spittlebug In jury to Clover and Alfalfa
During the past four or five years an increasing number of stands
of red clover have been damaged severely by insect feeding. One o[
the most important of the injurious insects is the meadow spittlebug,
which forms white frothy masses of "spittle" on clover, alfalfa, grasses,
strawberries, and many weeds in the spring. The young or immature
insects, which occur within the masses of " spittle", hatch from eggs laid
the previous fall on stubble and trash on the ground, and damage the
infested plant by sucking the plant juices.
To evaluate the damage done by this insect, a test was designed
to eliminate the spittlebugs completely from some plots of red clover
and alfalfa and allow them to develop on others. Resulting yields from
these plots showed increases of 4 0 to 55 percent in favor of the noninfested crop. Analysis of the carotene and protein content of the hay
revealed higher values for these important nutrient materials in the
treated legumes.
Several practical methods of control were tested against the young
spittlebugs. The best insecticide was benzene hexachloride. Applied
at the rate of 0.2 of a pound of the gamma isomer per acre either as a
dust or spray it gave controls as high as 98 percent. Application in late
April, when the spittlebugs had just completed hatching, gave larger
increases in yields, made coverage with the insecticide easier, and
created less of a problem in regard to residue than did late treatments.
85
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No objectionable odor could be detected in the hay made 17 days after
spraying with 10 times the amount needed for control.
The best controls have resulted from the use of sprayers delivering
150 or more pounds pressure or from the use of power dusters. These
methods of application drive the insecticide down into the crown of the
plant where the young insects start their feeding.
The use of low pressure, "weed type", equipment ""·as investigated
and gave some promise of success. Emulsion concentrates of benzene
hexachloride worked very well l>u t wettable powders were successful
only if the screens were removed from the nozzles and large orifice tips
were used. Low pressure application is desirable since many farms are
now equipped with weed sprayers but no positive recommendation can
be made for their use on legumes until materials that vvill not clog
nozzles are generally available and until some safe and sure method oi
cleaning herbicide residues from spray equipment is developed.
C. R. Weaver

The Relation Between Corn Borer Infestation and
Date of Corn Planting

That the optimum elate of planting for corn borer control is not
the same for all latitudes across the state was evident in the fall borer
population records from 54 fields in Clark, Hancock, and vVayne
Counties. In the two northern counties lowest populations prevailed in
fields planted near lVIay 20 while in Clark County high populations developed in fields planted near this date, the more nearly optimum being
around 1\lfay 10. This difference is further supported by the fact that
spring pupation, emergence of moths and egg laying also occurred approximately 10 days earlier in the southern area.
A date of planting experiment illustrated one further point of
interest: a low first generation borer population does not indicate freedom from second generation borers in that area. Dent corn hybrids
planted 1\lfay 25 in a date of planting experiment at Van \ 1Vert received
few eggs and showed a fall population of one borer per stalk with 20
percent of the stalks broken. The same hybrids planted June 12 showed
a fall population of five second generation borers per stalk with breakage of 38.5 percent of the stalks.
These and similar observations indicate that dent corn plantings
should be timed to avoid extremely early or late elates in order to control
corn borers most effectively.
E. T. Hibbs and C. R. Neiswander
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Control of Dutch Elm Disease
The Dutch elm disease has become epidemic in seYeral parts of
Ohio. After several years of extensive experimentation, it is concluded
that there is no effective method that can be used as an overall control
program. The disease can only be controlled by a thorough application
of DDT, well-timed, and it seems impossible to spray all elm trees.
Elm trees that are grown tor shade or ornamental purposes can L>c
protected from the disease by following the spray schedule listed in
Ohio Station Special Circular No. 80, entitled "The Identification and
Control of Elm Phloem Necrosis and Dutch Elm Disease".
H. C. \' ou ng

H·OME ECONOMICS
The Calcium Metabolism of Young College Women
Data have been collected on th.e utilization of calcium lrom th(~
lactate, gluconate, sulfate, and carbonate salts by nine young college
women. Statistical analysis of the data was made to determine the variations contributed by the individual , by kind of sa lt, and by the time at
v,rhich a salt was given. Serum-calcium leve ls v.rere follow ed during the
course of the study and basal metabolic rates were determined. A report
of this project is being prepared for publication.
:M ary Brown Patton
Home Laundry Research
Washing of Blankets

As a part of the study on the use of new types of '"''ashers, about 400
washings of five types of blankets were done in three types of automatic
washers. Results were compared with duplicate blankets \\"ashed in a
non-automatic washer.
It was found that blankets can be washed as successfully in the
automatic washers having mechanical agitation as in the non-automatic
washer. However, in the tumble type automatic washers the shrinkage
and felting of blankets were excessive.
Drying of Blankets

Experiments were performed on medium 'veight three pound
wool blankets to find out whether th ey could be dried in automatic
tumble type clothes dryers without excessive shrinkage and felting.
While various methods were employed, the blankets dried in the
automatic dryer shrank slightly more than when air dried; the degree
of shrinkage depend~d upon the method. A11 types and weights of
blankets might not respond in the same manner.
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Huffer materials such as pillm"·slips, towels, etc., minimized the
mechanical agitation which seemed to be responsible for most of the
shrinkage and felting. The '"'et blankets were dried for 15 minutes in a
pre-heated dryer (predetermined for 75 CJ~ moisture removal) with 5
pounds of buffer materials. The remainder of moisture \·vas removed in
the air since the greatest amount of shrinkage and felting occurred during the final drying period.
\Vhen the blankets were brushed with a wire bristled brush between
each test the shrinkage "·as less and they \vere softer than those not
brushed. Brushed blankets dried by that above method shrank only
2 . 9 ~- ; 1 more than air dried blankets.
Elaine Knowles Weaver

Nutritional Status of School ChildrenThe School Lunch As An Influencing Factor
Ohio has participated in a regional cooperative project on the
school lunch as an infiuencing factor in the nutritional status of school
children. The Bureau of Human Nutrition and Home Economics and
a Nutrition Unit of the United States Public Health Service have cooperated in this program. The scope of the work in Ohio during the
current year is set forth in Table l.
Summary of Work Done on School Lunch Project

111

Ohio

Schools visited ---------------------------------- -----·--------------------------- -·-------- -·--·
Analysis of data from Pilot Study
Three day diet records ---------------·-·-------------------------------- ---·
Analyzed on basis of "Basic Seven "
Analyzed for individual nutrients
Family Food Consumption ------------------------------------------ -- __ _________ ____ _
Relation of dietary intake to anthropometric measurements
and hemoglobin of children ----------------------·--·-·-- ·-·-------- ----Laboratory analysis of typical school lunches ---------------·----------------Collection of records of food consumption and calculation of nutritive value of
food eaten by individual children selected for study _____
. __ .. _.. ___ .
Collection of 7-day records of the food consumption by families ____ .. _________ __
Study of food acceptance --------------------· ----------------------------------------- _____ __ ___ ________________ ___ ____ _
Physical measurements; weight, height, chest, breadth, hi-iliac diameter, dynamometer, leg girth, subcutaneous tissue, analysis of growth ____ ..... ______ _
Medical examinations --------------------·-----------------------· __________________ _____ _____________________________________ _
Dental exatninations -------------------------------------------------------------------·--·------· ·----·-·- ··- ___________ __
Laboratory tests
Blood ascorbic acid _______ __ --------··-··--------------- ----------------- - . ---- -- ------- ...
Hemoglobin -------------------------------------------------------------------------------- --------··
Carotene __ __--·-··-··----·----- ___________________________ _____________ _________ ____ .. ________ . _
Vitamin A _______________ .....
___________________________ __
Study of management, cost and nutritive quality of school lunches ... ....... ..

II

18

<)

~OR

l I:l

330

208

208
208
208
208
208
208

The data collected in the Pilot Study have been analyzed, and
manuscripts are being prepared which will report some phases of the
work in cooperation with the Iowa and Kansas Stations who have made a
similar study.
·Mary Brown Patton

FORESTRY
State Forests

About 492 acres of open state forest land were reforested with
366,800 trees set on 14 separate units.
During the yea r some additional lands were added to state forests
and forest parks, bringing the total area to 135,735.40 acres.

0. A. Alderman
Experimental Forests

To date, 28 experimental fores ts have bee n developed throughout
Ohio for th e purpose of obtaining facts on the rate o( growth and the
yield of forest products that can be expected from woodlands. Jn these
woodlands, management practices and cutting techniques arc studied
and demonstrated to woodland m,vners, sawmill operators, and foresters.
Detailed management records arc maintained on each " ·oodlot and
economic studies are made.
One o( the important feawres of the ex peri mental forests is the determination of growth by periodical tree measurements. A preliminary
remeasurement on 01:1e o( the first experimental woodlands has yielded
growth data on an 18-an-e tract of timber in extremely hilly Pike County.
Timber growth on this tract tota Is 210 board fee t p er acre per yea r on an
area that has nev er seen active forest management before this date. The
tulip poplar of high vigor are increasing at the rate of 11 board feet per
tree per year, ,,v hile trees of a lmrer vigor grade arc grmring at slightly
less than I 0 board feet per tree per year. The following table indicates
the approximate grmnh per year made by the average tree of the several
species studied.
Bd . Ft. Growth per Tree Each Year
( I)
(2)

Tulip Poplar -------------·-···· ···------------------------------··--·------·--- 1Olj2
Hickory --------------------· ------------·- __________________ ·--------------------- :) V:!

(3)

Red oak --------------- -··----- --------------·---------------------------·-· ···--·-·· :)
Black oak ---- ----------···--------· ···-·--·---·- -·-··--·------·----·-····--··-· Ti
White oak -·-····-·-··--·-·· ........ ----·-··--··-··-. _·----·····--· · ··------ 'II/ :!
Chinquapin oak -- --··- _________ _··-··------· ... ····-·· -···--··--·· _ ·1
Chestnut oak _________-----·-· ···-·· --· -··· ······-·---···--· ·---- -----·--·- 3

(4)

(:1)
(6)

(7)

The present stand of tulip poplar is increasing itself at the rate of eight
percent every year, while the slower grm·ring, but still valuable, '"'hite
oak is making just over 3 percent growth.
·
\V. R. A nderson, 0. D. Diller, and
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Inventory of State Forests

During the past year, 6 of the 21 state forest units '"'·ere inventoried.
The total area of these forests amounts to 60,000 acres which is nearly 50
percent of the present total acreage. Data presented in the completed
reports ,,vill shmv the number of trees and volume in board feet of standing merchantable timber by species and by its condition as to whether
good or poor growing stock. lt ,,v ill also be possible to approximate the
number of acres of land covered by each size class of growing stock, such
as saplings, poles, and sawtimber.
Emmett A. Conway
Factors Which Influence the Returns of Maple Products in Ohio

The fourth and final year of record-keeping proved to be an outstanding "sugar year" in Northeastern Ohio, and studies have been completed on the various natural factors which might influence the yield of
maple products. The investigation of economic factors involved in "sugaring" has taken place concurrently under the rural economics department. Data from the nvo phases of the project are being evaluated and a
joint bulletin is being prepared.
Early interpretation of results has tended to substantiate the belie[
that heredity plays an extremely important part in the syrup yield of a
given tree. This premise is being tested further. Cuttings were taken in
the spring of 1949 from the highest testing trees in Geauga and surroundIng counties. About 700 cuttings v,·ere treated with root hormones and
set in moist sand. Rooting of sugar maple is difficult and if any of the
cuttings live, they will be set in a sugar grove and future tests will be
made to determine whether they '"'ill produce sap of high sugar content.
'"'· R. Anderson, R. H. Baker, 0. D. Diller, and H. R. Moore
Preservative Treatments of Fence Posts

The home treatment of fence posts by cold soaking in copper
napthenate-fuel oil solutions v,·ill produce long-lasting posts from nondurable woods.
At present the best treatment is a mixture of one gallon of 8 percent
(copper metal content) of copper naphthenate to 19 gallons of fuel oil
or kerosene. Posts are soaked for six hours.
Pine takes the treatment readily, absorbing from 12 to 25 cents
worth of material per post. In fact, some posts absorb more material
th(:ln is needed and efforts will be made to reduce absorption, thereby
lowering costs.
Elm, gum, hickory, and red oak take treatment satisfactorily, usually
absorbing about 8 cents worth of material. Some of the other hardwoods,
however, have proved difficult to treat and further tests are necessary to
determine whether the amount of absorption is sufficient to give adequate protection from rot and termites.

Fig. 18.-Treating fence posts with copper naphthenate. Red, white, scotch, and ponderosa pines, and cypress, catalpa, hop-hornbeam, and tulip were taken as
thinnings from the Experiment Station Arboretum and Woods in the Fall
of 1947.

Further vvork is required to determine exactly what factors affect
penetration and absorption of the liquid in the hardwood posts and
what minirnum of penetration will give a post a life of 15- 20 years or
more.
.J. vV. Meteer and Harry ~fuckley

Uses of Hardwood Bark
In the conversion of logs to wood products large tonnages of bark
and slabs accumulate unless they are used for fuel. For mills which are
operated by electricity or gasoline motors other uses must be found for
this material.
During the summer of 1947 the manager of the largest sawmill in
Ohio submitted a sample of shredded bark to the forestry department
and requested some suggestions as to possible uses.
The first reaction to this question was that it might be used as a
mulch for holly, yew, and other ornamentals. Therefore, a cooperative
project between forestry and ornamental horticulture was started ..Mulching experiments were initiated in the horticultural gardens at The Ohio
State University.
During the spring of 1948 an informal project was conducted in cooperation with the poultry department in which shredded hardwood
bark was used as floor litter in comparison to other materials being tested. According to Station poultry specialists "the results and experience
with three successive broods of chicks on the tree bark floor litter indicate that this material is desirable for use as floor litter for chicks. Moreover, somewhat less stirring and less lime was needed to keep the tree
hark litter in good condition than was required for wood shavings. Since
the shredded tree hark has qualified for use as a floor litter for chicks, it
may be expected to prove equally satisfactory for layers."
0. D. Diller and L. C. Chadwick
91

92

OHIO STATION BULLETIN 695

PUBLICATIONS
BULLETINS
677
678
679
680
682
6R3
684
68!)

(i86
687
G89

Medicinal Plant Cullllrc in Ohio
State and Federal l\Iilk. :\fark.eting Orders in Cincinnati and Toledo, 0.
Gravel Culture for Growing Ornamental Greenhouse Crops
Farm Science and Practice-Gith .-\nnual Report
Mental Health of Rural Children in Ohio
Ohio l;ann Leases
Ladino (:JO\·er for Ohio Farms
·romato .- \nthracnosc
Father-Son Farming: Plans and .-\rrangements
Costs of Producing :\Iitk in Ohio-I94:i-4ii
Ohio \\'-R Globe-.-\ :"oiew Wilt-Resistant Glasshouse Tomato Variety

SPECIAL CIRCULARS
78
79
80

.\ Key to the Soils of Ohio
:\Iotnoe-.- \ l're-\\'heat Soybean Variety for Northern Ohio
Identification and Control of Elm Phloem ;\/ecrosis and Dutch Elm Disease

RESEARCH CIRCULAR
l~ xperiments

in Control of Tomato Diseases and Insects

OHIO FARi\I AND HOME RESEARCH
Vol.
Vol.
Vol.
Vol.
Vol.
Vol.
FAR~f

33, :"Jo. 253, July-August, 1948
33, ~o. 2!)4, September-October, 1948
33 No. 2!"i:), November-December, 1948
34, No. 2FI6, January-February, Hl4!l
34, No. 2!>7, March-April, 1949
34, No. 2!>8 , May-June, 1049

NE\VS RELEASES

No. XXXIII - 19 through No. XXXIV

Department

o[

- l~l

Agronomy

114 Sweet Corn Field Trials-1948
ll:i Ohio Small Crain Tcst~-1948
IIG Ohio Corn Performance Tests-19~8
Mimeo Circular ;\lo. ·10
Routine Hand Pollination in Corn
i\Cl~fEOGRAPHS

Department of Animal Science
Solvent Extracted Cotwnseed Nfeal for l'igs in Dry Lot
Unnumbered Mimeographs
Effect of Ditferent Grains on the Cut-Out Value of Hogs. (Sw ine Day,
Fanners' Week, Ohio State University, 1949)
Effect of Protein Level on the Cut-Oll! Value of Hogs. (Ditro)
t/ 7

Dcpartmen t of Botany and Plant Pathology
7

:\ Summary of \ 'egctahlc Disease Control Experiments in Ohio in
1948-1949
0Jcw Vegetable Fungicide~. Their Chemical :-\ature. Specific Usc,
Compatibility, and Safety, 1948
New Fruit Fung·icides, Their Chemical :"Jature, Specific Use,
Compatibility, and Safety. 1949

()Hth ANNUAL REPORT

93

Department of Horticulture
!R-~\

10-~

F:-.:periments with Sweet Corn at Hamilton County 194R
\\'inc Making in the Home 10-t!l

Department of Poultry Science
The Commtmity " Clean Egg" :'\est 19-10
:--:ew Findings in Poultry Research l04!l

~

Department of Public Relations
Ohio -\gricultural Experiment Station Tours for Special Groups 10-19

Department of Rural Economics and Rural Sociology
202
203
204
~Oil

206
207
20R
200

.\ccidents That Were Fatal to Ohio Farm People, 1946-47. 194R
Divorce in Ohio, 1937-n, in Relation to Mental Health . 194R
Transferring the Farm from One Generation w the ~ext. 19-IR
Production .-\djustments in Ohio .-\griculrure in 1949. 104R
.-\gricullural Income Bulletin. 19o!R. 194R
Prepackaged Produce Requires High Quality Standards and Good Retail
Management. 1948
Financial Operations of Farm Elevators, 1947-48. l94R
Trends in the Ohio Dairy Industry During the Period 1924-44. 19-19

JO,U RNAL ARTICLES
Alban, E. K. Chemical Weed Control and Vegetable Crop Production, The Ohio Veg.
and Pot. Growers' Annual Report, Vol. 34: 30-43. 1949.
--·---·-----------------· Chemical Defoliants in the Potato Harvest Problem. The Ohio Veg. and
Pot. Growers' Annual Report, Vol. 34: 93-95. 1949.
------------------------· Chemical Weed Control in Horticultural Crops. Proc. of ='Jorth Central
States Weed Control Con£. Fifth Annual Report. :iR-64. l94R.
------------------------· Ford, H. \V. and Howlett , F. S. A Preliminary Report on the Effect of
Various Cultural Practices with Greenhouse Tomatoes on the Respiration Rate
of the Harvested Fruit. Proc. Amer. Soc. Hort. Sci. Vol. :i2: 38:)-392. 1949.
·----·········- ---------· Ford, H. W. A Multiple Chamber Pressure Unit for Respiration Studies.
Proc ..-\mer. Soc. Hort. Sci. Vol. :>2: IR3-186. 1949.
Alexander, L.

J. .-\

:'-Jew Glasshouse Tomato Variety of Globe Type, Resistant

to

Fusarium Oxysporium F. J.ycojJ(' rsir:i race l. Phytopathology Vol. 39: page I.

1949.
------------------------· Diseases of Glasshouse Grown Tomato Crops in 194R. The Ohio Veg.
and Pot. Grow. Assoc. 34th Ann. Proc. 127-12H. 1949.
----·-··········-·····- . Control of the Mosaic Disea~e of Glasshouse Tomatoes. The Ohio \'eg.
and Pot. Grow. Assoc. 34th Ann. Proc. 12R-13R. 1949.
---------------- ....... , and R. H. Simon. Plant Growing Problems: Damping-off and OverFertilization. Ohio Veg. and Pot. Grow. Assoc. 34th Ann. Proc. 1R2-184. 1949.
Anderson, "\V. R. and J. W. Mcteer. The Durrell-Spaeth Experimental Wood'>. ~ews
Rnlletin, Ohio Forestry Assoc. Vol. 2. :'\o. 9, June 1948 .
........................ and ------- ----------------- · Making Farm Forestry Pay. :'\lews Bulletin, Ohio
Forestry Assoc. Vol. 1, -:'\o. 2, September 194R.
Beattie, James l\f. Surveys of Nitrogen and Boron Status in Ohio Orchards. Proc. Ohio
State Hort. Soc. Vol. 102: 121-124. 1949.
Blake, G. R. and J. B. Page. Direct Measurement of Gaseous Diffusion in Soils. Proc.
Soil Science Soc. A mer. 194R.

9-J

OHIO STATION BULLETIN G95

Burroughs, \Vise and Paul Gerla ugh. The Influence of Soybean Oil Meal Upon
Roughage Digestion in Catt le. Jour. of .-\nimal Science, Vol. 8: 1-8, 1949.
·······----------------- and ___________ ___ . __ __ , B. H. Edgington , and R. M . Bethke. Further Observations on the Effect of Protein Upon Roughage Digestion in Cattle. Jour. of
Animal Science, Vol. 8: 9-18. 1949.
------------------ · -----• _______________________ _, ________________________ , and ------------------------· The Influence of Corn
Starch upon Roughage Digest ion in Cattle. Jour. of Animal Science, Vol. 8,
271-278. 1949.
Bushnell, John. Potato Soils and Some Problems in Handling Them. Ohio Veg. and
Pot. Grow. Assoc. Proc. 3-1-: 70-75. 1949.
----------- -------------· Fertilizers for Vegetable Crops. Ohio Veg·. and Pot. Grow . .-\ssoc. Proc.
34: 103-108. 1949.
Chadwick, L. C. and Kenneth Bradley . . \n Experimental Study of the Effects of Certain Earthworms on Crop Production. Proc. .-\mer. Soc. Hort. Sci. 51: 552-562 .
1948.
Chadwick, L. C. and Rayford Houston ..-\ preliminary report on the pre-storage defoliation of some trees and shrubs. l'roc .. \mer. Soc. Hort. Sci . 51: 659-667. 1948.
Culler, Dorothy, H. D. Brown, and :\Iildred Wilson. The effect of fungi on the flavor
and color of tomato juice. Ohio Jour. of Science. XLIX (3) 97-101. 1949.
Cutright, C. R. Recent insect invasions in Ohio: Comstock's mealybug. Ohio Biol.
Survey Bull. 40: 375-376. 1948.
--------------------- ---· Recent insect invasions in Ohio: The European red mite. Ohio Biol.
Survey Bull. 40: 377-378. 1948.
---------------- ------- · Controlling red-banded le"afroller and European red mite. Ohio State
Hort. Soc. Proc. 102: 52-62. 1949.
------------------- --· ·· Control of mites with concentrate sprays. Ohio State Hort. Soc. Proc.
102: 89-93. 1949.
----------------------· ·· The use of acaricides in concentrate form. Jour. of Econ. Ent. 42 (2) :
362-365. 1949.
___ ,·______ ____________ , and T. H. Parks. Combating the periodical cicada with insecticides.
Jour. of Econ. Ent. 42 (2) : 359-362. 1949.
Diller, Oliver D. The Kettering experimental Forest. News Bull. Ohio Forestry Assoc.
1: 3. 1948.
Ditzler, Lorraine, C. H. Hunt, and R. l\f . Bethke. The effect of heredity on the niacin
and pantothenic acid content of corn. Cereal Chemistry. 25: 273-279. 1948.
Esh, G . C. and T. S. Sutton. Effect of trytophan in the diet on the excretion of niacin
and its metabolic products by dairy calves. Jour. of Dairy Science. 31: 675. 1948.
------------------------ and __ --------------------·· The effects of soya-lecithin on the absorption, uti1iza.
tion, and storage of Vitamin .-\ and carotene in the white rat. Jour. of Nutrition.
36: 391-404. 1948.
------------------- ----- and ------------------------· The nutrition of the new-horn calf II. Effect of dietary
tryptophan on the urinary excretion of niacin and its metabolic products by
young· dairy calves. Jour. of Dairy Science. 31: 909-912. 1948.
------------------------ and ____ ___________________ , and .J. W. Hibbs, and W. E. Krauss. The effect of
soya-phosphatides on the absorption and utilization of Vitamin A in dairy
animals. Jour. of Dairy Science. 31: .ffil-478. 1948.
Fischer, .Jessie E. and T. S. Sutton. Eflects of lactose on gastro-intestinal motility: a
review. Jour. of Dairy Science. 32: 139-162. 1949.
------------------------ and ---------- -------- -----·. Some physiological effects of dietary lactose. Jour. of
Dairy Science. 31: 716-717. 1948.

68th ANNUAL REPORT

95

Gall, L. S., Wise Burroughs, Paul Gerlaugh. and B. H. Edgington. Special methods for
Rumen bacterial studies in th e field . Jour. of Animal Science. 8: 433-440. 1949.
-··-······--··-·-- • ····------······--····· , -----·-··· -·----···· __ , and ----·-----------------· . Rumen bacteria in cattle
and · sheep on practical farm rations . .Jour. of Animal Science. 8: 441-449. 1949.
(~aile , Fred and L. C. Chadwick. The effect of mulches and companion crops on soil
aggregation and porosity and on the growth of some woody ornamental plants
in the garden and nursery. Proc. :'\mer. Hort. Sci. :">2: !">I 7-524. 1948.
Harding, Robert B. The use of blast furnace slag as a soil amendment. Abstracts
of doctors ' dissertations. The Ohio State t 1 niversitY Press. 1949.
Hasek, Raymond F. Observations on gardenia Aower production at high air and soil
temperatures. Proc. Amer. Hort. Soc. :i l: 610-612 . 1948.
Hibbs, .J. \\'. and \Y. D. Pounden. The influence of the ration on some of the blood
Yitamin changes in the young dairy calf. Jour. of Dairy Science. 31: 8 672.
(abstract) 1948.
------------------------ and -----------------------··· The influ ence of the ration and early rumen develop·
ment on the changes of the plasma carotenoids, Vitamin ,\, ascorbic acid of
young dairy calves. Jour. of Dairy Sci. 31:12 IO:i:J-1061. 1948.
Howlett, Freeman S. Some aspects of tree phYsiologY. Proc. :\at'l. Shade Tree Con£.
10-16. 1948.
-------- --------------• and Ira C. Hoffman. The fertilizer program for tomatoes as determined
by leaf analysis. 34th Proc. Ohio Veg. and Pot. Grow . .-\ssoc. 142-168.
---------------------·-- · The present status and future of the Ohio orchard industry. Proc. Ohio
State Hort. Soc. 102nd annual meeting. 142-1!">6. 1949.
·------------------·---·· Trends in horticultural research. Proc. Tenn. Hort. Soc. 43rd. 26-33.
1949.
·-----------------------· Tomato fruit set and de,·elopment with particular reference to prema·
ture softening following synthetic hormone treatment. Proc. :\mer. Hort. Soc
53: 323-336. 1949.
Johnstone, Francis E. Jr. The probl em of tomato fruit cracking. Ohio Veg. and Pot
Grow. Assoc. 34th Ann ua I Proc. 80. 1949.
------ ----------------- · Plans for tomato production research in Ohio. Ohio \'eg. and Pot.
Grow. 34th Annual Proc 109. 1949.
----· ------·------··----· Ohio's vegetable research grmrers. Ohio \'eg. and Pot. Grow. Assoc. 34tl
Annual Proc. 115. 1949.
Judkins, Wesley P. An eYaluation of fertilizer practices on tree and small fruit crops
Proc. 24th annual meeting l\'at 'l. Joint Comm. on Fert. Applic. p. 16-24. 1948
·--------------·--------· Trends in peach soil management practices. Proc. Ohio State Hort. Soc.
102: 25-27. 1948.
------------------------ · The Stoner peach. Fruit \'arieties and Hort. Digest. 4: (2) ~fi. 1948.
------------------------· The relationship of leaf color, nitrogen , and rainfall to the growth of
young peach trees. Proc. Amer. Soc. Hort. Sci. 53: 29-36. 1948.
Kaeser, H. E. and T. S. Sutton. Beneficial effects and economic importance of using
all colostrum produced in calf raising. Jour. of Dairy Science. 31: 523-532. 1949.
Kilby, Irwin, and H. D. Brown . Pretreatment of frozen apples for baking. Proc. Amer.
Soc. Hort. Sci. 53: 188-192.
Kiplinger, D. C. and John Alger. Interrupted shading of chrysanthemums. Proc. Amer.
Soc. Hort. Sci. 52: 4 78-480. 1948.
Knoop, C. E. Relation of management to the let-down of milk. Jour. of Dairy Scienc.
31: 694. 1948.
Laurie, Alex and John Duffy. Anatomical studies of the abscission of gardenia buds.
Proc. :\mer. Soc. Hort. Sci. 51: 575-580. 1948.

96

OHIO ST,\TION BULLETIN 695

Mangus, .\. R . Personality adjustment of rural and urban children. Amer. Soc. ReYiew.
13: 5. 1948.
------------------------· Personality adjustment of school children. Booklet. 0 .. \.E.S. , O.S. U.,
and Ohio Dept. of Public Welfare. Columbus. 1948.
------ ---------------·--· ;'\larriage and diYorce in Ohio. Rural Sociology. 14: 2. 1949.
----·--··-·-------------• and John R. Seeley. Mental health problems among school children in
an Ohio county. linderstanding the Child. 18: 3. 1949.
:\leyer, T .. \. EYaluation of the effeni,eness of Yarious particle siLes of calcitic and dolomitic liming material. .\bstracts of Doctors' Dissertations. The Ohio State UniYersity Press. 1949.
;'\lonroe, C. F. Feeding dairy heifers. l'roc. 18th .\nn. Conf. for Veterinarians. 1-!J. 1949 .
.:\' eiswander, C. R. Recent insect im a-;ions in Ohio: The European Corn Borer. Ohio
Bioi. Suney Bull. 40: 361-36i. 1948.
------------------- -----· :\ quick way of e\·aluating diflerences in the susceptibility or resistance
of corn strains to insect injury. !'roc. Third .\nn. \leeting .:\'orth Central States
Branch .- \mer . . \ssoc. Fcon. Em. 30-31. 1948.
Neiswander, R. B. Plum cun;ulio on peaches and plums in Ohio. Jour. Econ. Ent.
41: '150-4!>3. 1948.
------------------------ · Recent insect im·asions in Ohio: The tomato pinworm. Ohio Bioi. Sur\ey Bull. ·W: 381-382. 1948.
The grape mealybug on Taxus in Ohio . .Jour. of Econ. Ent. -12: ·H-·4-1.
1949.
-----------------------·· Panel-Plant growing problems. Proc. Ohio \ 'eg. and Pot. Grow. :\ssoc.
34: 178-181. 1949.
__ ________ ______________ , and J. C. Rodrigttel. lm estigat ions of insects and mites on hothouse
vegetables in 1948. Proc. Ohio \'eg. and Pot. Grow. :\ssoc. 34: I 18-126. 1949.
Page, .J. B. Advantages of the pressure pycnometer for measuring the pore space in
soils. Proc. Soil Sci. Soc. of :\mer. I 2: 81-84. I 948.
Pensack , J. i\1. , R. i\1. Bethke, and D. C. Kennard. Some properties of an unidentified
growth factor present in fish products. Jour. of Xutrition. 37: 353-360. 1949.
----------------------- , ---·----··-----------·-- • and --- --------- ----·------- · The effect of fish meal and extracts
of fish on the hatchability of hens' eggs and growth of progeny. Poultry Science.
~8: 398-40:). 1949.
Poli\"l.~a . .J. B. Recent insect imasions it) Ohio: The .Japanese beetle. Ohio Bioi. Sur\'ey
Bull. 40: 383-385. 1948.
------------------------- The use of Hourescent pigments in a study of the flight of the Japanese
beetle. Jour . .Econ. Ent. 1949.
l'ounden , '"' · D. and J. ,V. Hibbs. The influence o[ the ration on the digesti\·c tract
microorganisms of the young dairy calf. Jour. of Dairy Science. 31: 8. 672-67~L
1948.
----------------------·- and ·---------- ---- --------·· The influence of the ration and rumen inoculation on
the establishment of certain microorganisms in the rumens of young dairy
calYes. Jour. of Dairy Science. 31:12. 1041-1050. 1948.
----------------------·- and ------------------- --···· The infiuence of the ratio of grain to hay in the ration
of dairy calves on certain rumen microorganisms. Jour. Dairy Science. 31: 12.
1051-1054. 1948.
----------------------- and ------------- ---------·· Rumen inoculation in young cahes. Jour. of A.V.M.A.
114: 862. 33-35. 1949.
Calfhood raising problems. Proc. Ohio Vet. Med. Assoc. 1949.
Shrunken dollars from swollen quarters. Hoard's Dairyman. 93: 19. 718.
1948.

68th ANNUAL REPORT

97

Rings, Roy \\'. i\ew insecticides and acaricides for peaches and plums. Ohio State
Hort. Soc. Proc. I 02: 70-80. 1949.
------------------------· Taste of fruit affected by benzene hexachloride. P esticide ~ews 2 (2) :
26. 1949.
------------------------· Red-banded leaf roller injury to peaches and plums. Jour. Econ. Ent.
42. (4): 701-702. 1949.
__________ ______________, and R. H. ~eiswander. :\e\\· insecticides for the control of plum curculio
and oriental fruit moth. Hoosier Hort . 31 (2) : 19-2:-i. J 949 .
________________________, and R. H. i\eiswander. ~ew insecticides for the control of plum curculio
and oriental fruit moth. Trans. 88th .\nn. ;\leeting Indiana State Hort. Soc. 1949.
Rodriguez, .J. G. The effect of a three months exposure of mites to radiophosphorus.
Ohio State Engr. Exp. Sta. :\ews. 20 (:i): :i4-!">0. 1948.
________________________ , and R. H. :\'eiswander. The effect of soil soluble salts and cultural practices on mite populations on hothouse tomatoes. Jour. Econ. Ent. 42: 56-:) 9. 1949.
Rogers, 'c. F. Silo and silage. ;.Jat' l. .\ssoc. of Silo Manufacturers Proc. 36: 113-136. 1948.
------------------------· Seal your silo airtight. Successful Farming. Vol. 4: 6, 60-62. 1949.
Sayre, J. D. l\fineral accumulation in corn. Plant Physiology. \'ol. 23: ?), 267-281.
1948.
Sleesman, J. P. The use of newer organic insecticides for the control of insects on vegetable crops. Proc. Ohio \'eg. and Pot. Grow .. \ssoc. 34: 62-68. 1949.
______________________ __, and .J. n. \Vilson. The etrect of new insecticides and fungicides on the
growth and yield of curcubits. J'roc. Ohio. \'eg. and Pot. Grow. Assoc. 34: 7:>-79.
1949.
Trogdon, \\'. 0. The ef{ect of acid and base forming nitrogenous fertilizers on certain
soil factors affecting soil prod ucti ,.it y. . \ bstracts of Doctors' Dissertations. The
Ohio State University Press, 1948.
\Varner, R. G. and T . S. Sutton. Performance of cah·es on a photolyzed milk diet. Jour.
of Dairy Science. 31: 67:>-676. 1948. (abstract).
______________ __________ and ----------------------- · The nutrition of the newborn calf III. The response
to a photolyzed milk diet. Jour. of Dairy Science. 31: 976-98:). 1948.
\\'ashburn, R. G. and C. F. l\fonroe. EH.ect of intermittent and limited winter grazing
of rye pasture on the carotene anll vitamin .-\. content of cow's milk. Jour. of
Dairy Science. 31: 697. 1948 . (abstract).
\Villard, C. .J. Combined straw again injurious to clm·er seedings. Paper Trade Jour.
126: 221-224. 1948.
------------------------· The use of herbicides on seed crops. 30th .\nnual Report Int. Crop.
lmprov. Assoc., 25-30, 1948.
------------------------· Progress in the study of seed production in red clover and alfalfa in
the corn belt. 30th .- \nnual Report Int. Crop Improv. Assoc. , 40-42, 1948.
________________________ , \Varren C. Shaw, ~- W . Kramer, and Richard J. .- \ldrich. Research report
on eradication of weeds with chemicals and the effect of 2,4-D on oats, barley,
and corn. Supplement to Proc. of the .:\'orth Central \-\Teed Control Con£., 1948.
Wilson , J. D. and J. P. Sleesman. :\few fungicides and insecticides on potatoes. 34th
.-\nn. Proc. Ohio Veg. and J'ot. Grow. Assoc. 96- 103. 1949.
Winter, H. F. Peach brown rot control. 102nd .- \nn. l'roc. Ohio State Hort. Soc. 85-89.
1949.
Young, H. C ..\ progress report on the control of fruit diseases. I02nd .-\nn. Proc. Ohio
State Hort. Soc. 81-84. 1949.
------------------------ · Symposium on the new methods for spraying fruit trees with special
emphasis on concentrates. (Disease control phase) l02nd Ann. Proc. Ohio State
Hort. Soc. 94-99. 1949.

STATION ADMINISTRATION AND STAFF
(as of June 30, 1949)
BOARD OF CONTROL
JAMES F. LINCOLN, President
Cleveland
WARNER M. POMERENE,
Vice-President ___________________________Coshocton
JOHN W. BRICKER__________________ Columbus
CARLTON S. DARGUSCH_ _______Columbus
CHARLES F. KETTERING ____________ Dayton
A. W. MARION ____________________________ Columbus
DON C. POWER __________________________ Columbus
LOCKWOOD THOMPSON ______Cleveland
CARL E. STEEB, Secretary

ANIMAL SCIENCE
R. M . BETHKE, Ph .D ...................................... Chairman
D. S. BELL, M .S....... ......... .
Associate
R. C. BURRELL, Ph .D. 2.. .......................... ........... Associate
E. W . BURROUGHS, Ph.D .3 . ..................... Associate
F. E. DEATHERAGE, Ph .D. 2 .... ................... Associate
PAUL GER~AUGH, M .S .......... ..... ... ... ........... Associate
J. W . HIBBS , Ph .D.......
.. ..... Associate
C. H . HUNT, Ph .D ... .......................................... Associate
L. A . KAUFFMAN , M .S. 2 ... .. .... ............. - ..... Assistant
L. E. KUNKLE, M .S. 2
................................ Assistant
D . C. RIFE, Ph.D. 2 ................................................. Assistant
W. L. ROBISON, M .S . .......................................... Associate
T. S. SUTTON, Ph .D. 2 ............ .. ................... Associate
LORRAINE RODRIGUEZ , M .S ....................... Assistant

ADMINISTRATION
L. L. RUMMELL, M .S ................................................ Director
\\'. E. KRAUSS, Ph .D . ....................... Associate Director
R . M . BETHKE, PhD .........................Assistant Director
]. D. BRAGG, B.S.... ......... Administrative Secretary
G. A . HUMMON, B.S ............................Assistant to the
Director, in Charge of Public Relations
H . A. HESSON ............................................. Business M anage r
R. E. YODER, Ph .D .... Supervisor of Field Research
A . E. NEWHOUSE , B.C.E ...................... Chief Engineer

AGRICULTURAL ENGINEERING
Columbus
G. W. McCUEN, B.S ..... ......
H . M. GITLIN, B.A.E ............... .
\V. H. JOHNSON , B.A. E ... .

... Chairman
......... Associate
.................. Assistant

AGRONOMY
C.
L.
M.
E.
C.
H.

\\' . YOLK, Ph.D ....
.. .. Chairman
E. THATCHER , PH.G . .......... A ssociate Chairm~n
A. Bi\CHTELL, B.S. .....
. .... Associate
E. BARNES, Ph.D ....... ..................................... Associate
E. BODE, M.S. 1 ................................................... Assistant
L. BORST , Ph.D .1 .
.. ............. Associate
.1. G . DEAN , JR ., M . s.~ .................................. Assistant
D . R. DODD, Ph .D . 2....
.. .......... Associate
C. E. EVANS, Ph.D .............................................. Associate
.J. L. HAYNES, Ph.D ... ...................................... .Associate
. ........ Assistant
H. K. HEIZER, B.S .1 ...... ............. _..
N. HOLOWAYCHUK, M .S.2 .................... ....... Assistant
1
L. T . KISSELL, B.A . ..
. ..... Assistant
C. A . LAMB, Ph.D. 2....
. ...... Associate
W . P. MARTIN, Ph.D. 2 ....
.. .............. Associate
]. H . MORSE, Ph .D .2. . .. ... .. .................... ......... .Associate
.1 . B. PAGE, Ph.D. 2 ....... . ......................................... A ssociate
.f. B. PARK, D.SCP ......................................... Associate
.1. H. PETRO, B.S. n ............................................. Assistant
D . 0. ROBINSON, M .S ................ . ........... Assistant
(P.O .. Tiffin)
C. F. ROGERS, Ph .D........
Associate
L. C . SABOE , Ph.D . ,.~ ........ ............................ Assistant
.f . D . SAYRE, Ph .D. 1 ................................................ Associate
C. J. SCHOLLENBERGER, A.B. 1 .. .. ..... .. Associate
. .......... .. .........Assistant
R. H. SIMON. A.M ..
G. H . STRINGFIELD , M.S .'-................ Associate
C . .J. WILLARD , Ph .D. 2 .....
.. .............. Associate
.1. H . WILSON, B.S." .......................................... Assistant
\V. T . Y.A.MAZAKI , M.SI ................. ... Assistant
R. A. YOUN G , B.S. 2.................. .................. Assistant

DAIRY INDUSTRY
FORDYCE ELY, Ph.D . 2 ...... .............................. Chairman
C. F. MONROE , M.S ................... Associate Chairman
L. H. BURGWALD, M.S. 2 . . ............................ Associate
L. C. FERGUSON , D .V . M . Ph.D .2.......... Associate
HOMER GALL, B.S. 2 ................ ....................... Assistant
L. 0. GILMORE, Ph.D . 2 ...................... ....... Associate
I. A. GOULD, Ph .D. 2 .......................................... Associ ate
T. W . HIBBS, Ph .D ............................................ Associate
C. E. KNOOP, M .S .................. .............................. Assistant
T. M. LUDWICK, Ph.D . 2 ................................. Associate
\\' . D. POUNDEN , D.V .M., M .S .............Assistant
A. D. PRATT, Ph .D ............................................. Associate
W. L. SLATTER, Ph.D . 2
.......... Associate
T. S. SUTTON, Ph .D . 2.................................... Associate
R . G. \V ASHBURN, B.A ........................ Assistant

RURAL
ECONOMICS and RURAL SOCIOLOGY
Columbus

J. I. FALCONER, Ph.D.

.. ....................... Chairman
R. A. BAILEY, M.S .. ................ ..... ........................ Assistant
R . H. BAKER, M.S ...... ............................................. Assistant
ELMER BAUMER, M .S. .
............... ......... Assistant
M. B. EVANS, M .S. . .. ............................. ..... Assistant
G. F. HENNING , Ph.D ......
.. .................. Associate
J. R . KENDALL, B.S.
.. ..... .................. Assistant
.... Associa te
A. R. MANGUS, Ph .D ...
C. G. McBRIDE , Ph.D .................................. Associate
H . R. MOORE, M .S ............................................... Associate
R. \V. SHERMAN, Ph.D ................................. Associate

ENTOMOLOGY
D
C.
C.
E.
R.

J.

C.
R.
].
C.

J.

F. MILLER, Ph .D . 2.. .. .... ...................... Chairman
R. NEISWANDER, Ph.D .. A ssociate Chairman
R. CUTRIGHT, Ph.D ....
. .................... Associate
T . HIBBS , M.S .................................. . ............ Assistant
B. NEISWANDER, Ph.D....
.. ....... Associate
B. POLIVKA, Ph .D. .. ................ . ... Assistant
A. REESE, B.S. 2.... ...... .. .. ................... Assistant
\V. RINGS, Ph .D .1 ... . . ........................ ...... Assistant
P . SLEESMAN , Ph.D ................................ Associate
R . WEAVER, M.S . .. ......... ....................... ... Assistant
G. RODRIGUEZ , M .S .................................... Assistant

HOME ECONOMICS
BOT ANY AND PLANT PATHOLOGY
2

B. S. MEYER , Ph .D . ................... ..... .............. Chairman
H. C. YOUNG, Ph.D ..................... Associate Chairman
L. ] . ALEXANDER, Ph.D .
.. ....... Associate
R. S. DAVIDSON, Ph.D .........................................Assistant
E. F. PADDOCK, Ph.D . 2...
.. .......... Assistant
H . A. RUNNELS , M .S ....... . .......................... Assistant
. ................... Associate
R. C . THOMAS, M .A .
.T. D. WILSON , Ph)) .......................................... Associate
H. F. WINTER, B.S ..................................................... Assistant

Columbus
GLADYS BRAN EGAN , Ph .D ...................... Chairman
LOIS GILMORE, Ph.D.......
.. ............ Associate
HELENE HEYE. Ph .D ........................................... Associate
MRS. MAXINE W. LOREY , B.S . ................... Assistant
MRS . MARY B. PATTON , M .S . .................... Assistant
INEZ PRUDENT, Ph.D....
.. ....... Associate
MRS . ELAINE K. WEAVER , Ph .D ........ Associat(:
MARION WHARTON, Ph.D ......................... Associate

FORESTRY

HORTICULTURE

0. A. ALDERMAN, M . F .....

. ................ Chairman
(State Forester)
W. R. ANDERSON, M.P. ....
....................... Assistant
............................. Assistant
A. A . AUSTIN'-..
CARL BAILEY .............................. Su pt. State Forest Nur.
(P.O . , Gree n Sprin gs , 0.)
]. S. BALL , B.S.F .4 .......................... .. .......... ........... Assistant
JOHN A. BASTIAN , B.S.F. 4 ..
.. ........... ... Assistant
CARRO LL E. BAZLER, B.S. 4 ...
. ................ Assistan t
B. H BENTLEY, B.S.F. 4 ....................................... Assistant
JESSE M. BYRD, B.S.F....
. ........................ Assistant
(P.O., Athens)
EMMETT A . CONWAY , M .F. 4 ................... Assistant
A RTHUR E. DAY..
. ....... Assistan t
IRVIN G I. DICKMAN ..............................................Assistant
(P.O., Athens )
0. D. DILLER, Ph .D ....
. ...................... Associate
TURE L. JOHNSON , B.S.F ....
.....Assistant
(P.O., Burton )
B. E. LEETE , M .F. ·' ..................................................... Associ ate
RI CHARD J. LINDL , B.S.F.... .
.. ............. Assistant
(P .O., Bowling Green)
G. C. MARTIN .
. . ........................................ Assistant
(P.O., Mo.rietta)
J O SEPH MASTERS , L.L .B .................................. Assistant
JAMES E. McLAUGHLIN, C.E. 4 .. .. ............... Assistant
JAMES METEER , M.F ............................................ Assistant
ELIOT W . MILES , B.S.F. 4 .......... ............................ Assistant
WALTER N. MOULTON , B.S.F. 4 ............. Assistant
J . FRANK NEEDHAM, B.S.F.4 ............ ....... Assistan t
GEOR GE T . O 'MALLEY, JR . , B.S. 4 .......... Assistant
ROBERT R . PATON....
................................Associate
HOWARD R . PECK ........................................................Assistant
ROBERT R. REDETT, B.S.F.. .. .................. Assistant
(P.O., Lisbon)
DONALD RICHTER .............................................. Assistant
ELBERT A. SCHORY , B.S.F....
.. ........... Assistant
(P.O . , New Philadelphia)
W. 0. SCHRAMM , B.S.F .. ............................ .Assistant
EDMUND SECREST, D . Sc . .....Consulting Forester
HOWARD J . WARD, M.S ...................................Assistant
(P.O ., Athens)
JAMES D. WELLS
............................................. Assistan t
(P.O., Loga n)

PUBLIC RELATIONS
G. A . HUMMON, B.S.. .. .............. Assistant to the
Director , In Charge of Public Rel ations
FRANC IS BYRNES , B.S. 2........... Editorial Assistant
HELEN HAHN, B. E ............ ............................ Librarian
JO HN TOLK ............................................................ Photographer
GORD O N B. WEST , B.S ...... . ................ .Editor

F. S. H O WLETT, Ph .D .....
..................... Chairm an
.................... Associate
E. K. ALBAN, Ph.D. 2
R. R . BARTON, M.S....
.. ... Assistant
J . M . BEATTIE, Ph.D ................................................ Assistant
2
H. D. BROWN, Ph.D . ...................... .... ........ .. ....... Associate
JOHN BUSHNELL , Ph .D ....
.. .... Associate
L. C. CHADWICK, Ph .D. 2 .... .............................. Associate
DONALD COMIN , M .S.......
.. .. Assistant
C. W. ELLENWOOD......
.. ......................... Associate
W. A. GOULD , M.S .2 ....
.... Assistant
...Assistant
F. 0. HARTMAN, M.S. 2...
RAYMOND HASEK, Ph .D. 2...
.. ................ Assistant
I. C. HOFFMAN. Ph.D ....
..Associate
F. E. JOHNSTONE, Jr., Ph.D. 2 ...................... Associate
W. P. JUDKINS, Ph .D....
.. ............... Associate
D. C. KIPLINGER, M.S .2.....
.. ... Assistant
ALEX LAURIE, M.S. 2 ....
...Associate

POULTRY SCIENCE
E. L. DAKAN, B.S. 2......
.. .... Chairman
D . C. KENNARD, B.S .................. Associate Chairman
.. ................ Associate
R. M. BETHKE, Ph .D ..
V. D . C HAMBERLIN, B.S..
. .... .....Assistant
.. ........ Associate
R. E. CRAY, M.S. 2....
R. G. JAAP , Ph.D. 2..
.. .................................. Associate
. ............... Associate
A. R . WINTER, Ph .D . 2 ..

VETERINARY SCIENCE
Rey noldsburg
B. H . EDGINGTON, D.V .M....
...Chairman
C. R . COLE, D.V.M., Ph .D .2 ...
.. .. Assistant
NORMA A. FRANK, M .S......
.. .................. A ssistant
H . E. GEYER, D .V.M., M.S. 2..... ..................... Assistant
J . H. HELWIG , D .V .M., M .S.2...................... Assistant
W. L. INGALLS, D .V. M., M .S.2 ................. Assistant
N . B. KING, D.V .M........
.. ...... Assistant
.. .. Assistant
F. R . KOUTZ, D .V.M ., M .S. 2 ...
2
W . R. KRILL, D .V.M . ....
.. ...... A ssociate
2
......... Assistant
G . S. MECHLING , D .V .M .
W. D . POUNDEN, D.V .M ., M.S .............. Assistant
R. E. REBR ASSIER , D .V .M ., M .S. 2 ......... Associate
W . G . VENZKE, D .V .M ., Ph.D. 2 ................ Assistant

SUBSTATIONS
T. F. WONDERLIN G, B.S., Superi nte ndent
M:mager

Farm

Location

Northeastern Exp. Farm ....................................................... Strongsville
ORRIN NI CHOLS ..
.......-Northwes tern Exp. Farm....
..... H olga te
DALE K. ROUSH ...
........-... Southeastern Exp. Farm....
.. .. Carpenter
HARVEY L. WA C HTER
...... Sou th western Exp. Farm ..................................................... Germ antown
H. R . McMAHON ............... .
.................... Be lmo nt County Exp. Far m...
.. ................... St. Clairsville
WILLIAM L. JONES , B.S ...... .. .. ................................Clerm ont Coun ty Exp. Farm .......................................... Batavia
CECIL W. FRYMAN .......... .
.... Hamilton County Exp . Farm ......................................... Mt. H ea lthy
H . W . ROGERS, B.S .......... . . ......... .............................. M adiwn County Exp. Farm ...................................... ...... London
L. W. SHERMAN, M .S.
........ M ahon ing County Exp. Farm ...
.. ................. Canfield
.. ..... Mi am i County Exp . Farm........ ........................................Troy
P . A. JONES .........
Mu ck Crops Exp . Farm.........
.. ........................ McGuffy
.................... Muck Crops. Exp. Farm...
. .. Will ard
ED WARD POSTEMA ..
PAUL W . JOHANNS ...
................... Paul ding County Exp . Farm ...
.. ......................... Paulding
Soil Conservation Exp. Farm .................................... Zanesville
W . C. LIVEZEY ......... .
..................Trumbull Councy Exp. Farm....
.. ....................... Cort b nd
HARO LD M. RACER ..... ..
.. .................................... .... Washi ngton County Exp. Farm ..................................... Fleming
.. .......................... Washington Cm:nty Tru ck Farm ................................ M ari etta
HAR O LD M. RACER ..
Agr. Engineering Exp. Farm.
. W orthin gton
In Coope ration with the U . S. D epartment of
Agriculture.
S•a ti oned at Columbus .
3 Stati oned at Reynoldsburg.
·'Stati oned at Chillicothe .
"Also Station Clim atologist.

1

2

