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FACTS ABOUT THE NORTHWESTERN BRANCH

Outlying research branches are an important part of the total research facil-
ities of the Ohio Agricultural Research and Development Center. Nine branches
are located at strategic points representing the various soil types, climatic con-
ditions, and farm enterprises of Ohio. The Northwestern Branch is an important
link in this research chain.

The farm is located 1-1/2 miles north and 1 mile east of Hoytville in Wood
County* It contains 247 acres and was purchased by the state of Ohio for $107,000
in August 1951.

Since first starting operations there in March 1952, the Ohio Agricultural
Research and Development Center has made numerous improvements to develop the farm
for use in conducting agricultural research. The farm has been completely tile
and surface drained, including two drainage sump installations. The most recent
development involved the drilling of an irrigation well and purchase of equipment
to facilitate irrigation research and eliminate the rainfall variable on critical
agronomic experiments.

The farm consists almost entirely of two similar soil types, Hoytville silty
clay loam and Hoytville clay. These soils represent a large portion of the north-
western corner of the state. The total experimental program of the farm was de-
veloped in cooperation with farmers, extension agents, and the research staff of
the Ohio Agricultural Research and Development Center at Wooster. It is designed
especially for the northwestern counties in the old lakebed area.

The current research program at the farm includes 54 experiments under 30
different projects and involves the work of 32 research staff members in seven
subject matter departments* A 60-acre block of land north of the machinery shed
has been completely surface drained but is alternately tiled and not tiled in 250
ft. ranges. Each range has been land-leveled to prevent ponding of surface water.
Several experiments are in progress in this area. They are designed to study the
effects of drainage on soil structure, crop productivity, cropping rotations, and
other crop and soil management practices.

Other research in progress on the farm includes studies on tillage methods,
fertility practices and trace elements, weed control, disease and insect control,
crop variety evaluation, and cropping sequences. Two specialty crops, sugar beets
and canning tomatoes, also receive attention in the program. Special emphasis has
recently been placed on mechanical harvesting of tomatoes and a mechanical harvester
was purchased in 1963 to facilitate this work.

Beef cattle feeding research has involved feeding out 84 head of western cat-
tle each year. It included a housing study earlier and more recently work on corn
silage treatment and feeding. The Department of Veterinary Science has been doing
studies on shipping fever with these cattle.

In conjunction with the 247 acres owned by the Research Center, 60 acres of
additional cropland to the east have been leased for this continually expanding
research program. An additional small acreage near Bowling Green is being leased
for research in wind erosion and crop management on sandy soils.
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The Branch is managed by James Trotter, a 1964 graduate of The Ohio State
University College of Agriculture and Home Economics with a major in agronomy.
The assistant farm manager is Paul Houdashelt, a 1970 graduate of The Ohio State
University College of Agriculture and Home Economics with a major in horticulture.
They are aided by five other full-time employees and three or four part-time em-
ployees who are hired in the summer to help with seasonal uork peaks.

The Branch welcomes visitors on special field days, tours, or individual
visits* Special tours can be arranged by contacting Mr. Trotter, R. D. 1, Custar,
Ohio.



DAILY AND WEEKLY WEATHER OBSERVATIONS

Marvin E. Miller
Weather Bureau, National Oceanic and Atmospheric Administration,

and Henry J, Mederski
Department of Agronomy

The weather instruments and weather observations at the Northwestern Branch
are similar to those at other branches of the Ohio Agricultural Research and Devel-
opment Center. Daily observations include air and soil temperatures, precipitation,
evaporation, wind, and general weather conditions. Soil moisture determinations
are made weekly. These data are summarized and made available to all researchers
with experiments at the Branch.

Crop yields and insect and disease infestations are frequently related to cli-
matic conditions. By comparing field observations with weather data, researchers
are better able to evaluate experimental results.

Six lilac plants which are a part of a nationwide phenology network are located
near the weather shelter. Similar plantings have been made at eight other locations
in Ohio. The lilac plant is an integrator of many climatic factors and can be used
as a kind of biological clock. The time of leaf emergence and flowering, for exam-
ple, indicates the arrival of spring. A timetable of phenological events may be
drawn from lilac observations and used as an indicator of the total effects of
weather on plant development.

Weather data gathered at this Branch helps climatologists characterize the cli-
mate of Ohio. A knowledge of the climate of an area is essential to the development
of new crop varieties, new production practices, and new methods of pest control,

Climatic Characteristics of Northwestern Branch and Vicinity

Mean annual temperature: 50° F.

Normal mean growing season temperature: 68° F.

Number of days with 90° F. + temperature: 18 days

Date after which less than 50% chance of freezing temperature (32° P.): May 7

Date after which more than 50% chance of freezing temperature: Oct. 2

Length of growing season: 148 days

Normal rainfall for growing season: 15.8 inches

Mean annual precipitation: 32 inches

Mean number of days during July and August with 0.10 inch or more rainfall: 13 days

Average annual inches of snowfall: 29 inches

S-365
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GROWING DEGREE DAYS—A BETTER
WAY TO CLASSIFY CORN HYBRID MATURITY

H. J. Mederski
Department of Agronomy

and Marvin Miller
Weather Bureau, National Oceanic and Atmospheric Administration

Corn hybrids are classified with respect to maturity by the average
number of days which elapse between the time the corn is planted and the time
when it reaches an acceptable moisture content for harvest.

The problem with the ndays to maturity11 classification is that the actual
number of days required for a given variety to mature may vary by as much as
10 to 12 days. Most of the year-to-year variation in time required for matu-
rity appears to be associated with year-to-year variation in the average tem-
perature for the growing season. Corn appears to require more time to reach
maturity when average growing season temperatures are relatively low and less
time when temperatures are relatively high.

In 1969, three varieties of corn were planted on four dates at approxi-
mately 10-day intervals. Plantings were made at the Northwestern Branch
and five other branches of OARDC.

Results of the experiments indicate that maturity classification of corn
hybrids based on the total growing degree days (GDD) is more precise and
reliable than a calendar day classification.

MX * Mn
A daily GDD total - 2 - 50° F., where Mn is the minimum daily

temperature with a limit of not less than 50° F. and MX is the maximum daily
temperature with a limit of 80° F. In practice, the GDD total for a variety
is arrived at by securing the sum of the daily growing degree days between
planting and some measure of maturity, either 30% or 35% grain moisture.

The table below shows the GDD and calendar days required for maturity of
three selected corn hybrids used in the study. A statistical analysis of
the experimental data indicated a 3 to 4% variation in the GDD method and a
12 to 15% variation in the calendar day system.

It is believed that the GDD system will enable more precise classification
of varieties and better matching of varieties to climatic regions,

Calendar Days and GDD to 55%Grain Moisture

Variety GDD Calendar Days

Ohio 401 2335 123

> DeKalb XL45 2471 131

Pioneer 2702 151
SS-176
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CORN PERFORMANCE TRIAL

E. J, Dollinger and W. R. Findley
Department of Agronomy

This yield trial is composed of experimental corn hybrids, mostly single
crosses and modified single crosses, designed to test the performance of new
inbred lines. New inbred lines are being developed for use in hybrids grown
under conditions of high fertility and high plant populations.

Each hybrid involving a new inbred line is tested in 1/500-acre plots
in four replications. The plots are over-planted and thinned to 24,000
plants per acre. The most promising hybrids from previous tests are also
tested at 27,000 and 30,000 plants per acre.

Fertilizer is applied at rates designed for 200 bu. per acre corn. Research
information varies as to the amount of nutrients required to produce 100 bu. of
corn. In general, the guideline followed is that for each 100 bu. of corn, 150 Ib,
of N, 60 Ib. of P20s, and 140 Ib. of ̂ 0 are needed from all sources, including
fertilizer and residual.

H-20

KERNEL RED STREAK OF CORN

W. R. Findley and E. J. Dollinger
Department of Agronomy

Kernel red streak (KRS) experiments during the past 2 years have involved
resistance inheritance studies, in addition to a continued search for corn lines
with low-intensity symptoms.

Early work showed that in general the amount of KRS is associated with cob
color. Incidence of KRS was found to be very low in white-cobbed strains,
with some white-endosperm types appearing immune. Intensity of KRS was noted
to increase with redness of cob and was severe in deep-red-cobbed strains.
Corn lines found to be exceptions to these general observations are of special
interest.

Inheritance data suggest that KRS expression is largely controlled by a
single gene pair, with low intensity partially dominant. Other gene(s)
modify the intensity of KRS expression and these appear to act as recessives.
Most if not all of the genes involved in KRS expression also affect cob color.

H-20
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HIGH LEVELS OF NITROGEN, PHOSPHORUS, AND POTASSIUM ON CORN

John F. Trierweiler
Department of Agronomy

Many progressive growers are applying more phosphorus, potassium, or both
than soil test results presently indicate is needed. Nutrient balance in the
soil must be considered since an imbalance of one or more nutrients often affects
the uptake of other nutrients. High levels of phosphorus, for example, can
seriously^suppress the uptake of several micronutrients. Likewise, high levels
of potassium^can suppress the uptake of magnesium and several other essential
elements. High levels of nitrogen apparently suppress the uptake of sulfur and
may cause other nutrient imbalances. For typical productive Ohio soils, e.g.,
the Hoytville clay loam, at what levels of nitrogen, phosphorus, and potassium can
a nutrient imbalance be produced?

This experiment is designed to answer this question and several others. The
experimental design is a three way (N, P, and K) factorial with five levels of
each nutrient (see table). Level 1 should supply sufficient nutrients for maxi-
mum plant growth. Levels 2 through 5 have an increasing excess of each nutrient,
This experimental design gives all possible combinations -- 125 different treat-
ments -- of the five levels of each of these three nutrients. All other control-
lable factors, e.g., cultural practices and other nutritional and amendment needs,
will be selected to optimize yield.

Since major emphasis will be placed on plant nutrient content, many plant
samples will be taken throughout the growing season. The effects of these very
high levels of nitrogen, phosphorus, and potassium on plant nutrient balance and
plant growth will be determined from plant analyses and crop yields. The plant
analyses and yields will also show if presently used critical limits for other
essential elements are valid for predicting nutrient deficiencies in heavily fer-
tilized crops.

In the past, many individual yield plateaus for nitrogen, phosphorus, and
potassium experiments were determined by applying a sufficiency level blanket
treatment of the non-variables. In this manner, nitrogen, for example, would
be applied at various rates while phosphorus and potassium were added at a fixed
"sufficient" rate. The experimental design used in this experiment determines
response surfaces of nitrogen, phosphorus, and potassium so simultaneous varia-
tions can be determined. The proper combinations of nitrogen, phosphorus, and
potassium fertilizers can then be selected to attain optimum yields. Although a
yield response above level 1 is not expected, it may be achieved under ideal
conditions. At the high fertility levels, a yield decrease due to nutrient im-
balance is anticipated,

Fertilizer Variables for the High N, P, and K Experiment

Level

1
2
3
4
5

Lb. N
per Acre

200
331
548
906
1500

Lb. P205
per Acre

75
131
229
401
700

Lb. K20
per Acre

100
182
332
604

1100



This study may give some insight into the factors which limit plant growth
since most environmental conditions should be optimized, if possible, during
the course of this experiment. Soil test values for phosphorus and potassium
will be checked and correlated with plant analyses to see if they predict build-
up and plant availability of these nutrients. Other interesting relationships
between fertilizer, soils, and plants may be determined. This experiment will
remain very flexible to accommodate changes suggested by data evaluation.

Initially this experiment is being conducted by using corn as a test crop
at three different locations on three agronomically important Ohio soils. Future
plans may add new locations and call for a study of other important agronomic
crops.

H-210

EFFECTS OF SOURCE, RATE, AND TIME OF APPLICATION
OF NITROGEN ON YIELD OF CORN

Marion E. Kroetz and John F. Trierweiler
Department of Agronomy

In Northwestern Ohio, the most common nutrient deficiency of corn is nitrogen,
1968 and 1969 surveys and plant analysis summaries indicate that up to 50% of the
corn was deficient in nitrogen* Northwestern Ohio's heavy-textured soils often
remain wet prior to and following planting so timely application of fertilizers,
both pre-plant and post-emergence, is difficult to achieve. Corn yields may be
decreased considerably by nitrogen deficiency when sufficient nitrogen cannot be
applied because of intrafficable wet soils. Although winter applications of nitro-
gen may be subject to significant losses, some researchers and growers have, in
this way, successfully applied sufficient nitrogen to make good crops without fur-
ther applications on heavy-textured soils. However, research in Canada on similar
soils showed a 20-bushel reduction in corn yields from fall application of nitrogen.
Since it is impossible to put all nitrogen on at planting time, this research was
established to determine if nitrogen can be winter-applied to attain optimum crop
yields.

This research, initiated in 1970, includes four nitrogen rates, three materials,
and five times of application in all possible combinations. Rates of 0, 80, 160,
and 240 Ib. of nitrogen were used. The three materials used were urea, ammonium
nitrate, and ammonium sulfate. Applications were made Nov. 15, Feb. 1, May 1
(planting), sidedress when corn was 6 inches high, and sidedress when corn was 3
feet high.

H-209

-10-





LONG TERM SOIL AND CROP MANAGEMENT STUDY

D. M. Van Doren, Jr. and G. B. Triplett, Jr.
Department of Agronomy

Results from tillage experiments at the Northwestern Branch indicate that
several alternative practices to the normal plowing plus overall working of the
soil can be successful for corn production. This experiment, initiated in 1963,
compares two of these alternatives with normal practices for corn, soybeans, oats,
and alfalfa production. At some future date, these practices will be compared
relative to long-term effects on soil tilth, disease organisms, and insect pests.

The tillage treatments are:

1. Fall plow and spring tillage over whole plot.

2. Fall plow and spring tillage only in the row for corn
and soybeans or very light spring tillage for oats.

3. No tillage at any time.

Each tillage treatment is performed for continuous corn, a 2-year corn-soybeans
rotation, and a 3-year corn-oats-alfalfa rotation.

Corn yields for all three tillage treatments have averaged the same (108 bu./A.)
for the 7 years of the experiment with the 3-year rotation. Poor growth of the
sod crop prior to no-tillage corn and lack of residues may be the key to keeping
no-tillage yields equal to those obtained by fall plowing. On the other hand,
after the first 2 years of continuous corn, the no-tillage treatment averaged 15
bu./A. less than fall-plowed treatments. The reason for this difference in yield,
which does not occur on better drained soils, is unknown. Corn following soybeans
has averaged 109 bu./A. for all three tillage treatments for 7 years. Why no-til-
lage-produced corn behaves differently following beans than following corn, rela-
tive to fall-plowed treatments, is another question deserving further research.

Equal soybean yields (34 bu./A. average) have been produced by all three til-
lage systems. No-tillage oats (78 bu./A.) have averaged 9 bu./A. less than the
two plowed treatments.

For the most part, hay yields have been poor with all three tillage systems
and have consisted of less than 50% alfalfa.

Difficulties in raising soybeans, oats, and hay without tillage can be traced
to inadequate herbicides for weed control and planting equipment. Herbicides used
on the non-tilled plots are also used on plowed plots and have occasionally damaged
plants on all treatments. Future development of better herbicides should solve
many of the production problems with these crops. Improvement in planting equip-
ment is also required.

H-38
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CORN PLANTING DATE X TILLAGE

G, B. Triplett, Jr. and D. M. Van Doren, Jr.
Department of Agronomy

The optimum planting date for most crops covers a relatively short period of
time and yields suffer if the crop is seeded late. The best time for corn plant-
ing in this area, for example, is between May 5 and 15 and yields decrease approxi-
mately 2 bushels per day for each day planting is delayed past May 25. With large
acreages and uncertain weather, timely planting may be difficult.

This study was designed to find the limits that soil moisture may have on
planting and corn stands and yields. Corn is planted in fall-plowed and untilled
soil each Monday, Wednesday and Friday during a 6-week period if the planter can
be pulled through the field. Surface water does not stand on this area.

During the past 2 years, only two planting dates were skipped because the
field was too wet. Corn stands and yields have been satisfactory even for corn
planted in wet soil. This study will be continued to obtain a reasonable sampling
of years,

H-38

DEGREE OF SOIL MANIPULATION FOR CORN

D. M. Van Doren, Jr. and G. B. Triplett, Jr.
Department of Agronomy

The object of this experiment is to determine, in general, the optimum combi-
nation of tillage, timing of tillage, and previous crop for corn production.
Actual testing of all possible combinations of tillage tools and previous crops
would be impossible. However, this experiment has as wide a range in variables as
would be encountered under ordinary circumstances. Treatments include all combi-
nations of plowing (fall or spring) vs. none, disking vs. none, previous crop corn
vs. sod, and previous crop residues removed vs. left on the soil surface. Both
previous crops had been produced with fall plowing to eliminate tillage history as
a variable. All unwanted vegetation is killed with chemicals. All plots are weed-
free even in the complete absence of tillage. Each treatment is tilled and planted
when soil moisture content is proper. This means that planting dates may differ by
up to 6 weeks, depending upon the weather.

Results from the first 2 years contain a few surprises. Following sod, yields
from all spring-plowed, all fall-plowed, and non-tilled treatments with residues
removed had equal yields (128 bu./A.). Previous research at this location generally
indicated the superiority of fall plowing to any other practice used. 1968 and 1969
may have been exceptional years or, by planting when soil moisture conditions were
proper, no single treatment was prejudiced as is possible when trying to plant an
entire experiment in 1 day. Failure to remove residues from non-tilled sod reduced
yields to 114 bu./A., partly due to reduced stand and partly due to something else.
Disked, non-plowed sod averaged 118 bu./A., with or without residues.
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After corn, all fall-plowed treatments averaged 118 bu./A. The spring-plowed,
disked treatments averaged 94 bu./A. and spring-plowed, non-disked treatments aver-
aged 77 bu./A. These differences are partly due to reduced stand associated with
spring plowing, particularly without disking, and partly due to the 1-month delay
in planting spring-plowed treatments while waiting for the soil to dry to plow
depth. Non-plowed treatments after corn averaged 5 bu./A. less than the fall-plowed
treatments. This yield loss is small and indicates that disking alone or no-tillage
are useful substitutes for fall plowing.

H-35

SOIL DEGRADATION AND REJUVENATION

G. B. Triplett, Jr. and D. M. Van Doren, Jr.
Department of Agronomy

In this experiment, nitrogen is withheld from continuous corn for various
periods of time and different methods of restoring yields to a satisfactory level
are being studied. Treatments include addition of nitrogen, nitrogen plus krilium
(a soil conditioner), and meadow to tiled and near-tiled plot areas. All plots
have good surface drainage.

After 3 years of continuous corn without nitrogen, nitrogen alone was enough
to raise yields from 56 bushels to 94 bushels in 1 year, just 1 bu./A. less than
continuous corn with nitrogen every year. After 6 years of continuous corn without
nitrogen, nitrogen alone was enough to raise yields from 28 bushels to 102 bushels
in 1 year, just 8 bushels less than continuous corn with nitrogen every year. To
date, the soil conditioner has had a loosening effect on the soil, but has had
little effect on corn yields.

Corn yields without nitrogen have averaged 20 bu./A, less on surface-drained
areas than on areas having both tile and surface drainage. With adequate nitrogen,
yields on both drainage areas have been essentially the same. Adequate nitrogen
application has been compensating for the lack of tile drainage where surface water
is removed.

This experiment is scheduled to run at least until 1979 to more completely
establish long-term trends.

H-141-1



CROP AND SOIL MANAGEMENT

G. B. Triplett, Jr. and D. M. Van Doren, Jr.
Department of Agronomy

Crop and soil management practices are studied on this site. Treatments
include fall or spring plowing, complete or minimum tillage, and continuous
corn or a corn-grass rotation. Surface drainage is good on the entire area
and four of the eight blocks contain tile drainage.

Time of plowing has been the most outstanding factor in this experiment.
Fall plowing facilitates early planting in adequate seedbeds which is important
for satisfactory stands and high yields. Forcing spring plowing early when the
soil is plastic results in reduced stands and lower yields than corn planted
at the same time in fall-plowed soil but is better than waiting very late for
the soil to dry. Minimum tillage, while reducing the amount of labor necessary
to establish the crop, has not improved yields and may be a poor practice if
regrowth of fall-plowed sod occurs or soil is wet and very rough from plowing
in the spring.

Surface drainage has been as good as tile plus surface drainage in most
seasons. The major drawback to surface drainage has been delayed operations in
the spring due to high soil moisture levels. Corn in rotation with grass has
yielded 5 to 10 bushels more than continuous corn. Trends noted above became
apparent soon after the experiment was established and do not seem to be
changing very much with time.

H-141-1

CROP AND SOIL RESPONSE TO INTENSIVE CROPPING SYSTEMS

G. B. Triplett, Jr. and D. M. Van Doren, Jr.
Department of Agronomy

Much of the research on cropping systems in the lake plains area was con-
ducted before large quantities of inexpensive nitrogen became available. In
earlier work, soil productivity for grain crops was tied to nitrogen fixed by
legumes. With the need for legumes as a source of nitrogen removed, intensive
row cropping becomes possible. The practical limits, if any, to intensive
cropping systems need to be defined.

Crops include corn, soybeans, and sugar beets grown continuously and in
various combinations. In addition, one treatment for both sugar beets and
corn includes 2 years of meadow. Adequate fertility is maintained. During a
5-year period, all crops were better following some other crop, with a 2-year
break in the cycle generally better than a 1-year break. Corn yields ranged
from 104 bu. in a corn-sugar beets-soybean rotation to 94 bu. for continuous
com. Soybean yields ranged from 38.4 bu. for the corn-corn-soybean rotation
to 36.0 bu. for continuous soybeans. Sugar beet yields were highest in the
corn-sugar beet-soybean rotation (19-7 tons/A.) and dropped to 17.4 tons/A, for
continuous sugar beets.
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Tile plus surface drainage was not better than surface drainage for soy-
beans* Corn growing on areas with tile plus surface drainage yielded 3 bushels
more than on surface-drained areas over the 5-year period, with all of the
difference attributable to a year when crusting was a problem in the spring
on the surface-drained areas. Sugar beet yields were 1.4 tons higher on tile-
drained areas.

Results from this experiment indicate that Ohio farmers have considerable
flexibility in selection of cropping systems for lakebed soils.

H-141-1

INFLUENCE OF TILLAGE AND DRAINAGE ON CROPPING SYSTEMS

G. B. Triplett, Jr. and D. M. Van Doren, Jr.
Department of Agronomy

Results from various experiments indicate that surface drainage is equal
to tile + surface drainage during most seasons. Continuous corn yields may be
depressed with no-tillage and tillage may decrease effectiveness of surface
drainage systems. This experiment was designed to evaluate these factors and
others in more detail.

Treatments include fall plowing and no-tillage, individual and common
timing of planting, and crop rotations. The experiment has not been established
long enough for meaningful results to be available.

H-141-1
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TILLAGE METHODS FOR WIND EROSION CONTROL ON SANDS

Perlie L. Schmidt, Marion E. Kroetz, and G. B. Triplett, Jr.
Department of Agronomy

Sandy-textured soils throughout northwestern Ohio have shown increasing wind
erosion damage due to more intensive cultivation, fewer cover crops and fence rows,
larger fields, and more fall and early spring plowing. Wind erosion is most severe
in the early spring months when average wind velocities are highest and after the
soil surface has dried and protective crop cover has not yet been established.
Wind erosion causes not only the loss of the finer, more productive fractions of
the topsoil, but also direct damage to young crop seedlings.

Research was begun in 1967 on a 10-acre tract of sandy soils near Bowling
Green to develop and evaluate practical tillage and crop residue management prac-
tices to reduce or control wind erosion. One such method is the use of no-tillage
systems for continuous corn. With this system, crop residues from the previous
growing season are left intact on the soil surface to provide a protective erosion-
control mulch. Corn is planted directly through the surface residue with a no-til-
lage planter and herbicide mixtures are used to control weed growth.

In 1967, a wind tunnel was used on plots of Ottokee loamy fine sand planted to
corn either with conventional plow-harrow-piant tillage or no-tillage. The objec-
tive was to determine the rates of wind erosion with a series of 55-mile per hour
simulated wind storms. Results showed a significant decrease in wind erosion where
no-tillage was used, leaving the surface cover intact. Wind tunnel studies at
another site on Spinks loamy fine sand showed similar wind erosion control with
reduced tillage, with soil losses as follows: plowed and disked--106.9 tons/A;
rotary-tilled in 14-inch strips—0,6 tons/A; and no-tillage--0.1 tons/A.

More detailed studies to evaluate tillage practices for continuous corn on
sands have been continued at the Wood County site since 1967 to determine their
effects on annual wind erosion and soil erodibility. As shown in Table 1, wind
erosion during the 1968 and 1969 growing seasons averaged about 10 times higher
with spring plowing and about 20 times higher with fall plowing than with no-tillage.
This is because of the protective cover of crop residues and the less erodible soil
(larger clods, more soil moisture) with no-tillage.

TABLE "L—Average Wind Erosion with Various Tillage Systems
for Corn on Sands, Wood County, Ohio, 1968-69.

Av. Wind Erosion (Grams Soil Loss)
Tillage

Fall-plowed
Spring-plowed
No-tillage

1968*

3258
1455
256

1969*

4632
2333
133

L968-69
Av.

3945
1944
194

*1968 soil loss from April 18 to August 2; 1969 soil
loss from April 9 to August 5.
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TABLE 2.—Wind Erosion with Various Tillage Methods on
Ottokee and Tedrow Soils, 1968-69,

Wind Erosion During Season (Grams)*
Ottokee Loamy Fine Sand Tedrow Fine Sandy Loam

Tillage 1968 1969 1968 1969

Plowed
Disked, normal residue
Disked, double residue
No-till, no residue
No-till, normal residue
No- till, double residue

826
856
324
658
518
143

354
197
245
868
177
197

423
525
331
301
222
228

231
83
68
446
242
79

*1968 soil loss from May 2 to October 8; 1969 soil loss from May 8 to
August 5.

These tests have shown that no-tillage, or reduced tillage, is greatly effec-
tive in reducing wind erosion losses on sandy soils. However, the effects of these
tillage methods on corn growth and yield are also important. Other tillage research
has shown that corn yields respond differently to tillage practices on different
soils*

To determine the effects of tillage practices on both wind erosion and corn
yield, a study was started in 1968 at the Wood County sand study site on two dif-
ferent sandy soils, Ottokee and Tedrow. The Ottokee soil is a light-colored, low
organic matter content, well-drained, loamy fine sand. Tedrow soil is a dark-
colored, high organic matter content, somewhat poorly drained, fine sandy loam.
Plots were established on each soil to compare plowing, disking, and no-tillage.
Normal and double rates of cornstalk residue were placed on the disked and no-
tillage plots.

TABLE 3.—Corn Yields in 1968 and 1969 with Different
Tillage Systems on Ottokee and Tedrow Soils.

Corn Yields (Bu./AQ
Ottokee Loamy Fine Sand Tedrow Fine Sandy Loam

Tillage

Plowed
Disked, normal residue
Disked, double residue
No-till, no residue
No-till, normal residue
No-till, double residue

1968

93.6
97.8
102.4
97.2
100.9
99.3

1969

144.4
114.4
113.2
137.7
95.2
70.6

1968

133.8
130.2
126.2
134.6
122.2
111.6

1969

128.9
142.4
61.3
137.8
125.2
82.9

-19-



Measurements were made through the early part of the growing season on wind
erosion, soil temperature and soil moisture, and final corn yields. As shown in
Table 2, wind erosion was greatly reduced in both years by no-tillage or disking
with residues intact, particularly on the highly erodible Ottokee sand. If resi-
dues were removed from no-tillage plots, the erosion control effect was lost.
Average soil moisture content was also kept slightly higher by no-tillage with in-
tact cover.

Corn yields showed a quite different response to tillage methods between the
two soils and between the 2 years, as shown in Table 5. In 1968, a season with
fairly normal rainfall and temperatures, the treatment? \\Lth good crop residue
cover gave a slight advantage in yields over bare-surface treatments on the light
Ottokee sand, while residues reduced yields on the poorly drained, dark Tedrow sandy
loam. In 1969, with more rain during the spring, crop residue cover decreased
yields on both soils. Soil moisture was slightly higher under crop residue cover
throughout the season, especially on the Ottokee soil. Soil temperatures at the
2-inch depth averaged 2° to 4° C. lower in 1968 and 4° to 5° C. lower in 1969 under
no-tillage residue-covered plots than on bare, plowed plots on the Ottokee soil.
This may be part of the cause for slower early growth and noted leaf yellowing on
residue-covered plots in 1969 and the reversal in yield responses to tillage on
Ottokee soil. On the poorly-drained Tedrow soil, yields have generally been better
with no crop residues present.

Thus, tillage effects on yields differ between soils and with growing season.
However, no-tillage or mulch tillage appears to be a very promising wind erosion
control method for continuous corn production on well-drained, highly-erodible,
light sandy soils.

This research is continuing to obtain more erosion data and to study further
the tillage-soil type interaction effects on corn growth and yields and the rela-
tionship to soil temperature, soil moisture, and nitrogen fertilization methods*

H-272

RATE OF NITROGEN FERTILIZER ON CORN WITH AND WITHOUT RESIDUE

Marion E. Kroetz and Berlie L. Schmidt
Department of Agronomy

The 1969 corn grown at the Sand Research Farm near Bowling Green showed that
the nitrogen level in the plants and yields decreased as cover increased when a
common rate of nitrogen was applied. With 200 Ibs. of N applied on light sand
tillage plots, the results were:

Percent Cover Percent N Leaf Bu./Acre

Plow 2 2.48 144
No-Till, Residue Removed 6 2.53 138
Disk, Normal Residue 36 2.17 114
Disk, Double Residue 45 2.14 113
No-Till, Normal Residue 82 1.97 95
No-Till, Double Residue 90 1.94 71

L. S. D. .05 18 - 25



These results indicate that cover is affecting nitrogen composition and
yield. Since cover can be 100 percent effective in eliminating blowing of sands,
plots were established in 1970 to determine what rate of nitrogen is needed with
normal corn stalk cover compared with clean tillage. Nitrogen rates of 0, 100,
200, and 400 Ib. are established both with and without residues to determine
effects of cover on nitrogen availability.

H-272

TIME OF NITROGEN APPLICATION ON SANDS

Marion E. Kroetz and Berlie L. Schmidt
Department of Agronomy

Nitrogen problems were common on the Sand Farm in 1969. Rainfall was above
normal during the early part of the growing season. Most of the Sand Farm
received 200 Ib. of nitrogen at planting time. Two small plots received the same
rate of nitrogen 1 month ahead of planting. The area which received nitrogen
1 month ahead of planting had a very severe nitrogen deficiency and almost
a complete loss of yield. Nitrogen applied at planting did a reasonable job
of supplying nitrogen needed.

To study the effects of time of applying nitrogen on sands, plots were es-
tablished in 1970.

Treatments being tried include:

1. 250 Ib. Nitrogen Nov. 15 (Not recommended on sands)

2. 250 Ib. Nitrogen March 1

3. 250 Ib. Nitrogen

4. 250 Ib. Nitrogen

5. 250 Ib. Nitrogen

6. 125 Ib. Nitrogen

7. 125 Ib. Nitrogen

8. 125 Ib. Nitrogen

9. 125 Ib. Nitrogen

April 1

May 1 (planting)

Sidedress at 6-leaf stage

Nov. 15, 125. Ib. sidedress at 6-leaf stage

March 1, 125 Ib. sidedress at 6-leaf stage

April 1, 125 Ib. sidedress at 6-leaf stage

May 1, 125 Ib. sidedress at 6-leaf stage

H-272
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PHOSPHORUS RATES FOR CORN ON SANDY SOILS

Marion E. Kroetz and Berlie L. Schmidt
Department of Agronomy

It has been observed that the soil phosphorus level has increased rapidly
on coarse-textured soils low in organic matter. Soil P test increased to
200 Ib./A. on coarse-textured soils (a common level on these soils), while
fine-textured soils with the same amounts applied were increasing to the 60 to
100 Ib./A. test level. While corn does not usually respond to additional phos-
phorus when the soil test level is more than 30 lb./A., this experiment was
set up to determine if a response on these soils might be obtained at a higher
test level.

One year of results showed no response to additional phosphorus. Forty
Ib. per acre is crop removal for a 125 bu,/A. corn crop and would be the normal
application for soil with a high phosphorus test. Yields for these plots in
1968 were:

Rate PQr/Acre Bu./Acre

40 128

90 130

140 123

N.S.

While no response from phosphorus was observed, 1 year of data is not enough
to draw final conclusions* These experiments will not determine whether a soil
phosphorus test of 30 is high for corn on this soil type. However, if a response
from phosphorus with a 200 Ib./A. soil test should be obtained, more work would
definitely have to be initiated on this soil type.

H-272
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HERBICIDES IN CORN

Edward W. Stroube
Department of Agronomy

Atrazine: Available as 80% wettable powder (WP). In 1971 there will be a
liquid formulation, Aatrex 4L, which contains 4 Ib./g^l. of active atrazine. It
will be a quite fluid suspension and not an emulsified concentrate, so it will still
require some tank agitation. It is a very finely ground material and will remain
in suspension much better than the 80WP,

Atrazine has excellent crop safety. Rates of three to four times that required
for weed control will not injure corn, except when applied post-emergence. At
times corn has been slightly injured to the extent of some chlorosis and stunting
when atrazine and oil are applied after the corn is 2 to 4 inches tall. Most of
the problems have been when the treatment is made to young corn plants which have
been subjected to cold, wet growing conditions.

Atrazine may be applied pre-plant, pre-emergence or post-emergence. The pre-
plant application may be incorporated or left on the surface. Better control of
some deep germinating species and better performance when it is dry for some time
after application will usually be obtained if incorporated. When the weeds are
emerged, the post-emergence application should include 1 to 1-1/2 gallons of a
ffcrop oil11 per acre and should be applied before the grasses are more than 2 to 3
inches tall, Most broadleaf weeds are fairly well controlled if herbicide is
applied before they are more than 5 to 6 inches tall. If broadleaf weeds are the
main problem where this post-emergence treatment is to be made, 1/3 to 1/2 Ib./A.
of 2,4-D amine or a combination of 1/4 Ib. of 2,4-D amine and 1/8 Ib. dicamba
(Banvel) per acre can be substituted for the crop oil. Atrazine can be applied
with most fertilizer solutions and has been used in combination with some soil in-
secticides. Excess burn on the corn may occur if the combinations with fertilizer
are applied post-emergence.

The rate of application varies with the soil type and with certain weed species.
All rates are expressed as pounds of active ingredient per acre on a broadcast ap-
plication. A rate as low as 1-1/2 Ib./A, is effective on a coarse-textured soil
with less than 2% organic matter. On heavier clay soil with less than 2% organic
matter, the rate should be from 2 to 2-1/2 Ib./A. On soil with 2 to 4% organic
matter, the rate should be from 2-1/2 to 3 Ib./A. and on soil above 4%, 3 to
3-1/2 Ib./A.

The maximum rate allowed for atrazine is 4 Ib./A. This rate is needed for
quackgrass and nutsedge. Control of Canada thistle may be gained by a 4 lb,/A.
rate incorporated pre-plant. The post-emergence rate should be 2 to 3 Ib./A.
Atrazine is not effective on mucks except the contact action of the post-emergence
application.

Atrazine does not control fall panicum and at times is weak on crabgrass. The
high rate in the above rate ranges should be used when giant foxtail is a problem.
For better control of those species, atrazine can be applied in combination with
Sutan, Ramrod, Lasso, Lorox, or Simazine.

Soil residue of atrazine to the extent of injuring certain crops the following
year can occur. No crops other than corn or sorghum can be planted the same year
that any rate of atrazine is applied. This eliminates a rotation of small grain
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in the fall. Soybeans can follow the regular previously mentioned rates. However,
soybeans following a dry application year could be injured, especially at the high
rates. A lesser rate of atrazine in combination with other less-persistent mater-
ial would be safer. No vegetables, tobacco, or sugar beets should be planted the
year following atrazine. In addition to soybeans, spring-seeded small grain,
grasses, and legumes can follow a half-rate of atrazine. Other materials should
be applied with a half-rate of atrazine to insure adequate weed control.

Simazine (Princep): Available as 80% WP for use on corn. Quite similar to
atrazine as to chemical and herbicidal properties. It does not have much activity
on existing vegetation so application should be confined to pre-plant or pre-
emergence application. It may be incorporated the same as atrazine. The rates of
application are essentially the same as atrazine. Soil residues may be slightly
greater than atrazine. Simazine alone or in combination with atrazine and other
materials is superior to atrazine alone on fall panicum, crabgrass, and shattercane
(wild cane) . There has not been much work done with simazine in combination with
other materials but most likely it will perform quite well with Sutan, Ramrod,
Lasso, and Lorox.

Primaze [Atrazine + Prometryne (Caparol) ]; This is a 40% atrazine and 40%
prometryne (also a triazine) pre-mixed WP (total 80% WP). It must be applied only
pre-emergence and at rates similar to atrazine. Primaze should not be used on
sandy soils or mucks. Control is usually somewhat less than atrazine alone. The
soil residue is similar to a half-rate of atrazine. This treatment is not as con-
sistent in controlling grass as a half-rate of atrazine in combination with Sutan,
Ramrod, Lasso, Lorox, or Simazine.

Butylate (Sutan) and Sutan + Atrazine: Sutan is available as a 6EC liquid
and 10% granule. Cannot be used on seed corn, milo or sorghum, Sutan is relatively
safe on corn. With extended periods of cold and wet soil during germination and
early growth, some injury in the form of stunting or twisting can occur.

Sutan is a good grass killer but weak on many broadleafs. It is probably the
best material available for nutsedge (nutgrass) and seedling Johnsongrass control.
For control of a broad spectrum of weeds, it should be applied with atrazine or
followed with a post-emergence application of 2,4-D, dicamba (Banvel), atrazine +
oil, or atrazine + 2,4-D.

Sutan or Sutan + Atrazine must be incorporated into the soil prior to planting.
Incorporation must be immediately after application. A disk-harrow is the most com-
mon tool used for incorporation and should be set to cut 5 to 6 inches deep. A
spiked-toothed harrow behind the disk improves incorporation. The soil should be
at a moisture content to allow for good mixing. Adequate incorporation cannot be
acquired on wet soil. Corn should not be planted more than 2 inches deep.

Sutan applied alone should be at 4 Ib./A. In combination with atrazine, the
rate should be 3 Ib. Sutan and 1 to 1-1/2 Ib. atrazine per acre. Sutan alone has
no soil residue problems. In combination with atrazine, there is the half-rate
atrazine soil residue. See Atrazine for crops which can follow the half-rate of
atrazine.

Sutan and the Sutan + atrazine combination have been applied in certain ferti-
lizer solutions and with insecticides. The Sutan + atrazine is not available as a
mixture but does have a tank-mix approval.
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PropacMor (Ramrod) : Available as a 65% WP and 20% granule. Ramrod is quite
safe on corn and is a good grass killer and usually results in fair to sometimes
good control on pigweed, lambsquarter, and ragweed. It is weak on smartweed and
some other broadleaf weeds. It has little or no effect on nutsedge (nutgrass).
Ramrod must be applied pre-emergence or very early post-emergence; i.e., before the
2~leaf stage of grasses and other weeds.

The rate of Ramrod should be 4 lb./A. on the coarser-textured soils and up
to 5 Ib. on the heavy clay soils. There are no soil residue problems with Ramrod,
For a broad spectrum of weed species, Ramrod needs to be applied with another
material or a broadleaf post-emergence material.

Ramrod + Atrazine: Available as a pre-mixed WP or may be tank-mixed. Better
broad-spectrum treatment than either material alone. The rate should be 2-1/2 to
3 Ib. of Ramrod to 1 to 1-1/2 Ib. of atrazine per acre. See Atrazine for crops
which can follow a half-rate of atrazine.

Ramrod + Lorox (Londax): Available as a pre-mixed WP and granule or can be
tank-mixed. The WP is a 20% Ramrod + 15% Lorox. This is a broad-spectrum combi-
nation with no soil residue problems. Not quite the tolerance for corn as the
Ramrod-atrazine combination. This treatment must be applied pre-emergence. Rate
of application should be 2-1/2 to 3 Ib. of Ramrod and 1-1/4 to 1-1/2 Ib. of Lorox
per acre on clay loam soil with 3 to 6% organic matter. As clay content and organic
matter decrease, the rate must be reduced, On silt clay or silt loam soils with 2
to 4% organic matter, the rate should be 1-1/2 to 2 Ib, of Ramrod and 3/4 to 1 Ib,
of Lorox per acre. On soils with organic matter of 2% or less, reduce the rate of
Lorox to 1/2 to 3/4 lb./A.

Ramrod + 2,4~D (Roundup); Available as WP and granules. The addition of 2,4-D
will improve broadleaf control somewhat over Ramrod alone, although consistency of
broadleaf control is not good. More consistent control of broadleaf can be obtained
by using 2,4-D as a post-emergence treatment.

Alachlor (Lasso): Available as a 4 Ib./gal. EC and a granule. Lasso is quite
similar to Ramrod as to herbicidal properties except that it is possibly more con-
sistent on some broadleaf weeds and on the lower organic matter soils, yet it still
must be considered better on grasses than broadleafs. It may give better season-
long control than Ramrod. Lasso offers some control of nutsedge.

Lasso must be applied pre-emergence or very early post-emergence. The rate of
application should be 2 to 3 lb./A,, with the higher rate on higher organic matter
and heavy clay soils.

Lasso + Atrazine: Not available in 1970 as a pre-mixed material. Quite simi-
lar to Ramrod + Atrazine as to usage and performance. Rate should be 1-1/2 to 2 Ib,
of Lasso and 1 to 1-1/2 Ib. atrazine per acre.

Lasso + Lorox: Not available in 1970 as a pre-mixed material. Quite similar
to Ramrod + Lorox (Londax) as to usage and performance. Rate should be 1-1/2 to
2 Ib. of Lasso and 3/4 to 1 Ib. of Lorox per acre. On soils with organic matter of
2% or less, reduce rate of Lorox to 1/2 to 3/4 lb./A.

Lorox + Atrazine (Kleen-Korn, Atralin): Available as a 30% Lorox and 30%
Atrazine WP or may be tank-mixed. This combination must be applied pre-emergence.
It should not be used on sands or loamy sand. It offers season-long control of
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most annual broadleaf and grass weeds. See Atrazine for crops which may follow a
half-rate of atrazine. The rate of this combination should be 1-1/2 lb,/A, of each
material on a 4 to 5% organic matter soil high in clay. On silt loam or silty clay
soils with 2 to 4% organic matter, the rate should be 1 to 1-1/4 lb./A. of each.
On soils with less than 2% organic matter, the rate should be from 1/2 to 3/4 lb./A.
of Lorox.

Other materials which have approval on corn are 2,4-D, Banvel (dicamba),
Malaron, Knoxweed, Randox, Randox-T, Amiben, EPTC (Eptam), Dalapon (Dowpon),
2,4-DEP (Falone), Dinoseb (EWBP, Bladex, Wallop Premerge, Sinox PE), MCPA
(Rhonox, Rhomene, Chiptox), and possibly others.

H-71-1
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HIGH YIELD CORN AND SOYBEANS

Five acres at the Northwestern Branch have been set aside to demonstrate prac-
tices which will give the highest possible returns per acre. These practices are
recommended in the Agronomy Guide.

The program started in 1967 and a corn-soybean rotation is being used for the
demonstrations. The 5 acres are divided into four plot areas, with corn in two plots
and soybeans in the others. One plot of corn and soybeans is irrigated as needed.
Three varieties are used in each plot.

Practices include fall plowing and minimal or no spring tillage. Atrazine is
used on corn and Amiben, CIPC on soybeans. Corn receives 240 Ib. N, 60 Ib. $2®$'
and 100 Ib. K^O. Soybeans receive row fertilizer with manganese. Corn is planted
early in May with a 30,000 seed drop and a normal final stand of 24 to 26,000. Soy-
beans are planted as soon after May 10 as possible.

Yields Received The Past 3 Years (Average of Three Varieties)

1967 1968 1969

Corn irrigated

Corn not irrigated 125

141*

120

137t

101

Soybeans irrigated

Soybeans not irrigated 31

52*

47

45t

37

*Rainfall was 3.75 inches below normal during July and August,
was irrigated during this period.

tRainfall was 4,25 inches below normal during July and August,
period 4.4 inches were irrigated.

High Yield Committee:

This amount

During this

James H. Trotter, manager, Northwestern Branch; Robert L. Eby, supt. of Outlying
Branches; Karl demons, area extension agent, farm management; Glenn O.Schwab, Dept.
of Agricultural Engineering; J. P. Sleesman, Dept. of Entomology; A. F. Schmitthenner,
Dept. of Plant Pathology; Marion E, Kroetz, area extension agent, agronomy, and com-
mittee chairman.
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that incidence of weeds will be suppressed more (disproportionately greater) with
early, short varieties in narrow rows than with later, tall varieties in narrow
rows. The figure shows results with three varieties in three row widths, illus-
trating this point well.

The earliest variety, Merit, was the shortest and filled in the ground area
least. Weed count with Merit at maturity was noticeably suppressed by narrow rows,
Particularly interesting were distinct bands about 10 inches wide on both sides of
the rows which were nearly devoid of weeds at maturity. These bands tended to over-
lap in the 20-inch rows. Thus row width and maturity do interact to control weeds.
Therefore, row width is particularly important when planting early harvest soybeans
or when planting double-cropped soybeans late after a winter grain.

In these experiments, tank mixtures of two herbicides were used to broaden the
spectrum of weed control. Variety and row width were superimposed over some herbi-
cide weed control. When no herbicide was used, weeds were too numerous to count
with reasonable accuracy.

Interaction of Maturity and Row Width on Yield Response of TIBA-Treated Plants

Trials with TIBA (Regim-8), a growth regulator, were conducted on five varieties
of soybeans (Harosoy-63, Corsoy, Amsoy, Wayne, Clark-63) for 2 years. In general,
shorter plants and more seed set were noted on the treated plants than on controls.
However, smaller seed usually produced no effect on yield. One exception, Clark-63
in the narrow rows, showed some increase in yield due to TIBA. However, since Clark-
63 matures too late for northwest Ohio, it yielded less than adapted varieties. Re-
duced lodging, an outstanding benefit of TIBA, was not tested due to the general
absence of lodging in the control plants.

H-239
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STRAINS AND VARIETIES OF SOYBEANS

P. E. Smith
Department of Agronomy

Yield tests constitute an important phase of the soybean breeding program.
They make it possible to determine the field performance of new experimental strains
in comparison with standard recommended varieties. A practical use of results from
these tests is illustrated by two new soybean varieties recently released in Ohio —
Besson and Calland. The superiority of these varieties was established from the
results of these and similar tests.

Annual and 5-Year Average Yields of Nine Soybean Varieties, Northwestern
Branch

Individual Years

*
Variety

Chippewa 64
A-100
Amsoy
Lindarin 63
Harosoy 63
Beeson
Corsoy
Wayne
Calland

Yearly Average

5 -Year Av.
1965-69

31.9
37.8
37.8
33.5
33.2

32.6
43.2

1965

45.3
49.3
47.8
38.9
44.2

42.8
53.9

46.0

Yield
1966

41.5
42.0
44.7
35.6
29.9
44.9
42.0
51.5
49.1

42.4

- Bushel
1967

21.4
22.6
24.7
20.9
23.5
25.2
20.6
30.9
24.4

23.8

per Acre
1968

28.6
43.5
37.4
40.8
35.9
31.7
33.8
45.8
42.5

37.8

1969

22.9
31.5
34.3
31.3
32.7
27.8
23.9
33.9
32.3

30.1

*
Varieties are listed according to date of maturity, with the earliest first

and the latest last.

Missing data indicate that the particular variety was not included in the
test for a specific year.

H-46
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FACTORS INFLUENCING THE INFECTIVENESS AND EFFECTIVENESS
OF Rhizobium japonicum ON SOYBEANS

R. H. Miller
Department of Agronomy

Field plots at the Northwestern Branch were established in 1967 to study soy-
bean inoculation and management factors which might influence its success. The
plots had not been in soybeans since 1954, but still contained sufficient Rhizobium
for soybeans to be well nodulated without inoculation.

In 1968 and 1969, half of the total plot area was inoculated with a known strain
of Rhizobium japonicum at a rate of more than 6 million bacteria per seed. During
the growing season, nodules were removed at two time periods and used for the identi-
fication of the strain of Rhizobium japonicum within each nodule. With serological
techniques, it was possible to determine precisely whether the inoculant bacteria
had been successful in forming nodules on the soybean root system.

In 1968, the only variables were inoculation with USDA strain #110 vs. no inocu-
lation on Harosoy 63 soybeans. Yield data indicated a small (34*5 bu. per acre in-
oculated - 32.0 bu. per acre uninoculated) but statistically insignificant increase
in yield because of inoculation. Serological analyses of the nodules indicated that
inoculation increased the percentage of nodules formed by strain #110 from 3 percent
to 18 percent of the total. The dominant strain of Rhizobium in these plots, as in
most Midwest soils, is #123, forming about 50 percent of all the nodules.

In 1969, nitrogen was applied to both inoculated and uninoculated plots at 0,
33.5 Ib., and 67 Ib. of nitrogen as NH^NO^ per acre. A different strain of R. japon-
icum was used in the inoculant, USDA #135. Among the more significant results were
the complete inhibition of nodule formation by 67 Ib. of nitrogen and about 80 per-
cent reduction in nodule formation at 33.5 Ib. of N up to 50 days after planting.
Nodules were formed extensively on all nitrogen treatments after this time. The
yield data for 1969 are shown in the table below.

Soybean Yield Data at Northwestern Branch, 1969.

Rate of Nitrogen Fertilization Means
0 33.5 Ib. 67 Ib. Inoculation Test

Inoculated

Uninoculated

32.3

37.9

35.1 bu.

36.4

39.4

37.9 bu.

34.8

38.1

36.5 bu

34.5 bu.

38.5 bu.

At first glance, these results imply that inoculation is detrimental to yield.
However, this is probably not the explanation. These data may reflect a carryover
of strain #110 of Rhizobium japonicum from previous inoculation (1968). Inoculation
with USDA strain #135 in 1969 did not influence soybean yields, nor did this strain
form a significant percentage of the nodules on the root systems. Apparently inocu-
lation with strain #110 in 1968 has a tendency to increase soybean yields both the
first and second years after inoculation. The differences in soybean yields due to
nitrogen fertilization were not significant.
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Nitrogen fertilization studies continued in 1970 for a second year. The inocu-
lant strain again was strain #110. It will be of interest to see if strain #110 can
be established even more effectively on the soybeans of these plots.

H-328

HERBICIDES IN SOYBEANS

Edward W. Stroube
Department of Agronomy

Trifluralin (Treflan) -- Available as a 4 Ib. per gallon liquid, Treflan is an
excellent grass killer and is fair on pigweed, lambsquarter, and some other broad-
leaf weeds. It is very weak on ragweed, smartweed, cocklebur, velvetleaf, jimson-
weed, nutgrass, and some other broadleaf species. Treflan must be incorporated
within eight hours of application. Soil moisture must allow for good tillage. Ap-
plication may be just prior, or up to 10 weeks before planting. In some instances
Treflan has been applied in the fall.

Rates of Treflan should be from 1/2 to 1 Ib. per acre, with the lower rate used
on sandy soil low in organic matter. All rates are expressed as pounds of active
ingredient per acre on a broadcast application. The higher rate should be used on
fine-textured soil with an organic matter content above 4 percent. Where smartweed
is a problem, CIPC should be considered as a subsequent pre-emergence treatment.
The rate of CIPC should be 2-1/2 to 3 Ib. per acre.

êrnolate (Vernam) — Available as a 6 Ib. per gallon liquid and a 10 percent
granule, Vernam is a good grass killer. It is effective on nutsedge, pigweed, lambs-
quarter, and Johnsongrass seedlings, but is weak on smartweed, ragweed, cocklebur,
velvetleaf, and jimsonweed. Vernam must be incorporated in the soil immediately
after application. Soil moisture must allow good tillage. Vernam can be applied
before planting, pre-emergence, or early post-emergence before the weeds emerge.

The rate should be 2 to 3 Ib. per acre, with the lower rate on coarse-textured
soil low in organic matter and the higher rate on fine-textured soil with organic
matter 3 percent or more. Some early leaf deformities may occur when Vernam is used.

Nitralin (Planavin) -- Available as a 75 percent wettable powder and possibly a
flowable suspension, Planavin controls about the same species as Treflan. In fact,
the materials are chemically similar. Planavin must be incorporated pre-plant or
pre-emergence within a few hours after application. Rates are 1 to 1-1/4 Ib. per
acre with the lower rate used on coarse-textured soil and the higher rate on fine-
textured soil. Do not use on soils with organic matter above 3.5 percent. Control
at these maximum approved rates may not be as consistent as Treflan,

Amiben -- Available as a 2 Ib. per gallon liquid and 10 percent granule, Ami-
ben will control most annual broadleaf and grass weeds but is weak on velvetleaf,
jimsonweed, cocklebur, and morning-glory. Amiben must be applied pre-emergence to
freshly tilled soil. Soil surface should not be allowed to become excessively dry
before application. Amiben is relatively soluble and during a season of excessive
rainfall, control may decrease during late summer.
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Rates of Amiben should be from 2 to 3 Ib. per acre. Use the lower rate on
coarse-textured soil and the higher rate on clay soils high in organic matter. The
straight EC may be applied through the Economiser low-volume applicator (a spray
volume of 1 to 1-1/2 gallons per acre).

NPA + CIPC (Alanap Plus, Whistle, Solo) — Available as a liquid at a ratio of
2 Ib. per gallon of NPA to 1-1/3 Ib. per gallon of CIPC and as a granule. Solo
ratio is 2 Ib. each of NPA and CIPC per gallon. It will control most species of
annual broadleaf and grass weeds with the exception of jimsonweed, velvetleaf, and
cocklebur. This material must be applied pre-emergence. Some injury to soybeans
may occur on soil low in organic matter or coarse-textured soil if heavy rainfall
occurs soon after application. Injury may be stand reduction or early stunting of
soybeans.

Linuron (Lorox) — Available as a 50 percent WP, Lorox must be applied pre-
emergence. It will give good season-long control of most annual broadleaf and
grass weeds but is weak on velvetleaf, jimsonweed, and cocklebur. The rate must
vary markedly as soil type varies. Only 3/4 Ib. per acre should be used on sandy
loam and silty loam low in organic matter and increase as clay content increases.
Two Ib. per acre should be used on a silty clay with organic matter 4% or above.
Stand reduction of soybeans may occur if rate is too high on soil with low organic
matter content.

Alachlor (Lasso) — Available as a 4 Ib. per gallon EC liquid and a granule.
See Lasso on pg. 25 for discussion. Lasso has excellent crop tolerance for soy-
beans .

Lasso + Lorox -- Not available as a pre-mixture in 1970. See discussion of
this mixture on pg. 25. Good crop tolerance for soybeans and season-long weed con-
trol can be expected. Probably more consistent in control of wide range of weed
species than any other soybean treatment.

CIPC — Available as a 4 Ib. per gallon EC liquid and a granule. CIPC is an
excellent material for smartweed control. Where smartweed is a prominent species
among a mixed weed population in soybeans, CIPC should be considered in any herbi-
cide program. It must be applied pre-emergence and is compatible with most other
herbicides. The rate for smartweed control should be 2 Ib. per acre on coarse-
textured, low organic matter soil and 3 Ib. on darker, heavier soils.

2/4-Z& (Butoxone SB, Butyrac SB) — Available as a 1.75 Ib. per gallon liquid-
Will control cocklebur at an application rate of 1 gallon of the above to 8 to 10
acres. Should be applied after the cockleburs are up and from 7 to 10 days before
the soybeans bloom to midbloom. Some temporary stunting of beans may occur. It
may be applied by ground or aerial applicator.

Chloroxuron (Tenoran) -- Available as a 50 percent WP, Tenoran must be applied
with Adjuvan-T surfactant post-emergence over the top or directed to soybeans after
true leaves appear. For good control, weeds and especially grass must not be more
than 2 inches tall* Rate must be 1 to 1-1/2 Ib. per acre. Some burn of soybeans
can be expected.

Amiben + Norea (Noraben) — Available as a liquid slurry containing 1.5 Ib.
per gallon of Amiben and 1.2 Ib. per gallon of Norea. Must be applied pre-emergence,
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Noraben will be effective on most of the same species as Amiben alone. Rates of
2/3 to 1 gallon of Noraben per acre result in slightly less control than 2 to 3
Ib. per acre of Amiben.

Other materials which have approval or some degree of approval on soybeans are
Randox (CDAA), Dacthal, Diphenajnid, Dinoseb, NPA (Alanap-3) > Preforan, Dyanap, and
possibly others.

H-71-1

WINTER WHEAT VARIETY TESTING

H. N. Lafever
Department of Agronomy

Drilled Plot Variety Yield Trial

Recommended varieties, new varieties, and advanced experimental lines of wheat
are tested in large drilled plots in various areas of the state where different soil
and climatic conditions occur. This test at the Northwestern Branch is one of ten
tests conducted in the state. This test helps determine how the various varieties
and lines of wheat perform in this general area. From the results of tests conducted
year after year, new varieties from other states, if found to be better than others,
are placed on the list of recommended varieties. Advanced Ohio experimental lines,
if found to perform well for at least 3 years in tests such as this, are named, re-
leased, and placed on the recommended list.

Sixteen varieties and experimental lines are included, with three replications
of each. The recommended varieties, Monon, Arthur, Logan, Reed, and Redcoat, serve
as standards for evaluating new varieties released by other states and advanced ex-
perimental lines from the Ohio breeding program. Blueboy, a recent release from
North Carolina, is currently being evaluated for its performance in Ohio.

Performances of some varieties and advanced lines grown at this location in
previous years are given in Table 1.

Advanced Nursery Yield Trials

In the development of a new variety of wheat, numerous experimental lines are
tested before one is found which has all the characteristics required to merit its
release as a new variety* This trial is one of the last steps in testing perfor-
mance of experimental lines. The lines which appear promising in yield, quality,
straw strength, bushel weight, and disease resistance are then planted in the large
drill plot trials in following years for final testing before their release or
discard.

This test includes 21 experimental lines, with four named varieties serving as
standards for comparison. Each line or variety is planted in two-row plotsr each
10 feet long, with four replications. Results of this test agree well with data
obtained from large drilled plots.
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Eastern Uniform Wheat Nursery

This is a regional planting in 10-foot rows. It includes the best experimental
lines from various states and commercial breeding programs in the eastern soft wheat
region. This nursery has about 25 locations in the eastern states, including three
locations in Ohio. Since there are considerable differences in height and maturity
among the entries, they are planted in four-row plots. Only the two center rows
are harvested.

The test reveals much about the adaptation of a new line to different areas of
the region, permits a test of plant characteristics under a wide range of environ-
ments, and provides an interchange of material between breeders. It also allows
breeders to obtain early information on lines which may later be released by other
states as new varieties. Lines taken from this nursery have been used as parents
for new crosses in all breeding programs in this region.

Study of Optimum Nitrogen Level for Wheat

Wheat varieties vary in their resistance to lodging. Several environmental
factors also affect the ability of any particular variety to resist lodging. One
of the most important factors affecting this trait is the level of nitrogen ferti-
lization. While nitrogen fertilization results in higher yields, an excess of ni-
trogen can lead to lodging and a resultant decrease in yield. To determine the
optimum level of nitrogen for each of several varieties, studies were initiated in
1969 at three locations in the state including Northwestern Branch. Four varieties,
Redcoat, Arthur, Logan, and Benhur, are included with each variety being topdressed
with nitrogen at the rate of 0, 50, 100, and 150 Ib. per acre. This study will be
continued for a few seasons to determine the effect of seasonal differences on the
optimum level of nitrogen topdressing.
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Benhur
Logan
Monon
Redcoat
Reed
Riley 67

TABLE 1. -- Winter Wheat Variety Test at Northwestern Branch

Variety
Yield
Bu./A.

Test Wt.
Lb./Bu. Remarks

3-Year Av. 1967-69
49.4
63.6
58.3
57.4
59.9*

59.9
58.6
60.1
60.8
58.5

51.2 59.6

Very early, short, poor yield record
High yielder, medium maturity, medium height
Very early, short
Good disease resistance, stiff straw
Medium maturity, medium height
Early, short, poor yield record

1969 only

Arthur
Benhur
Blueboy
Logan
Monon
Redcoat
Reed
Riley 67
TN 1540

54.3
43.6
65.0
56.1
52.9
51.9
52.4*
45.7
57.0

59.7
58.2
55.8
57.5
60.4
60.3
53.0
58.0
60.8

Very early, short, high yi elder

First year in test, stiff straw, low test weigh-

Promising experimental line

*Adjusted for missing data.

H-216

EFFECT OF RATES OF MANGANESE AND PHOSPHORUS SOURCE ON
MANGANESE UPTAKE AND YIELD OF WHEAT

Marion E. Kroetz
Department of Agronomy

Manganese deficiency has been observed in wheat throughout northwest Ohio.
While it is not as common a problem as with soybeans, it occurs often enough to
cause concern and merit investigation of corrective methods. Manganese deficiency
most commonly occurs on coarse-textured soil low in organic matter. It has also
been identified in coarse-textured soil high in organic matter and in fine-textured
soil similar to Hoytville clay.

When the problem is severe, it has been observed that adding manganese to row
fertilizer for wheat does not correct the problem. During 1967, manufactured ferti-
lizers containing manganese were used at the Northwestern Branch for wheat row ferti-
lizer. Plant analysis revealed that these fertilizers were not increasing uptake of
manganese. During 1968, rates up to 16 Ib. per acre of elemental manganese were
used along with combinations of copper and zinc, but again no uptake or yield res-
ponse occurred. In 1969, the same high rates of manganese were used with two phos-
phorus sources. Data from the 1969 work is presented in the table.
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Granular manganese sulfate was blended into a 5-20-20 fertilizer applied at a
rate of 300 Ib. per acre. Where no row fertilizer or manganese was used, the yield
was 67 bushels per acre and manganese content was 20 ppm.

Manganese in row fertilizer was ineffective in increasing yield or manganese
content of wheat. Yield increase was not expected, since the manganese content was
sufficient (16 ppm), but the content was low enough that treatments should have in-
creased manganese content if the manganese applied was available. Manganese content
of 30-40 ppm is common when manganese is readily available. Indications are that
manganese applied in row fertilizer for wheat is oxidized to an unavailable form be-
fore uptake is determined. This may be due to the relatively low concentration of
row fertilizer with wheat, since wheat is planted in 7-inch rows. At the same per-
acre rate, soybeans in 30 to 40-inch rows would have 4 to 6 times the concentration
of fertilizer in the rows. Besides the low concentration of row fertilizer, time
may be a factor involved with availability, since the material is applied 6 to 7
months prior to time of greatest use.

Phosphorus source did not affect yield, manganese uptake, or phosphorus uptake.
Yield, manganese composition, and phosphorus composition were as high with no ferti-
lizer as with a N-P-K-Mn fertilizer applied. The soil phosphorus test was in the
medium range for wheat.

Results from 3 years of work at the Northwestern Branch and observations on
farms indicate that spraying may be the best method of preventing manganese defic-
iencies in wheat. Wheat needs to be sprayed by the time it is 6 to 9 inches high to
affect yield. Later spraying will often green up the plant without affecting yield.

Effect of Manganese Rates on Wheat Yield and Plant Content of Mn and P

Bu./A- ppm Mn * % P *

Mn Rate 0-46-0 18-46-0 0-46-0 18-46-0 0-46-0 18-46-0

0

4

8

16

69

69

67

68

N.S.

70

62

66

68

N.S.

21

22

18

20

N.S.

22

21

24

23

N.S.

.66

.71

.56

.64

N.S.

.71

.60

.63

.65

N.S.

Sampled April 25, wheat 6-9 inches high. Similar results from sampling
at heading were observed.

H-209
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WINTER BARLEY VARIETY TEST

Dale A. Ray
Department of Agronomy

Winter barley varieties are compared each year at the Northwestern Branch in
replicated farm-drill sown and combine-harvested trials. Test results supply in-
formation on the relative adaptation of varieties for production in northwestern
Ohio and are the principal basis for variety recommendation. Yield, test weight,
maturity, lodging, winter survival, and disease infection data are summarized
annually and are reported in publications available to growers.

Harrison and Pennrad winter barley varieties are recommended on the basis of
superior performance in successive years of testing. Harrison has proved out-
standing in winter survival and yield. Pennrad is awnless and has good winter
hardiness.

The following table summarizes recent yield and test weight data obtained
from tests conducted at the Northwestern Branch.

Barley Variety

Harrison
Pennrad

Barsoy
Dayton
Jefferson
Ohio B62-1428

4-Yr. Av
Yield
Bu./A.

91.5
88.9

74.7

. , 1966-69
Test Wt.
Lb./Bu.

46.7
44.8

42.2

2-Yr. Av,
Yield
Bu./A.

93.4
90.3

77.0
71.1
91.1
81.4

. , 1968-69
Test Wt.
Lb./Bu.

47.4
45.0

48.2
40.4
45.2
43.1

S-61

SPRING OAT VARIETY TEST

Dale A. Ray
Department of Agronomy

Spring oat varieties are compared each year at the Northwestern Branch for
yield, test weight, maturity, lodging, and infection with diseases. Ten varieties
are seeded in four replications with a grain drill and are harvested with a com-
bine. The information on yield is considered with observations for other charac-
teristics and disease reaction ratings in making variety recommendations.
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FEASIBILITY STUDY OF FIELD BEANS

Marion E. Kroetz
Department of Agronomy

Farmers are constantly looking for new crops which can improve their net in-
come. To be successful, a new crop must be produced efficiently and have mar-
kets available.

Additional supplies of mung beans are needed by the La Choy Company, Arch-
bold, Ohio. Exporters are interested in an additional type of bean if it can be
grown successfully. With this market interest in mind, it seemed desirable to
look at a large number of field or edible beans in northwest Ohio.

Feasibility studies for bean production were established at 12 locations in
1970. Locations included the Northwestern and North Central Branches, OARDC, and
one farm each in Defiance, Fulton, Hancock, Henry, Paulding, Putnam, Sandusky,
Van Wert, Williams, and Wood counties. Different bean varieties including mung
beans, sprouting soybeans, black turtle soup, Perry white marrow, white marrow
fat, Sanilac navy pea bean, red kidney, pinto, red Mexican and Great Northern were
grown in small plots at each location. Observations will be made on both yields
and problems which may be encountered in producing various beans. Beans which per-
form satisfactorily in these studies will be tested further and market development
will be initiated for those showing promise.

K-37

HIGH YIELD SUGAR BEETS, TILLAGE AND IRRIGATION

Marion E. Kroetz and H. J. Mederski
Department of Agronomy

The high yield sugar beet demonstration, started in 1968, includes tillage
and irrigation variables. The three tillage systems selected were the most pro-
mising in earlier research at the Northwestern Branch.

Beets were planted in early April following soybeans. They were hand thin-
ned and cultivated. Pyramin and TCA were applied to control weeds. Phosphorus
and potassium (100 Ib. per acre P^OS and î O) were applied in the fall. Nitrogen
(75 Ib. per acre) was broadcast before planting.

Summer precipitation was below normal and irrigation increased yield about
5 tons in 1968 and 7 tons in 1969. Fall plowing followed by either spring disk-
ing or fall disking produced the largest yields, but additional testing is re-
quired to substantiate differences among the tillage systems.
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Sugarbeet Yields (Tons per Acre) as Affected by Kind of Tillage and Irrigation

Tillage

Fall Plow-Spring Disk
Fall Plow-Fall Disk
No Plow-Fall Disk

Av.

1968
Irrigated* - Not

19.4
19.1
19.0
19.2

Irrigated

14.6
15.8
12.6
14.4

1969
Irrigatedt - Not

26.0
23.0
25.1
24.7

Irrigated

19.3
18.0
15.8
17.7

*July and August rainfall was 3.8 inches below normal,
3.8 inches was applied during July and August.

tJuly and August rainfall was 4.3 inches below normal,
6.0 inches was applied during July and August

Irrigation equal to

Irrigation equal to

ROW FERTILIZER FOR SUGAR BEETS

Marion E. Kroetz and Walter H. Schmidt
Department of Agronomy

Beets are planted in moist soils and it is possible that present placement
of row fertilizer may be adding to the emergence problem of beet's by working wet
soils. A study was initiated in 1969 to evaluate the need for row fertilizer,
determine which of the nutrients are needed in row fertilizer, evaluate placement
and the effects of placement and material on emergence, stand, and early vigor.

The 1969 results showed no strong need for row fertilizer. Yields were
essentially the same with and without row fertilizer. Yields for placing ferti-
lizer to the side and below the seed were higher than with the seed or directly
below. This is the recommended placement for the GW commercial variety used.

Placement of 200 Ib* of 6-24-12 near the seed using conventional fertilizer
disk openers did not affect stand of beets. Placing Pop-Up on the seed showed a
reduction in stand with rates over 80 Ib. With Pop-Up applied directly to the
seed, 8-25-3 gave significantly higher yields than 6-18-6 analysis.

S-242
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IMPROVEMENT OF SU6ARBEET EMERGENCE AND STAND

J. E. Henry and D. M. Van Doren, Jr.
Departments of Agricultural Engineering and Agronomy

A study of planter variables was started on field plots. These included
type of opener, press wheel, planting depth, and use of seed packer wheel and
fertilizer opener. Some of these were used following different tillage treatments
and some on different drainage levels and rotations. Several amendments were
applied over portions of some rows. A planter was modified to plant at a depth
which varied sinusoidally.

A digital computer program was developed to study the emergence data re-
sulting from this planter. A preliminary analysis indicates there was some in-
crease in emergence from drainage and some of the amendments. There was little if
any difference due to planting depths, from 1/4 to 1-1/4 inches, and other planter
configurations in this trial.

SS-174

EFFECT OF RIDGING ON YIELD AND QUALITY OF SUGAR BEETS

Marion E. Kroetz and Walter H. Schmidt
Department of Agronomy

Surveys of beet growers for Buckeye Sugar Company in 1967 and 1968 showed
that the height of the final ridge was related to yield. As the height of the
ridge increased, yield increased. This is a ridge made by cultivations after
thinning — by rolling soil to the beets but not on the beets. The average ridge
height for Buckeye growers was 5 inches.

Some questions which arose were whether the ridge height increases yield
through improved drainage around the root, whether the yield increases were due to
improved harvester operations or cultivation, or whether the best growers form
ridges whether it helps yields or not.

Plots were started in 1970 to help answer these questions. Three basic
treatments were established. They are: no cultivation and no ridging; cultiva-
tion without ridging; and cultivation and ridging to a 5-inch height.

S-242
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RHIZOCTONIA CROWN ROT OF SUGAR BEET

Leonard J. Herr
Department of Plant Pathology

Rhizoctonia crown rot occurs in the field as distinct patches of diseased or
dead plants surrounded by healthy plants. To insure uniform exposure of beets to
the pathogen for plant disease studies, it is necessary to inoculate the beets
artificially.

In 1969, tests of resistant varieties and tests for fungicidal control were
made at the Northwestern Branch. During 1970, the 1969 test area was assayed to
determine survival of the introduced inoculum and to develop field techniques for
assaying Rhizoctonia inoculum potential.

From studies such as these, it is hoped suitable techniques can be developed
for investigating the ecology of Rhizoctonia in the field, including the fate of
diseased patches from year to year, effects of crop rotation on pathogen survival,
and other ecological factors having a role in the development of practical con-
trol measures for crown rot.

SS-175

HERBICIDES IN SUGAR BEETS

Edward W. Stroube
Department of Agronomy

Pyrazon (Pyramin) - TCA. This combination of materials has consistently re-
sulted in good to excellent control of broadleaf and grass weeds. It must be
applied pre-emergence at rates of 4 Ib. per acre of pyrazon and 6 Ib. per acre of
TCA on medium to fine-textured soils. On coarse-textured sandy soil, the rate of
pyrazon should be reduced to 3 Ib. per acre.

To secure more complete control of weeds and/or to extend weed control through-
out the season, a post-emergence application of herbicides may be required.
Pyramin Plus is a combination of pyrazon and dalapon. This combination at a rate
of 12 Ib. of actual mixture per acre has resulted in fair to good control of weeds.
H-273 at 1 Ib. per acre is an excellent material for control of smartweeds. Beta-
nol at 1 to 1-1/2 Ib. per acre has resulted in good control of most species of
broadleaf weeds. Combinations of Betanol with other herbicides look quite promis-
ing as post-emergence treatments.

The key to successful post-emergence weed control in sugar beets is the proper
timing of application. The beets should be at the four to six leaf stage and the
weeds in the young seedling stage. It is too late for optimum results when the
beets and weeds are 5 to 6 inches tall.

H-71-1
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EFFECT OF SIMAZINE ON FORAGE GRASSES

Edward W. Stroube and Herbert Fisher
Department of Agronomy

Simazine (Princep) is recommended for control of weeds in established alfalfa.
In Ohio the majority of alfalfa seedings are made in combination with forage grass-
es. This study is to determine the effects of simazine on the yield and stand of
smooth bromegrass, orchardgrass, and timothy. At this time there are no results
to report.

H-71-1

ALFALFA VARIETY TRIALS

R. W. Van Keuren
Department of Agronomy

Alfalfa is generally well adapted to northwestern Ohio. The highest yield
obtained to date in alfalfa variety trials in Ohio was at the Northwestern Branch
in 1968. The top variety yielded 9.4 tons per acre of hay at 12 percent moisture
in three cuttings. Nine other varieties yielded more than 8 tons per acre. If an
additional late fall cutting had been made, more than 10 tons of hay per acre
could have been obtained with several varieties.

The current trial was seeded in April 1966 and included 15 varieties. The
yields for the past 3 years are shown in the table. Vernal is carried as the
check variety.

Because of the large number of alfalfa varieties available on the market, it
is not possible to include all of them in trials at each location. Alfalfa var-
iety trials are conducted at Wooster and at most branches of the Ohio Agricultural
Research and Development Center.

The Agronomy Guide of the Ohio Cooperative Extension Service lists important
characteristics of many alfalfa varieties marketed in Ohio.

Although high yield is important, other factors including intended use, re-
sistance to bacterial wilt, winter hardiness, earliness, and rate of recovery
after harvest should be considered in the selection of an alfalfa variety. Many
Ohio farms should have at least two alfalfa varieties to give some spread in the
alfalfa harvest schedule.

Resistance to bacterial wilt is desirable when the field is to remain in
alfalfa for 3 or more years. Wilt-susceptible varieties may suffer severe stand
losses from the bacterial wilt disease during the third and fourth hay years.

Although some alfalfa varieties are more winterhardy than others, all hardy
varieties offered for sale in Ohio have enough winter hardiness to survive the
typical Ohio winter.

44



Some alfalfas of European origin (Flemish or Flandre) are intermediate in
winter hardiness, early in maturity, rapid in regrowth after harvest, and sus-
ceptible to bacterial wilt. Use of these varieties should be restricted to
short-lay stands where the first cutting is made early. Four cuttings per year
are usually advisable from these alfalfas.

S-353

-69

Variety

Alfa
Saranac
525

X583 Brand
DuPuits
FD-100

Apex
Europa
522

Vernal
Exp. 305
WL-303

Scout
Cayuga
Haymor

Av.
L.S.D. - .05

Tons

1967

4.95
4.77
4.67

4.72
4.89
4.76

4.86
5.02
4.40

4.40
4.53
4.69

4.17
4.21
4.70

4.65
.40

per Acre of Dry Matter

1968

8.30
7.69
7.28

7.91
7.30
7.44

7.58
7.27
7.46

7.47
6.72
6.85

6.80
6.84
5.98

7.26
1.09

1969

5.01
4.69
5.21

4.50
4.83
4.65

4.37
4.44
4.50

4.53
4.76
4.41

4.66
4.52
4.23

4.62
.45

3-Yr.
Av.

6.09
5.72
5.72

5.71
5.67
5.62

5.60
5.58
5.47

5.46
5.34
5.32

5.21
5.19
4.97

Yield
as Hay
12 Percent
Moisture

6.92
6.50
6.50

6.49
6.44
6.39

6.36
6.34
6.22

6.20
6.07
6.05

5.92
5.90
5.65

Yield as
Percent of
Vernal

112
105
105

105
104
103

103
102
100

100
98
98

95
95
91

Alfa
Apex
Cayuga

Cherokee
DuPuits
Europa

Exp. 305
FD-100
Haymor
Saranac

Scout
Vernal
WL-303

X-583 Brand
522

525

Alfalfa Variety Ident i f icat ion

Identification

Rudy-Patrick Seed Div., W. R. Grace and Co.
Rudy-Patrick Seed Div., W. R. Grace and Co.
New York Agricultural Experiment Station

North Carolina Agricultural Experiment Station
Northrup, King and Co.
Pfister Associated Growers, Inc.; H. W. Walcott § Co.

Waterman-Loomis Co.
Pfister Associated Growers, Inc.; H. W. Walcott § Co.
Northrup, King and Co.
New York Agricultural Experiment Station

Landmark; Farmers Forage Research Cooperative
Wisconsin Agricultural Experiment Station and USDA
Waterman-Loomis Co.

Pioneer Hi-Bred Corn Co.; Arnold-Thomas Seed Service
Pioneer Hi-Bred Corn Co.; Arnold-Thomas Seed Service

Pioneer Hi-Bred Corn Co.; Arnold-Thomas Seed Service
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BIRD-RESISTANT GRAIN SORGHUM

Merle H. Niehaus and Walter H. Schmidt
Department of Agronomy

In 1967, 1968, and 1969, trials were conducted to evaluate the yielding abil-
ity of bird-resistant grain sorghum in northwest Ohio. Grain sorghum with resis-
tance to birds is a relatively new concept and has been proposed as an alternate
feed grain crop in areas where corn is heavily damaged by birds.

Bird damage to corn on the Northwestern Branch ha^ not been a severe prob-
lem, but the soil and climate represent areas which do have severe bird problems.
Trials at other locations have verified that the bird resistance of sorghum is
effective. It is due to a high tannin concentration in the seedcoat of immature
grain. At maturity, the bitterness associated with the tannin disappears and
palatability of the dry grain is not seriously affected.

All hybrids in these trials were planted at 12 Ib. per acre in 30-inch rows.
Fertilizer and herbicide applications were those recommended for 150 bu. per
acre corn. Grain was harvested after frost with a small grain combine and was
artificially dried.

Grain sorghum can be used interchangeably with corn in most rations, but does
not have equivalent feed value to corn. Most reports indicate grain sorghum to
be 85 to 95 percent as high in feed value as corn.

Bird-Resistant Grain Sorghum Trials, Northwestern Branch.
Yields in Bushels per Acre at 13.5% Moisture and 56 Lb. Bushels.

Hybrid

AKS 614
AKS 653
AKS 663
Ga. 615
Northrup, King Savanna

Dekalb BR 60
Dekalb BR 62
Dekalb BR 64
Excel Bird-Go
Excel Bird-Go 3

Excel Bird-Go 5
McNair 546
As grow Bravis
Acco R-1023
Acco R-1093

Pioneer XB899
Taylor Evans Bird-A-Boo
Dorman BR 100
Frontier 409

1967

148
-t
.
144
135

124
141
-

151
-

«
143
.
.

-
.
-
-
136

1968

83
64
-
70
73

.
66
67
70
58

.
77
.
66
67
_

--
82

1

117

-
120
121
119

.
122
128
132
-

121
117
126
.
115

100
121
124
-

1969
2

116
~
112
118
123

.
116
123
127
-

129
120
125
-
118

116
115
121
-

3*

133

-
103
121
122

.
114
130
116
-

125
119
120

_.
123

119
125
122
-

*1, 2, and 3 refer to planting dates May 7, May 21, and June 4, respectively.
tNot grown because of limited availability of seed.

3-400
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WEED CONTROL IN SORGHUM ON SANDY SOILS

Marion E. Kroetz, Berlie L. Schmidt, and Merle H. Niehaus
Department of Agronomy

When the sand farm was acquired in 1967, it was decided that the growing of
limited amounts of sorghum would be desirable to get a general idea of how sorghum
yields compared to corn on droughty soils. Since weed control in sorghum is a con-
cern to researchers responsible for this crop, weed control plots were established.

The 1969 plots included chemical and cultural weed control methods,
weeds were smartweeds and crabgrass. 1969 results were:

Cultivations

Major

Herbicide

None

Atrazine** (2 Ib./acre)

Miloguard (2 Ib./acre)

2,4-D
(1/3 Ib./acre post)

Ramrod

X

0

29.6*
2.0t

83.2
8.3

51.7
2.3

6.5
1.3

1.1
1.0

34.4*
3. Of

1

10.4
1.7

97.0
9.0

86.3
7.3

14.1
1.0

21.4
4.3

45.8
4.7

2

23.4
5.0

91.0
9.0

69.9
9.0

10.4
3.3

5.7
4.0

40.1
6.1

X

21.1
2.9

90.4
8.8

69.3
6.2

10.3
1.9

9.4
3.1

40.1
4.6

*Bu/acre @ 13.5% H20
tWeed rating 1-10, with 10 = no weeds, taken July 24
**Not labeled for sandy soils
LSD for herbicides ,05 ~ 30,6 bu.

Cultivations ~ N.S.

Atrazine and miloguard gave the highest sorghum yield. Ramrod and the rate
and time of 2,4-D were ineffective on smartweeds. There was no significant dif-
ference in yield from cultivation.

Sorghum yielded slightly lower than corn on the farm in 1969. In other
years they were essentially the same. This does not give a complete picture
since only one sorghum variety (AKS 614) was used.

H-272

47



BIRD-RESISTANT GRAIN SORGHUM FOR FINISHING CATTLE

H. W. Newland, E. W. Klosterman, and R. R. Johnson
Department of Animal Science

and C. K. Smith and J. E. Jones
Department of Veterinary Science

For the past 3 years, since the fall of 1967, the beef cattle research work
at the Northwestern Branch of OARDC has been devoted to studying the feeding
value of bird-resistant grain sorghum for finishing cattle. Because of the
widespread damage to the corn crop by the red-winged blackbird in northwest Ohio,
considerable acreage of bird-resistant grain sorghum has replaced corn in the
cropping program. Likewise, a considerable amount of corn has been replaced in
the diet of cattle by the bird-resistant grain sorghum used either as silage or
as grain.

It therefore seemed desirable to compare the feeding value of this sorghum
with corn for finishing cattle. Although several stations in the southwestern
United States have compared sorghum silage with corn silage for cattle, most of
those trials involved the use of the forage-type sorghum rather than the grain
sorghum varieties such as those used in the trials discussed here.

Superimposed on the principal objectives in these trials were several other
studies involving preconditioning and other measures for the prevention or con-
trol of shipping fever.

Experimental Procedures

The cattle used for these experiments all originated in Ohio. For the 1967-
68 trial, yearling steers were used; for the 1968-69 and 1969-70 trials, native
calves purchased from the Ohio graded sales were used.

Sorghum silage was made from a bird-resistant grain sorghum (AKS-614) which
was grown at the Northwestern Branch. At the time of harvest for silage, grain
in the sorghum was matured but still contained approximately 58 percent moisture.

Since the stalk on this sorghum variety is comparatively short in comparison
to corn and therefore the grain-stalk ratio somewhat higher than in corn silage,
it was felt that chopping the sorghum silage fine enough to crack the kernels
would improve utilization. This attempt has been made for 2 years and with differ-
ent types of machinery, but it has been impossible to chop the sorghum silage at
harvest time sufficiently fine to crack an appreciable amount of kernels. There-
fore, during the first year!s trial the sorghum silage was rolled as it came from
the silo and previous to feeding. This resulted in cracking approximately 75
percent of the sorghum kernels. This was used in the comparison of rolled vs.
unrolled sorghum silage. At silo filling time, 10 Ib, of urea (281) and 10 Ib.
of limestone were added per ton of silage.

For the high moisture grain sorghum trials, the same bird-resistant grain
sorghum was grown at the Northwestern Branch and the grain combined in the field
when the dry matter reached approximately 70 percent. Corn grain was harvested
at approximately the same moisture content and both of these were stored in con-
ventional concrete stave tower silos. The grains were fed either whole or rolled.
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(BAR-3, Elanco); Reulene pour-on grub control; and a parasite
control measure using thibenzole*

Results

The following generalized conclusions can be drawn from the results of the
first two years1 experiments:

Palatability of grain sorghum when fed either as a silage or as a grain did
not appear to be a problem. Intakes equalled or exceeded the intake of either
corn silage or corn grain fed under the same conditions.

Dry ground shelled corn was superior to dry ground sorghum grain for finishing
steers. Shelled corn produced 12 percent faster gains and 25 percent less feed was
required per pound of gain compared to sorghum grain.

The most significant result of this series of experiments was proof of the
fact that grain sorghum, fed either as a silage or a grain, must be rolled or
ground previous to feeding cattle for best results. High moisture corn grain pro-
duced 34 percent faster gains than unrolled high moisture sorghum grain, but when
the sorghum was rolled the gains were only 10 percent greater. Likewise, high
moisture shelled corn resulted in 40 percent better feed efficiency than unrolled
high moisture sorghum grain but only 16 percent better feed efficiency when the
sorghum grain was rolled.

Rolling the sorghum silage as it came from the silo was accomplished with the
same roller mill as described for rolling the grain. As in the case of the high
moisture grain, the results of the sorghum silage experiment definitely showed that
sorghum silage utilization is greatly improved by rolling previous to feeding. The
cattle receiving the rolled sorghum silage resulted in 29 percent faster daily gains
and on 16 percent less feed per pound of gain than those receiving the unrolled
silage.

After repeated attempts to field chop sorghum silage sufficiently fine to
crack a large percentage of the kernels, it was concluded that the currently de-
signed forage harvesting machinery is incapable of chopping this silage suffi-
ciently fine for maximum utilization by cattle.

When cattle were carried to equal market weights and grade, these experiments
showed that bird-resistant grain sorghum either as silage or as grain produced a
beef carcass approximately equal to corn.

The overall results of the preconditioning and the various vaccines used in
an attempt to control shipping fever showed no clear-cut beneficial response from
the various materials used.

In general, bird-resistant grain sorghum has been shown to produce yields
approximately equal to corn in this area. The work reported here showed the feed-
ing value for finishing cattle to be approximately 85 percent that of corn, used
either as a silage or as a grain (providing it is rolled in either case). Thus
it may be concluded that grain sorghum may have a place in the feeding program for
cattle where damage from blackbirds would exceed a 15 percent loss in the corn crop.

S-402
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THE DEVELOPMENT OF IMPROVED VARIETIES AND STRAINS
OF PROCESSING TOMATOES FOR MECHANICAL HARVEST

S. Z, Berry
Department of Horticulture

Maintenance of an adequate supply of high quality tomatoes in Ohio for pro-
cessing is increasingly hampered by the lack of competent harvest labor. This
critical labor shortage has created an urgent need for tomato varieties suitable
for mechanical harvest. In other areas of the country, mechanical harvesting has
made it possible to markedly improve their competitive position through reduction
of harvest cost and alleviation of harvest uncertainties.

Work at Northwestern Branch is progressing toward the development of improved
stocks. Varieties presently being used in Ohio require harvest more than once for
profitable production. In addition, they lack sufficient early maturity to allow
for a suitable spread in delivery to the processing plants. Major effort is being
expended to correct these traits by breeding new strains which are small, compact,
multi-branched, and early in maturity. An important phase of the program is devel-
opment of types with resistance to the wilt diseases, Fusarium and Verticillium.

Since harvest is once-over, uniform maturity is essential. Other objectives
are fruits which are resistant to environmental moisture cracking, which can main-
tain quality when mature on the vine, withstand mechanical handling without damage,
and break clean from the stem at harvest. High in priority are tomatoes which have
suitable quality characteristics such as good color, flavor, solids, acid, and
wholeness with a minimum of core.

Breeding, selection, and advancement in generation of new lines is being per-
formed in both the field and greenhouse in conjunction with a southern winter breed-
ing nursery. Stocks with potential are being entered in replicated trials for more
intensive mechanical harvest evaluation as well as for processing evaluation in
juice and whole form. As soon as the most promising lines are identified, these will
be entered in grower trials.

Because of the large number of objectives in this program, these breeding
strains represent interim developments. Continued improvement of these varieties
is essential if they are to help maintain Ohio's competitive position in tomato
production and processing.
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EVALUATION OF TOMATO VARIETIES FOR PROCESSING

Wilbur A. Gould
Department of Horticulture

The principal objectives of this project are: to determine the climatic and
edaphic adaptability of new varieties to the processing area of northwestern Ohio;
to determine the suitability of the varieties on trial for hand and/or mechanical
harvesting; and to obtain an estimate of the quality characteristics for the more
promising varieties.

Additional varieties suitable for mechanical harvesting are needed to permit
a range in maturities of tomatoes suitable for both processed products and peeled
tomatoes. Tomato harvesters are commercially available from several different
sources and a number of machines are in operation in Ohio, Tomato harvesting
cannot be fully mechanized until suitable varieties are available to provide a
range in maturities and types for both processed products and whole tomato pack.

From the results obtained in previous trials, only these varieties can be
recommended for mechanical harvest: Heinz 1370, Red Top, Chico III, Harvester,
LaBonita, Heinz 14451, Libby 1626, Roma, and Bouncer (ROFG). Bouncer must be left
in the field until color is fully developed, since internal color lags somewhat
behind external color.

During the 1969 season, approximately 56 new and standard varieties were
evaluated in either single, double, or five replicated plots. Results of five
replicated variety evaluation are included in Table 1.
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TOMATOES FOR MECHANICAL HARVESTING

Wilbur A. Gould
Department of Horticulture

With the development of mechanical harvesters for tomatoes, emphasis has been
placed on development and revision of present handling methods. This study is in
the sixth year to evaluate the effects of various handling methods on product
quality. Hand picking vs. mechanical harvesting is also being compared, with
particular attention given to the relationship of raw product quality to canned
product quality.

Varieties of tomatoes are mechanically harvested when they reach peak yield,
Following harvest, they are transported in the standard hamper or lug box (30 to
50 Ib.), 500 Ib. tote box or bulk bin, or bulk tanks holding 400 to 600 Ib. of
tomatoes with 150 to 200 Ib. of water with and without detergents and chlorine. The
tomatoes from the two methods of harvesting and the various handling containers are
held for periods up to 48 hours prior to processing to study any changes in pH,
ascorbic acid, spore and bacterial growth, and mold and yeast formation. After
each of the holding periods (6, 12, 24, and 48 hours), the tomatoes are graded,
canned as whole tomatoes and tomato juice, and the finished product is graded
and quality evaluated.

It is anticipated that this study will lead to changes from the present system
of handling tomatoes to more efficient systems, with improvement in retention of
raw product quality for processing. Further, the mechanical harvesting of tomatoes
will eventually eliminate much of the migrant worker problem and result in a more
uniform system of automating the harvest of tomatoes for processing.

Major concerns at the present time include aspects of efficiency of machine
sorting vs. sorting at the factory, grade and condition by cultivars for the various
handling treatments, holding times as related to product quality and changes during
holding, and relationship of canned product quality by cultivar and handling
treatments.

S-366-1
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HERBICIDES ON TOMATOES

E. K. Alban
Department of Horticulture

Several herbicides have been evaluated with transplant tomatoes during the
pa^t 6 years. The use of herbicides with direct-seeded tomatoes is being studied
at Columbus.

Pre-plant incorporated herbicides: Planavin and Treflan are being used commer-
cially in northwestern Ohio. An Eli Lilly product (EL 179) looks very promising
and will probably be cleared for use with both direct-seeded and transplants for
the 1971 season. Treflan should be incorporated to a depth of 2 to 3 inches,
while Planavin should be incorporated about 1-1/2 to 2 inches deep.

Post-transplant herbicides; Dymid or Enide and Vegiben are being used commer-
cially. Dymid or Enide, at 6 Ib. actual per acre, is usually being applied as a
spray within a day or two after transplanting but before any weeds emerge. Vegiben,
at 4 Ib, per acre actual, is applied as a granular within a day or two after trans-
planting, providing all emerged weeds are eliminated by cultivation. EL 179
also looks promising with transplanted tomatoes and should be cleared for use by
the 1971 season.

Total Marketable and Non-marketable Yields of Machine Harvested Tomatoes
from 1969 Herbicide Plots (cultivar Chico Grande)

Marketable in Ton/A Non-marketable in Ton/A
Treatments #1 #2 Total Green Culls Total

Dymid 6# AIA* 18.8 5.2 24.0 13.4 1,4 14.8
post

Vegiben 4# AIA 17.4 4.5 21.9 10.3 1.7 12.0
post

Planavin 1# AIA 18.4 5.6 24.0 11.1 1.7 12.8
pre-plant
incorporated

Treflan 1# AIA 17.2 5.3 22.5 11.2 2.1 13.3
pre-plant
incorporated

Check 16.8 5.8 22.6 10.2 1.7 11.9
cultivated

*AIA--active ingredient per acre.

SS-142
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THE EFFECT OF SEEDING RATE AND SPACING
OF TRANSPLANTS ON TOMATO YIELD

James F. Gauss
Department of Horticulture

Direct-seeding is rapidly increasing in tomato producing areas uhere poor
seedling emergence and early yields are not important factors of production.
However, these two factors are an important aspect of the direct-seeding outlook
in Ohio. Most of Ohiofs tomatoes are groun on silt loam or heavier soils. Under
present soil conditions and management practices in Ohio, direct-seeding in heavy
soil has generally proved unsuccessful. Early maturity is a prime factor to both
the grower and processor in Ohio. Direct-seeded tomatoes generally require a longer
frost-free season than transplanted tomatoes to achieve top yields. Cold tempera-
tures and frost in early fall make the growing season in northwestern Ohio rela-
tively short. Therefore, direct-seeded, late-maturing cultivars may not achieve
their full yield potential.

As a primary result of these two major direct-seeding problems, 90 percent
of Ohio's tomato growers still rely on Georgia-grown tomato transplants for plant-
ing stock.

The present work was established in cooperation with Dr. Casmir A. Jaworski
of the USDA in Tifton, Georgia. Its purpose was to initiate a series of studies
to determine the effects of present cultural practices used in raising Georgia
transplants on transplant quality and subsequent tomato yield and maturity in Ohio.
The 1969 study dealt with two major factors: the seeding rate used in Georgia and
the plant population used in setting the transplants in Ohio.

Two cultivars, Libby 1626 (midseason, mechanical harvest type) and New Yorker
(early, hand harvest type) were direct-seeded in Georgia April 16 at three dif-
ferent rates: 637,000 seeds per acre (22/foot of row), 971,000 per acre (33/foot)
and 1,573,000 per acre (54/foot). The transplants were harvested, graded, and
shipped from Georgia May 27 and planted in Ohio June 2 and 3. Transplants were
spaced 5 feet between rows and b, 12, and 24 inches within the row, giving plant
populations of 17,424, 8,712, and 4,356 plants per acre respectively.

Both cultivars responded similarly to the factors involved. The results pre-
sented are an average of the two cultivars.

Fruit Size

The seeding rate used in Georgia had no significant effect on fruit size.
Within-row spacing had a highly significant effect. The higher the plant popula-
tion (the closer the within-row spacing), the smaller the fruit.

Marketable Fruit per Plant

There was no significant difference in the number of marketable fruit per
plant relative to the seeding rate. Within-row spacing, however, had a highly
significant effect. The lower the plant population (the greater the within-row
distance between plants) the greater the number of fruit produced per plant. This
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was expected since higher plant populations tend to decrease fruit size and num-
ber per plant. This is due to severe plant competition for nutrients, water, and
light.

Marketable Yield

Within-row spacing had a highly significant effect on marketable yield per
acre. The lower the plant population, the lower the marketable yield. Since all
populations received the same amount of fertilizer, it is possible that the
highest population did not result in further yield increases because of early
fertilizer depletion and lack of supplemental irrigation.

While the seeding rate used in Georgia had no effect on marketable or total
yield per acre, it had a highly significant effect on the time of fruit ripening.
The two highest seeding rates delayed fruit set, subsequent ripening, and peak
harvest date.

Plant population also had a highly significant effect on fruit maturity. The
closer the within-row spacing (the higher the plant population), the earlier
the fruit set, ripening, and peak harvest date.

Summary

High plant population increased earliness of fruit ripening and yield. With
corresponding research on fertilizer application and management practices, earlier
and higher yields in Ohio may be possible.

The results obtained provide a strong indication that the present trend of
Georgia transplant growers toward higher seeding rates may be detrimental to early
harvest, one of Ohio's prime objectives in tomato production.

H-361
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DIRECT SEEDING OF TOMATOES FOR PROCESSING

T. H. Short and J. E. Henry
Department of Agricultural Engineering

Ohio processed tomato growers have become extremely interested in direct seed-
ing of tomatoes rather than transplanting. Much of this interest has developed
with the concept of once-over mechanical harvesting. The high plant populations
desired for mechanical harvesting are far too costly to establish by the current
transplanting system.

The ease and economy of direct seeding appears to have great potential in
alleviating the cost squeeze, but stands have not been easily obtained. Poor emerg-
ence on early spring tomato plantings can usually be attributed to inadequate mois-
ture, low temperatures, soil crusting over emerging seedlings or any combination of
these. Soil crusting and low temperatures are probably the most critical problems
and this research placed major emphasis on minimizing soil crusting.

Two basic planters were used in this study. One was a John Deere #33 vegetable
seed planter and the other was a John Deere #71 flexi-planter modified to use the
J. D, #33 seed boxes* Hoppers were designed and mounted on each planter to meter
granular anticrustant material into the HV" groove between the soil opener and the
press wheel. Vermiculite, perlite, and sawdust were used as granular anticrustants.
A sprayer system was designed to apply liquid mulch over the row behind the press
wheel. Water-emulsified asphalt was used in all cases. All planter units and the
sprayer system were mounted on a free floating tool bar arrangement.

Tomato seed was clump planted at a rate of three to five seeds per clump and
clumps were spaced 9 inches apart in the row. Double rows 13 inches apart were
planted on 60-inch centers. Emergence results were obtained from 20-foot samples
marked off in each row. In each 20-foot sample, the number of plants in each clump
was counted to obtain the clump population frequency.

Although the plantings were made at a later date than desired (May 21), it is
evident from Table 1 that there was a great deal of significant variation in emerg-
ence for different treatments. The soil was very dry and cloddy at the time of
planting. The station had approximately 1/2 inch of rainfall 4 days after planting
and 1 inch of rainfall on June 3 which was the day after the first count was made.
None of the rains were extremely severe, but there was enough pulverization and dis-
persion of the soil particles to create a substantial surface crust during emergence,

In each 20-foot sample, there should have been about 26 clumps for a perfect
stand. The table indicates a very wide variation in clump count on the first date,
but little variation on the second date. There was wide variation on the second
date, however, in total plants, vigor and size, and frequency of each size clump.
In many cases a clump had to be counted because possibly only one small seedling
had emerged, but it was adding very little to the real quality or desirability of
the row.

In almost every case it was possible to say that an increase in anticrustant
treatments in a row resulted in a direct increase in emergence. For instance, a
granular anticrustant produced better rows than no treatment, but a combination
of granular anticrustant plus asphalt produced the best rows. Perlite actually
seemed to be the best granular anticrustant which may have been due to the reflec-
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CHANGES IN SOILS TEST PHOSPHORUS AND POTASSIUM
ASSOCIATED WITH PROCESSING TOMATO PRODUCTION, 1968-1969

Freeman S. Hewlett** Wilbur A. Gould, and Walter N. Brown*
Department of Horticulture

The soil test for phosphorus and potassium is constantly utilized as an
indication of the amount of each element to apply in order to insure that neither
one becomes deficient during the season. In experimental work at the Northwestern
Branch of the Ohio Agricultural Research and Development Center, the relation of
applied phosphorus and/or potassium to yield of mechanically harvested tomatoes and
to their leaf composition for these elements has been studied.

In 1968 three plant densities and four nitrogen increments of 40, 80, 160, and
320 Ib. per acre were utilized. No phosphorus or potassium was applied to the
soil either before planting or during crop production. In 1969 both nitrogen and
potassium were included. The lowest nitrogen increment was eliminated while potas-
sium was applied at the rate of 0, 1000, and 2000 Ib. per acre. The lowest plant
density treatment was also eliminated.

In 1968 the soil test for phosphorus and potassium was made before planting
and immediately after harvest. In 1969 potassium was applied prior to the soil
test while the small amount of elemental phosphorus added (20 Ib. per acre) was
applied after the soil samples were taken. No significance need be given to the
fact that graphs presented for 1968 involve plots receiving 160 and 320 Ib. of
elemental nitrogen per acre. The yield of Bouncer was highest at these levels
while with Heinz 1370 little increase in yield occurred above 80 Ib. of elemental
nitrogen per acre. In 1969 the phosphorus soil test values were presented for the
plots receiving 320 Ib. of nitrogen per acre while for potassium the values for the
increments of potassium were presented. The results for both 1968 and 1969 are
presented in Figures 1 to 12.

Phosphorus 1968

Bouncer (Figure 1): The values for phosphorus before planting show lower values
at the middle density but this has no significance and merely indicates plot var-
iation. Reduction during cropping amounted to 15 to 40 Ib. of elemental phosphorus.

Heinz 1370 (Figure 2): Cropping was associated with a drop of 20 to 50 Ib. of
phosphorus.

Potassium 1968

Bouncer (Figure 3): A drop occurred only at the middle density but this cannot be
considered significant. Otherwise there was little change in soil potassium.

Heinz 1370 (Figure 4): The soil test values ranging from 280 to 300 Ib. prior to
planting showed no more than 20 Ib. reduction during crop production.

^Deceased
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Phosphorus 1969

Bouncer (Figure 5): A drop of 90 to 100 Ib. occurred during production. Only 30
Ib. remained at the end of the crop.

Heinz 1370 (Figure 6): Similarly a drop of 90 to 100 Ib. occurred during production.
Plant density showed little effect.

Potassium 1969

Bouncer-2000 Ib. (Figure 7): Following application of 2000 Ib. of elemental potas-
sium, the soil test showed a range of 675 to 710 Ib. of elemental potassium. The
reduction during cropping amounted to not more than 100 Ib.

Heinz 1370-2000 Ib. (Figure 8): The soil test showing somewhat less than 700 Ib.
prior to planting was followed by a reduction of about 75 Ib. during growth and
fruiting.

Boizncer-1000 Ib. (Figure 9): The soil test values for potassium following addition
of 1000 Ib. of elemental potassium ranged from approximately 525 to 575. The
reduction during cropping amounted to about 25 Ib.

Heinz 1370-1000 Ib. (Figure 10): Figure 10 shows a drop during production of 60 to
100 Ib. from the total quantity ranging from between 560 and 600 Ib.

Bouncer-No potassium added (Figure 11): Prior to planting, soil potassium was
approximately 400 Ib. per acre. Surprising as it may seem, the drop during produc-
tion was not more than 15 Ib.

Heinz 1370-No potassium added (Figure 12): Figure 12 shows that no change in potas-
sium of 400 Ib. per acre as indicated by the soil tests occurred during growth of
the plants and fruit development.

Discussion

From the results of the soil analysis for phosphorus, it was evident that
the quantity before planting was no greater than that required for one crop.
Before planting, the amounts in 1968 ranged from 50 to 90 Ib. per acre. They
were reduced to 30 to 40 Ib, by the end of harvest. Even in 1969 the values fell
from 140 Ib. per acre down to 30 to 40 Ib. per acre.

The relation between these soil and leaf values for phosphorus is extremely
informative. In 1968 the phosphorus leaf content ranged from 0.10 to 0*41 percent
on the dry weight basis (0.20 percent is considered the minimum requirement below
which leaf content should not fall except at the end of the season). In 1969
the comparable range was 0.14 to 0.81 percent and the values early in the season
were much higher than in 1968. The tentative conclusion is that the phosphorus
soil test before planting should show at least 140 Ib. per acre. This refers to
elemental phosphorus.

Soil potassium ranging from 250 to 300 Ib. per acre in 1968 was associated
with a range in leaf potassium of 1.12 to 2.73 percent. This is too low, since
2.50 is considered the minimum requirement below which yield and quantity may
not be reduced.

-63-









PLANT DENSITY AND NITROGEN APPLICATIONS IN RELATION
TO YIELD OF TWO PROCESSING TOMATO CULTIVARS

Freeman S. Hewlett** Wilbur A. Gould and Walter N. Brown*
Department of Horticulture

Plant density is of major importance in production of processing tomatoes,
since any increase in yield resulting from an increase in plants per acre would
be highly desirable. In considering increased plant density, a question arises
about the effect of plant density upon the supply of nutrients phosphorus, potas-
sium, and nitrogen in particular.

The supply of nitrogen available to the plant is always a matter of concern
because of its effect, if in excess, of reducing fruit set and delaying maturity.
This is particularly true now, as mechanical harvesting is gradually replacing
hand harvesting. The effect of phosphorus upon plant growth may be important,
while the influence of potassium upon quality attributes of fruit is always a
matter of concern.

For these reasons, work dealing with plant density in relation to nitrogen and
phosphorus was conducted in 1964 and 1965. A report of this work was presented in
a 1967 research summary. Similar work was resumed in 1968 involving density and
nitrogen. In 1969 nitrogen and potassium were included in the work and related to
plant density. All of this work was done at the Northwestern Branch of the Ohio
Agricultural Research and Development Center. This summary reports some of the major
results of research conducted during these two seasons. In 1968 three densities^ con-
sisting of 5,482, 11,680, and 17,520 plants per acre were established. Four nitrbgen
increments involving 40, 80, 160, and 320 Ib. of elemental nitrogen per acre in the
form of ammonium nitrate were applied to plots of each density. Phosphorus and
potassium were not applied to the soil before or after planting.

In 1969 the lowest density and nitrogen treatments were eliminated. Potas-
sium was brought into the experiment and applications involving 0, 1000, and 2000
Ib. of elemental potassium per acre were made to plants of the two densities. The
fertilizer salt was muriate of potash.

Plants were grown in the greenhouses of the Ohio Agricultural Research and
Development Center at Wooster. They were transported in flats to Hoytville and
planted immediately. The dates of planting were June 10, 1968, and June 3, 1969.
Bouncer and Heinz 1370 were used both years. Sampling of mature leaves took place
July 11, 1968, and June 24, 1969, and continued at 2-week intervals until at
least Sept. 5.

Soil tests for elemental phosphorus and potassium were taken just before plant-
ing and immediately after harvest. This paper summarizes the results from plots
receiving the higher amounts of nitrogen at the various densities.

During both years the fruits were mechanically harvested. The weights of
discarded green fruits as well as culls were obtained. Fruit samples were immedi-
ately taken to the processing laboratory of the Department of Horticulture at The
Ohio State University and processed immediately under the direction of Dr. Wilbur
A. Gould. The results from the processing laboratory are available but have not
been statistically analyzed.

*Deceased
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Total Nitrogen In Leaves of Plants at Successive Sampling Dates

Figures 5 through 8 present results for only the lowest and highest amounts
of applied nitrogen. Particular attention should be given to the total quantities
of leaf nitrogen at the first sampling date and during the entire month of July.
Apparently the critical period during which nitrogen may be excessive or too low
extends from late June to the first week of August. The nitrogen content during
the second week in July is possibly critical.

Bouncer—Figure 5 shows the progressive change in nitrogen in the leaves of
plants receiving 40 Ib. of nitrogen. On July 11, less than 3.0 percent was present
and 2 weeks later it was still only about 3.0 percent. By August 7, the content
had fallen to 2.0 percent. Regardless of density, the nitrogen content was approxi-
mately the same.

Plants receiving 320 Ib. of nitrogen had approximately 3.0 percent on July 1
and 2 weeks later the values were considerably higher (Fig. 6). Even on August 7,
the content was 3.0 percent in leaves of the two higher densities. After the
high point on July 23, nitrogen in the leaves of plants of the lowest density fell
much more rapidly.

Heinz 1370—Yield results for ripe fruits of plots receiving 80, 160, and 320
Ib. per acre have been shown to be not greatly different. However, 40 Ib. of
actual nitrogen resulted in a reduced yield. Therefore, comparison of leaf nitrogen
for the 40 and 320 Ib. plots is sufficient to show a trend for the three densities.
In the plots receiving 40 Ib. per acre, nitrogen was slightly above 3.0 percent
on July 11, and with the exception of plants at the lowest density, appreciably
below 3.0 percent on July 23 and August 7 (Fig. 7). In contrast, Figure 8 shows
that nitrogen content was considerably above 3.0 percent on July 11 and still
above on July 23. On August 7, the content was still approximately 3.0 percent.
Actually little difference was evident between the three density plots. Again,
as with Bouncer the critical period for nitrogen extended from July 11 to August 7.

Total Yield per Acre, 1969

Bouncer—Figures 9 and 10 present the total yield of ripe and green fruits
in plots receiving 80 and 320 Ib. of nitrogen. At the highest level of nitrogen
(320 Ib.), the highest total yield of ripe fruits was obtained. It is interesting
to note that at this higher level the yield of the plants at the 11,680 density
equaled that at the higher density. The yield of ripe fruits totalling 23 tons
per acre was quite satisfactory.

Heinz 1370—Figures 11 and 12 show that yields of ripe fruits at 80 and 320 Ib.
of nitrogen per acre were approximately the same. The difference between the two
treatments was the greater number of green fruits at the 320 Ib. level. The
greatest yield of ripe fruits was obtained at the lower density (11,680 plants
per acre). It is obvious that the yield of this cultivar was considerably below
Bouncer and very unsatisfactory.

Total Nitrogen in Leaves at Three Nitrogen Levels and Two Plant Densities

Bouncer— The main difference in total nitrogen between plants receiving 80 and
320 Ib. of nitrogen per acre (Figs. 13 and 14) was between the July 15 and July
29 sampling dates. At the 80 Ib. rate, leaf nitrogen fell to below 3.0 percent
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while at the 32C Ib. rate the content was appreciably above 3.0 percent. It should
be recalled that at the higher nitrogen level the yield of plants at the lower
density equaled yield of those at the higher density. The total nitrogen of the
plants at this lower density slightly exceeded that of the higher density plants
during the critical period.

Heinz 1370—Comparison of Figures 15 and 16, which present the total nitrogen
content for"the" plants receiving 80 and 320 ib. of nitrogen, shows that the higher
nitrogen application resulted in higher amounts of nitrogen on June 24, July 15,
and July 29, as well as on August 12. Apparently the higher leaf nitrogen was
associated with delayed maturity of the plan" receiving 320 Ib. of nitrogen, since
the tonnage of green fruits was appreciably larger. It is, however, somewhat sur-
prising that the yield of the plants receiving this large quantity of nitrogen had
a nitrogen leaf content only a fraction above 3.0 percent on July 15. The plants
of the two densities possessed almost an identical leaf nitrogen content.

Summary

The following conclusions may be drawn from the experimental work conducted
during 1968 and 1969.

1. Bouncer exceeded Heinz 1370 in yield of mechanically harvested ripe fruits.

2. Generally 80 Ib. of elemental nitrogen per acre was insufficient for Bouncer
but not for Heinz 1370.

3. The yield of ripe fruits of Heinz 1370 receiving 80 Ib. of nitrogen was approxi-
mately the same as that of plants receiving the larger quantities of nitrogen.

4. The yields of mechanically harvested fruits of Heinz 1370 were unsatisfactory
at any density.

5. The yields of both cultivars at the higher density were equal to or superior
to those at the lower density.

6. The main difference in leaf nitrogen content between the plants receiving
the lowest and the highest nitrogen applications occurred during late June and
July.

7. It appeared that the higher leaf nitrogen was distinctly less satisfactory
with Heinz 1370 than with Bouncer. Apparently 320 Ib. of nitrogen per acre was
much too high for Heinz 1370.

8. The results show distinctly the value of leaf analysis as a tool in measuring
the effects of different quantities of applied nitrogen upon the yield of ripe
and green fruits. Values close to 3.5 percent on July 15 were generally the most
satisfactory, with quantity maintained at approximately 3.0 percent during the last
week of July.

S-373

-70-











THE OHIO STATE
IJNIVEfcSFF


