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PACTS ABOUT THE SOUTHERN BRANCH

History: The Southern Branch of the Ohio Agricultural Research and
Development Center, Ripley, was established March 1, 1957- It is located
in the center of the white burley tobacco area, near the line between
Adams and Brown Counties* These two counties grow two-thirds of the
burley crops in Ohio*

The farm consists of 275 acres of undulating land typical of the
area. The soils are all silt loams, including Lowdon, Jessup, Cincin-
nati, Rossmoyne, and Avonburg, which are prevalent in this section of
the state.

Development : After the farm was acquired, a new residence was built
for the f arm manager and the old residence was remodeled, with the north
portion made into the Branch office* The large barn, formerly used for
horses, was renovated to house beef cattle. The hog barn was remodeled
to serve as a farm shop. Other older buildings were either razed or
revamped to serve specific farm needs. A new two-tier forced ventila-
tion tobacco barn was built in 1969-

A water well was drilled. Fortunately, it was one of the few wells
in the area with sufficient capacity for domestic purposes. In 1958*
a 3*2 acre pond was constructed to provide water for livestock and irri-
gation, as well as to study various methods of treating pond water for
domestic use. In 195>9* a Water Treatment Laboratory was constructed
for use in the research.

In the fall of 1958, some 10,000 linear feet of field drain tile
were installed. Approximately 2 miles of internal field fences were
removed, with fields re-arranged to fit the research needs.

Re search Program: The Southern Branch was established primarily to
carry out research with white burley tobacco, forages, beef cattle,
tree fruits, and other related problems in the area. During the past
12, years, the research program has grown and now involves five Research
Center departments: Agronomy, Agricultural Engineering, Animal Science,
Entomology, and Horticulture. There are 21 active research projects
being conducted1by 26 staff members.

Tobacco: The Southern Branch has a tobacco allotment of 3*%h-acres,
most of which is devoted to various phases of the tobacco research pro-
gram. It includes work with varieties, irrigation, fertility studies,
weed oontrol, bed treatments for plant production, and continuous rota-
tions . The importance of burley tobacco production in Ohio is pointed
out by the fact that production in 1969 amounted to 20.8 million pounds
valued at approximately $13 million.

In 1969, various field trials were started to determine the value
of practices being discussed and tried by tobacco farmers. These in**
elude skip~row planting, topping methods, no^tillage, plastic mulch,
grading plants, date of setting, leaf feeding, transplant solutions,
row spacing, fertilizer placement, and high rates of nitrogen and
fertilizer.







Kentucky 10 Is a late-blooming, slow-maturing, high-yielding variety
of medium quality. Plants are short, with many medium sized leaves. It
is resistant to mosaic and moderately resistant to black root rot and
fusarium wilt but is susceptible to wildfire and blackshank.

Kentucky 12 is a late-blooming, late-maturing, high-yielding variety
of fair to good quality* Plants are tall and have more and shorter
leaves than Kentucky 10* Leaves will be longer if the plants are topped
early, when half the plants are in bloom* It is highly resistant to
fusarium wilt, resistant to wildfire and mosaic, and moderately resistant
to black root rot but is susceptible to blackshank*

TABLE li-Acre Yield in Pounds of Recoiitmended Burley
Tobacco Varieties and Hybrids*

Variety or Hybrid Year
_ 1963 1964 1965 1966 1967 Average

Pounds Per Acre
Kentucky 10 2627 2227 2108 2736 2544 2448

Kentucky 12 2442 2042 2053 2458 2475 2294

Burley 21 2336 1944 1983 2426 2436 2225

MS Burley 21 x Ky 9 2392 2196 2131 2547 2705 2394

MS Burley 21 x Ky 10 2621 2183 2143 2781 2727 2591

MS Burley 21 x Ky 12 2443 2122 2084 2523 2557 2346

TABLE 2.—Acre Value in Dollars of Recommended Burley
Tobacco Varieties and Hybrids.

Variety or Hybrid Year __
1963 1964 1965 1966 1967 Average

Dollars Per Acre
Kentucky 10 $ 1701 $ 1455 $ 1424 $ 1920 $ 1797 $ 1659

Kentucky 12 1486 1317 1350 1718 1759 1526

Burley 21 1533 1290 1341 1722 1720 1521

MS Burley 21 x Ky 9 1572 1474 1442 1803 1913 1641

MS Burley 21 x Ky 10 1721 1490 1475 1973 1936 1719

MS Burley 21 x Ky 12 1614 1436 1408 1778 1808 1609



Burley 21 is an sarly maturing, medium yielding vai-iety of very
high quality. Plants ara tall, with fewer and shorter leaves than
Kentucky 10 or 12. It ij resistant to wildfire and mosaic, has low
resistance to black root rot and fusarium wilt, arid is susceptible
bo blackshank.

MS Burley 21 X_ Kentucky 9 is a high-yielding hybrid of high quality,
similar in growth habit and appearance to Burley 21. It is resistant
to wildfire and mosaic and hao low to moderate black root rot and
fusarium wilt resistance but is susceptible to blackshank. It has
greater tendency to lodge due to wind than most varieties.

MS Burley 21 X Kentucky 10 is a very high-yielding hybrid of high
quality, similar in appearance to but earlier flowering than Kentucky
10. It is susceptible to blackshank but has reasonably good resis-
tance to other diseases.

MS Burley 21 X Kentucky 12 is a medium yielding hybrid of hign
quality, similar in growth habit and appearance to Kentucky 12. It is
susceptible to blackshank but has reasonably good resistance to other
diseases.

S-337-1

PHOSPHORUS AMDPOTASSIUM FERTILIZATION

This experiment was designed to determine the amounts of phosphorus
and potassium required to produce optimum yields of high quality burley
tobacco under the soil and climatic conditions existing in southern
Ohio. Experimental plots are maintained in a 3~y@a^ rotation of to-
bacco, small grain, and meadow. Four rates of phosphorus and four rates
of potassium are compared with control plots which receive none of the
plant nutrient being studied but which receive adequate amounts of other
plant nutrients. The experimental site is located on Allensville silt
loam, a soil with inherently low levels of phosphorus and potassium.

In 196[j., two rates of nitrogen, 120 and 180 lb., were superimposed
on the phosphorus and potassium rates. The average yields from 196Ij. to
1967 are shown in Table 3. Yield data were not obtained in 1968 because
of scald damage resulting from standing water and high temperatures.

The data indicate that 120 lb. of phosphate and 200 lb. of potash
applied to tobacco grown in rotation are sufficient to maintain yields.
Nitrogen rates of 180 to 200 lb. per acre seem desirable.



TABLE 3.--The Effect of Phosphate and Potash Fertilization at
Two Rates of Nitrogen on Yield of Barley Tobacco

(1964-1967 Average).

Phosphate (P2
us) Nitrogen (N)

or Putash Ô jO) Pounds per Acre
Application 120 180

Yield of Burley Tobacco
Phosphate Ib/A Ib/A Ib/A

0 2168 2195
60 2413 2496
120 2488 2601
180 2506 2612
240 2523 2626

Potash Ib/A

0 1963 2030
80 2337 2501
160 2341 2457
240 2440 2595
320 2444 2593





CONTINUOUS_aiTLTURE

Since 1960, various cultural and fertility practices have been com-
pared as to their effectiveness in maintaining yields under continuous
tobacco culture. Cover crops9 manure, or additional nitrogen have not
produced yields comparable to those from nearby rotation plots receiving
about the same basic fertilizer application. The use of cover crops9
except when combined with the application of well-rotted manure9 has
tended to decrease yields slightly. In 1965. an additional treatment--
chemical sterilization of the field plots—was introduced* As shown
in Table 4* chemical sterilization of the soil offers promise of main-
taining yields of burley tobacco under continuous culture.

TABLE 4. --Yield of Burley Tobacco from Continuous and Rotation
Plots Receiving About the Same Basic Fertilizer Application

(1965--1967 Average).

Treatment Cover Crop* No Cover Crop

CONTINUOUS
Plus 5 tons of Manure/Acre

CONTINUOUS
No Manure, but 50 Ib, Additional
Nitrogen/Acre

STERILIZATION
Plus 50 Ib. Additional 2189 2480
Nitrogen/Acre in 1966-67

ROTATION 2282

*Field brome seeded at last cultivation*

s-337-4
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APPLE CULTIVAR AND ROOTSTOCK EVALUATION
FOR SOUTHERN OHIO PRODUCTION

Freeman S* Hewlett
Department of Horticulture

To obtain more precise information on the behavior of certain
apple cultivars and mutations in Southern Ohio, an evaluation orchard
was established in 1959 at the Southern Branch at Ripley. At the same
time, in view of the belief that size^controlling stocks should re-
place apple seedlings in order to permit greater tree population per
acre and earlier bearing, certain combinations were likewise utilized
in making up this planting*

The semi-dwarfing Mailing ¥11 was largely planted as the rootstock
for these cultivars* On the other hand, a very hardy cultivar known
as Manchu Crab, belonging to the species Malus baccata and believed
to have great promise as a hardy dwarfing rootstock and intermediate
stem portion, was utilized in certain combinations, particularly with
Starking and Ruby. In the case of the intermediate stem piece, Manchu
Crab itself was used; by necessity, seedlings of Manchu Crab served as
the rootstock for the two cultivars.

In this planting, a number of apple cultivars ripening over a long
period of harvest were utilized to ascertain their suitability for a
roadside market opening in early July and extending for an 8 to 9*-Bionth
period. Close, Red Gravenstein, Jonathan, Golden Delicious, Melrose,
Turley, Ruby, Blartayman 201, Oallia Beauty, Royal Red, Starking,
Starkrimson, and Chelan Red were established for this evaluation*

The trees of certain cultivars bore their first flowers in 1962.
In 19614., practically all trees of all cultivars produced sufficient
flowers for a full commercial crop* Unfortunately, due to heavy
damage to a number of trees as a result of the tornado in the spring
of 1968, the entire planting was removed.

The principal results obtained up to 1968 will be presented in
the following two sections.

GROWTH AND YIELD OF CULTIVARS ON MALLING VII AND APPLE SEEDLINGS

1. Cultivars propagated on apple seedlings and on Mailing VII
made relatively slow growth, indicating that a much closer
planting distance than that used (25> feet by 25 feet) might
well have been established in order to increase tree density
per acre to an appreciably greater extent.

2. The difference in size of the trees of most cultivars propa-
gated on apple seedlings and on Mailing VII was relatively
small* In general, the trees on both rootstocks came into
bearing at the same time.







EFFECTS OF INTERSTEM SEGMENTS OF MALLING TYPES AND MANCHU CRAB
^ 13^QN^GRQWm_.AND YIELD OF STARRING AND RUBY

1 . Manchu Crab cultivar as an intermediate segment with Mailing
VII rootstock resulted in small, undesirable trees, several
of which died prior to 1968*

2* Manchu Crab seedlings resulted in satisfactory Starking trees
but they were practically the same size as those propagated
on apple seedlings* Ruby was not propagated on Manchu Crab
seedlings*

3- Trees of Ruby and Starking propagated on Mailing VII developed
nearly the same size as those propagated on the non-dwarfing
apple seedlings.

1|,. Trees of both cultivars with an interstem section of Mailing
IX were appreciably dwarfed.

5« Mailing VII as an interstem portion with apple seedlings as
the rootstock showed very little dwarfing as compared to
trees propagated on apple seedlings.

Although the experiment did not rule out the possibility of using
Manchu Crab seedlings as the rootstocks for apple cultivars, no par-
ticular value would appear to be gained by such a procedure.

The desirability of utilizing a more dwarfing rootstock than
Mailing VII was definitely indicated*

The problem of establishing the maximum tree density per acre
under a given set of environmental conditions was brought out by
the results obtained in this planting* Regardless of the location
of a planting, the proper planting distance is a matter of judgment
by the fruit grower involved.
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EVALUATION OP CULT1VAHS AND SIZE*-CONTROLLING STOCKS
FOR SOUTHERN OHIO FRUIT PRODUCTION

Freeman S. Hewlett
Department of Horticulture

In view of the major emphasis given in Ohio to producing apples for
sale at farm and roadside markets, a new planting comprised of i|lj. culti-
vars on size-controlling rootstocks was established in April 1969 at the
Southern Branch. This orchard replaces one planted 10 years earlier
which, from an experimental angle, was destroyed by the 1968 tornado*

The cultivars chosen for this evaluation are listed in Table 1 and
comprise mutations of Delicious,* Golden Delicious, Jonathan, and Rome
Beauty, The outstanding cultivars were obtained from seven nurseries
and were largely propagated on semi-dwarfing Mailing VII and Mailing
Merton 106. A few trees were propagated on Mailing Merton 10l|, Mailing
Merton 111, and apple seedlings.

A secondary but still important reason for comparing Mailing VII
and Mailing Merton 106 is the reported rather pronounced susceptibility
of Mailing Merton 106 to collar rot when the trees are grown in a poorly
drained, heavy soil* The controversy concerning the desirability of
utilizing Mailing Merton 106 has been rather widespread but no consensus
has developed. Mailing Merton 106 is still being widely planted in Eng-
land and America. Apparently, Mailing Merton 10l| trees planted in a
poorly drained, heavy soil have a greater hazard of developing collar rot.

Trees on Mailing VII, Mailing Merton 10ij., Mailing Merton 106, Mailing
Merton 111, and apple seedlings have been planted 18 feet between rows and
12 feet between trees in the row or 216 trees per acre* This relatively
close planting will involve a cutting back of side laterals between the
trees within the row within a period of 10 years. However, the yield per
acre should attain rather large amounts before and following such treatment

The second planting involves some of the same cultivars on Mailing 26
to be set up both as a hedge row as well as on a single tree basis* The
trees in the hedge row are planted 16 feet between the rows by 8 feet
apart in the row, while those planted alone with a supporting stake will
be 10 feet in the row. Thus, the hedge rows are planted at a distance
which will give 3̂ 0 trees per acre. The single trees planted 16 by 10
feet involve 272 per acre.

Mailing 26 was introduced by the East Mailing Research Station in
England in 1958* Cultivars propagated on this rootstock have had
relatively little trial in this country but are believed to develop a
size somewhat less than half that of trees on Mailing VII* Such trees
planted close together would be more satisfactory rootstocks than Mailing
VII since trees on semi-dwarfing Mailing VII may actually grow to two-
thirds the size of standard trees propagated on apple seedling rootstocks*
Since the question has arisen as to the relative value of developing trees
as a hedge row supported by wires or as single trees supported by stakes,
the planting of Mailing 26 at the Southern Branch involves both systems
of training*

13











observational plots, were planted on April 28, 1965* The observational
plots include four nectarines and eight other freestone peaches. This
group includes Madison, Jefferson, and Washington recently released in
Virginia.

The orchard has been maintained according to accepted horticultural
practices. It has been fertilized regularly with ammonium nitrate and
the regular disease and insect control program has been followed. It
was maintained under cultivation during 1965- In late fall of that year,
it was seeded to bluegrass and since then has been maintained under a
close clipped sod. Herbicides have been used to control vegetation
under the trees. The orchard has also served as a good demonstration
of peach training techniques.

The trees grew well and no particular problems have been encountered
in the establishment or maintenance of the orchard. However, results
of severe hail damage encountered during the shuck split stage in 1968
can be noted. A few peaches per tree matured in 19&7» The most peaches
were produced in 196? by the Baby Gold 8 trees.

The first crop was picked in 1968 during the fourth growing season.
Baby Gold 8 was the most productive of the clingstone types, yielding
67.8 Ib. or about a bushel and a half per tree (Table 1)* Madison
was the best yielding of the freestones. It produced 65*3 lb« P©** tree.
A number of other cultivars produced reasonable crops for such juvenile
trees in spite of the hail damage. Sunhaven, Redhaven, and Redskin
among the freestones also yielded well, as did NJC 7i|»* Baby Gold 5*
Baby Gold 6, Baby Gold 7, Suncling, and Ambergem among the clingstones.
Only one nectarine, Norton, recently released by the New York Agri-
cultural Ejcperiment Station, produced any crop.

Although the experiences with this orchard to date have been quite
limited, there is ample evidence to indicate that peaches can be
grown successfully in the area. As the orchard matures, it is antici-
pated that it will produce considerable valuable data to aid in the
selection of cultivars for the development of a peach industry' in this
area of the state. It should also prove most helpful in describing
any special cultural problems which might be encountered due to the
peculiarities of the local environment. Data secured here may serve
as the basis for development of a cling peach industry to supply
processors in this part of Ohio.

S-108
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TABLE 1.--Mean-Yield Characteristics of Selected Peach Cultivars
at Ripley, Ohio. 1963 Season.

Cultivars

Early Red Fre
N J ^ 73
Norton
Sunhaven
Ranger

Coronet
NJC 7i|.
Redhaven
Washington
Richhaven

Shasta
Baby Gold #5
Halehaven
Baby Gold #6
Glowhaven

NJC 75
Amber Gem
Baby Gold #1
Lexington
Sun Cling

Madison
Cresthaven
Jefferson
Red Chief
Redskin

Baby Gold #8
Summer Crest

Lb.
~r\ pk v»
Jr

Tree
Mean

6.1
6.6

19-7
37-0

7.9

1.3
22.1
3ij-.9
10.9

ij-.9
8.1

38. 1;
16.5
39.7

1.14.

.9
1+1 .1
63.7

•k
30.0

65.3
.6

7.1
2.1

26.1

67.8
0.5

Season of

First
Picking

7-11
7-11
7-17
7-17
7-18

7-23
7-26
7-26
7-30
8-2

8-2
8-5
8-5
8-8
8-8

8-8
8-12
8-114.
8-1 4
8-11J.

8-16
8-21
8-21
8-21
8-21

8-27
8-27

Ripening

Last
Picking

7-11
7-11
7-17
7-17
7-26

7-23
7-26
7-26
7-30
8-2

8-2
8-5
8-12
8-8
8-8

8-8
8-12
8-114.
8-114.
8-114.

8-16
3-21
3-21
8-21
3-21

8-27
8-27

Date
n f Pill 1U J. JT Ui -L_L

Bloom
Mean

If- 12
V"11|
1J.-114.
I|.-15
14.-114.

14.-1II.
If- 12
14--13
14--15
14.-1II.

i|.-13
If- 12
IJ.-12
14.-12
lf-15

If- 12
M5
1^-13
li-12
i].-1l4.

11--15
14.-15
4-11
1|.-12
lj-12

14.- 15
14.-15

Peaches
T\ p T*Jr ̂  -^

Tree
Mean

23
28

122
126

18

3
ko
95
21

9

21
91
39
93 '
3

2
130
162

2
67

271
2

16
9

56

179
1

0-5
"D"] r\ r\YviJLJJLvJ will

Rating
Mean

1
2
5
3
2

1
2
2
1
1

2

2̂
3
1

1
5
1̂
3

5
1
2
2
2

5
1
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ELDERBERRY EVALUATION STUDIES

Robert G. Hill, Jr.
Department of Horticulture

Because of a resurgent interest in the production of elderberries
as a cultivated crop, an experimental elderberry planting was estab-
lished at the Southern Branch in April 1966. This renewed interest
developed because the demands for these fruits, long satisfied from
the "wild crop", could no longer be met.

The purpose of the planting was to determine the feasibility of
producing elderberries as a cultivated crop. It was intended to de-
termine growth and yield characteristics of the currently available
cultivars, their special cultural requirements, and the problems which
might be involved in their production.

The site was plowed, disked, and prepared prior to planting in the
manner recommended for bramble fruits. Unrooted three-four node cut-
tings were used in establishing the planting. The individual cuttings
were set in their permanent locations simply by digging holes deep
enough to allow the cuttings to stand in a vertical position, with only
the uppermost node above the soil surface. Cuttings were set 7 feet
apart in rows which were at 15-foot intervals. Six cultivars which had
performed well in other areas were included. These were Adams No. 1,
Adams No. 2, Johns, Kent, Nova, and Victoria. The planting was estab-
lished using a split plot design of five replicates, with two plants
per plot.

Table 1. Production Record of Some Selected Elderberry Cultivars at
the Southern Branch of the Ohio Agricultural Research and Development Center
196? and 1968.

Yields in Pounds/Acre
Cultivar

Adams No. 1

Adams No. 2

Johns

Kent

Nova

Victoria

1967

872

U9U

1,U9U

l,i;52

1,7U3

872

1968

2,781

3,777

5,063

3,735

8,010

3,362

Total

3,653

5,271

6,557

5,187

9,753

li,23U
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The results and experiences with elderberries in this study have
been valuable and have created a great deal of interest. Elderberries
have not presented any difficult cultural problems, have not required
any disease or insect sprays, and have proven easy to harvest. The
ease of establishment and productive capacity of the elderberry alone
justify its further consideration as a cultivated crop. Much needs to
be learned, however, before extensive planting should be encouraged.

The study is being continued to determine longer term productive
potential and cultural practices. This additional knowledge plus a
determination of the market potential will determine the true worth
of the elderberry as a cultivated crop.

S-108

GRAPE CULTIVAR AND ROOTSTOCK EVALUATION

Garth A. Cahoon
Department of Horticulture

Grapes are one of the crops currently receiving attention by the
Department of Horticulture at the Southern Branch. In 1960-61, a
planting consisting of 39 cultivars was established. This vineyard
included selections of the standard labrusca or American types, the
labrusca-vinifera hybrids, and certain French hybrids.

During the 6-year period from 1960 to 1966, these cultivars were
investigated as to their ability to produce acceptable quality fruit
for juice, wine, and fresh grapes. The study was also designed so that
information could be obtained on the approximate fruit maturity date,
size and quantity of clusters, production, vine vigor, winter hardiness,
etc. Some of this data and a listing of the cultivars are presented in
Table 1 * Climate and soil conditions ranging from severe winter tem-
peratures of 20° below zero, spring frosts, nutrient deficiencies, and
even a tornado have been encountered in the evaluation.

In the spring of 1967* 10 cultivars which appeared from tests thus
far to be unsuitable or poorly adapted to the area were removed from
the planting. These were: Yates, Naples, Seyve Villard 1̂ 28?, Seibel
100^6, 8714.5, 9110, G151J-6, 1550, iSij.?, and 1305- In this same year, a
group of 15 Canadian hybrids and one additional French hybrid were
planted, bringing the total number of cultivars and selections to ij.5»
During the 1969 season, it is expected that a number of these will
bear their first fruit.

As shown in Table 1 , the cultivars which most consistently produced
satisfactory crops were: Baco No. 1, Bath, Seyve Villard 12-375* Blue
Eye, Seibel 5279, Concord, Seibel 10878, and Couderc 7120. Because of
their ability to bear an average of 20 Ib. of grapes per vine or more
(approximately 6 tons per acre), they should be considered first when
establishing vineyards for juice or wine production in southern Ohio.

22





TABLE 1.—Grape Production. Ohio Agricultural Research and Development Center Southern Branch, Ripley,
Ohio, 1964-1967.

Winterwvinier
Hardiness

Classification

II
II
ill
II

1
1

III
I
I

IV

ill
II
ill
ill
!!!
II
II
V
V
IV

III
III
III
II
V

111
111
V
III
V
V
IV

IV
V
V
IV
IV
IV
V

• Removed
**T5me of

Late.

Culfivar

Baco No. 1 (B)f
Bath (B)
S.V. 12-375 (W)
Blue Eye (B)
Seibe! 5279 (W)
Concord (B)
Seibel 10878 (B)
Couderc 7120 (B)
Van Buren (B)
Schuyler {B}

Aiden (B)
Golden Muscat (W)
Steuben (B)
N.Y. 18080 (B)
Bokay (W}
Fredonia (B)
Sheridan (8)
Couderc 17 (B)
Seibel 7053 (B)
Romulus (W)

Ontario (W)
Buffalo (B)
Yates (R)
Kendaia (B)
Seibel 9549 (B)
Naples (R)
Himrod (W).
Niagara (W)
Seyve Villard 14287
Delaware {R)
Catawba (R)
Seneca (W)

G 1546 (R)
Seibel 10096 (Bj
Seibei 8745 (B)
G 1305 (B)
G 1550 {R}
G 1547 (R}
Seibel 9110 (W)

in 1967.
ripening: VE =s: Very

Season**

M
M
M

LM
VE
LM
M

L
E
E

EM
LM
M

EM
M

EM
L

EM
EM
EM

E
E

M
EM

E
LM
VE
M

(W) EM
M

L
VE

EM
M
M
M
M
M

EM

Early; E =

fFruit Color: (W) = White or Green; (B) =

1964

Ib,
39.5
27.8
19.2
25.7
28.0
41.2
22.2
23.5
21.0
7.8

14.6
1 1.6
11.5
13.2
4.9

24.8
18.1
5.7
2.7
1 6

10.5
13.6
10.5
13.3
2.3
6 3
4.0
7.5
4,3
1.9
1 6
0.1

0.1
1.8
0.8
0.1
00
0.0
0.0

Early; EM =

Black or Blue?

Yield

1965

Ib.

33.5
29.3
38.5
26.4
20.8
30.5
23.6
21.1
13.7
25.2

20.0
23.0
15.2
19.7
24.1
20.7
14.4
7.6

12.4
14.7

16.7
10.5
10.3
9.0
7.7
2.6
4.4
5.9
4.1
8.2
7.4
8.3

8.4
6.1
4.7
0.9
1.5
0.1
0.0

Early Mid-Season;

(R) = Red,

per Vine Av*rng<»

1966

Ib.

15.6
22.9
17.0
15.8
12.4
4.0
8.0

11.0
25.3
11.1

6.6
4.2

11.6
5.2
2.0
2.2
7.3

12.3
7.0
3.9

4.4
1.9
2.7
1.5
0.5

12.6
3.5
2.1
5.8
1.7
1.0
0.6

0.0
2.4
3.8
1.3
0.2
0.0
0.0

M =

1967

Ib.

32.6
33.3
33.2
30.0
34.5
19.2
26.2
23.9
18.3
27.4

26.1
28.0
23.6
25.7
29.7
12.0
10.0
23.2
20.5
22.1

10.4
15.1

7.0
19.8
—
15.7
9.1

—
9.7
7.7
8.1

—
—

Mid-Season;

4-Yr.
Average

Ib.

30.3
28.3
27.0
24.5
23.9
23.7
20.0
19.9
19.5
17.8

16.8
16.7
15.5
15.4
15.2
14.9
12.4
12.2
10.6
10.6

10.5
10.3
7.8*
7.7
7.6
7.2*
6.9
4.9
4.7*
5 4
4.4
4.2

4.2*
3 4 *
3 1*
0.8*
0.6*

*
*

LM = Late Mid-Season;

Soluble
Solids

%
19.6
15.4
17,4
15.8
16.4
16.4
18.9
15.9
14.2
16.7

13»7
16.6
17,8
16.5
16.9
16.4
15.1
16.2
17.1
17,4

17.7
17.4
'19.9
17.6
17.6
16.9
19.0
15.5
19.2
24.5
19.8
19.9

15.8
16.9
18.3
18.6
166
19.0
16.5
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BEEP CATTLE BREEDING RESEARCH

Charles P. Parker
Department of Animal Science

Numerous research projects are being initiated with cattle to
achieve a greater understanding of how the principles of inheritance
can be applied more directly for the efficient production of beef.
Selection emphasis is currently being directed to the production of more
rapid gaining cattle yielding carcasses with a higher portion of lean
me at.

Frequent questions are posed as to what selection and mating schemes
are likely to be most ideal for the economic production of beef in the
shortest amount of time, A number of commercially important economic
traits warrant study when trying to establish such a breeding program.
These include reproductive efficiency (calf crop percentage), mothering
ability, preweaning and postweaning growth rates, and the efficiency
with which feed is utilized to produce large quantities of edible beef.

Information gained from research with swine, poultry, and sheep in-
dicate that the system of breeding may be an important factor for pro-
ducing beef more efficiently. Recent studies with beef cattle have
shown significant amounts of hybrid vigor for certain economic traits
from crossbreeding. The practical applications of these findings are
relative to the amount of improvement realized, costs, and management
requirements necessary for their utilization*

The real value of self-contained crossbreeding programs for com-
mercial beef production is worthy of attention* The importance of
rapid early growth and subsequent mature size in relationship to
efficiency of beef production as measured by calf crop percentage and
total feed efficiency is relatively undefined. The value of milk pro-
duction for rapid early growth and increased hybrid vigor from crossing
more diverse types suggests that dairy breeds may be considered in the
future production of beef.

The Ohio Agricultural Research and Development Goiter, in an attempt
to answer some of these questions, initiated a large scale breeding pro-
ject in 1967- The first crop of calves was produced during the spring
of 1968. Three branch stations are involved in this research, with a
total of ijlpD cows and heifers scheduled for breeding during 1%9* A
herd consisting of 30 Angus and 30 Charolais cows is being maintained
at the Southern Branch for the duration of this project* The major
objectives of this study are:

1 . To study the relationship between age of cow and heterosis
of fertility and mothering ability among straightbred and
crossbred calves*

2. To compare net merit production of straightbred beef cattle
with crossbred cattle*



3. To compare combining ability of various breeds of beef
and dairy cattle.

To study the value of large
breeding system.

small breeds in a cross-

5. To develop genetic model(s) which provide maximum effi-
ciency of production within well-defined economic
boundaries.

Progress reports will be made as the data become available.

Angus (left) and Charolais
cattle (below) used in beef
breeding studies at Southern
Branch.

S-l+08
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ALL-SEASON PASTURES FOR BEEP COWS

R. W. Van Keuren
Department of Agronomy

About 70$ of the cost of a beef cow and calf enterprise is feeding
costs. For this reason, research has been underway for several years
at the Southern Branch to find cheaper ways of providing feed for beef
cows„

Wintering represents two-thirds of the beef cow feed costs. To re-
duce these costs, year-round pasturing is being studied. This all-
season grazing system includes wintering the cows on round bales left
in the field and the accumulated summer and fall regrowth. The herd
is grazed during the normal pasture season on orchardgrass and tall
fescue. The all-season pasture herd is being compared with another
group which is pastured on bluegrass during the summer and wintered in
the barn and drylot on hay,

WINTER PASTT3RE

For the wintering area, an old pasture was renovated in late summer
1965. The field selected was near the buildings for convenient daily
checking of the herd and because it was largely protected by trees from
winter winds. Most of the field was well-drained, another important
factor.

The thin weedy native pasture was sprayed with herbicide to kill
the vegetation. In early August, it was disked to prepare a seedbed
and seeded to Kentucky 3^ tall fescue and ladino clover. The field was
also limed and fertilized. An excellent stand was obtained and has been
used during the winters of 1966-67* 196?-68, and 1968-69 for wintering
beef cow herds.

SAYING PASTURE FOR WINTER GRAZING-

The 17~£icre field of tall fescue is used only for the winter feeding
period. The first crop is round baled during June and the bales are left
on the ground. The regrowth is allowed to accumulate until the winter
grazing starts.

The present goal is to provide winter feed in this manner from
about November 15 to April 15* Forage is usually available until late
fall and vigorous growing fertilized pasture will usually provide spring
grazing by mid-April in southern Ohio. By resting the winter pasture
during the summer, the pasture can recover from the winter treatment.

CATTLE MAINTAIN GOOD CONDITION

The cow herds wintered on the round bales and accumulated regrowth
have remained in good condition. The cattle are weighed and rated on
condition at the beginning of the winter grazing, again in mid-January,
and at tne end of the winter grazing. By the last weighing, the cows
have calved.
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Cows are wintered on round bales of hay and accumulated regrowth of
pasture.

.

During the winter of 1968-69, a Charolais herd was wintered on the
pasture. The 26 cows averaged 1,221 lb. on November 1lj. and were rated
good in condition. On January 13, they averaged 1,268 lb., an average
gain of 1|7 lb. At the end of the winter pasture period, the cows
averaged 1,111+ lb. and their condition rating was fair. By the last
weighing the cows had calved and were milking heavily. The calves
averaged 80 lb. at birth and were an .excellent group of calves. All
were born on pasture. An Q%% calf crop was obtained, with one cow
losing her twin calves prematurely, the only loss.

As in previous years, the winter pasture group came through the
winter very satisfactorily. Close observation was kept during the
calving period. No unusual problems occurred with calving outside,
except for one new calf which fell into a small depression filled with
water and was brought into the shop to be warmed.

The check group wintered in drylot was an Angus herd. These 2?
cows averaged 913 lb. in mid-November and were rated good in condition.
In mid-January, they averaged 9ij-3 lb., an average gain of 30 lb. After
calving in mid-April, they averaged .878 lb. and were in generally good
condition. Their calves averaged 60 lb. at birth. The calving per-
centage was 8£$, with no losses.

The check group was wintered on fair quality timothy-red clover hay,
with about 2%% clover. An average of 28.5 lb. of hay was fed per cow
per day, an average of 2.2 tons per cow for the I54~day winter feeding
period. The barn group probably could have been wintered on less hay.
Only salt, minerals, and water were given in addition to hay.
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WINTER PASTURE FEED OF ADEQUATE QUALITY AND QUANTITY

The cows on winter pasture received only the forage grown in the
field, plus salt, minerals, and water. The bales average 8.2$ crude
protein and the standing forage 9-3$* These values are similar to
those for the previous 2 years and are adequate for pregnant beef cows.

The winter pasture field produced 2.3 tons per acre of hay in the
first cutting. The regrowth yielded 2.5 tons per acre (12$ moisture
basis), making a total of lj.,8 tons per acre, hay equivalent. This
yield is comparable to yields for the previous 2 years.

ACREAGE REQUIRED TO WINTER COWS

For the winter of 1968-695 0.76 acre was needed to winter a cow
for the 150-day period from mid-November to mid*-April. As indicated
earlier, these were Charolais cows averaging about 1,200 lb. The Here-
ford cow herd wintered on pasture in 1966-67 also averaged about 1,200
lb. and used 0.71 acre per cow. In 1967-68, the Hereford herd averaged
about 1,100 lb. and used 0.6l± acre per cow.

The winter pasture is divided into five areas so grazing can be
controlled. The cows have to clean up one area before they are allowed
on the next one. This practice substantially increases the carrying
capacity.

To date, the stand does not appear to be deteriorating from the
winter grazing. During wet periods the sod gets cut up by the cattle
but this does not appear to have damaged the stand. Small spots which
appear to be from bales lying on the field can be found but are in-
significant in total area and have little effect on yield. Manure
droppings are not harrowed because these disappear by the next grazing
season. Use of the field for winter grazing only may allow the stand
to largely recover from any winter damage.

Tall fescue appears to be an excellent grass for winter grazing.
Its palatability is satisfactory for beef cows during this period and
its forage yields are very good. Tall fescue produces a heavy sod and
appears to withstand winter grazing satisfactorily.

SUMMER PASTURE

Orchardgrass, tall fescue, and Kentucky bluegrass are the species
being studied at the Southern Branch for summer pasture. Orchardgrass
and tall fescue are high-yielding species with good summer growth.
Bluegrass is also of interest because it invades naturally into all
pastures and is the dominant grass in unseeded pastures.

Orchardgrass alone or a combination of Orchardgrass and bluegrass
pastures could be used. This system would involve using the orchard-
grass for supplying first cutting hay to carry the herd through emer-
gency periods of drought, winter snow, and other unforeseen needs.
Bluegrass is most productive in spring and fall when moisture is good.
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The current summer pasture study involves a system with orchard-
s aad tall fescue pastures to see if tall fescue can be satis-

factorily included in a summer pasture program. Tall fescue becomes
relatively less palatable during the summer than during late fall,
winter, or spring* However, used alternately with orchardgrass, it
might be satisfactory for beef cow herds. Grasses should generally
not be grown as mixtures (for example, orchardgrass and tall fescue)
because of differences in palatability.

Experience to date indicates that the orchardgrass and tall fescue
system is satisfactory for beef cows. The 25~cow Hereford herd on
this summer pasture in 1968 gained an average of 101). Ib. compared with
1C6 Ib. average gain for the 18-cow Hereford herd on bluegrass.

SUMMER PASTURE MMAGEMENT

The beef cow herd goes on the tall fescue pasture in early spring
when this grass is relatively more palatable. Several pastures of tall
fescue are grazed in rapid rotation in an attempt to keep the grass
topped during the spring flush of growth. The first crop of orchard-
grass is cut for hay for the emergency feed. The aftermath is grazed
alternately with the tall fescue for the remainder of the season. The
tall fescue is used heavily in spring and fall when it is most palatable

The pasture which will be grazed the earliest in the following
spring is given a rest in October and November of the previous fall.
This appears to result in more rapid growth the following spring. This
growth together with some fall-accumulated forage has provided good
pasture by April 15*

FERTILIZATION

All pastures have been limed and fertilized with potash and phos-
phate. An adequate level of pH and fertility is needed for good grass
production and for supplying animal mineral needs through the forage.

At present the summer grazed orchardgrass and tall fescue receive
an early spring application of 20v ID. of ammonium nitrate. Another
200 Ib. is applied in May or June to further increase pasture yield.
It appears that this amount of nitrogen, a total of about 133 lb. °£
available nitrogen annually, can be economically justified with high
yielding grasses and where the feed can be utilized.

The winter pasture receives 200 Ib. of ammonium nitrate in early
spring and an additional 200 Ib. in August. The August application
is put on with a spinner spreader because of the bales in the field.

WINTER PASTURE SAVES LABOR

Use of winter pasture has resulted in a considerable saving of
labor compared with barn feeding. Records were kept during the winter
of 1968-69 for both herds. The two herds had similar numbers of cows.
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The total time required for the winter pasture group from mid-
November until mid-April for daily checking of the animals and later
for more frequent checking and assistance during calving where needed
totaled i|5 hours. The total labor for mowing, conditioning, and
baling the winter pasture using a round baler was 29 hours for the
1 7-acre field. An additional 11}. hours was used putting up electric
cross-fences. Fertilizing the winter pasture took 20 hours.

Labor for the barn group, including daily feeding, bedding, and
later assisting during calving when needed, totaled 111 hours. In
addition, 86 hours were required for loading and hauling manure. The
total for manure disposal is higher than average because the manure
was hauled to a field some distance from the barn. For the barn-fed
group, making hay, including hauling and unloading, totaled 235 hours.

The labor items listed for the winter pasture group totaled 108
hours and for the barn group i|_32 hours. This averaged ij. hours per cow
for the winter pasture group and 16 hours for the barn group.

SUMMARY

An all-season pasture program for beef cows is feasible for southeri
Ohio. The generally open winters make it possible to keep a beef cow
herd with a minimum of housing and feed storage.

Winter feed can be supplied as round bales and standing regrowth
accumulated in the rield. This feed is of sufficient quality to ade-
quately maintain pregnant beef cows. For periods of brief snow cover,
the cows can generally reach the bales, even if the standing forage
is covered.

With fertilization, the soils in the area will produce good forage
yields. Orchardgrass, tall fescue, and Kentucky bluegrass are the
best species for developing an all-season forage program. The program
should include some hay storage for emergency needs and to carry over
for dry years.

BeeT cow numbers should be adjusted to the average feed supply.
Overstocking can sharply reduce pasture production. Such overgrazing
will largely cancel out the improvements expected from seeding better
grasses and using lime and fertilizer.

Taking advantage of the soil and climatic resources of southern
Ohio, beef cow and cair producers in the area should be able to compete
successfully with other regions of the United States.

H-271
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NITROGEN FERTILIZATION OF GRASSES

R. W. Van Keuren and M. H. Niehaus
Department of Agronomy

Adequate nitrogen is needed if good forage grass production is to
be obtained. With a vigorous legume making up a third or more of the
stand5 applying commercial nitrogen fertilizer is not advisable. How-
ever, if the stand is largely grass, nitrogen needs to be applied if
good yields are expected.

A current study at the Southern Branch involves several rates and
times of application of nitrogen fertilizer to several grasses. This
research was designed to supplement the study on all-season pastures
for beef cows.

Five grasses are included in the study. These are harvested on
three different harvest schedules: as summer pasture, as summer de-
ferred pasture, and as winter pasture. Five nitrogen rate and time of
application treatments are also included. The nitrogen was applied as
ammonium nitrate.

HIGH FORAGE YIELDS IN 1968

The first-year yields for two of the harvest treatments from the
study are given in Table 1. The winter pasture treatments were har-
vested on May 31 and September 30; the summer pasture treatments on
April 29* June 19* August 19* and October 1. Very good yields were
obtained, reflecting exceptionally good moisture during May and July
and the slightly higher than average rainfall for the year.

Nitrogen on the winter pasture treatments was applied in late March
and early August. For the summer pasture treatments, the nitrogen was
applied in late March and early May. No nitrogen was applied to one
set of grasses to show the yields with no nitrogen fertilizer. Phos-
phorus and potash were applied at seeding time to all treatments.

Tall fescue was consistently the highest yielding grass, with a
yield of 6.3-tons at the highest nitrogen fertilizer rate. The 70-70
rate of fertilizer on the winter pasture treatment is similar to the
rate used on the beef cow herd winter pasture. The yield in the ferti-
lizer trial was 5«3 tons per acre for tall fescue compared to 1|.8 tons
for the beef cow winter grazing study, which is also tall fescue. The
winter pasture stand was seeded in 1965-

The summer pasture treatment yields were generally somewhat less
than from the winter pasture treatments^ reflecting more frequent har-
vesting.
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EFFECTS OF NITROGEN

The application of 70 Ib. of nitrogen (210 Ib. of ammonium nitrate
per acre) gave a good yield response over no nitrogen. The orchard-
grass, tall fescue, and reed canarygrass gave the highest yield re-
sponses although the bluegrass and bromegrass also gave good yields.
There was a greater fertilizer response from the winter pasture treat-
ment than the summer pasture treatment. The highest yield response
in eacli treatment was from the tall fescue.

Application of an additional ?0 Ib. of nitrogen at the second date
generally gave a substantial yield Increase^ although not quite as much
as the first ?0 Ib.

It appears that it pays to use two applications of 70 Ib. each of
nitrogen. The same total amount (11̂ 0 Ib.) in one application was gen-
erally very little better than applying 70 Ib.

Two applications of 11̂ .0 Ib. of nitrogen each gave the highest yield.
However, unless feed needs are great, the two applications of 70 Ib,
each appear to be more economical. At the 70 Ib. rate, each pound of

TABLE 1.—Forage Yield of Five Grasses with Several
Nitrogen and Harvest Treatments, in Tons per Acre of Dry
Matter, Southern Branch, Brown County, 1968,

'*a* winter pasture, 2 cuts
application Ib. of nitrogen applied
Mar. 28 0 70 ~?0 "*1UO 1UO
Aug. 6 0 0 70 0 liiO

tons per acre

Bluegrass
Crotiardgrass
Tall fescue
Reed canarygrass
Bromegrass

1.8
2.0
2.9
1.5
2.1

3.0
3.6
li.6
3.0
2-5

3-9
3-5
5.3
3.8
3.2

3.3
li.O
U-9
3.2
2.5

6.3
U.9
3-5

harvested Kay 31 and Sept. 30

application
Mar. 23
May 6

b.
Ib.
0
0

G'inmer pasture, l\ cuts**
of nitrogen applied

70 70 " UO lltO
0 70 0 lltO

Bluegrass
Grefiardgrass
Tall fescue
Reed canarygrass
Bromegrass

1.2
1.6
1.6
1.6
1.6

tons per acre
1.7
2.5
?.7
2-5
2.0

3.1
tl.O
li.3
lj.1
2.8

2.U
1.1
3-ii
2.8
2.5

3.6
h.3
5-0
U.9
3-7

harvested April 29, June 19, Aug. 19, and Get. 1.
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nitrogen resulted in ij.8 Ib. of forage above the no nitrogen treat-
ment. At the two applications of 70 Ib., each pound of nitrogen re-
sulted in 3i| Ib. of forage arid at the two applications of 11+0 Ib., 12
Ib, of forage*

Prom these preliminary data, it appears that the currently fol-
lowed rate of two applications of 70 Ib. of nitrogen annually on the
beef pasture study is about right.

THREE-IEAR STUDY OF NITROGEN ON GRASS

During 196I|.~1966, another nitrogen on grass study was conducted
at the Southern Branch. In this study, nitrogen was applied after
the first harvest. Since the largest percentage of the total grass
yield is early in the season, delayed applications of nitrogen were
applied in an attempt to spread the yield into the summer.

The 3-year average yields for three grasses and the nitrogen treat-
ments are shown in Table 2. The yields are markedly lower than the
yields obtained in 1968 in the current study. The 3 years during the
study were below average in rainfall during critical growing periods.

All of the summer and early fall months in 196i|. were below average
in rainfall, with May, June, and October very dry. In 1965^ May had
about half the normal rainfall, with June and July somewhat below nor-
mal. In 1966, June had about a third of the normal rainfall.

Despite dry weather, the grasses responded to the nitrogen ferti-
lizer, although less than if moisture had been greater. Each increase
in fertilizer amount resulted in forage yield increases.

Application of 100 Ib. of nitrogen (300 Ib. ammonium nitrate) after
the first harvest doubled the yield over no nitrogen. A split applica-
tion of 50 Ib. each of nitrogen did not increase yields over one appli-
cation of 100 Ib.

TABLE 2.—Forage Yield of Three Grasses with Several
Nitrogen Treatments in Tons per Acre of Dry Matter, Southern
Branch, Brown County, 3-ye.ar Average, 1961].-66 .

tall orcnard- ELue-
Nitrogen treatment fescue grass

ton per acre

No nitrogen .9 1.1 «8
50 Ib N after 1st cut 1.3 l.lj 1*2
100 Ib. after 1st cut 1.8 2.1 1.5
50 Ib. after 1st and 2nd cut 1.8 2*0 1.6
200 Ib. after 1st cut 2.9 2.6 2*3
100 Ib. after 1st and 2nd cut 2.9 2.5 2*3
Grass-alfalfa mixture 2.8 2.6 3.5
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Doubling the nitrogen application to 200 Ib. after the first har-
vest substantially increased grass yield over the 100 Ib. rate. Split-
ting the application into two 100 Ib. applications had no advantage
over a single 200 Ib. rate. This response is different than the re-
sults of the current study at the Southern Branch. Applying nitrogen
after the first large initial growth in spring apparently gave a dif-
ferent response than applying part of the nitrogen in very early spring,
as was done in th© current study.

Delaying the nitrogen application appeared to improve summer yield
somewhat but not markedly. Moisture was generally the greatest limit-
ing factor influencing forage yield during this period. However, the
grasses responded to nitrogen even during relatively dry years.

Tall fescue was the highest' yielding grass at the higher nitrogen
rates,

The value of alfalfa in a grass-legume mixture is shown by the high
yields of the mixture. It required the 200 Ib. nitrogen rate to equal
the yield of the alfalfa-tall fescue and the alfalfa-orchardgrass mix-
tures. It did not equal that of alfalfa-bluegrass.

Although alfalfa is recognized as a high yielding quality forage,
it is generally short-lived compared with the grasses.

SUMMARY

Studies of nitrogen on grass at the Southern Branch indicate that
a total of 100-1ij.O Ib. of nitrogen (300-lj.OO Ib. of ammonium nitrate)
per acre on good stands of grasses is necessary for high yields. It
is also advisable to split this amount of nitrogen into two applica-
tions for highest yield response if the first application is applied
in early spring.

Grasses will respond to higher rates of nitrogen, particularly if
moisture conditions are good. However, at the 280 Ib. rate of nitrogen,
much less forage per pound of nitrogen was obtained. Application of
nitrogen at this high rate does not appear to be an economical practice.
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TILLAGE SYSTEMS FOR CORN

S. A. Bone and G. B. Triplett, Jr.
Department of Agronomy

Research has provided two very important advances which are in-
fluencing tillage for corn production. Herbicides are available today
which can be used" to kill a wide range of vegetation. In the past,
vegetation was killed predominantly by a tillage operation. Hew equip-
ment now available can, in one operation, place the seed in a soil
environment adequate for germination and growth of the corn plant.

Two important requirements necessary for high corn yields are high
plant populations and vegetation control. Tillage of some soils may
be desirable but may reduce yields on others. Between the two extremes
of plowing, disking, planting and cultivating and no-till planting^are
many other approaches to tillage for corn production. The advantages
of some tillage system which work the soil less than plow-disk-plant
are:

1, Less time required in crop establishment.

2. Reduce runoff and erosion.

3* Yield increase on some soils.

To help farmers select a tillage system adaptable to their soils,
a tillage systems evaluation was initiated at the Southern Branch in
1967. This includes the use of both herbicides and equipment com-
mercially available to farmers today. The several tillage systems
selected to be evaluated under the soil properties and climatic con-
ditions at this location are:

1. Spring plow - disk - plant - no cultivation.
2. Spring plow - disk - plant - cultivate.
3. Disk - plant - no cultivation.
Ij,. Disk - plant - cultivate.
5* Rotovate - plant - no cultivation.
6. Rotovate - plant - cultivate.
7* No-tillage with residue. (80$ of surface covered at

planting time).
8. No-tillage - residue removed. (Surface of soil bare.)

In 19695 two additional systems were added. They included:

9* Field cultivator - plant - cultivate.
10. Field cultivator - plant - no cultivation.

The same fertility program, hybrid, herbicides and insecticides
have been used on the entire area. Both soil tests and plant analysis
have been utilized to determine the fertility program and to evaluate
the effectiveness of the fertility program and other practices in
maintaining adequate nutrient levels in the plant. The crop prior to
1967 was meadow. Table 1 lists stands and yields for 1967.
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TABLE 1.—Stands and Yields for Tillage Systems, 196?.

Stand Yield
Tillage System (Plants/A.) (Bu. /A.)

Spring Plow-Disk-% 23,586 11|6
Plant

Disk-Plant 21,166 131

Rotovate-Plant 23,1+25 135

No-tillage 22,618 11+1

Data fop 1968 are not Included In the table due to a severe in-
festation of northern blight which prevented a true evaluation of
differences attributable to the tillage systems. In 196?, great vari-
ability among replicates of treatments made the probability that the
15 bushels per acre spread between the disk-plant system and the plow-
disk-plant system was not real more than 1 time out of 20.

Cultivation of all systems, except no-tillage, increased yields 8
bushels per acre in 1967*

The 2 years1 work at this location indicates that reduction in
soil tillage may not reduce yield* A no-tillage system with adequate
soil cover may produce yields comparable to a plow - disk - plant -
cultivate system. The study will continue to help evaluate the appli-
cation of specific tillage systems for corn production to the soils of
this area. {
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SPRING OAT VARIETY TESTS

Dale A. Ray
Department of Agronomy

The recommendation of spring oat varieties for farmers in southern
Ohio is based on the information gained from variety trials grown each
year at the Southern Branch. Ten spring oat varieties, including the
varieties recommended for the previous year, are seeded annually with
a farm grain drill in four replications and are harvested with a combine,
Yield, test weight per bushel, relative maturity, lodging and disease-
Infection data are obtained and are summarized In annual publication.

Glintland 60, Clintford, Garland, G-oodfield, and Jaycee are
medium-early spring oat varieties currently recommended for grain pro-
duction. Rodney, a tall, late—maturing variety, is recommended for
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silage op green-chop use only. Each new oat variety on release is
added to the performance test to evaluate its relative adaptation for
production in southern Ohio.

The following summary of yield and test weight data was obtained
from recent spring oat variety tests at the Southern Branch:

5 Yr. Av., 19611-68 2 Yr« Av«, 1967-68
Spring Oat Variety Bu./A.Lb./Bu. Bu./A.Lb./Bu.

Clint land 60
Clintford
Garland
aoodfield
Jaycee

37.0

50.0
50.5

33. k

33.5
31^.6

35.9
5^.5
l|3.7
55.1
63.6

32.2
31+. 1+
32.3
33-6
3M

Brave 55-1 33-9 56.5 33*1
Clintland 61+ ij.1.9 33-2 1+1.7 31-8
Orbit 58.6 33*5
Holden (1968 only) l±$.Q 31.1
Pettis (new entry in 1969 test)
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WINTER OAT VARIETY TESTS

Pale A* Ray
Department of Agronomy

With the continuing interest expressed in production of winter
oats in southern Ohio, the Research Center conducts annual variety
trials with available winter oat varieties at the Southern Branch.
The varieties are compared in a replicated test seeded with a farm
grain drill and harvested with a combine* Information on comparative
yield, test weight, maturity, lodging, winter survival, and disease
infection is obtained.

Since the range in performance of winter oats at the Southern
Branch has varied widely from more than 100 bushels per acre in some
seasons to complete loss of stand due to winterkilling in other years,
the presently available winter oat varieties can. not be recommended
for consistent production in southern Ohio. As new winter oat varie>-
ties are released with improvement in winterhardiness, these varie-
ties will be evaluated in the test at the Southern Branch for adapta-
tion.

The 1968-69 winter oat test consists of the varieties Norline and
Compact. Norline has proved to be the most winterhardy and disease-
resistant variety released to date. Compact is a new short, stiff*-
strawed, early winter oat variety released in 1968 by Kentucky plant
breeders and entered in Ohio yield tests for the first time in 1969.

38



In the recent 6-year period* yield data have been obtained on
three winter oat tests which have survived. The following is a summary
of the yield and test weight results from recent tests conducted at the
Southern Branch:

Winter Oat Variety

Nor line
Dubois

Yield
Bu./A.

5lll4-

3 Yr. Av., 1963,
Test Weight
Lb . /Bu .

36.3
36.1).

1965-66

H-32

WINTER BARLEY VARIETY TESTS

Dale A. Ray
Department of Agronomy

Performance trials of winter barley varieties are grown annually
at the Southern Branch to gain information to use in offering variety
recommendation for farmers in southern Ohio* The barley varieties are
seeded each year in four replications with a farm grain drill and are
harvested with a combine. Data collected on relative yield, test
weight, maturity, lodging, and disease-infection are summarized and
presented in a publication available to growers.

Harrison and Pennrad winter barley varieties have proved to be
superior in yield and for the combination of other desirable traits
and are currently recommended* Awned Harrison and awnless Pennrad
are more winterhardy and have more resistance to common barley dis-
eases than provided by the previously popular variety Dayton.

The following is a summary of recent yield and test weight data
obtained from Southern Branch tests:

Winter Barley Variety

Harrison
Pennrad
Dayton
Barsoy (only 1968)
Jefferson (only 1968)
Ohio 1^28 (only 1 967-68)

1965-68
k Yr. Av.

Yield
Bu./A.

57.0
62.2
58.1+
37.9
ij.8.0
51.8

1966-67
2 Yr. Av.
Test ¥t.
Lb . /Bu .

^9.8
14.7.7
kl-k

S-61
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Jr erformance of some varieties grown at this location in past years
are given in the table.

Performance of Wheat Varieties at Southern Branch.

5 Yr. Av. 1963-65. ' 6 7 - ' 6 8 2 Yr. Av. 1967-68
Yield Test Wt. Y i e l d T e s t Wt. Ht. Date

Variety Bu./A. Lb./Bu. Bu./A. Lb./Bu. In. Headec

30.7 59.2 38 5-16
Pulton 14.0.1 59.6 i+0.0 58.8 50 5-2u
Logan 14.3.1 57.9 1+4 5-25
Monon 31+.6 58.3 32.6 57-2 38 5-15
Redcoat Zj.2.5 59.6 lj.3.0 59.0 i+6 5-25
Reed 1+0.1 60.2 39.9 59.8 1̂ 6 5-25
Riley 67 31-5 57.8 30 5-18
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BIRD-RESISTANT GRAIN SORGHUM YIELD TRIALS

Merle EU Niehaus
Department of Agronomy

Bird-resistant grain sorghum hybrids were grown in replicated
trials in 19665 1.96?, and 1968. Yields were excellent in 196?. How-
ever , 1966 and 1968 yields were disappointing. Growing conditions
were poor in 1966 and sparrows or similar birds caused heavy damage
in 1968.

The primary bird causing damage to corn and sorghum in Ohio is the
red-winged blackbird* A series of tests over the state show that these
hybrids are resistant to blackbirds. The 1968 plots were damaged be-
cause they were near a large population of sparrows. On a field basis,
there would probably have been little damage*

Results from Bird-Resistant Sorghum Yield Trials at the Southern
Branch for 1966, 196?. and 1968,_~

Yield -(Bu.'/A.' © 13.5J6 moisture)
Hybrid 1966 196? 1968**

Acoo R ~ 1 0 9 3 ~ * I 7 5
AKS 611]. 90 121+ 83
MS 653 - 28
Ark. 62001]. - 121
Ark. 62005 - 108

DeKalb A-25
DeKalb BR60
DeKalb BR62
DeKalb BR614.
Excel Bird~Go

Excel Bird-Go 3
Frontier ij.09
Ga. 615
McNair 5^6
Northrup, King 125

Northrup , King Savanna
RS 610
RS 617

_.

77

-
90

*~

~

81
-
-

/o/
7k

-
129
121
-
1i|3
-.

116
1ij.O
119
M

11?/
0

M

6
-
37
60
39

63
81
63
89
k

92
3

Hybrid not planted.
H$Q yield due to bird damage.
**Low yields primarily due to damage by sparrows.
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TALL FESCUE VARIETY YIELD TEST

Merle EL Niehaus
Department of Agronomy

A variety test including all varieties then available was seeded
in ̂ the spring of 196?. Stands were good and a full harvest schedule
which simulated rotation grazing was accomplished in 1968. Results
indicate that Kentucky 31, the most readily available variety, is
among the highest yielding. Pawn, a new variety, yielded slightly
less than Kentucky 31 but the difference was not statistically sig-
nificant.

Results from Tall Fescue Forage Yield Trial at the Southern Branch
for 1968.

Tons/acre of 12%

Variety

Kenmont

Ky. 31

Alta

Kenwell

Fawn

Goar

N2-36

1st cut

1.36

1.32

1.24

1.11

1.36

1.24

1.00

2nd cut

.46

.46

.34

.42

.40

.31

.22

3rd cut

1.01

.98

.85

.85

.78

.68

.74

moisture hay

4th cut

.89

.78

.96

.88

.69

.75

.92

Season total

3.72

3.54

3.39

3.26

3.23

2.98

2.88

H-30



POTENTIAL FOR KENAF PRODUCTION IN OHIO

B. L. Schmidt and R. R. Davis
Department of Agronomy

Kenaf (Hibiscus cannabinus L.) is a tall-growing annual fiber crop
which has shown considerable potential in the southeastern United States
as a source of paper pulp. As needs for sources of fiber for the paper
industry increase, kenaf has been looked upon with interest recently in
Florida, South Carolina, and other southeastern states.

To determine the possible potential for production of kenaf in
Ohio, tests were conducted in 1968 at the Southern Branch. Similar
plantings were established at the Research Center at Wboster.

Kenaf was planted at Ripley on May 8, 1968. The seedbed was pre-
pared by plowing, disking, and harrowing. Fertilizer consisted of a
broadcast application of IfJO lb. of nitrogen and 60 Ib. each of phos-
phorus and potassium per acre. Planting was done with a hand cone
planter placing seed 1/2 inch deep in Hj.-'inch rows, which has shown the
highest potential production in past studies in some neighboring states.
Planting rate was eight viable seeds per foot of row* Everglades 71
variety, which is one of the top-yielding varieties resulting from
kenaf breeding research at the University of Florida, was seeded.

Half of the plots were irrigated by applying extra water whenever
soil conditions demanded. The remaining plots were non-irrigated, re-
ceiving only natural rainfall. The kenaf grew rapidly, particularly
under irrigation. The entire stem, except for the top 2 feet of foliage,
is harvested and used for its fiber content for paper pulp. The plant-
ings at the Southern Branch were harvested on October 17* 1968, follow-
ing a killing frost and dry matter production per acre was measured.
Plants were about 7 feet tall on the irrigated plots and about 6 feet
tall on the non-irrigated areas. While growth reaches as much as 16 to
20 feet in Florida and yields there average more than 10 tons per acre,
Ohio yields at the Southern Branch, as shown in Table 1, were dis-
appointing in 1968. Yields averaged about 5*3 tons per acre of dry
matter with irrigation and about 1 ton less without irrigation. There
is no explanation why the trial at Wooster yielded more than at the
Southern Branch.

Following harvest, the stems were green chopped' and sent to the
TJ. S. Department of Agriculture, Northern Utilization Research labora-
tory in Peoria, Illinois, for evaluation for fiber content and quality
for use in paper pulp production. Results reported by the laboratory
were successful*

Results from the 1968 kenaf studies at the Southern Branch were
disappointing in comparison to yields at Wooster and in other states.
Further studies are planned, however, to determine if yields will
differ in another season or with different row spacings, seeding rates,
and nitrogen fertilization.



Table 1. Kcnaf dry matter yields, with -:nd without
irrigation, tons per acre, Southern
Branrh, 1?68.

Treatment Plot No.

Irrigated:

Non-irrigated :

2
3
Av.

1
2
3
Av.

•-.?o
5.21
5-31

3.90
U.21
U. 5-

TT25

EVALUATION OP SOURCES OP PHOSPHORUS FOR FLAM'S IN
SOILS OP DIFFERING DEGREES OF PHOSPHORUS FIXATION

E* 0. McLean
Department of Agronomy

The field plots at the Southern Branch are part of an over-all
evaluation of various phosphates as sources of phosphorus for plants.
Materials prepared by acidulating rock phosphate to various percentages
with phosphoric acid were tested with corn and alfalfa. Corn yields
and values of yield increases after I|. years from the original phosphate
applications are given in Table 1 . It is evident that on this soil
and at this pH, highest yield and greatest value of yield increase
were obtained with 20$ acidulated material.

Corn yields following retreatment of the plots with the same phos-
phates show the same trends as obtained after the earlier treatment
(Table 2). Evidently sufficient phosphorus from decomposing organic
matter and from the subsoil has become available in this soil to main-
tain fair yields even where no phosphorus was applied*

Alfalfa yields from the various phosphates for 5 years are given
in Table 3. The soil used in this test was limed initially to near
pH 7 and hence phoaphorus was evidently released so that the yields
with no phosphorus added were relatively high. Fixation of phosphorus
applied to this soil appeared to be relatively small* By the l|.th and



TABLE 1.'—Corn Yields and Values of Yield Increases after i|_ Years Prom
Various Phosphates Each Applied Only in 1963 at the Rate of 6? Ib. of Total
P Per Acre to the Rossmoyne Soil at Ripley, (Adequate N and K Applied
Annually, Soil pH 5*6-5.8)

Treatment

Value of
Increase Value Above

Yields by Year (Bu. /Aj from Cost of
1963 1_96Jf 1965 1966 Yield Phosphate* Phosphate f

No Phosphorus

0% Acid. Rock Phos.
(Rock Phosphate)

68.7 59.1 68.0 86.5 282.3

82.9 65.9 87.5 88.8 325.1 $53.50 $49.81

10% Acid. Rock Phos.

20% " " "

50% " " "

100% " " "
( Superpho sphate )

86.9

92.0

87.4

86.2

68

70

61

66

.7

.3

.7

.9

91.8

94.1

82.4

83.4

92.1

92.2

84.0

83.6

339.

348.

315.

320.

5

6

5

1

71

82

41

47

.50

.88

.50

.25

66

76

34

38

.59

.78

.40

.45

""Based on corn at $1.25 P@** bushel.

f Based on rock phosphate at $16.12 per ton and
material.

at $1̂ .9.00 per ton of

TABLE 2. --Corn Yields Following Retreatment with the
Same Phosphates at 1|5 lb« of Total P and Liming to pH 6,1
Applied In 196? to the Rossmoyne Soil at RIpley.

Treatment

No Phosphorus

0% Acid. Rock Phos.
(Rock Phosphate)

10% Acid. Rock Phos.

201 " " "

50% " " "

100% " " "
(Superphosphate)

Yields by
196?

91.1

100.1

105.2

109.1

108.6

107.4

Year (Bu R /A.)
1968'""

58.2

63.3

62.0

64.6

62.6

59.3

Hot weather during pollination and blight infestation later
depressed the yields.



TABLE 3*—Alfalfa Yields for Five Years from Various Phosphates Each Applied
Only in 1961j. to the Rossmoyne Soil at Ripley (Adequate K Applied Annually, Soil
pH 6.6).

Treatment

No Phosphorus

0% Acid. Rock Phos.

10% " l f "

20% " " "

100% " " I!

10% " "

20% " " "

100% "

Yields by
Application 196k 1965

P/A. 2* 3

0

67

67

67

67

33.5

33.5

33.5

1.7

1.6

1.9

1.7

1.7

1.6

1.7

1.8

3.5

3.8

3.9

3.9

4.0

3.8

3.8

3.9

Year (T./A.)
1966 196?

3 2

3.2

3.4

3.6

3.5

3.5

3.4

3.4

3.7

2.3

2.5

2.4

2.8

2.8

2.4

2.4

2.6

1968
3

4.3

4.9

4.6

4.7

5.9

4.4

4.5

4.8

Total

13

15.0

16.2

16.4

16.6

17.9

15.6

15.8

16.8

Number of cuttings.

5th years, stand had begun to influence yields somewhat. There was no
indication that 2Q% acidulated material was superior to 100$ on this
soil at this pE. Instead, at the lower rate all years and at the
higher rate the 5th year, the 100$ acidulated material tended to be
superior to the 20$ acidulated material; only the last listed, how-
ever, was statistically significant.

SUMMARY OF FINDINGS TO DATE

Several phosphate materials were evaluated as sources of P for
plants under varying P fixing conditions. When P fixation was minimal,
plant response was directly proportional to water solubility of the
phosphate applied. "When P fixation was maximal, plant response was
inversely proportional to K&ter solubility of the "available" phosphate
applied*

Liming acid soils and "banding the phosphates are practices used to
decrease P fixation but their effects in high fixing soils are small
compared to total P fixed. In such soils, partially acidulated rock
phosphate has shown promise q.s a source of P for plants. Approximately
10 times as much P was solubilized in rock phosphate by the first 20%
increment of H^POj, as by the fifth. Furthermore, residual unreacted
rock phosphate in 20$ acidulated material enhances the efficiency of
recovery of the soluble phosphate.

In a total of 88 field and growth chamber comparisons with six
agronomic crops on slightly acid soils where significant yield response



to applied P was obtained, 20$ acidulated material was superior to
100$ acidulated material in 16 cases, equal to or superior to 100$
in 71 cases, and inferior to 100$ acidulated in only 1? cases* Where
either material gave superior yields over the other, this was also
reflected in the type of plant response to applied P and in the
effect of the latter upon available P (Bray P-1) in the soils.

H-165

RESEARCH ON POND WATER QUALITY AND
EVALUATION OF TREATMENT SYSTEMS

Glenn 0, Schwab
Department of Agricultural Engineering

A pond was built in 1958 to provide a facility to study various
methods of treating pond water for domestic use. The pond is 3*2 acres
in area, has a maximum depth of 12 feet, and holds 17.1 acre feet of
water* Several types of inlets for removing water were built into the
pond for experimental purposes. In 1959* a water treatment laboratory
was constructed and specially designed equipment was installed.

From May 1958 to March 19&3, & large number of water samples were
taken from the pond. Many physical, chemical, and bacteriological
analyses were made on these samples. Compared to similar analyses from
several other ponds in the state, water from this pond was about average
or better in all cases. The quality of water in the pond was much
better near the surface than near the bottom. Detailed results have
been published in OARDC Research Bulletin 922.

Various types of algae have been found in the pond. It can be con-
trolled with copper sulfate but the dead algae still cause taste and
odor problems. Many types of filters and disinfecting methods have been
tested in the water treatment laboratory. These results are reported in
several technical papers and Research Center reports.

The laboratory is presently being used to house a water treatment
system which provides part of the farm water supply. The unit consists
of a slow sand filter, automatic chlorinator, storage reservoir, and
standard pump and pressure tank. The system also serves as a demon-
stration unit which was designed on the basis of previous research
results.




