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Welcome: 

You are invited to read and study this research report. 

We welcome your suggestions. You are also invited to visit 

the Center often and observe the research in progress. The 

Center belongs to the people of this area and its progress 

depends on your continue d interest and support. Agricultural 

research is our primary endeavor but the Center is also active 

in other areas. Agriculture Education is one example. The 

Center was host to more than 2,000 FFA students who used it as 

an outdoor laboratory during the past year. 

The Extension Division continues to offer many educational 

programs for all age groups . You are invited to take part in 

these and other programs h e ld a t the Center throughout the year. 

We have an " open door" policy and visitors are always welcome. 

There was a combined attendance of more than 6,800 visitors 

and participants at Center activities last y e ar. 

Come see us! 

Sincerely yours, 

'l~, 
Superintendent 
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SOUTHWEST MISSOURI CENTER1 

Farme rs and businessme n worke d closely wi th the College in 
the e stablishme nt of the Southwes t Ce nte r near Mount Ve rnon . A 
limite d progr am of r e s e arc h in s o il fe rtility a nd f ie l d crops 
h a d b e en conducted on a s mall piece o f l a nd nea r Pi e r ce Ci ty for 
a number of y ear s . 

Mo s t of the f a rms in the a r ea are r e l a tive ly s ma ll a nd the 
l e v e l of s oil f er tility i s g e n e r a lly l ow. Se v e r a l y ea r s with 
be low norma l r a infa ll we r e climaxe d with a s e v e r e dro uth in 1 95 4. 
Ma ny farme r s we r e in s e riou s fin a nc i a l tro uble and a numbe r of 
the m a b a ndone d the ir farm s . The economy o f the e ntire area was 
aff e cte d adve r sely and bu s iness a nd indu s tri a l peopl e , who r ealiz e d 
the importa nce of a gri c ulture in the area , were interes t ed in the 
establi s hme nt o f a n a g r i c ul t ur a l r ese arch p rogram i n the area . 

The probl ems of the area we r e di scu ssed by f a rm p eople a nd 
bus iness p eopl e a nd by group s c omposed of rura l and urba n 
r e presentative s . Agricultural colle ge s t a ff me mbe r s p a rti c ipa t e d 
in the discus s ion s . From the di s cuss i o n s the be li e f eme r ged that 
an agricultural r e s e arc h c e nte r, whi c h would conduc t invest i gation s 
of the proble ms of the area , would d e v e lop v a luable info rma tion 
which would help solve some of the ma jor proble ms. An areawide 
committee with a repre sentative from eac h o f the 22 c ounti es was 
forme d, with Mills H. And e r s on, a Ca rthage b a nke r, a s c hairma n. 
The committee r e ques t e d the Agricultura l Exper ime nt Stat i o n t o 
de velop a r e s e arch program for the area . 

The directo r of the Expe rime nt Sta tion appo inte d a committee 
of College staff me mbe rs January 23, 1957, and direc t e d the 
committee to d e v e lop a r e s e arch pro posa l and to con s ide r the 
establishme nt o f a r esearch c e nte r in the a r ea . The c ommittee 
move d rapidly a nd submitte d the proposed plan, whi c h wa s a pproved 
by the dire ctor. The Board of Curator s approv e d the pro posa l a nd 
a bill wa s introduced in the Ge ne r a l Assembly providing f or the 
establishme nt o f a r esearch c e nte r in the a r ea . The committee 
move d rapidly a nd submitte d the proposed pla n, which was a pproved 
by the director. The Board of Curator s approve d the proposa l a nd 
a bill wa s introduce d in the Ge ne ral Assembly providing f o r the 
establishme nt o f a rese arch c e nte r in southwes t Mis s ouri. The 
bill was pas sed and be came law July 6, 1957. 

1This information was taken from THE CENTENNIAL REPORT--1870-
1970--0F THE COLLEGE OF AGRICULTURE, written by Dr. John H. Longwe ll 
dean emeritus of the College. Copies of THE CENTENNIAL REPORT are 
available from the Editor's Offic e , l-98 Agriculture Building, 
University of Missouri-Columbia, Columbia, Missouri 65201 at a 
cost of $2.50 each. 
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The Board of Curators included in the University appropriations 
request for fiscal 1958-59 the amount of $75,000 for the purchase 
of land. The amount requested was approved by the General Assembly. 

On May 2, 1958, the director appointed a committee of staff 
members to conduct a search for a suitable location for the center 
and make recommendations to the director. The site selection 
committee established criteria to be used in making the selection. 
More than 50 suggested farms were proposed and members of the 
committee inspected about 25 of them. Two farms lying on opposite 
sides of Highway 166, about 2.5 miles southwest of Mount Vernon 
were chosen as the most desirable location. The two farms have 
a total of 590 acres and were brought for $70,000. The Southwest 
Research Center was officially dedicated November 5, 1959. 

The General Assembly has appropriated funds to pay for necessary 
building, facilities, equipment, and operations. A comprehensive 
research program has been developed and results of value to the 
agriculture of the area are being obtained. 

Since 1965 three adjoining tracts totalling 308 acres have been 
bought and included in the area. 

The center has been designated the University of Missouri -
Columbia Southwest Missouri Center and serves as the headquarters 
for the area extension program as well as the research center . 
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1974 

January 
February 
March 

April 
May 
June 

July 
August 
September 

October 
November 
December 

1974 Total 

1975 

January 
February 
March 

April 
May 
June 

WEATHER DATA, SOUTHWEST RESEARCH CENTER, 

AGRICULTURAL EXPERIMENT STATION FOR 1974-75 

PRECIPITATION 
(In Equivalent Inches of Water) 

Monthly 
Total Departure Pan Eva12oration 

1. 97 +0.01 
Adjusted Total 

1. 66 -0.46 
1974 Inches 

5.55 +2.71 May 6.75 

3.02 -1.07 
June 7.44 

5.70 +0.42 
July 11.11 

7.57 +2.55 
August 8.63 
September 5.14 

1. 98 -1.91 1975 
6.77 +3.45 
4.52 +0.67 May 6.89 

4.53 +0.77 
June 7.79 

5.07 +2.31 
2.67 +0.48 

51.01 +9.93 
Dry Periods* 

3.52 +1.56 
May through September 

3.66 +1. 54 
7.10 +4.26 6/ 12/74 - 7/7/74 

3.42 -0.67 
2.58 -2.70 
5.49 +0.47 

*Dry Periods: At least 15 consecutive days with less than 0.25 inch per day. 

Compiled by Department of Atmospheric Science 

College of Agriculture 



WEATHER DATA, SOUTHWEST RESEARCH CENTER, 
AGRICULTURAL EXPERIMENT STATION FOR 1974-75 

AIR TEMPERATURE 
(Degrees Fahrenheit) 

No. Days with Temperatures goo 100° 32 6 oo 
Mean Mean or or or or 
Max. Min. Avera9:e *Normal De;earture Above Above Below Below 

January 40.6 21.2 30.9 33.6 -2.7 0 0 24 2 
February 49.6 27.9 38.8 37.1 +1. 7 0 0 21 0 
March 60.5 39.0 49.8 44.0 +5.8 0 0 11 0 
April 68.2 46.5 57.4 55.6 +1. 8 0 0 4 0 
May 75.6 57.4 66.5 64.5 +2.0 0 0 0 0 
June 78.1 58.2 68.2 74.2 -6.0 1 0 0 0 
July 92.9 66.9 79.9 78.8 +1.1 26 2 0 0 
August 84.0 64.1 74.1 78.0 -3.9 4 0 0 0 
September 72.0 52.0 62.0 70.4 -8.4 0 0 0 0 
October 69.2 48.2 58.7 59.7 -1.0 0 0 0 0 
November 54.9 35.5 45.2 45.0 +0.2 0 0 11 0 
December 44.9 26.5 35.1 36.7 -1.0 0 0 22 0 
1974 Avg. 65.9 45.3 55.6 56.5 -0.9 31 2 93 2 

1975 

January 46.5 25.4 36.0 33.6 +2.4 0 0 23 0 
February 43.1 24.2 33.7 37.1 -3.4 0 0 22 0 
March 49.0 29.6 39.3 44.0 -4.7 0 0 20 0 
April 67.0 44.7 55.9 55.6 +0.3 0 0 3 0 May 76.9 55.6 66.3 64.5 +1. 8 0 0 0 0 
June 82.7 63.2 73.0 74.2 -1.2 0 0 0 0 
*Springfield Normal used. 

Compiled by Department of Atmospheric Science 
College of Agriculture 



PASTURE SYSTEMS FOR SEASON- LONG GRAZING 

A. G. Matches, Agricultural Research Service , 
USDA and Department of Agronomy 

S. Bell and M. Mitchell, Southwes t Center 
F. A. Martz , Dairy Husbandry Department 

Abstract: Grazing on phase II of experimentation with 
pasture systems began in the spring of 1974. The pur
pose of this research is to develop gr azing systems for 
bridgingthe summer slump in pasture production. 

Pasture sys tems were grazed from April 10 to 
November 19 (223 days ) duri ng 1974 . The highest average 
daily gain of 1.69 lb and gain per tester animal of 377 
lb were obtained on the tall fescue + red clover - tall 
fescue + alfalfa system. Highest gain per acre (341 lb) 
was obtained on the fescue - fescue round bale system. 
Average daily gains for fescue - fescue baled, fescue caucasian 
bluestem, and fescue - switchgrass systems ranged from 1.46 
to 1.33 lb. 

Pasture carrying capacity was greatest on fescue
caucasian bluestem and fescue-fescue baled systems with 
248 and 233 animal days of grazing per acre, respectively. 
Fescue-switchgrass and fescue + legumes systems averaged 
192 and 169 animal days of grazing, respectively. 

Results presented are preliminary, especially for the 
systems where red clover or alfalfa were overseeded into 
established stands of tall fescue. Legumes were seeded 
in early March 1974 and full production, especially for 
alfalfa, could not be expected during 1974. The maintaining 
of positive animal gains throughout nearly the entire 
grazing season indicates that several options are pos s ible 
for bridging the summer slump in pasture production. 

Introduction: This experiment represents phase II of our research in develop
ing grazing systems for bridging the summer slump in pasture production; phase 
I experiments were completed in 1972. 

Pasture systems consist of tall fescue for spring and autumn grazing 
and perennial summer grasses ('Blackwell' switchgrass and caucasian bluestem) 
for summer grazing. Also, pastures of tall fescue cut for hay in May and 
round baled are grazed (regrowth plus round bales ) during the summer slump 
and again in late autumn. The above fescue pastures receive an annual 
fertilization of 75 lb nitrogen per acre in February and 50 lb again in 
August. Warm- season grasses are fertilized annually with 60 lb of nitrogen 
in early May. 
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Two additional fescue pastures which include legumes make up another 
system. 'Victoria' alfalfa and 'Kenstar' red clover were seeded into 
established stands of fescue in early March 1974. These pastures are not 
fertilized with nitrogen. 

All pastures in this experiment receive an annual application of a 
0-60-60 fertilizer in February. 

Pasture systems being evaluated are: 

1. Tall fescue-switchgrass 

2. Tall fescue-caucasian bluestem 

3. Tall fescue - tall fescue round baled 

4. Tall fescue + red clover - tall fescue + alfalfa round baled 

Each pasture system is handled independently of others. That is, component~ 
of each system are grazed according to their particular pattern of growtP 

Pastures are grazed with Holstein heifers or steers. Tester animals 
remain on the same system throughout the season and their weight gain 
indicates quality of forage consumed. The desired balance of defoliation 
(differs according to the kind of forage) by grazing is maintained through 
the addition or removal of "put-and-take" animals from a pasture. Cattle 
are weighed approximately every 14 days and are shrunk 16 hours before 
weighing. A three paddock system of rotational grazing is used in all 
pastures . 

Results for 1974 

This is the first season of grazing phase II experiments. During 1974 
grazing began on April 10 and recording of anima l performance terminated on 
November 19 for a total of 223 calendar days of grazing. All tall fescue 
pastures were a lso grazed from November 19 to December 5; however , fescue 
hay was fed due to snow and ice cover during part of this period. 

Since legumes were not yet fully established, alfalfa in particular was 
only lightly grazed during 1974 and not cut as hay. Neither alfalfa or red 
clover were grazed during a hot and dry period from July 29 to August 28 
(30 days). During this period, cattle were confined to a reserve area and 
fed tall fescue hay. Computation of results for the fescue + legumes system 
includes the period of confined feeding. 
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Dates, number of days, and average daily gain (ADG) of tester animals 

during the summer grazing are shown below: 

Species 

Round baled fescue + regrowth 
Caucasian bluestem 
Switchgrass 

Dates of Grazing 

7/13-9/11 
6/18-10/8 
6/4-8/13 

No. of Day 

70 
112 

70 

ADG (lb) 

0.85 
1. 01 
1.47 

At the start of summer grazing round baled fescue pastures averaged, 

on a dry weight per acre basis, 1372 lb of hay plus 1288 lb of regrowth. 

Round baled pastures were also grazed again from October 22 to November 19 

(28 days). 

Season-long grazing results are given in Table 1. Noteworthy is the 

high average daily gain of 1.69 lb on the fescue + legumes system even 

when 30 days of hay feeding was included in season-long computations. If 

the hay feeding period is excluded, average daily gain while on the 

fescue+ legume pastures was 1.80 lb. These results show the benefit 

of increased ADG from seeding a legume into pastures of tall fescue. 

Secondly, production costs are lower because nitrogen fertilizer is not 

generally applied to pastures that have good stands of legumes. 

The relative low gain per acre on the fescue + legumes system may be 

attributed to lower animal days of grazing. Since these pastures were 

rested for 30 days to give alfalfa a better opportunity to become fully 

established, total animal days of grazing were less than from other 

pasture systems. 

Average daily gains for non-legume 
different. Gains per acre were highest 
and fescue-caucasian bluestem systems. 
animal unit days of grazing as compared 
switchgrass system. 

systems were not significantly 
from the fescue-fescue round bale 
Both of these systems had over 209 
to 171 days for the fescue-

Non-legume systems in 1974 yielded gains per acre and average daily 

gains equivalent to those obtained over three seasons of grazing the phase I 

experiments. Based on these and similar grazing research conducted at the 

Agronomy Research Center near Columbia, we believe that with proper planning, 

pasture systems can be developed to bridge the summer slump on most Missouri 

farms. Certain legumes and warm-season perennial grasses may require two 

or more years before they are into full production. Therefore, it must be 

emphasized that action to develop season-long pasture systems must be 

performed well in advance of the need for summer pasture. 

10 



Table 1. GRAZING RESULTS FROM THE PASTURE SYSTEM TRIALS AT THE SOUTHWEST 
CENTER DURING 1974. 

1974 Grazing Season (A ril 10 - Nov. 19) 
Pasture Animal Au l/ Average Gain/A Gain Tester 
System Days/A Days/A- Daily Gain (lb) (lb) (lb) 

Fescue-Fescue Baled 233 209 1.46 341 326 

Fescue + Legumes.Y 169 155 1.69 285 377 

Fescue - Caucasian 
Bluestem 248 211 1.33 331 299 

Fescue-Switchgrass 192 171 l. 39 268 311 

Average 211 186 1.47 306 321 

LSD .OS 17 13 0.17 40 40 

CV(%) 4.0 3.6 6.2 6.5 6.1 

y 
AU Days/A = Animal unit days per acre where a 1000 pound animal equals one 
animal unit (AU). 

y 
Average botanical composition of the legume pastures: 

51% fescue - 49% alfalfa 
60% fescue - 40% red clover 

ll 



ADVANCED FESCUE EVALUATION STUDIES - A TEAM RESEARCH PROJECT1 

F. A. Martz, Department of Dairy Husbandry 

S. Bell and M. Mitchell, Southwest Missouri Center 

A. G. Matches, Department of Agronomy and USDA-ARS 
D. A. Sleper, Department of Agronomy 

Introduction: The purpose of this research is to develop a new improved line 

of tall fescue, test it, and release it to Missouri farmers and livestock 

producers for their use. 

The most serious disadvantage associated with grass breeding programs has 

been the inability to evaluate breeding lines for animal productivity. Consider

able progress has been made in traits such as disease resistance, winter hardiness, 

drought hardiness, and to some extent forage yield. However, a lack of basic in

formation regarding the complexities of forage quality have limited progress in 

this regard. The development of the In vitro fermentation (artificial rumen) 

procedures has been of much value, an~we are presently using these techniques; 

however, we are still far from understanding the basis for genetic variability 

among forages in animal performance. Until more complete information is avail

able, it is imperative that we incorporate actual animal data into our selection 

index. 

About 12 years ago, several researchers at UMC started thinking and working 

together in a renewed effort to improve forage production and utilization in 

Missouri. About eight years ago, the Experiment Station hired a plant breeder 

to work with fescue and other forage crops. Dr. Sleper, who recently replaced 

Dr. Asay, is continuing a truly outstanding fescue breeding program. The re

search philosophy here is that new forages should be evaluated by animals before 

their release, because animals will be using the forage in the long run anyway. 

Therefore, the forage breeding research is broken down into several phases: 

Phase I. 

Phase II. 

Phase III. 

Plant Clone Selection 

Plants were introduced from all over Missouri 
and the world. 

Plant Line Development and Evaluation 

Lines of plants are selected for breeding 
characteristics such as digestibility, 
greeness, winter hardiness, protein-content, 
softness, seed production, flow~ring time and 
many other traits. 

Cross Breeding of Lines 

Plants are crossed in crossing blocks to 
develop the desired plant for evaluation 
by animals. 

1we gratefully acknowledge the financial assistance and strong support of 

the Missouri Cattlemen's Association for this research. 
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Phase IV. 

Phase V. 

Animal Evaluation 

New varieties are selected, planted in 
pasture plots and evaluated formimal 
gain, digestibility and forage intake. 

Release and Increase of New Seeds 

We are now in Phase IV with 4 new lines of fescue. These lines along with 
a control of Kentucky 31 have been planted in 1-acre pastures at Southwest 
Research Center, Mt. Vernon, Missouri. Fifty Hereford heifers are being used to 
evaluate these forages in this phase. We expect to evaluate these pastures for 
2 years, then if we have a line that is better than Kentucky 31, it will be re
leased for farm use. The 4 new lines of fescue are presently being tested for 
the second year. 

We use laboratory methods to measure quality during the early stages of 
each breeding cycle, followed with grazing data on the more select strains. An 
interdisciplinary approach is needed to explain why differences in animal perfor
mance occur. This information would not only be of value to the plant breeder in 
developing more effective selection criteria, but would also enable us to make 
more realistic decisions in pasture management. 

Grazing and confined feeding trials are conducted with different tall fescue 
varieties and strains of equal maturity to determine the interrelationships of 
forage-quality components with animal performance. Quality components of main 
concern are: intake, rate of passage, caloric density, digestibility (in vivo 
and in vitro), chemical composition (cell wall constituents), forage availability 
and morphology of growth. 

Objectives: 

1. To evaluate tall fescue strains derived from the grass breeding 
program for animal productivity under grazing conditions. 

2. To identify and determine the interrelationship of the factors 
associated with animal performance on tall fescue. 

Duration: 

Two years of experimentation with revision by reseeding to newly developed 
tall fescues from the grass breeding program. 

Experimental Procedure: 

General Design: Five fescue lines were established in one-acre plots suit
able for grazing. Each forage was replicated three times. Plots include three 
reserve pastures for extra animals and for adjustment periods. Three , 500-600 lb. 
animals are allotted to each one-acre pasture. The treatment forag es were as 
follows: 

A - Kenhy 
B - Kenmont 
C - I-96 
D - Fawn 
E - Kentucky-31 (check or control) 
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Pastures were irrigated when water became limiting. Irrigati?n is used because the major objective is to evaluate animal performance for d~fferent grass lines, not the interaction between grasses and climate. Maintenance topdressing of fertilizer was applied annually to all plots at the rate of :5-60-60 lbs per acre in February with 50 lbs N applied June 15 and 50 lbs N appl~ed 
August 15. 

Animals were 500-600 lb heifers which are uniform. 

Dates:- The approximate starting date each spring was April~. The summer grazing period was divided into three parts: April 15 to June 15; June 15 to August 15; and, August 15 to October 15. Animal data was collected for 40-50 days of each of thes e periods, depending on the amount of pasture available. 

Animal Weights: Weights were taken at 
every 14 days until the end of the period. 
over night, fasted, and shrunk weights were 
are returned to pasture. Full weights were 
the full and empty weights. 

the beginning of each period and 
Cattle were placed in holding pens 
taken the next morning before animals 
taken the evening before to correlate 

Grazing Management: Plots were strip grazed. Movable, electric cross fences were placed in each plot. Back fences restricted animals to a strip of pasture to be grazed each 7- 10 days. Mower strips were taken each period of the new ungrazed strip. Three animals grazed each strip. The size of the strip was based on the forage available at that time. Thus we have a constant amount of forage available for all forages. No grain was fed on these pastures. Mineral and salt were provided. 

Forage cages were placed in each new strip with the animals at the beginning of the 7-10 days. Animals cannot graze under the cages so forage growth can be measured at this spot. Forage samples and yields were taken from the grazed strip, cages, and the new strip each time animals were moved. These data are used to calculate forage consumed by the cattle. 

When forages reached the boot stage (or about 40 days regrowth), part of the forage was mowed for hay and allowed to regrow to furnish vegetative grass for future grazing. If the hay was harvested without rain damage, it was used for animal studies in the barn. 

Measurements: Several measurements and calculations have been made. Animal average daily gain was calculated. Forage intake was measured. Chemical composition including cell wall, protein, acid detergent fiber, cellulose and lignin was measured. Conversion of these forage components to gain was calculated. Morphology of the plants is measured and plant characteristics were related to animal performance. Energy production per acre was calculated. 

Results From Pasture Trials: 

The fescue lines were tested for the first time during the summer of 1974. A large amount of data has been collected, but not all analysis and calculations are yet complete. Preliminary data for average daily gains for Hereford heifers which grazed the plots are shown in Table 1. The table includes spring, summer, and fall data for 1974 and spring data for 1975. Kenhy and Kenmont are lines developed in Kentucky. l-96 is an experimental selection introduced into the Missouri forage breeding program from France. Fawn is a variety from Oregon. Kentucky-31 is the variety of tall fescue commonly found in Missouri at the 
present time. The data in Table 1 illustrate that I-96 and Kenhy produced higher 
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average daily gains during three of the four periods than the other fescues. 
I-96 and Kenhy were equal to the other forages for average daily gain during 
the summer period, but they were not superior. All gains were lower than we expected in 1974, and we cannot explain this result. The cattle appeared to be normal, and the experiment was well controlled and went according to schedule. The gains appear to be higher in 1975 than 1974. These cattle are wintered on Kentucky 31 hay and pasture before the experiment begins. About a month before we start grazing (March 15), the heifers are moved into the SWC barns and pastures and fed hay and some early pasture. The cattle are then grazed on the experimental plots about April 15. 

We will test these forages for two more periods during 1975. If I-96 and Kenhy continue to perform as they have in the first four periods, it appears these forages can be expected to produce improved animal gains over the other fescue lines tested. 

Results From Hay Feeding Trials: 

Hay was harvested in the vegetative growth stage, without rain damage, from the five fescue lines listed in Table 2. The forages were stored as baled hay and chopped in a forage harvester prior to feeding during the winter. Each of the hays was fed to two Holstein heifers for a 21-day period. Hay consumed by the heifers was weighed each day, and samples were taken for moisture and chemical analyses. The experiment was repeated a total of three times with different heifers on each forage each time. Therefore, forage intake data was collected and averaged for a total of six heifers. 

The reason we were interested in forage intake is that about 80 percent of the differences in animal performance between forages can be explained by the forage intake of the animals. Consequently if a forage is consumed in greater quantities, performance should be improved. 

Table 2 illustrates the voluntary intake of five fescue varieties by Holstein heifers. I-96 fescue resulted in the highest forage intake during two out of three trials, and it was equal to crhigher than K-31, Kenmont, and Fawn in the third trial . Kenhy was not consumed in higher amounts than these three fescues except for the third experiment. 

Table 3 illustrates the chemical composition for these five hays. I-96 was lower in Neutral Detergent Fiber, Acid Detergent Fiber, Lignin and Cellulose than the other four hays. These measures are all measures of quality. The chemical composition data fall in line with the intake data in Table 2 in that l-96, because of its improved chemical composition, should result in a higher animal intake and in fact it was consumed in greater amounts. 

By the end of this year, we will have finished two years of testing these fescues and we should be in a position to decide whether to select one of these Varieties for seed increase and release. 
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Table 1. AVERAGE DAILY GAIN FOR HEREFORD HEIFERS 
GRAZING FES CUE PASTURE S 

Fescue 
Line 

1974 

48 dayb 
Surruner 
Period 

1 9 7 5 

4 5 dayd 
Spring 
Period 

a 42 day 
Spring 
Period 

49 dayc 
Fall 
Period 

Average 

---------------------(lb/da)--------------------------

Kenhy 1. 58 .67 1. 01 

• 8 0 

1.10 

• 8 9 

.96 

1. 09 1. 69 

Kenmont .85 . 6 2 . 7 6 1. 36 

I-96 1. 52 . 7 6 1.13 1. 62 

Fawn .90 1. 06 . 9 5 1. 20 

Ky-31 . 93 .51 .80 1. 33 

abcdL · · f · d · ff f · 1 d ( P 0 0 5) east s1gn1 1cant 1 erence or respect1ve co umns a- = . 
is 0.41, 0.38, 0.26, and 0.27. 

Table 2. VOLUNTARY INTAKE OF 5 FESCUE LINES (HAY) 
BY HOLSTEIN HEIFERSa 

Trial Trial Trial 
Forage I II III Averag e 

(% BW) (% BW) (% BW) (% BW) 

I-96 2.44 2.73 2.44 2. 54 

Kenhy 2. 2 6 2.31 2. 52 2.36 

Fawn 2. 2 8 2. 37 2.29 2.31 

Kenmont 2. 3 0 2.43 2.36 2.36 

Ky-31 2.42 2. 2 5 2.45 2. 3 7 

aEach trial was 21 days and each value is an average for 
two Holstein heifers. Hay was Fall vegetative growth. 
Intake values are 10% moisture basis. 
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Table 3. CHEMICAL ANALYSIS OF FESCUE HAYS HARVESTED FALL 1973 
AT SOUTHWEST CENTER (Dry Matter Basis) 

Neutral Acid 
Forage Moisture Detergent Detergent Hemicellose Lignin Cellulose Ash Silica 

Fiber Fiber 

(%) 

Ky-31 6.07 57.96 30.44 27.52 3.81 24.45 2.18 1. 90 

Kenhy 5.90 58.67 31.04 27.63 4.10 25.22 1. 72 1.42 

Kenmont 6.24 58.69 30.96 27.73 3.81 25.01 2.15 1. 82 

l-96 6.37 54.64 28.60 26.04 3.53 23.02 2.15 1. 79 

Fawn 6.26 61.11 30.60 30.51 4.08 24.47 2.05 1.65 
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BREEDING TALL FESCUE 

D. A. Sleper, M. L. Mitchell, De partme nt of Agronomy 

Abs~~act: New experimental synth etics are currently 
under test at the Southwest Ce nter. Approximately 46 
experimenta l synthetics made up of par e nts from widely 
diff e rent parts of the world are b eing eva luated for 
forage y ield to be used on Missouri farms and ranches. 
One year ' s data for 25 new synthetics are reported. 
Data indicate that significant progress has been mad e 
with cooperative research efforts to increase dry 
matter yields of tall fescue at the University of 
Missouri. 

Many thousand tall fescue plants from diffe r e nt parts of the 
world have been examined for quality, vigor throughout the growing 
season, disease resistance, ma turity , leafiness, drought tolerance, 
and winter hardiness. Out of these many thousands of clones, the 
best ones have been put into prog e ny tests and final l y combined 
into synthetics for testing as new future varieties. Forty-s ix 
synthetics are presently under test in replicated clipping trials 
at the Southwest Center and Columbia. 

Data in Table l show tons of dr y matter produced in 1974 for 25 
new s y nthetics and two checks (Kentucky 31 and Fawn). Thi s test 
is in it s infancy and will be continued for several mor e growing 
seasons. Total yie ld s for 1974 ran~ from 2.60 to 4.54 tons per 
acre for Kentucky 31 and experimental WG2B, respectively. Experi
me ntal WG2B is composed of four lines. On e line is from an open
pollinated out of state selection, another is a selection out of 
'Fawn', a nd the remaining two are selections out of 'Alta'. We 
hop e that WG2B will continue its above average performanc e in 
future trials. 

A better understanding of the relationship between plant 
factors and animal p erformanc e is needed. We need to know what 
chemical and/or morphological features of tall fescue l end thems e l ves 
to improving animal performance. Work in this area is being don e 
in cooperation with A.G. Matches (USDA, ARS, Agronomy) and F. A. 
Martz (Dair y Husbandry) at the Southwest Center. 

Cooperat ive basic studies are curre ntly in progress to help 
us make more realistic appraisals of our breeding materia ls. Many 
tall fescue lines and their progenies have been examined for their 
photosynthetic efficiency . This v.'ork ha s b een done in cooperation 
with C. J. Nelson (Agronomy ). It is hoped that se lection procedures 
can be developed that will allow us to produce tall fescue plants 
that have a more efficient photosynthetic s y stem to improve yie ld 
pote ntial. 
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Grass t e tany is a disease that faces cattle producers in 
Missouri. Hypomagnesaemia seems to be a complex problem as it 
is related to both a low level of magnesium in the ingested forage 
and poor absorption of magnesium in the intestinal tract. Studies 
have been initiated in cooperation with J. R. Brown at the South
we st Center to examine the range of magnesium present in tall fescue 
under soils varying in magnesium content . It is hoped t hat this 
preliminary study will provide the basis for fut ure breeding and 
animal physiology examinatiornat the University of Missouri. 

Table l. Dr y matter yie ld s for twenty~five s y nthetics in 1974. 

Tons Eer Acr e 
En try Spring Summer Fall Total 

GlA l. 70 0.90 1.48 4.07 
GlB 1.80 1.05 1.43 4.28 
GlC 1.54 0.84 l. 33 3.71 
GlD l. 76 0.78 1.53 4.07 
GlE l. 68 0.93 l. 37 3.98 
G2A l. 71 0.74 1.51 3.96 
G2B 1.4 6 0.75 1.49 3.70 
G2C l. 69 0.77 1.43 3.88 
G3A 1.89 0.93 1.47 4.29 
G3B l. 79 0.93 l. 60 4.32 
G3C 1.48 0.80 l. 64 3.92 
G3D 1.54 0.87 1.65 4.06 
WGlA 1.45 0.77 l. 62 3.84 
WG2A l. 79 0.93 l. 66 4.38 
WG2B 1.90 1.01 l. 63 4.54 
WG2C l. 62 0.80 1.47 3.89 
WG2D l. 70 0.85 1.56 4.11 
WG3A l. 67 1.05 l. 66 4.38 
WG3B l. 64 0.98 l. 76 4.38 
WG4A 1.33 0.68 l. 74 3. 7 6 
WG4B 1.21 0.87 l. 73 3.81 
S2A 1.00 0.76 1.46 i 3.22 
S2B l.ll 0.97 1.43 3.51 
S2C 1.15 0.91 1.49 l 3.56 
S3A 0.93 0.84 1.35 3.12 
Ky 31 1.24 0.57 0.79 2.60 
Fawn l. 70 0.44 0.96 3.10 

Mean 1.54 0.84 1.49 3.87 
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BIRDSFOOT TREFOIL MANAGEMENT 

C. J. Nelson, H. N. Wheaton, and I. B. Strong 
Department of Agronomy 

Abstract: Two experiments are being conducted to determine 
the feasibility of birdsfoot trefoil for South Missouri. Effects 
of soil pHs and phosphorus levels on establishment and subsequent 
persistence are being measured. Also, studies have been designed 
to determine cutting management flexibility with emphasis on 
cutting frequency and fall management. 

Trefoil produced more forage and was more persistent at pH 
levels above 5.3 than at pH 4.7. Rai s ing pH with lime dtd 
not improve establishment, flowever, and also ~id not affect the 
amount of phosphorus available for plant growth. Trefoil reached 
95% of maximum yield at soil phosphorus levels of about 50 lbs/A. 
Increasing phosphorus level above 100 lbs/A tended to decrease 
trefoil persistence due to increased competition from invading 
weeds . 

Trefoil has persisted satisfactorily in mixtures with orchard
grass , but cutting frequency affects productivity of the mixture 
and the amount of trefoil present. Effects of cutting trefoil 
during the critical fall period on subsequent persistence and 
production have been inconsistent thus far. 

Availability of an adapted perennial legume for use in grass mixtures for 
pastures has been a critical need in Missouri, and particularly in the south
western part of the state. In recent years birdsfoot trefoil has been uti
lized on an ever increasing acreage in Southern Iowa, and now is also increa
sing in use in North Missouri. This perennial legume is very well adapted 
to grazing in legume-grass mixtures . Being a l egume , it fixes nitrogen ill 
conjunction with root nodules , and it is also moderately drought hardy, and 
of high palatability. Trefoil is unique in that there has never been a 
case of animal bloat reported on this species, and is better adapted to 
continuous grazing than other upright legumes . 

Until recently trefoil has had problems in a cceptance and use. First, it 
was reputed to be difficult to establish. This is no longer true, as Dr . 
E. J. Peters has researched this thoroughly at the University of Missouri 
Southwest Center and can consistently get good establishment by spring 
seeding with an herbicide . 

The other major problem has been a lack of plant persistence. This was 
largely a crown and root disease problem that was most severe during warm 
parts of the season when the soil is moist or wet. Dr. J. D. Baldridge at 
the University of Missouri-Columbia has been breeding new trefoil varieties 
for resistance to these disease s, and in 1967 released the variety Dawn 
that was specifically selected for resistance to root and crown diseases. 

Dr. Baldridge is about to release another new variety that is believed 
to be even superior to Dawn in resistance t o diseases , and thus should 
persist into southern environments even better than present varieties . 
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With these thoughts in mind we wanted to thoroughly investigate trefoil 
management to determine the flexibility of the legume for use in Southern 
Missouri. We were especially interested in forage yield, quality, and 
persistence under several cutting managements and fertility regimes. 

An experiment was established in the spring of 1972 to determine levels 
of lime and phosphorus that are necessary for successful establishment 
and growth of trefoil. Other research has shown that trefoil does not 
require as much lime (to raise pHs) as alfalfa for optimum growth. 
Upland soils in Southwest Missouri naturally have a low pHs and often 
are very low in phosphorus. While many grasses may grow fairly well with 
low levels of phosphorus, legumes usually have higher requirements. We 
were hopeful that our data would give insight into the necessary soil 
treatments for interseeding or renovation of grass pastures with trefoil. 
The first data was taken in 1973 and is being continued at present. 

Different pHs levels (Table l) were achieved by adding 0, 2, or 4 tons/A 
of dolomitic limestone. Within each pHs level eight phosphorus (P) levels 
(Table 2) were established. Phosphorus was plowed down in spring, 1972 
and starter treatments were banded at seeding on April 12 . Phosphorus 
topdressing treatments began in late summer, 1972 and have been repeated 
annually. All plots also received 100 pounds of potash (K) in late summer 
annually, beginning in 1972. Plots were harvested three times during each 
of 1973 and 1974. 

Table l. Effect of soil acidity (pHs) on soil test levels of K and P, 
and yield of birdsfoot trefoil. 

1973 
pH s K,Lb/A P,Lb/A Yield,T/A pH 

s K,Lb/A P,Lb/A Yield, T/ A 

4.7 211 152 2.45 4.7 187 172 2.48 
5.3 189 .140 2.58 5.4 181 153 2.62 
5.6 183 140 2 .61 5.8 167 170 2.66 

L.S.D.* 
0.1 17 NS 0.10 0.1 14 NS 0.11 
*For statistical purposes values exceeding this level are considered to be 
significantly differ ent . NS means not significant. 

Table 2 . Soil test values following phosphorus treatments. Plowdown and 
starter wer e begun in spring, 1972 and annual topdressing treat
means were begun in fall, 1972 . 

Treatment Lbs PLAcre p2 Soil Test Level 

Plowdown Starter Topdress 1973 1974 
0 0 0 37 33 
0 0 50 46 70 
0 50 0 51 42 
0 50 50 104 110 

150 50 0 151 143 
150 50 50 200 249 
300 50 0 270 316 
300 50 0 289 361 

21 



Excellent stands of Dawn birdsfoot trefoil were obtained under all fer
tility and lime treatments. Apparently birdsfoot trefoil may be estab
lished under considerably lower soil pH and phosphorus levels than 

s alfalfa . 

There was no pH by phosphorus interaction on total yield per season or 
s on Bray' s P2 test, so data were averaged ove r pH levels. Table l shows 

that lime applications significantly raised pH , sbut did not significantly 
change the P test. Even so, yield at pH 4.7swas significantly lower in 
both years t~an at the higher pH levels. s These data suggest that trefoil 
responds to lime applications upsto pH levels of 5.3 - 5.4. 

s 

Lime applications significantly affected the K tes t l evel in both years 
(Table 1). Original K l evel in the soil was 195 lbs/A and pH was 4.6. 
Reasons for the decreased K level, even though all plots recefved 100 
lbs/A annually, are unknown, but may be urelated to the slightly higher 
forage yields at higher pH levels. Trefoil yiel ds were probably not 
limited by K level as Dr. ~. R. Fisher (Mo. Agr. Exp. Sta. Bull . 1007) 
reported that an alfalfa-grass mixture reached 100% of yie l d potential 
at K levels greater than 160 lbs/A. 

Phosphorus soil test levels were greatly affected by P applications. 
Even those plots receiving no P treatment are testing higher now than the 
13 lbs/A before the native vegetation was plowed. Except where high rate s 
of plowdown P were used, soil t est value for Bray's P2 test are decreasing 
when no annual topdressing is added. Topdressing annually with 50 lbs/A 
of P has caused an increased soil test level in all cases which suggests 
that annual removal was less than that level. 

Yield was related to Bray' s P2 soil t est level and is shown in Figure l. 
Yields for 1973 and 1974 were not statistically different, but for more 
accurate interpretation all data within each years was transferred to a 
percentage basis before combining over years. Absolute yields at the six 
highest P2 levels were not significantly different during either year so 
they were averaged t o obtain the lOO% yield level, even though there is a 
gradual increasing trend with higher P2 levels. Regression equations for 
yield were fitted to the 12 highest P Ievels in Figure 1, and to the lowest 
six levels. The two regression lines were arbitrarily connected to form 
the r esponse curve. Using combined data, 95% of maximum yield level 
occurred at a P level of about 50 lbs/A. Yield l evels of 95% of maximum 
are more economic than 100%, as it would take almost 50 lbs/A more on the 
P2 test to produce the last 265 lbs/A of forage to achieve the lOO% yiel d . 

First harvest for 1975 was taken on May 15. We were particularly inter
ested in weed invasion into the plots, and so separated harvest ed samples 
into trefoil and weed components. Interactions between soil pH and P 
level were not significant for yield or botanical composition sB data for 
each factor were averaged over the other variable. 

Weed invasion was significantly higher at pH 4.7 as 51% of the yield 
consisted of winter annual weeds and cool-se~son grasses while both of 
the other lime levels had only about 41% of invading species. Evidently 
lime treatment increased vigor of trefoil enough to offer more competition 
to invading weeds and grasses. This was apparently also reflected in 
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higher yields in 1973 and 1974 (Table l) when lime was added to raise 
pH • Spring 1975 yield was also significantly higher (.82 vs about . 89 
toRs/A) where lime was applied. 

Weed invasion was also affected by P treatment. Figure 2 shows that 
yield of forage did not increase above a P level of 70 lbs/A, and 95% 
of maximum yield occurred at 60 lbs/A which agrees closely with the 1973 
and 1974 data. Of interest however, is the fact that yield of trefoil 
in the forage mixture appeared to show an optimum at P levels near 100 
lbs/A. At levels below 75 lbs/A (95% of maximum for trefoil alone) yie l d 
of trefoil was apparently being limited by inadequate P while at P l evels 
above 100 lbs/A yield of trefoil was be ing r educed due to excessive weed 
and cool-season grass invasion . For example at 100 lbs/ A P the mixture 
was 61% trefoil, while at 33 lbs/A it was 55%, and at 316 and 361 lbs P 
per acre it was only 52%. These data suggest that for maintenance of 
high percentages of trefoil in the mixture it would be better to annually 
topdress the P removed, keeping the P2 test level in the 50-70 lbs/A 
range, rather than to apply a large amount (e.g . more than 150-200 lbs) 
with expectations of it being a vailabl e for many years . While the higher 
level of P will be available and will continue to feed the forage, the 
detrimental effects due to increased weed and grass competit ion on trefoil 
productivity may be of greater concern . 

Another experiment was designed to measure the ability of Dawn birdsfoot 
trefoil to yield and persist under different cutting managements. It is 
recognized that trefoil is much better adapted to frequent defoli ation 
(similar to continuous grazing) than is alfalfa or other upright legumes 
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providing some green leaf area remains to provide photosynthate to 
support the plant during regrowth. Thi s charact eristic, coupled with a 
natural reseeding habit, makes trefoil one of the best adapted legumes 
available for grass mixtures in pastures. 

Stands of trefoil and trefoil-orchardgrass were established in April, 
1972, and treatments were imposed beginning in spring 1973. Plots were 
topdressed annually with 0-75-240 to insure that adequate P and K were 
available. Orchardgrass was seeded in half the plots as grasses may 
actually aid persistence of legumes by providing a mulch-like canopy in 
winter and also aid in preventing weed invasion . 

Cutting treatment and forage yields of trefoil grown alone are shown in 
Table 3. A wide range in yield occurred in 1973 which often happens 
during the first treatment season . Weed invasion is minimal, the trefoil 
plants are young and vigorous , and the results of the treatments have not 
begun to have a great effect. 

Table 3. Cutting frequencies and yield response of birdsfoot trefoil 
seeded in spring, 1972. 

Forage Yield TLA 

Cuttin~ Treatment Code 1973 1974 

May 1, then every 15 days to 
Sept. l 15 - FC 1.98 2.18 

May 1, then every 15 days to 
Oct. 15 15 + FC 2 .32 2 . 22 

May 15, then every 30 days to 
Sept . l 30 - FC 2 . 08 2.58 

May 15, then every 30 days to 
Oct. 15 30 + FC 2 . 70 2 .67 

May 30, then every 45 days to 
Sept . l 45 - FC 2 .64 2 .45 

May 30, then every 45 days to 
Oct . 15 45 + FC 3.68 3.13 

L.S.D. (0.05) 0.17 0.15 

In general, plants cut less frequently had the highest yield as less 
time was spent in the slower growt4 rate periods following cutting. Fall 
cutting during the normal critical period of September l to October 15 
increased yield in all three basic cutting managements. During 1974, 
treatment effects began to show up as the range in yield was decreased 
and particularly at infrequent cutting. Previous research by Dr. A. G. 
Matches, ARS, USDA, and the University of Missouri has shown that vigor 
and persistence of trefoil cut infrequently is often reduced. In our 
experiments treatments cut every 15 days or 30 days retained their pro
ductivity indicating that birdsfoot trefoil is adapted to more frequent 
defoliation. During 1975 we have noticed a great deal of weed invasion 
into plots cut infrequently where trefoil was seeded alone. 
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Table 4 shows the effects of the same treatments as in Table 3 on a 
birdsfoot trefoil mixture with orchardgrass. Orchardgrass has many 
desirable f eatures for growing in mixtures with trefoil, and especially 
its upright gr owth habit and l e s sened sod-forming characters. Yields of 
the mixture were slightly lower than for trefoil grown alone (Table 3), 
but showed a similar r elationship between 1973 and 1974. 

Table 4. Re sponse of birdsfoot trefoil - orchardgrass mixture to 
cutting treatments . Percentage trefoil in mixture was 
calculated from botanical separations for each cutting 
throughout the growing season 

Yield ~T[A~ ~ Trefoil 
Treatment 1973 1974 1973 
15 - FC 1.56 1.89 60 . 3 

15 + FC 1.92 2.10 60.5 

30 - FC 2.04 2.03 53.8 
30 + FC 2.50 2.40 51.4 

45 - FC 2.76 2.38 67.5 

45 + FC 3.51 2. 57 65.3 
LSD .05 0.17 0.15 

1974 
35.4 
34.8 
40 .9 
40 .4 

45.8 
45.1 

Of greater interest though is the persistence of trefoil in the mixture. 
Herein both the natural ability of trefoil plants to avoid stress and 
their res~eding ability are of concern. During 1973, those plots cut 
every 15 days retained a high level of trefoil in the mixture (near 6o%) 
while under the 30 day management the percentage was reduced. Trefoil 
percentage was highest in the 45 day treatment. During 1974, the trefoil 
component was reduced to about 35% of the mixture under the 15 day treat
ment, but remained higher (40-45%) in other treatments. Even though 
trefoil is more tolerant of frequent cutting than many other legumes the 
15 day frequency was apparently affecting productivity. 

The natural reseeding habit of trefoil will have to be evaluated over 
several years. In order to get new seedlings established it is generally 
recognized that competition will need to be kept to a minimum. In that 
case once the original plants die, which may be sooner in the frequent 
cuttings , persistence will be totally dependent on getting some seed pro
duced and having competition decreased enough to make establishment possible. 
In the latter case the more frequent cutting may compensate to allow easier 
establishment to perpetuate the stand, even though seed yield may be lower 
than for other treatments. 

The influence of fall management on ability to overwinter and subsequent 
spring production is of major concern in legume persistence. Table 5 
shows the response of the trefoil-orchardgrass mixtures to fall cutting 
and yield the following spring . Comparisons should be made only for the 
influence of fall cutting within each cutting frequency. No management 
differences occurred during 1972 so spring 1973 yields as affected by 
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fall cutting were not significantly different (NS). Even though half the 
plots were cut during fall, 1973 they still performed at the same level 
in spring , 1974 as their uncut counterparts. Treatment of cutting every 
15 days gave three extra cuts during the critical fall growth period adding 
0.29 T/A to the 1973 yield. The 30 day treatment was cut twice and added 
0.31 T/A, and the 45 day treatment was cut only on October 16 and gave 
0.72 T/A additional yield. 

Table 5. Response of birdsfoot trefoil - orchardgrass mixture to fall 
cutting and subsequent spring cutting. Spring cuttings were 
on May l-8, May 15, and June l-3 of 15, 30, and 45 day treat-
ments respectively. Yields are given in tons per acre. 

Spring Fall Spring Fall Spring 
Treatment 1273 1273 1274 1274 1275 

15 - FC 0.52 0 0.68 0 0.47 

15 + FC ( 3) 0.55 0.29 0.66 0.26 0.35 

30 - FC 1.20 0 l.ll 0 1.59 

30 + FC (2 ) 1.30 0.31 1.04 0.42 1.02 

45 - FC 1.70 0 1.59 0 1.89 

45 + FC (l) 1.86 0.72 1.5)+ 0.31 1.86 

LSD (0.05) NS 0.12 NS 0.06 0.20 

Cutting during fall, 1974 also increased yield for the 1974 growing season 
with only a moderate effect on spring, 1975 growth. No significant diff
erence occurred in the least or most frequent cutting, but spring yield 
was reduced by fall cutting in the 30 day frequency treatment. 

At each cutting the plants are not complet ely defoliated and leaf area 
was l eft to carry on photosynethesis to give the plant energy for regrowth. 
Again, the long range response of repeated cutting during the fall hard
ening period is not yet established. The influence of cutting on seedling 
development as the stands become more dependent on new seedlings will be 
critical . Therfore, these studies will become more valuable as dependence 
on reseeding for plant perpetuation become gr eater. 

These data suggest that trefoil is adapted to more marginal soils in 
terms of pH and phosphorus levels than we had anticipated and that both 
minimum andsmaximum phosphorus levels are experi enced. If management 
systems for establishment and maintenance of trefoil in the stand are 
accepted, this l egume could make an important contribution to the forage 
picture of South Missouri, and at an economic advantage . 
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IRRIGATED FORAGE GRASS 

K. L. Larson and B. Strong 
Department of Agronomy 

Abstract: An expe riment to compare pro
ductivity of 9 forage species under high 
levels of fertility on dryland and under 
irrigation has shown little difference 
among speci e s on dryland. Bermudagrass 
under irrigation was most productive 
although levels of fertility used in 
1974 at present-day prices would not be 
e conomica lly feasible . An experiment to 
e valuate bermudagrass with and without 
nitrogen and with alfalfa, red clover and 
Ladino clover was established in 1975. 

An experime nt was initiated in 1974 on 9 forage species 
which h ad b een est a blished during 1972 and 1973 to compare thei r 
productivity under dryland and irrigated conditions. Fertility 
was maintained at high levels to eliminate this variable as a 
growth-limiting factor, as well as to determine if high l evels 
of f ertili zer applications will provide an economical return. 
The experimenta l site was fertili zed according to soil test 
recommendations a t the time of initial seeding in 1972. 
Fertilizer appli e d in 1974 is shown in Tabl e l, with the date 
of application shown in parentheses. 

Difficulty in establishment was encountered in 1972 and 
several plots were overseeded in 1973 in order to obtain uniform 
and adequate stands. Stands of Pathfinder switchgrass were still 
inadequate for valid yield comparisons as approximately half of 
its yield can b e attributed to grassy weeds. 

Irrigational water was applied to the designated plots to 
supplement the natural rainfall during late June and July. Five 
and one-half inches of water were applied with 2 inches on June 
26, l~ inches on July 9, and 2 inches on July 29. 

Forage yi e lds obtained during 1974 are shown in Table 2. 
Results show that yield _differences among the species on dryland 
were not great, with exception of Pathfinder switchgrass which 
was limited in production due to an incomplete stand. Under 
irrigation both Midland and Greenfi e ld bermudagrass outyielded 
the other species. It must be pointed out that the levels of 
fertilizer applications were extreme ly high, and under present 
fertilizer prices , r e turn of one's expenditures would not b e 
r ealize d. F e rtilize r applications made in 1975 h ave been re
duced considerably, and the 1975 forage yields will be reported 
in the 1976 report. 
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A bermudagrass-legume trial is being established during 
1975 in order to compare bermudagrass with and without nitrogen, 
and with alfalfa, red clover, and Ladino clover. 

Table 1. Fertilizer treatments applied to several forage species 
grown on dryland and under irrigation at the Southwest 
Missouri Center during 1974. 

Species Fertilization applications in #/A 

Kentucky 31 tall fescue 

Hallmark orchardgrass 

sou t h land bromegrass 

Rise reed c a narygrass 

Path fi nder switch grass 

Ca ucasian blues t em 

Mid land b e rmu dagrass 

Greenfield b e rmuda gras s 

Cody alfalfa 

Kentucky 31 tall fescue 

Hallmark orchardgrass 

Irrigation 

75# K20, 150# N (2-4 ) ; 100# N (5-20); 

100# N (8-13); 60# P 20 5 , 150# K20 (9-9) 

Same as above 

Same as above 

Same as abo ve 

75# K20 (2-4 ) ; 15 0# N (5-20); 100# N, 

15# P 20 5 , 75# K20 (6-19); 6 0# P20 5 , 

15 0# K20 (9-9 ) 

Same as Pathfinder 

75# K20 (2- 4 ); 250# N (5-20); 200# N, 

15# P205, 75# K2 0 (6 -2 0) I 100# N (7-29 ) , 

60# P 20 5 , 1 50# K20 (9-9 ) 

Same as Midla nd 

75# K20 ( 2-4) ; 60# P 20 5 , 180# K20 (5- 20); 

40# P 20 5 , 120# K20 (7-16); 20# P 205 , 

60# K20 (8-16); 60# P20 5 , 150# K20 

36 grams B (9-9) 

Dry land 

75# K20, 150# N (2-4); 50# N (5-20}; 

75# N (8-13); 40# P205 , 100# K20 (9-9) 

Same as above 
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Table 1. Continued 

Species Fertilizer applications in #/A 

Southla nd brome grass 

Rise ree d canarygrass 

Pathfinde r switchgrass 

caucasian bluestem 

Midland bermudagrass 

Greenfield bermudagrass 

Cody alfalfa 

Dry land 

Same as Kentucky 31 tall fescue 

Same as Kentucky 31 tall fescue 

75# K20 (2-4) ~ 125# N (5-2 0) ~ 75# N, 

15# P20 5 , 75# K20 (6-19) ~ 40# P20 5 , 

100# K20 (9-9) 

Same as Pathfinder 

75# K20 (2-4); 200# N (5-20); 100# N, 
15# P20 5 , 75# K20 (6-19) ~ 40# P20 5 , 
100# K20 (9-9) 

Same as Midland 

75# K20 (2-4) ~ 40# P20 5 , 120# K20 {5-20) ~ 

40# P 20 5 , 120# K20 (7-16) ~ 40# P20 5 , 

100# K20, 36 grams B (9-9) 
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Table 2. Tons dry matter of several forage species grown on 
dryland and under irrigation at the Southwest Missouri 
Center during 1974. 

Tons DMiA 

Species Dry land Irrigated Difference 

Kentucky 31 tall fescue 3.8 5.0 1.2 

Hallmark orchardgrass 3.6 4.1 0.5 

Southland bromegrass 3.4 3.6 0.2 

Rise reed canarygrass 3.7 3.9 0.2 

Pathfinder switchgrassY 2.4 3.7 1.3 

Caucasian bluestem 3.7 4.7 1.0 

Midland bermudagrass 3.6 5.8 2.2 

Greenfield bermudagrass 3.4 5.7 2.3 

Cody alfalfa 3.6 4.3 0.7 

Y Pathfinder switchgrass plots had incomplete stands and 
approximately half of the yield can be attributed to 
grassy weeds. 

l/ Differences reflect the increased yi e lds due to irrigation, 
assuming fertility levels we r e s u fficient under dryland and 
irrigated conditions for maximum growth. 
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Soil Fer t ili ty Re search with Forage Crops 

Earl M. Kro t h, Columbia Campus 
Richard Mattas, Sou t hwe st Center 

A. Birdsfoot Trefoil as Source of N for Fescue Seed Production 
Missouri produces mor e fescu e seed t han any other state. 73,000,000 
lbs of s eed were produced in 1974. The estima t ed yield for 1975 
is 67,000,000 lbs. Our closest compe t i t or is Ken t ucky with an 
estima ted production of 4,830,000 lbs. in 1975. The recent high 
cost of ni t roge n has increased the emphasis on leg umes as nitrogen 
fixers for grass crops. This s t udy was star t ed to evaluate birds
foo t trefoil as a source of nitrogen for fescue seed production 
and its own contribut ion as a fora g e plan t grown in combination 
wi t h t all fe scue . The study was s t ar t ed in 1973 by drilling fescue 
s eed in t o a g ood stand of Dawn birds f oot tre f oil. The y ield data 
sofar obtaine d in 1975 are probab l y indicative of final r e sults. 
They should b e considered as ten t a t ive only. 

In a ddition to e v alua t ing birds f oot t refoil as a ni t rogen 
f ixer t h e stud:· was also design e d t o e v a lua t e t he P and K needs 
o f t h e fes cue - birds f oo t t r efoi l mixtur e . Tr e a t men t s, a nd s eed 
and f i r st cutt ing f oraq e y i e ld s for 197 5 a r e given in Tab l e l. 

Tab l e l. Effe c t of Comme rcial Ni t rogen and Birdsfoot Trefoil 
on Fescue Seed and Fescue-Trefoil Forag e Yields, 1975 

Forage Seed Forage Seed 
Treatme n t lst cu t T/A Lbs . / A Tre a t ment lst cu t T/ A Lb s . / A 

l. 0+30+100 1.2 
2 . 50+30+100 1.5 
3. 0+30+100 0.9 

(Fescue only) 
4. 50+30+200 1.5 
5 . 0 -t-30+200 0.8 

(Fescue only ) 
6 . 0 -: 30+200 1. 6 

Fescue only (No N) 
Fescue-Trefoil (No N) 
Fescue -Trefoil (50 N)** 

550 
820 
620 

820 
590 

500 

Summary of 
Forage 

lst cut T/A 
0.8 
1.4 
1.5 

7. 0+ 60 +100 0 . 8 
(Fescue only) 

8. 0+ 60+100 
9. 50 ~- 60+ 100 
10. 50+ 60+200 
ll. 0+60+200 
12 . 0+ 60+200 

Data* 
Seed 
Lbs/ A 

580 
5 30 
800 

1.3 
1.5 
1.5 
0.8 
1.4 

*No apparent yield differences t o da t e du e to differences 
in P and K applications. 

**N, P, K, applied in April. 

540 

540 
720 
850 
570 
530 

Thi s f irst y ear' s d ata would i ndicate t h at s ome addit i onal N applied 
t o a fes cue -trefoil mix t ur e would inc rease seed yie ld s . The r e l a
tively high yield of the "fescue only " plots was probably due to 
t he rese rve N held in the soil organic mat t er d e v e loped ove r the 
time the plo ts we r e in b irdsfoot t r efoil only . 
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B. Method and Rate of Supplyil,':J Limestone to Tall Fescue: This 
experiment was developed to evaluate different rates of limestone 
topdressed to an established stand of tall fescue. In addition 
five different rates and or times of application of N, P, K are 
topdressed across limestone blocks to study the effect of top 
dressed N P K on Mg content of fescue forage as related to rates 
of topdressed limestone. Treatments and 1974 yields are given 
in the following table. These data are to be considered as showing 
possible trends only. 

Table 2. Yields of Tall Fr cue as Influenced by Rate and Time 
of application ~ Limestone and N, P, K. 

Yields Av.g. all Treatments 
Limestone Treatments/A T/A 

l. None 2.7 
2. 3 T May 1973 2.6 
3 . 6 T May 1973 2.7 
4. 8 T Plowed down March 1972 3.1 

To:edressed Fe rtilizers 

Dec.-Feb. Yield After lst August Yield Total Yield 
Cut l Harvest Cut 3 _T/A __ 

l. 80+50+150 1.6 0 80+0+0 1.2 3.0 
2 . 80+25+75 1.5 0 80+25-+ 75 l.l 2.7 
3 . 80+50+75 1.4 0 80+0+75 l.l 2.8 
4. 80+0+0 1.2 0 80+5 0+150 1.3 2.8 
5 . 0 0.7 80+25+75 80+25+75 1.4 2.7 

These data show very little response to topdressed limestone 
applications so far but do show some r esponse to P and K. Forage 
samples are take n in early spring and at time of each cutting for 
P, K, Ca, and Mg conte nt. The study h as not progressed far enou gh 
to show the relationships between forage composition and limestone 
and fertilizer applications. 

This study is being supported in part by the Mi ssouri Limes tone 
Producers Association. 
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ALTERING FORAGE MAGNESIUM WITH SOIL TREATMENTS 

J. R. Brown and Wm. Rice, Columbia 
Boyd Strong, Southwest Center 

Department of Agronomy UMC 

Abstract: The 1974 Research Reports presented yield and Mg up
take data for 1973. Additional analyses of the 1973 plant ma
terial were made. Magnesium content of the fescue increased from 
0.25% on 3 April 1973 to 0.48% Mg on 4 May 1973. In the fall 
Mg concentration declined from .37% on 18 October 1973 to .26% 
on 5 February 1974. Potassium removals by harvesting exceeded 
additions by fertilization. No particular treatment effects on 
total yields were noted in 1973 or 1974 although the distribution 
of dry matter production during the year was greatly affected. 

One of the many factors which helps to trigger outbreaks of grass 
tetany in cattle is the content of magnesium in the forage the animals 
eat. Based upon information gleaned from work in other areas of the U.S. 
and world a study was initiated in 1972 at the Southwest Center. The 
objective of the study was to determine the effect of lime sources and 
timing of top-dressed N, P, and K on the concentration of Mg in fescue 
tissue at several times during the year. 

In this study there are four basic treatments as follows : 

- Dolomitic limestone at one half the recommended 
rate 

- Magnesium oxide to supply 240 lbs Mg per acre 
- Dolomitic limestone as above plus 72 pounds of 

elemental sulfur 
-Calcitic limestone at one half the recommended 

rate 

These four basic treatments were worked into the plow layer of 
Gerald silt loam in 100' x 35' blocks prior to seeding Kentucky 31 
fescue in the spring of 1972. 

Plots were laid off in 10 35' x 10' plots per block. Half of the 
plots in each block received 240 lbs Mg/A as MgO worked into the surface 
soil. Five timing treatments of top dressed fertilizer based upon 1972 
recommendations were selected as follows: 

Treatment time 
Number January after first August 

harvest 

1 80 + 40 + 80 lbs6A* 80 + 0 + 0 
2 80 + 40 + 40 0 80 + 0 + 40 
3 0 80 + 40 + 40 80 + 0 + 40 
4 0 80 + 40 + 80 80 + 0 + 0 
5 80 + 40 + 40 40 + 0 + 40 40 + 0 + 0 

* N + P20s + K20 
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The sampling and harvest plan selected was a compromise to simu
late grazing where grazing would be impractical due to plot numbers and 
size. The fall growth was allowed to accumulate and go dormant. In 
January or February after being leached by November and December pre
cipitation, the fall growth was removed, dry matter yields were determ
ined and the material analyzed for K, Ca and Mg. The 11 January 11 treat
ment was applied after removal of the stock piled material. When the 
new spring growth reached a 5-inch leaf length grab samples from each 
plot were taken periodically and analyzed for K, Ca and Mg. The entire 
growth was harvested at initiation of seed head emergence for yield 
and analysis. Soil samples from each plot were taken and the appro
priate top dress treatments were made after the first harvest. The late 
spring-summer growth was harvested for yield and analysis in early July 
after which the August treatment was applied. After the first frost 
periodic grab samples were taken until growth ceased. (The January or 
February harvests are considered as yield of the previous calender year.) 

The magnesium concentration and yield data for 1973 were presented 
in the 1974 Research Reports-Southwest Missouri Center and will not be 
included here in detail. Table 1 is a summary of yields by topdress treat
ment in 1973. Table 2 gives the 1974 yields from the various topdress 
treatments. 

TABLE 1 FESCUE YIELDS IN RESPONSE TO VARIABLE 
TIMING OF TOPDRESSING TREATMENTS, 1973 

Dr~ Matter Yields, lbs/A 

Treatment 16May73 2Jul73 5Feb74 

1 4030 2860 2040 
2 3920 2960 2180 
3 4080 2760 2100 
4 3890 2830 1940 
5 3860 2810 1380 

1 sd . 05 NS NS 160 

TABLE 2 FESCUE YIELDS IN RESPONSE TO VARIABLE 
TIMING OF TOPDRESSING TREATMENTS, 1974 

Dri: Matter Yields, lbs/A 

Treatment 7MAY74 19Jun74 6Jan75 

1 2880 800 2160 
2 2840 880 2520 
3 1280 2100 2600 
4 1280 2040 2360 
5 2760 1520 1500 

There were no marked differential effects of the four 
treatments on fescue yields in 1974 (Table 3). 
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8930 
9060 
8940 
8660 
8050 

Total 

5840 
6240 
5980 
5680 
5780 
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TABLE 3 EFFECT OF INITIAL BASIC SOIL TREATMENTS 
UPON FESCUE YIELDS, 1974 

Dr~ Matter Yields, 1 bs/A 

Treatment 7May74 19Jun74 6Jan75 Total 

Dolomitic (D) 2220 1460 2180 5860 
Calcitic 2300 1500 2280 6080 
M~ 0 2120 1440 2160 5720 
D Sulfur 2180 1440 2320 5940 

Treatments 2 and 3 received 100 lbsK/A in 1973 and treatments 1, 4 and 
5 received 66 lbsK/A. Chemical analysis of the 1973 plant material showed a 
total removal of 174 lbsK/A with no differences between treatments. The 
1975 K treatment has therefore been increased to help compensate for the 
greater than expected removals. The percentage K in the stockpiled fescue 
harvested in February 1974 averaged 0.93% which is less than half that of 
actively growing fescue . 

The application of a sulfur material with the dolomitic limestone in 
1972 was reflected in the sulfur content of the fescue harvested 7Mayl974. 
Fescue grown on dolomitic limestone treated soil averaged 0.191 % S while 
fescue grown on sulfur amended soil averaged 0.225% S. These differences 
are statistically significant but the effect on forage quality or incidence 
of grass tetany is unknown. 
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SOILS OF SOUTHWESTERN MISSOURI 

C. L. Scrivner and J. c. Baker 
Department of Agronomy 

ABSTRACT: Three soils, Gerald, Creldon and Keen~ make 
up a large portion of the gently sloping uplands of 
the Southwest Research Center. Similar Soils are 
distributed over a wide area of Southwestern Missouri. 
The soils have special features that influence plant 
rooting and yield. All three soils have fragipans 
(dense layers) in the lower subsoils that are extremely 
acid. Root penetration is believed to be restricted 
by such layers. Cherty (stony) layers in the Creldon 
and Keeno soils result in low volumes of available 
moisture storage in subsoils. 

Soils of the University of Missouri Southwest Research 
Center have features that relate them to a large area of 
Missouri delineated on the map in Figure l. Claypan horizons 
in some soils relate them to many soils to the west and north 
of the center. Underlying limestones, contents of chert frag
ments and fragipans in other soils relate them to many soils 
east and north of the center. 

There are more than 20 different kinds of soils on lands 
of the Southwest Research Center. They may be grouped into 
three topographic units: (1) the alluvial lands along Spring 
River; (2) the sloping, formerly forested lands bordering the 
Spring River Valley; and (3) the gently sloping prairie uplands. 

Three soils of the gently sloping prairie uplands were 
studied in detail. Those soils, named the Gerald, Creldon 
and Keeno form most of the landscape on the western portion of 
the lands of the Center. Those same soils are prominent parts 
of the landscape in that part of Missouri shown in Figure 1 to 
have identical or closely related soils. 

Gerald, Creldon, Keeno Soils 

This group of soils forms a pattern (called a soil associa
tion) in which the Gerald is positioned on nearly level to 
depressional parts of the landscape. The Creldon and Keeno soils 
are on slopes with gradients of 2 to 12 percent. Within the 
association there are several features that are important in 
soil-plant relationships. Those special features are: 
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CENTER 

FIGURE 1. 

MissouRI AREAS WITH SIMILAR SoiL CoNDITIONS TO 
THOSE OF THE UNIVERSITY OF MISSOURI-COLUMBIA 

SouTHWEST CENTER. 

111111 IDENTICAL OR CLOSELY RELATED SOILS 

~ SIMILAR SOILS 
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Claypans Subsoils with high clay content -
a feature of Gerald soils. 

Fragipans Dense and compact layers in 
lower Bubsoils - a feature in 
all three soils 

Cherty Layers Layers with 10 to So percent 
of the volume made up of coarse 
chert - a feature of Creldon and 
Keeno . 

.Acid, Infertile Subsoils - pH of 4.0 or less; low phosphorus 
and potassium - a feature of all 
three soils. 

Plant root penetration and function may be affected by 
the special soil features in three ways; (1) water storage 
capacities are affected, (2) densities of fragipans are great 
enough to retard root penetration and (3) the pH of the subsoils 
is low enough to suggest a possibl e interference from aluminum, 
manganese and other elements in the chemical nutrition of the 
roots. 

Plant .Available Water Storage Capacities 

The amount of water which the soils can store and release 
to growing plants is greatly affected by volumes of coarse 
chert which retain little or no water and by fragipans which 
have low pore volumes for water retention. Volumes of available 
water for the different soil layers are tabulated in Table 1. 
The volumes vary from 3 p~rcent to 20 percent of the soil volume . 
When those volumes are converted to inches of wat er in given 
depths of soils they are as follows: 

Soil 

Gerald 
Creldon 
Keeno 

Plant .Available Water Storage 
(in 3 ft soil) (in 4 ft soil) 

5.4 inches 
4.8 
3.5 

6.9 inches 
5.5 
3.9 

The estimates of available water are based upon the assumption 
that roots can penetrate and function well to depths of three 
and four feet. It may be that the physical and chemical nature 
of the fragipan prevents some penetration and thus not all of 
the wa ter may b e truly available . 

Densities of Fragipans 

Da ta included in Tabl e l s how that the fragipan layers 
are compacted to densities of 1 . 55 grams / cc . Some more strongly 
expressed •fragipans in the Missouri Ozarks may have densities 
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as high as 1 . 8 g rams/cc. Thus the fragipans a r e not as dense 
in the Gerald , Creldon, Keeno soils as they are in some soils 
in Missouri . Even so a density of 1 . 55 indicated a soil with 
only 40 percent pore space for re tent ion of water and for 
roo t penetration . Root penetration is generally believed t o 
be retarded at densities greate r than 1.5 . 

Subsoi l pH or Acidity 

Data include d in Table l show that minimum pH values 
exist in the fragi pans of t h e Creldon and Keeno soils where 
minimum values are pH 3.65 and pH 3 .95 . Such values are 
extremely low . Resea r ch has not been performed to demonstrate 
i mp eded roo t growth in t hese soils associated with low pH . 
However , they are in the range at whi ch aluminum and manganese 
toxicities are possible. 

Phosphorus levels of the subsoils are extremel y low . 
Test values of 6 to 18 pounds per acr e 7 inche s of soil are 
common . Similar dep ths in many northern Missouri soils have 
pho sphorus test valu es of over 200 pounds p er acre seven inches 
of soil . Potass ium and calcium levels are also low. 

Po ssible Remedies for Subsoil Features 

Research may be n eed ed to determine t h e eff ects upon root 
penetrat i on that wi ll r esult from physical and chemical altera 
tions of the fra g ipan . Conventiona l methods cannot be employed . 
However , the fragi pan layers could be mechanica lly broken by 
chiseling or they could be mechanically mixed with overlying 
or underlying horizons having mor e clay . For example , if t h e 
claypan horizon of the Gerald could be mechanically mixed with 
t h e upper one foot of the unde rlying fragipan , the resu lting 
mixture woul d have a clay cont e nt of 36 p e rcent . Swelling and 
shrinking of the clay would preven t reformation of the dense 
fragipan . The a vailable water holding capacity of the upper 
3 feet of soil would b e increased by abou t ten percent . 

Liming of the s u bsoils concurrent with mechanical mixing 
or chiseling mi ght raise the subsoil pH above a critical l e vel 
and thu s encour age root penetr at ion . 

The Creldon and Ke eno soils could possibly be greatly 
charge d by th abov e procedures. The fragipans a r e th i n 
t he underlying materials hav e low d ensities and slightly higher 
pH ' s . Thus the destruction of the rooting bqrri er presented 
by the fragipan might result in a greatly enlarged rooting 
volume extending well b e low t h e prese n t bottom of the fragi p an . 
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Figure 2. GERALD SOIL 
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The Gerald soils h a v e dark colored , silty surface 
horizons underlain by claypan horizons which have as much 
as 50 to 60 percent clay sized par~icles. The y have 
fragipans (dense acid layers) below the claypan. Some 
small chert fragments are scattered throughout materials 
below t h e claypan and at some depth (usually over four 
feet) red cherty clay ma~erials are found. The silty 
surface s oil and the claypan are t hou ght to h a v e formed 
in a sil t y, wind laid d e posit called loess. The cherty 
materials formed as the result of weathering of cherty 
limestones which underlay t h e s oil areas. 

The claypan horizon retain s large volumes of unavail -
able wa ter and causes some restriction in drainage and 

pHs 

.__4.70 

... 4.35 

•4.05 

4-4,10 

... 4.15 

+-4.13 

4--4.28 

+4.30 

aera tion in spring months . The fragipan horizon is not as 
dense as those of the central and eastern ozarks. Howe ver, 
density of 1.55 grams/ cc . is enough to impede root penetration. 
The fragipan horizon is not present in other claypan soils 
north of the Gerald areas . 

Available water storage capacities are moderate, being 
5.4 inches in 3 feet of soil or 6 .9 inches in 4 feet of 
soil . 
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Figure 3. CRELDON SOIL 
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Th e Cre ldon soils h a v e dark silty s urface soils and 
brown , silty clay subsoils t hat are unde rl ain by dense , 
cherty fra g ipan l ayer s . Volumes of coarse fragment s a nd 
the dense fragi p a n, seve r e ly limi t volumes for penetration 
of air , water a nd roots b e low t wo feet depth . 

Available water storage capacity is 4. 8 inches of 
water in 3 feet of soil a nd 5 . 5 inch es of water in 4 feet 
of soil . These l ow capacities result in early drought 
damage to crop s during pe riods of ra infall s hortage . 

The fragipan a nd subsoi l are extremely acid and may 
presen t ch e mica l barriers to root p e netration . 

Same of t h e Creldon soil s on Sou t h west Research Center 
lands are sligh tly less we ll drained t han is typical for 
t h e soi l in oth er parts of Mi ssouri . 
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Figure 4. KEENO SOIL 
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The Keeno soils are characterized by large volumes 
of chert . They have dark-colored cherty silt loam surface 
horizons and have cherty fragipans at t wo to three feet 
depth . 

Available water storage capacities are low being 3 . 5 
inches of water in 3 feet of soil and 3 .9 inches of water 
in 4 feet of soil . 

The cherty fragipan is extremely acid and the root 
environment in that layer is poor both chemically and 
physically . Materials below the fragipan are red cherty 
clays with moderate to low densities and t h ey are less 
acid than the overlying fragipan . 

Cherty limestone underlies the soil at variable depths . 
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Table l . Some characteristics of Three Soil s -

University of Missouri Southwes t Center 

Soil Depth Nature of Fine Earth Volumes of Solids and Water Name (inches) (Total Soil Minus (Percent of Total Soil) 
Coarse Chert} 

PHs Clay Bulk Coarse Sand, Silt Water wa ter water Content Density Chert and Clay l/3 Atm . * 15 .Atm . * .Avail . * { ~2 { %2 ( %2 { ~2 { ~2 ( ~2 { ~2 
Gerald 0- 7 4.70 13 1 .44 0 54 30 10 20 7- 11 4 .35 15 1.42 0 54 30 10 20 ll - 13 4 . 05 39 1 .30* 0 49 38 24 14 13-22 4 .10 55 1.21 0 46 45 35 10 22-25 4.15 35 1. 32 1 50 38 24 14 25-33 4.13 19 1.46 2 54 30 15 15 33-44 4 .28 29 l. 55 2 58 34 21 13 

""' 44-52 4 .30 27 1.53 5 55 32 21 11 w 52-62 4 . 40 32 l. 51 10 51 28 20 8 
Creldon 0- 7 4 . 25 15 1.36 2 50 30 10 20 7 - 12 4.15 33 1.34 2 50 36 20 16 12- 16 3.90 40 1.24 2 46 40 28 12 16-22 3.78 53 1. 22 2 45 45 35 10 22-34 3.65 32 l. 55 10 53 32 20 12 34- 41 3. 78 24 1 .55* 60 24 9 4 5 41 - 51 3 . 90 50 1 .30* 50 25 20 14 6 51 - 62 4 .23 88 1.21 30 32 32 25 7 
Keeno 0- 7 4 .58 20 1 .40* 10 48 27 9 18 7- ll 4 .38 24 1 . 40* 10 48 27 9 18 ll - 14 4 . 68 23 1 .24* 30 33 21 7 14 14- 23 4 .28 29 1 . 24* 50 24 18 10 8 23- 35 4.08 27 1.55* 80 12 7 4 3 35-47 3.95 65 1 . 50* 30 40 28 25 3 47 -58 4 .15 73 1 .20* 20 36 36 28 8 

*Estimated values 



GEOGRAPHIC ORIGIN OF SEED AS A SUCCESS FACTOR IN PLANT ING PI NES 

R. Brooks Polk 
School of Forestry, Fisheries and Wi ldlife 

Abstract : Geographic origin of seed greatly influences survi val 
and development of various pines in southwest Missouri. This 
is being increasi ngly confirmed through provenance experiments 
with Scotch and ponderosa pines. In other tests, three geo
graphic origins of pinyon pine have failed at Southwest Center and 
a New Mexico source of southwestern white pine shows promise. 
Use of pine stands as a favored bird habitat is noted. 

The world's 95 species of pine (Pinus spp.) are broadly indigenous to 
the great land masses of the northern hemisphere. Collectively, they easily 
rate as one of the most useful plant groups. Lumber, plywood, paper, pil i ng, 
poles, posts, crossties, food, viscose cellulose, turpentine, various volatile 
oils and solvents, wood tars and rosin provide examples of the ma ny and 
diverse ways through which pines are adapted to man's needs. Such a list, 
however, does not even acknowledge the amenities provided by living pines : 
their aesthetic values as a part of the landscape (including highway plant
ings); their climatic influences (including windbreaks and shelterbelts). 
Scotch pine, introduced from Europe, is now the nation's leading Christmas 
tree species, but other kinds of pine are also making important contributions 
to the annual harvest of evergreens for the Yuletide. 

It is with special consideration to the last two categories of uses -
amenity plantings and Christmas trees - that Southwest Center experiments 
include four pine species: 

Scotch pine (Pinus s lvestris L.) 
Southwestern white pine Pinus strobiformis Engelm., formerly 

----P-. flexilis var. reflexa Engelm.) 
Pinyon pine (Pinus edulis Engelm.) 
Ponderosa pine (Pinus ponderosa Laws.) 

Brief descriDtions of the nature and status of research with these 
four pines follow:l 

Scotch pine. - -Occurring in .nature broadly over the Eurasian land mass, this 
species has the widest natural range of any pine. Two-year-old seedlings 
representing 74 geographic origins of seed were planted at Southwest Center 
in 1961. One of five such plantings in Missouri, the experimental plan 
used 4-tree plots, 5 randomized blocks and a 7-ft. spacing. A border row 

loetailed maps of the two largest studies (Scotch pine and ponderosa 
pine) along with pertinent seed-origin data have been published in earlier 
annual Research Reports, Southwest Center. 
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of Austrian Hills stock s urrounds the five experimental blocks . Because 
interest is primarily in crown characteristics, the stand was thinned heavily 
in April, 1968, to maintain an open-grown character to the trees. 

Results confirm a great genetic-based diversity in the performance 
of Scotch pine associated with geographic origin of seed. These inherent 
differences relating to provenance of seed acquisition apply to almost any 
trait one may study, e.g., survival, growth rate, needle length, winter 
co lor of foliage, precocity, and phenology of the reproductive process . 
Survival has ra nged from complete failure of some of the more northerly 
so urces to 100 percent for some southern Europe stocks. Fastest growth 
(20 feet tall after the 1972 growth vs. 6.5 feet for slowest origins) is 
being obtained from a race occupying northeastern France and adjacent parts 
of Germany. The best Christmas tree stocks, however, winter color and 
other crown charactersitics considered, are from southern Europe -- parts of 
southern France, Spain, southern Russia, Greece, and Turkey. 

Another important finding is that Scotch pine of some origins, mostly 
from certain localities of Spain and southern France, are either killed or 
seriously damaged by a needlecast fungus of the Dothistroma-Scirrhia complex. 
A result of host-pathogen-site interactions, this disease problem on suscep
tible races has not developed thus far (1973) at Southwest Center. 

Performance in these tests suggests that the best origins may have uses 
other than Christmas tree production. Recommendation for such expanded use 
of the species, however, must await further study, because Scotch pine 
stands in the age span of 10 to 30 years are subject to heavy mortality. 
Such premature loss has already begun at Southwest Center. The causal agent 
is presently unknown. If this mortality problem can be simply defined, either 
genetically or by some site factor, control measures can be effected. 

Pinyon pine.--Three seedlots of this species were collected in the vicinities 
of Meeker, Colorado; Flagstaff, Arizona; and Young, Arizona. Stock of hardy 
appearance was produced from all three sources on a deep loess at Elsberry, 
Missouri, but poor results have been obtained in field tests in northwestern, 
central, and southwestern Missouri. A plot of 31 seedlings 3 years old was 
planted at Southwest Center in 1961. Initial survival was not good, and 
subsequent mortality has further reduced the plot to only five living trees. 
These are scrubby, around 5 ft. tall. Results here and at other test locations 
suggest that Pinus edulis requires better soil aeration than is obtained on 
most Missouri uplands. 

Southwestern white pine.--Sixty seedlings were planted at Southwest Center 
in 1961 . This stock was produced from seed collected in the mountain foot
hills (el. 7600 ft.) between Alamogordo and Cloudcroft, New Mexico. In 
addition to being a test of adaptability to the site, this plot compared 
3-0 bare-root vs. 2-l potted stock (30 seedlings each) as establishment 
methods. Early results have produced no significant difference associated 
with kind of planting stock. Despite one killback of the new flush of annual 
growth by a late freeze in May, a moderately good development has been made 
and the rate of growth is increasing. The trees are straight, symmetrical, 
and of a yearlong dark green color. Problems have been occasionally severe 
browse and antler damage by deer, especially at the plot border, and serious 
defoliation of some trees by the bagworm (Thyridopteryx ephemeraeformis Haw.) 
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In 1971 approximately half of this test plot was destroyed by a severe 
bagworm attack. 

Ponderosa pine.--Nursery stock (2-1 transplants) produced by the USDA Forest 
Service at Halsey, Nebraska, was planted at Southwest Center in 1968. One 
of two Missouri plantings in a cooperative effort that spans the North Central 
and Great Plains regions, this is a provenance study of ponderosa pine with 
79 geographic origins of seed represented. The primary objective is to test 
genetic variation among dryland origins (interior continental occurrences) 
of this wide-ranging species in western North America. Several check sources 
were added from the moister and warmer Pacific slopes. 

With slight descrepancy due to initial variation in stock available 
for some sources, the experiment uses 4-seedling plots with 8 completely 
randomized replications in a main block and two additional replications in 
an isolation zone at the plantation border. Some additional plots were 
planted to complete a layout of 58 rows and 56 columns, giving a total of 
3248 trees planted. 

Ninety-three percent of all seedlings survived in 1968. Mortality was 
concentrated in certain origins from lower Arizona and New Mexico and from 
the warmer parts of California. Over 40 percent of mortality at the two 
Missouri locations was concentrated in only 7 of the 79 sources, and over 60 
percent of all dead seedlings was confined to 18 of 79 origins. Winter 
injury caused such a complete failure of a Placerville, California, source 
that it was replaced in spring, 1969, with other origins. Fail spots of 
other origins were replanted in 1969, so the present stand (1973) is very 
close to fully stocked at the 8 X 8-foot spacing. 

As in the case of Scotch pine, this ponderosa pine experiment is re
vealing great genetic variation associated with geographic origin of seed. 
Even the nursery phase of the study produced marked differences between the 
provenances in such variables as growth rate, needle length, needle straight
ness, foliage color, and, as already indicated, winter hardiness. Such 
genetic variations are becoming further accentuated with each additional 
year in the field. Another race-related variable is susceptibility to the 
Dothistroma needlecast disease, a problem that has severely restricted the 
successful use of ponderosa pine in the Midwest. Through revealing patterns 
of resistance to this seriou? disease, the present study of ponderosa pine 
can make one of its most important contributions. 

Bird use of pines at Southwest Center.--As these pine stands attain larger 
sizes-rwitness the Scotch pine plantation) heavier and heavier use of the 
trees is being made by various kinds of birds. In particular, a large nesting 
population of mourning doves was observed in March, 1972. Bird activity in 
these. trees has been so high as to completely and perennially destroy terminal 
bud clusters in the tops of taller trees through repeated perching. This bud 
damage impedes height growth and a straight, central-stem development of the 
trees. Such concentrated use of these small pine plantings by birds strongly 
suggests that certain avian populations, such as the mourning dove, would be 
enhanced in southwest Missouri through the establishment of more evergreen 
stands. 
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1975 ENTOMOLOGY PROJECT 

Armon J. Keaster 
Department of Entomology 

A black-light insect trap is being operated on the Southwest Missouri 
Center to moniter the occurrence of wireworm adults. The number of wireworms 
collected and the number of species collected are recorded in an effort to 
gain a better understanding of the biology, behavior, and time of occurrence 
of wireworms throughout Missouri. The Mt. Vernon light trap is one of twelve 
operating across the state. The light trap facility is also useful in other 
studies where a knowledge of the distribution and time of occurrence of 
destructive insect pests is important. 

Crop Rotation and Wireworm Trapping Study 

A rotation study is being conducted at four locations across the state 
of Missouri. One of these locations is at the Mt. Vernon station. This study 
is being conducted to learn, if possible, which crops are most susceptible to 
Wireworm infestations, and to seek an understanding of the effect of crop 
rotation and cropping sequ ence on wireworm problems. It is suspected that 
certain crops lure or affect the behavior of adult wireworms to incite egg 
laying. To accomplish this, a five-year study has been set up with rotation 
Schemes that are found throughout Missouri. To check on wireworm populations, 
cages are placed in each of the crops and adjoining sod areas. 

This study is being funded by the Environmental Protection Agency and 
i s part of a cooperative study with five other states in the midwest. These 
states have teamed together to gain a better understanding of soil insect 
Problems in corn. Missouri will make contributions to an overall compilation 
of information on cutworms, grubs, and rootworms, but is primarily r espon s ible for 
direc ting and conducting a major portion of the research on wireworms . Missouri 
tends to have a greater proportion of problems with wireworms and cutworms than 
most other midwestern states. 
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nformation on Outbreaks of These Insect 

Wireworm 

Cutworm 

Researchers are working on ways to 

predict and control damage from these · 

pests. But they need to know more about 

how wide-spread the outbreaks are. And, 

they need to make in-the-field inspections 

of damaged crops across the state. 
You can assist in improving corn soil 

insect control and in developing pest 
management programs. 

Any farmer finding soil insect damage in 

corn, soybeans or wheat is asked to report 

the outbreak. All reports will be kept 

confidential. 
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White Grub 

Please Contact: 

Extension Agronomy Agent 

at the local 
University Extension Center 

or 
Dr. Armon J. Keaster 
Department of Entomology 
1-87 Agriculture 

University of Missouri-Columbia 

Columbia, Mo. 65201 
(314) 882-2430 



SMALL GRAINS RESEARCH 

Dale Sechler, J. M. Poehlman, and Paul Rowoth, Columbia 
Boyd Strong, Mt. Vernon 

Abstract: Small gr2.in research at the Southwest Cen
ter involves wheat, barley, and oats. Variety tests 
that included these grains, as well as a few rye and 
triticale varieties, were grown in 1974-75. Segrega
ting population of winter wheat and winter oats, as 
well as oat and barle y F1 populations, were also grown 
during the 1974-75 season. 

Wheat breeding efforts are concentrated on developing high 
yielding varie ties of soft red winter wheat which will tolerate 
the production ha z ards in the area. Short, stiff-strawed ferti
lizer--responsive varieties which are resista nt to hessian fly 
a nd diseas e s such as rust, smut, mildew and Se ptaria are d e sire d. 
Twe nty-e i ght popul a tions, hope fully s e gregating for b e tter com
bined traits, were space planted at the Center and plants we r e 
s e l e cted and pulled on an indiv idual plant basis for further 
e valuation in 1975-76. Forty varietie s and advanced selections 
of winte r whe at we r e g rown in r eplica ted trials in the 1974-75 
nurse ry. Te n of the s e we r e h a rd whe ats a nd 30 soft. Pa rke r, 
Ce nturk a nd Buc k skin we r e the high es t yie lding h a rd whea t vari
eties and oasis, Abe, Stoddard and Arthur 71 the highest yie ld
ing name d soft wheat varietie s. Septaria was the most damaging 
diseas e obse r ved in the nurse ry but the r e was conside rable d a m
age from h essia n fly. 

Twe nty-two winter oat varieties a nd advanced se l ectio n s 
we r e grown in r eplica t ed trials as we ll as 30 pre liminary se l e c
tions. In addition, 107 line s we r e obse r ved in non replicate d 
plots. Compact, Pe nnwin a nd Cumbe rl a nd we r e the high e st yie ld
ing name d varie ties . Twe nty - e i ght spa c e pla nted , s egr egating , 
winte r o a t popul a tions we r e g rown a nd se l ections ma d e on a n in
d i v idua l pl a nt b as i s . Twenty-four F1 popul a tions we r e advanced . 
BYDU was the most damag ing disease pre s e nt. 

Forty spring o a t varie tie s a nd e xpe rime ntal line s we r e 
t e ste d in 197 5 . Crown rus t wa s the most d amag ing diseas e in 
197 5 a lthough BYDV norma lly is mo r e s e rious . Ot ee a nd Pe tt is 
a r e g ood B (DV tole r a n t var i e ties . 

One hundred-thirty varie ties a nd e xpe riment a l line s o f 
two- a nd six-row b a rl e y we r e evalua t ed in r e plicat e d plots 
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during 1974-75. Many of the lines we r e two-row type s with mal
ting barley as well as feed b arley potential . No malt varieties 
are recommended, as yet, for this area but Mo B-475 produces good 
y i elds of feed barley. Thirty-one early generation lines were 
advanced at the Center in addition to the number in replicated 
trials. 

Thirteen rye and seven tritica l e varieties were c ompared 
with wheat in replicated plots during 1974-75. Wheat normally 
produces the bes t grain yie ld although the other species have 
some advantages from a forage standpoint. If tritical e is fall 
seeded, a hardy winter type should be used. 

Comparative varietal performance and descriptions of vari
eties adapted to the area are available from extension personnel 
and in current UMC Agricultural Guides. 
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CORN, ALFALFA, SOYBEAN, AND GRAIN SORGHUM VARIETY/HYBRID 
PERFORMANCE TRIALS 

R. Dwain Horrocks, Leader 
Richard Mattas, Instructor and 

Carl Morris, Research Specialist 

Abstract: The plots in each of these variety trials were 
treated similarly with respect to the amount of fertilizer 
applied, insect, disease, and weed control practices, etc.; 
therefore the differences shown can be attributed to var
ietal response under the climatic conditions that occurred 
during the growing season . Data from several years or from 
several locations within a single year provide a better indi
cation of the capabilities of varieties than single year or 
locat ion data . 

Special Reports glvlng the results from all locations in 
Mi ssouri are released in December each year . These complete 
reports may be obtained from your local county University of 
Missouri Extension Center. 
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T A BL f 1 PERF OR MA~CE RECORD OF HYBRIDS EVALUATED UN DE R IRRI GATI ON AT TH E SOUT~W ES T 

RESE ARCH CENTER NEAR MT. VERN ON, MI SSO URI ! LAWRENCE COUNTY!. PLANH C 

APRIL 6, 19 74. HARVESTED SEP TEME ER 18 ,1 974 , 

BRANC--HYB RIO 

ACC O uC66011SX l 
FEDER AL FX3toi ?X l 
FUNK G4 50 71 SX l 
CORN KING 11 37 1SX l 
COP N KI~ G 1 23 71M SX l 
MOR T C ~ SXT32 1 SX l 
MCALLI STERS X74 08 1SX l 

8 17 X M0 171 S Xl 
ACCO ~C935 ll SX l 
ASGRC1 w PXIO OI SXl 
ASG RO " RX 8 7 I SXl 
RO-JA C X6226 1 SPX l 
BO- JAC X7L - 1 0 1SPX ) 
fARGILL 930 
CARG ILL 979 
FU NK G4137 1 SXl 
EDW J FUNK S7 9 1 SX l 
HOLDE~ HI 04l i SX l 
HOLOFN HI 050 1SXl 
I OWA MO S XI 8 1SX l 
I OWA H S XI9 1 SXl 
LEW I S X78R I SXl 
MFA ~- 1 61 Sx l 
MFA ~C6 11 H l 

MOPTC~ 67001 S Xl 
MUNO CHIEF SX8 78 1 SXl 
MUNCYCniFFSX662 1 SX l 
MCALL I STFR SX683 71 SX ) 
MCCURD Y MSXJOI SX) 
MCNAIR XI 70 10X l 
MCNAIR 73 002 1DX l 
NK PX74 1SX I 
NK PX76 I SXl 
O' S (C LO SX5500 1 SXI 
O' S GC LD SXS500A I SX I 
PAG ~ )~ 8 1 2X I 

PI ONEER 3 1 9~1 SX J 
PIONE ER XI 26 11 SX l 
PV PV7 6S I SXl 
PV 34 S- LI 3X I 
PR IN CE TCNSX630 1SX l 
PRI NCET ONSX805 1SX J 
T ROJ A~ TX S11 31 SPXI 
TROJA~ TX S115AI S Xl 
H84 X FR37 XH98 13X ) 
B 7 3XFR~28XM0 1713XI 

WA LHERS W8010Xl 
WALTHER S W4 5 1 SXI 
HULliN G X9880 13X l 
HULTI~G X'l80 1 SXI 
WIL S(N 1 800 1S XI 
WIL SC N 23<J5 1SPXI 

FEOERH FX5912XI 
EDW J FUNK S851SXI 
LEWI S X80B I SXl 
MCCURDY MSX881SXl 

AVE RAGE 

ACRE 
YIELD 
I BUJ 

MCI STURE 
IN GR AIN 

I t l 

GRO UP I ~ATURITY 

154 . 0 
183 .0 
174. 0 

*** 
144 . o 
174. C 
161.0 

23 . 8 
23.6 
25.5 
25 . 6 
25 . 3 
2 4.8 
25 . 3 

GROUP II MATURITY 

14 3 . o 
15 2 . 0 
150. 0 
159.0 
166. 0 
148.0 
174. C 
165 . 0 
166. 0 
15 4.0 
158. 0 
134 . o 
156 . 0 
17 2.0 
176.0 
168. 0 
176.0 
1 35 . 0 
156 . 0 
135 .0 
179 . 0 
14 5 . c 
16 3.0 
169.0 
171. 0 
154.0 
17 0 . 0 
169.0 
16 1. 0 
18 4. 0 
19 3 . 0 
193. 0 
162.C 
165.0 
14 5 . 0 
162 . 0 
164 . 0 
166 . 0 
17 2 .0 
120.0 
186.0 
141. 0 
182.0 
162 . 0 
16 7 .0 

25 . 5 
26. 2 
27 . 0 
24.9 
25 . 1 
26 .7 
25 . 1 
25.9 
26. 7 
25 . 2 
26 .6 
26 . 8 
25.2 
25 .5 
25.8 
25 . 8 
2 5 .7 
25.6 
27 .0 
26 .0 
26 . 3 
25 .1 
25 . 5 
21.8 
25 .4 
24.8 
26 . 2 
25.5 
2b .1 
26.6 
26 . 5 
2 4.8 
25 .7 
25 . 5 
29 . 2 
25 .4 
25 . 6 
24.6 
26.0 
25 . ~ 

25 . 3 
26.5 
26 .1 
24.9 
2 4.7 

GROUP Ill MATURITY 

140 .o 
144. 0 
170.0 
167.0 

160.7 

25.3 
26 .1 
27 . 5 
25 .8 

25 . 8 

PLANT S 
P ER ACRE 

I N l 

2 470 0 
25 4 00 
?5400 
16000 
2 1700 
24800 
2 100 0 

20800 
24800 
24100 
2 12 00 
25900 
22600 
24800 
22 100 
23000 
21900 
23 700 
2 1700 
2 1500 
22000 
2 1QOO 
2 17 00 
22 4 00 
18900 
23600 
21900 
24 700 
2 1900 
23700 
25000 
23600 
2 41 00 
2 3000 
2 3100 
2?600 
22800 
25900 
2340 0 
2 1300 
24 500 
23000 
25 4 00 
2 1200 
23 400 
22300 
20000 
2 3700 
22 4 00 
23200 
22400 
22800 

18400 
2 0600 
23700 
23200 

22 78 5 

LODGEO PLA NTS 
ROOT S TALK 

I ~~ I ll 

1.4 
o. o 
1. 6 
o.o 
1. 6 
I . 4 
I. 7 

o.o 
3 . 2 
0 .7 
o . o 
1.4 
0 . 8 
o.o 
o. o 
0 .9 
4 .I 
1 . 5 
o.o 
1.6 
o.o 
o.o 
0 . 8 
o.o 
0 . 8 

10 . 0 
2 .4 
0.8 
o.q 
o . o 
2 . 2 
o.o 
1. 7 
o.o 
2 . 3 
0.8 
2 .4 
0 .7 
2 . 2 
o.o 
o.o 
o.8 
0.7 
I. 7 
o.8 
1.7 
2 .7 
0.8 
1. 6 
0.8 
2 . 5 
3 . 3 

o.o 
0.8 
1.6 
o.o 

1. 2 

13.4 
10.9 
13 .7 
14. 0 
1. 6 

I C.4 
10 . 3 

~.o 

23 .4 
G.9 

10 . 5 
23 .4 
17. 3 

9 . 6 
t . 4 
6.5 
7.4 

18. 5 
13.4 

5 . 6 
4.4 
4.9 
8.4 
4.1 

11. Q 
18 . 2 
7.9 
5. 2 

12 . 6 
14 .3 

9 .6 
11 .7 
17 .2 

8 .0 
12.3 
5.6 
7. 2 
2 . I 

10. 3 
4.2 
9.8 
3.3 

19.4 
8.6 

15.7 
3.3 

11. 8 
3.9 

14 .6 
5 .7 
8.2 

15.4 

7.! 
5.4 
7.0 
8.4 

10. 2 

DROPPED 
EARS 
I~ l 

c. o 
c.o 
C. R 
o.o 
c. o 
c.o 
1. 0 

c. 8 
o. o 
o.o 
c.o 
o. o 
o. o 
o.o 
o . o 
o. o 
1. 6 
c . o 
1.7 
0 . 0 
c. o 
c . o 
c.e 
o. o 
1. 2 
c. o 
o. o 
c. o 
c . c 
0 . 8 
0 .7 
o.o 
c . 9 
o. o 
c. 8 
c. o 
c . o 
o.o 
c. c 
o .o 
o. o 
o. e 
o.o 
o.o 
o. o 
c.o 
0 .9 
0 . 8 
0 . 9 
0 .8 
o. o 
0.8 

c.c 
o.o 
o.o 
o.o 

0.3 

LSD AT 5% LEVEL I S 2 7. 3 BU. HYBRIDS DIFF ER IN G BY MORE THAN THI S VALUE MAY BE EXPECTED 

TO CIFF ER S IGNIFI CANTLY IN YIELD 19 OF 20 TIM ES GROWN, 

L SD AT 20% LEVEL I S 17.5 BU . HYRRID S DIFFERING BY MOR E THAN THI S VAL~ E MAY 8E EX PEC TED 

TO CI FFER S I GN IFICANTLY IN YIELD 16 OF 20 TIM ES GROWN. 

*WHITE ~Y R RID 

* *WID ELY GRO WN HYRRID S. 

***YIELD NOT REPORTED DUE TO POOR STAND. 
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I: AR 
HE I GHT 

I F T l 

3 . 3 
3.? 
3 . 1 
3 . 3 
3 . 5 
J. R 
4.0 

3 . 5 
3 .7 
3. 7 
l . 8 
3 .} 
3 . 5 
3. 5 
3.0 
3 . 0 
3 .7 
3 . 5 
3 . 3 
3. 3 
3.5 
3. 3 
3.2 
3. 5 
3 . 3 
3.5 
2 . ~ 

3 . 5 
3.8 
~ . 5 

4.0 
3.8 
3.3 
3. 5 
1.7 
3 . 2 
4.0 
3 . 8 
3.3 
3.7 
3 . 5 
3.5 
3.3 
3 . A 
3 . 3 
3.5 
3.2 
3.3 
3.3 
3.5 
4 . 0 
3 .5 

3.2 
3.5 
3.5 
3 .5 

3 . 5 
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HP! ~'" 7. • pl'"tH" (lP~A"JCF Qfrnpn 0~'" HY~Rlf"lS !OVIILUATr::O UI\Jf)FP JR.RIGATTfJN AT THF 5 ' UTHWEST P"
SEAPCH CENTI;:R (SWC , t.AWP FNCE COUNTY! f)tJRli\JG THE TWO-YEAR pc::pyno 1 <: 73-74 11'-'n 
THF Tl-lPFF- Yr::AP DEORTOn 1972- 74 , 

B P II~>!()-- HY ~" T f) 

ASGPIJ\.' D X 100 ( sx) 
CI\DGILL 9V' 
CAP GIll 979 
IOWA "'n SX18(SXJ 
MF/l V-l6(SXJ 
MQP T (11\: 6700ISXl 
"1lJ'-IC YCHJFF<;X878 ( SXl 
MCCURDY I"SX70!SXI 
o•s GOlf' SX<;500(SXJ 
PAt; SX98{2Xl 
PT ONFFP 3195(SXJ 
TOr> JAN TXS113!SPXl 

FEOFRAL FX59(i.'Xl 
EDW ,l FUNK S 85 ( S X l 
t-~C,ri.IPD V "'SXPR(SX) 

~VFR ~GIC 

*WHITE Hv ~orn. 

ArQF 
Y IFL 0 

('lUI 

154 . 3 
149 . 5 
157 , 8 
14° . 1 
16' . 1 
143 . 6 
139 . <; 
141.1 
163 . 3 
154.9 
168 . 0 

1')3.2 

13 4 ,8 
13?.7 
l5A . J'I 

151.3 

2-Y fAR 1\V f!U.GE' 

--~lwD~D~G~IN~G~- ORQPPEO EAQ 
ROO T STAI .K EARS f-IFJGHT 
(!) ('ll (~) ( FTl 

';ROUP ;:> 

0 . 4 13 . 1 o. o 'I , Q 

o. o 4 , R 0.'1 3.5 
o.o 5.9 o. o 3 . 5 
o. e. s. z o. o ~.A 

0 . 4 11.0 0.4 3 , l-
0 . 4 11 . 0 0 . 6 3.7 
5.C:: I 4 , '5 0.4 "'1 , 6 
0 . 9 10 . 6 o. o "3.C) 
0.(1 9 . 7 0 . 8 3.P 
0 . 4 8 . ;:> 0 . 4 3. 7 
1 . 2 ?.,(] o. o 4 . 1 
0.4 13 . 6 (),() 3 . 6 

(,Q(11.JP ., 
0 . 0 9 . 6 0.4 3.5 
0 . 4 4 . 5 o.o 3 . 8 
o. o 6 . '! 0 . 9 3.!3 

0.7 8 . 8 0 . 3 3 . 7 

ACRF 
Y I FL [I 

(PU) 

MATURITY 

154 . 4 

146.7. 
132 . 6 

148.6 

"'ATURITY 

135 . 5 
145 . 4 
156 . 5 

145 , A 

3-YEIIP AVE'RIIGE 

--~l~O~O~G~TN~'G~- PROPPED EAR 
ROOT STALK FAPS HFIGHT 
(~) (~) (~l (FTl 

?.0 6.<: 0 . 2 3.9 

0.4 8.4 0."' 3.8 
7.4.9 11.2 0.5 3.f' 

3.8 10.0 0.2 3,8 

0 . 3 7 . 0 0.6 3.7 
0 . 8 3.5 0 . 3 3.'? 
0 . 1 5.4 0.7 1,9 

4 .6 7.4 0.4 3.8 



Table 3. Summary of Alfalfa Variety Performance 1970-1974 in 
Lawrence County~ Missouri on Gerald Soil (LAG70). 

Dry Matter, Tons Per Acre 

Variety 1970 1971 1972 1973 1974 Mean3 

Cody o. 70 2.63 2.84 3.36 2.56 2.8'1 

2Kanza o. 74 2.54 2.75 3 .11+ 2.53 2.74 

2vernal VCC63 0. 74 2.85 3.00 3.16 2.66 2.92 
Ranger RCC63 0.67 2.29 2.42 3.01 2. 43 2.5li 
520 0.90 2.92 3.07 3.39 2.78 3.04 
Scout 0.72 2. 77 2.66 2.88 2.28 2.65 

2Dawson 0.80 2.86 2.90 2.93 2.62 2.83 
Buffalo BCC63 0.46 2.14 2. l!-5 3.05 2.26 2.li8 
Tempo 0.85 3.12 3.00 3.56 2.60 3.07 
Thor 0.80 3 .04 2.78 3.32 2.75 2.98 
Apex 0.91 3.30 2.99 3.14 2.52 2.98 
Warrior 0.83 2.85 2.74 3.23 2.55 2.8li 
Saranac 0.86 3.04 3.04 3.31 2.72 3.03 
MFA WL303 0.79 2.88 2.89 3.32 2.72 2.95 
A-59 0.83 2.87 3.02 3.37 2.63 2.98 
Weevlchek 0.75 2.44 2.99 3.32 2.48 2.81 

Average 0. 77 2.78 2.85 3.21 2.57 2.86 

LSD (. 05) 0.19 0.39 0.30 0.31 0.26 0.17 
c.v. % 17.5 9.8 7.5 6.8 7.0 7.3 

1Agricultural Experiment Station, Southwest Center, Mt. Vernon, 
Missouri. 

2check varieties, mean= 2.65 

% f2 0 0 . 

Check 

107 
103 

.U S 
1 00 
107 

116 
112 
112 
107 
111+ 
111 
112 
106 

3Data from 1971-197li only since seeding was made in spring of 1970. 
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Table 4. Performance of Soybean Varieties Evaluated at the Southwest Research Center , Mt. Vernon, Missouri during 1974. 

Acre Lodging Plant Brand-Variety Yield Score* Height 
(bu ) (l-9 ) (in) 

Teweles Hibien XR 70 50 . 5 4 . 3 40 Williams 50 .5 2 . 3 35 SRF 450 47 . 0 2 . 3 41 Kent 46 .2 2 . 3 40 Bellatti SMl- EV 31.7 8 . 3 39 Woodworth 42.1 4.3 36 863- 53285 36 . 3 3. 0 42 lv!itchell 45 .2 6 . 3 41 Oksoy 38 . 2 4. 3 43 Columbus 47 . 6 5. 7 44 lv!ack 29 .1 7 . 0 39 SRF 4oo 43 . 7 5. 0 38 F'FR 555 30 . 9 5.0 54 York 27 .1 5. 0 39 Clark 63 44 .1 5.0 39 Dare 32 . 6 9 . 0 43 Calland 44 . 3 5.7 37 Iiin 34 . 9 7.0 39 Dyer 26 . 0 5. 7 36 Delmar 37 . 7 4. 3 42 Cutler 71 46 .4 3. 0 41 Stl3 41.8 6 .3 44 SR_p 425 45 . 9 5. 0 42 :Pornona ( Kl 004) 45 .4 1.0 40 Forrest 32 . 0 5. 0 42 WaYne 43. 0 5. 7 35 Cu.ster 25 . 9 7. 0 42 Essex 48.5 3. 7 37 130nus 46 . 4 3. 0 40 13ellatti L-263V 45 . 6 1. 0 36 

~Lodging Scores : l=no lodging; 9=all pl ants lodged . 
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Maturity 
Date 

9- 29 
9-18 

10-02 
9-30 
9-29 
9-18 

10-03 
9- 30 

10-03 
10-07 
10-21 

9-18 
10-28 
10-24 

9-29 
10-22 
9-18 

10-15 
10-18 
10-06 

9-29 
9-29 
9-29 

10-03 
10-24 

9-18 
10-02 
10-18 

9-08 
9-18 



Table 5. Summa r y performa nce r ecord for soybean varieties 
tested in St . C lair and Lawrenc e Counties during the 
2-year p e riod 1 973-1974. (Area 3.) 

Brand- variet y 

Calland 
Williams 

Bonus 
C lark 63 
Columbu s 
Cust e r 
Cutler 71 
Mitc h e ll 
Oksoy 
SRF 425 
SRF 450 

Dare 
Forrest 
Mack 
York 

Mean 

A cre 
Yield 
(Bu) 

Lodging 
Score 
(1-5) 

MATURITY GROUP 3 

28.6 1.6 
31.8 1. 2 

MAT URITY GROUP 4 

29.4 1.2 
28.1 1.5 
34. 0 1.6 
21. 9 1.0 
32 .8 1.4 
32 .2 1.7 
32.7 1.4 
29.0 1.5 
30 . 3 1.2 

MATURITY GROUP 5 

32.6 2. 3 
31. 9 1.7 
27.6 2. 1 
29.5 1.6 

30.2 1.5 
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Plant 
Height 
(Inches) 

27 
26 

29 
26 
31 
30 
24 
30 
39 
29 
28 

30 
30 
28 
28 

29 



Table 6 . 1974 performance record for grain sorghum hybrids and varieties in the y ield trial conducted in 
Lawrence County at the Southwest Center near Mt. Vernon, Missouri. Planted May 21, 1974. 
Harvested October 23, 1974. 

Heads Per 20 ft. Row 

Acre Heads in Compact- Exser- Off-Type Tall Plant 
Yield Lodging 20 ft. ness tion Heads Plants Height 

Brand- Variety (lb) (o/o) (no) (1 - 5) (1-5) (no) (no) (in) 

DeKalb BR- 54 7657 0.7 81 3.7 4.3 0.0 0.0 51 

DeKalb BR-64 7134 0.0 60 3 . 3 4.7 0.0 o.o 48 

Acco X9418 7000 0.0 80 4.0 2. 7 o.o 0.3 42 

U1 Funks G-516 BR 6816 1.0 77 4.3 3.0 o.o 0.3 41 
~ 

AKS 663 6689 o.o 79 5.0 5.0 o.o 0.0 46 

McNair 656 BR 6021 0.0 71 4.3 3.3 0.0 1.3 39 

AKS 614 5783 4 .0 80 4.7 1.3 0.0 0.0 39 

Funks G - 459 BR 5532 0.3 65 3.7 4.7 o. o 0.0 46 

NK Savanna- 3 5076 1.3 72 5.0 3.3 o. 7 o.o 39 

Asgrow Dixie 5071 0.3 57 2.0 2.3 0.0 o.o 47 

NK Savanna-4 4933 1.0 71 3. 7 2. 0 0.0 o.o 38 

AKS 618 4681 5.0 77 5 .0 2 . 3 0. 7 0.0 39 

NK Exp 3150 3359 1.3 73 2.0 3.0 1.0 o.o 40 

Average 5820 1.1 73 3 . 9 3.2 0.2 0. 1 43 

LSD at 5% level is 957 lbs. 
y ield 19 of 20 times grown . 

Hybrids differing by more than this value may be expected to differ significantly in 

LSD at 20 o/o level is 612 lbs . Hybrids differing by more than this value may be expected t o differ significantly 
in y ield 16 of 20 times grown. 



Table 7. Summary of performance records for grain sorghum entries t ested near Mt. Vernon, Missouri for t h e period 1972 - 1974 . 

2-Year Average 
1 3- Year Average 

Heads Heads 

Acre Com- Exser - Plant Acre Com- Exser- Plant 
Yield pactness tion Height Yield pactness tion Height 

Brand-Variety (lb / A) (1- 5) (1 - 5) (in) (lb / A ) (1 -5 ) (1- 5 ) (in ) 

DeKalb BR64 7388 3. 8 4. 7 50 6807 3 . 8 4 . 5 48 

U1 
DeKalb BR 54 7044 4 . 0 4. 0 50 

00 Funk G-516BR 6840 4 . 6 2.6 42 

NK Savana- 3 6380 5.0 3. 5 40 6034 5.0 3.2 39 

AKS 614 5855 4. 7 1.5 40 5962 4.6 1.6 39 

McNair 656BR 5787 4.6 3.0 40 

AKS 663 5694 5.0 4. 6 47 5414 5 . 0 4 . 8 46 

Mean 6427 4 . 5 3. 4 44 6054 4.6 3 . 5 43 

1Average of 1973-1 974 dat a . 



A PROGRESS REPORT ON COOL- AND WARM-SEASON 
TURFGRASSES AT THE SOUTHWEST CENTER 

J. H. Dunn and C. W. Lobenstein 
Department of Horticulture 

Abstract: Sixty Kentucky bluegrass and thirty bermudagrass 
and zoysia varieties and selections have been under obser
vation at the S.W. Center since 1971-72. Victa, KI-157 and 
P-140 are among several Kentucky bluegrasses which have 
shown acceptable summer quality while varieties like Merion 
and Nugge t have gene rally been rated poor. Tifgreen, 
Maryland 24, Midway, C-9 and several other bermudagrasses 
have responded well to the climate and minimal fertilization 
at the S. W. Center. All zoysia varieties except Midwest have 
shown good turf quality. 

Cool-Season Grasses 

Sixty Kentucky bluegrass varieties are under observation at the 
Southwest Center as part of a "regional" study begun by a group of 
agricultural experime nt stations in the Northeast and Midwest U.S .A. 
Evaluation of varieties in different e nvironme nts he lps us to determine 
whe re each is best adapted and, particularly, which varieties are best 
suited t o Missouri conditions. 

The "regional" varietie s we re seeded in August, 19 7 2, in 4' x 6' 
plots which are replicated three times. Plots are fertilized annually with 
3 lb N/1, 000 sq. ft., u s ually a 12-12-12 fertilizer or similar analysis. 
Equal applications are made in early March, September and October. We 
mow the plots at 1 t inches as needed with a rotary mower and irrigate to 
prevent serious drought stress. A pre-emergence herbicide is applied in 
early spring t o control annual we e ds, mostly crabgrass. 

Victa, KI-157 (Northrup- King entry), and P-140 (New Jersey e ntry) 
are among several varieties which have shown acceptable summer quality 
at S . W. C e nte r over the past three years (Table 1) and also in our central 
Missouri t es t plots at Columbia. On the other hand, some varieties like 
Merion, which show fair-to-good summer quality at Columbia, are among 
the poores t performers at S. W. Ce nter. At the other extreme ,Nugget has 
consistently shown a high susceptibility to disease and poor quality at both 
the S. W. Center and Columbia. Variances of this sort in our observation of 
varieties is one of the main reasons why we feel it is necessary to maintain 
plots in more than one location in the state. 
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Table 1. Average* summer quality ( 9 = best) ratings for Regional Ke ntuc ky 
bluegrass varieties and blends , 19 7 3 to 19 7 5. Southwe st Cente r. 

P-140 5.3 Vantage + Victa 4.4 Sod co 

KI-15 7 5.0 Windsor 4.3 Nugge t + Pennstar 

Victa 4.9 P-59 4.3 KI-131 

Brunswick 1 4.8 Parade 4.3 Geronimo 
Fy1king + C-26 4.7 KI-15 5 4.3 KI-13 2 

KI-158 4.7 Enoble 4.3 P-154 

Galaxy 4 . 7 Enmundi 4.3 Campina 

Cheri 4.7 Fylking 4.3 KI-143 

BA-6191 4.6 Glade 4.3 Touchdown 

Bonnie blue 4.6 Merion + Baron 4.2 KI-13 8 
Brunswick + P-59 4.6 Blend 38 4.2 Me rion + Ke nblue 
Baron 4.6 Nugget + Glade 4.2 Kenblue 
Plu sh 4.6 Merion + Pennstar 4.2 Fylking + Pennlawn 
Monopoly 4 . 6 Nugget + Park 4.1 Me rion 
Sydsport 4.5 Vantage 4.1 KI-138 
BA-6255 4.5 Delft 4.1 Entopper 
P-143 4.5 Pennstar 4.1 Fylking + Pennfine 
Majestic 4 . 5 Park 4.1 Nugget 
Adelphi 4.5 Fylking + Jamestown 1 4.0 KI-187 
Adelphi + Nugget 4.4 Enita 3.9 LSD . 05 

l 

2 

* Average of seven ratings over a 3-year period for months of June to September. 
1 Fine-leaf fescue 
2 Perennial ryegrass 

Warm-Season Grasses 

Single 6' x 8' plots of bermudagrass and zoysia were sprigged for 
observation at the S . W. Center in June of 1971-72. Plots are mowed to 1 inch 
every 1 to 2 weeks and are irrigated occasionally to prevent injury from drought. 
Fertilizer, mostly ammonium nitrate, is applied to the plots at a rate of 
2 lb N/1, 000 sq. ft . which we conside r optimum for zoysia but minimal 
fertilization for bermudagrass. Annual and broadle ave d weeds are controlle d 
when necessary. 

Several bermudagrass varieties which failed in central Missouri such 
as Tifgreen and Tiffine have responded well to our minimal maintenance 
conditions at the S. W. Center . (Table 2) . All the "Tif" entries and No-Mow, 
which were developed in the Gulf coast states, winte rkille d at C olumbia 1-2 
years after planting. No-Mow and Tiflawn showed winter injury this year 
at the S . W. Center for the first time since planting in 1971. 
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3 . 9 
3.9 
3 .9 
3.9 
3.8 
3 .8 
3 .7 
3. 6 
3.6 
3. 5 
3.5 
3.4 
3.4 
3.3 
3.3 
3.2 
3.1 
3.0 
3.0 
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Other varieties including Midway and C-9 have performed well 
at t he S. W. Cent e r and also with highe r fe rtilization (4-5 lb N/ 1 1 000 
sq. ft. annually) at Columbia. A third group including D-17 I T-4 and West
w ood respond favorably to our manage me nt program at Columbia but s ee m 
poorly adapted to the lower fertility leve l at S. W. Center. 

Among the zoysias 1 only Midwest has shown unacceptable turf 
quality at the S. W. Center. 

Table 2 . Quality (9= best) of warm-season grasses during the summers of 
1973 to 1975 1 Southwest Cente r. 

Bermudagrass 
Tifgreen 
Maryland 24 
C-9 
Midway 
Tiffine 
Royal Cape 
Oakwood-7 
St. Joseph 
S-16 
U-3 
Westborough 
Tufcote 
Sunset 
Tifdwarf 
Tifway 
P-16 
Algonquin 
Reno 
Westwood 
Q-2 
D-17 
C-53 
No-Mow 
T-4 
Tiflawn 

Zoysia_ 
Meyer 
Matrella 
Emerald 
Midwest 

July 25 
'73 

7.0 
7.0 
6.0 
6.5 
7.0 
7.0 
5.0 
6.0 
4.5 
5.5 
5.0 
5.0 
6.0 
6.0 
5.5 
6.5 
4.0 
6.0 
5.5 
6.0 
4.5 
3.5 
6.5 
3.5 
4.0 

3.5 
3.0 
2.5 
5.0 

July 12 
'74 

6.5 
6.5 
7.0 
6.0 
6.5 
6.0 
6.0 
6.0 
6.0 
6.0 
5.5 
6.0 
5.5 
5.5 
6.0 
5.5 
5.0 
5.5 
4.5 
4.5 
4.5 
5.0 
5.0 
5.0 
3.5 

7.0 
7.0 
5.5 
5.0 

Aug. 15 
'74 

5.0 
5.5 
5.5 
5.0 
5.5 
5.0 
5.5 
5.0 
5.0 
5.0 
5.0 
4.5 
4.5 
5.0 
4.5 
3. 5 
4.5 
4.5 
4.5 
3.0 
4.5 
4.0 
4.0 
4.0 
3 .5 

5.5 
6.0 
5.5 
4.5 

June 4 
'75 

7.0 
6.0 
6.0 
6.0 
5.0 
6.0 
6.0 
6.0 
6.0 
5.0 
5.0 
5.0 
6.0 
5.0 
5.0 
5.0 
6.0 
4.0 
3.0 
5.0 
4.0 
5.0 
2.0 
4.0 
3.0 

7.0 
6.0 
6.0 
4.0 

July 16 
'75 

6.0 
6.0 
6.0 
6.5 
6.0 
5.5 
7.0 
6.0 
7.0 
6.0 
6.0 
6.0 
4.5 
4.5 
5.0 
4.5 
5.0 
4.0 
5.5 
4.5 
4.0 
4.0 
3.5 
4.0 
3.0 

5.5 
5.0 
6.0 
3.5 

Aver. 

6.3 
6.2 
6.1 
6.0 
6.0 
5.9 
5.9 
5.8 
5.7 
5.5 
5.3 
5.3 
5.3 
5.2. 
5.2 
5.0 
4.9 
4.8 
4.6 
4.6 
4.3 
4.3 
4.2 
4.1 
3.4 

5.7 
5.4 
5.1 
4.4 

Note: Observations are of single (6' x 8') 1 non-replicated plots; varieties 
are ranked according to average of five observations. 
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WALNUT MULTI-CROP DEMONSTRATION 

John P. Slusher, Extension Forester 
School of Forestry, Fisheries and Wildlife, UMC 

Missouri is a leading state in the production of black walnut 
wood and nut products. Much of this production has come from prairie 
and row-crop situations. With increasing demands for walnut and de
creasing supplies, black walnut values have risen and offer opportu
nities for supplemental farm income. Management systems are being 
developed to allow management of walnut trees in conjunction with other 
cropping systems. 

In a cooperative project, the Hammons Walnut Products Company 
of Stockton, Missouri, the Forestry Division of the Missouri Depart
ment of Conservation and the University of Missouri School of Forestry, 
Fisheries and Wildlife established a 160 tree demonstration planting, 
in fescue pasture, on the Southwest Missouri Center in the spring of 
1975. 

Genetically superior walnut seed sources were used, chemical 
weed and grass control was applied around the seedling and a fescue 
hay crop will be periodically removed from the demonstration area. 

In addition to the demonstration value of the project the area 
will serve to provide data about the compatibility of walnut and fescue 
and on the survival and growth of the superior seed sources. 
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SWINE EVALU ATION STATION 

John C. Rea , Keith Leavitt 
Department of Animal Husbandry, UMC 

Eldon Cole, Southwest Missouri Center 

Th e Southwest Missouri s win e evaluation station has had 
a very successful year. Since the dedication of the station 
in 1974, two performance tests on boars have been conducted. Interest has been strong in the use of the 30 pens which are 
available for produc e rs to evaluate boars for rate of gain, 
feed conve rsion, and measurement of backfat and loineye areas. 

Thi s station was established through the efforts of a 
group of concerned swine producers in Southwest Missouri 
known as the Swine Improvement Corporation. This group along 
with agribus ine ss men of th e area contribut ed fund s for the establishment of a station , with the University of Missouri 
providing th e location and other assistance for the facilities. 
These include the 30 pens, lagoon , service bui ld ing, and boar te st ing e quipmen t. 

Four sales have been held to date , providing area swine 
producers with an accurate and reliable source of information 
on boars. Superior boars from these tests sho uld do a great deal over a p e riod of tim e in improving th e feeder pig s and 
market hog s coming from commerc ial h erds in Southwest Missouri . A total of 148 boars from the t ested groups have been sold . 
Thirty-eight boars in the January, 1975 test averaged $254 a 
h ead . Thirty-five boars in the February sale averaged $226 a 
head. Thirty-one boars sold in July, 1975 sale for an average 
of $306, and 44 boar s were sold Augu s t 1, 1 975 , for an average of $280 . Th e yearly averag e of the 148 boars wa s $267 a h ead. 

In addition to the sa l es aspect of th e station , it provides the purebred breeder with a standard environment in which h e 
can eval u ate boars from hi s breeding herd. It enables him to 
u se accurate data in a se l ection program to improve the type of pure bred an imals being marketed . 

Operation costs of the s tation are borne by the breeders 
wh o use th e station . The Mt . Vernon station i s a valuabl e 
addition to the per~ormance testing program across the state , which includes stations at Maryville , CRnton, and Columbia , 
Missouri . 
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FORAGE-FED BEEF 

G . B. Th o mpson , G. E. S h inn 
Dept. of Ani ma l Hu sba nd ry 

A. G. Matches, Agricultural Research 
Service, USDA and Department of Agronomy 

The composition of beef by grades indicates that we do produce significant 
amounts of fat in the production of choice beef. Thi s may b e more fat than can 
be justified. Stated another stronger way we may not b e able to afford to 
produce in the future as high a percentage of choice cattle as we have in the 
past. Based on medical advice many consumer s may e lect to eat a lot of their 
bee f with less fat even if les s satisfying to them. There may be effort s by 
groups to encourage people not to support what they may con s ide r a waste of 
natural resources in feed grain a nd e ncourage people not to eat choice or grain
fed beef. These efforts have bee n under way to some extent and with figures that 
are at least misleading if not inaccurate. 

Let's examine the efficiency of producing beef and the n try to d ev e l op a 
beef production system that is competitive in the production of human f ood . 

If we start with a 227 kilogram feeder calf and feed corn and corn silage 
the efficiency of energy deposition in the empty body ranges from 13 to 6~ percent. 
It is interesting that cattle get more effi9ient in energy d epos ition as they get 
bigger and fatter. The percent of protein retaine d in the empty body decreases 
£rom 20 to 15 percent and from 14 to 9~% in the carcas s as cattle increase from 
a slaughter weight of 341 to 545 kilograms. 

If we vary the ratio of corn silage to corn fed cattle we do not alter 
the percent of energy or protein retained in the empty body or carcass when 
cattle are killed at the same weight. We do change the composition of the 
cattle by decreasing the percent water protein and ash and increasing the percent 
fat when cattle are slaughtered at heavier weights. The composition of gain is 
even more dramatic by increments of empty body and carcass gain. 

Now let's look at other species of animals and poultry and compare their 
efficiency based on meat production per unit of feed grain us e on a national 
basis. Note the beef conversion figure is not the 8 to 1 figure seen recently. 
The reason is that this includes only the finishing phase and about half of the 
weight was gained by the suckling calves on pasture before grain feeding. Some 
recent estimates for 1975 indicate beef may be at 3.6 units of grain per unit 
gain as more forage has been utilized in production systems. 
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Let's develop a forage beef production system and see how it competes. 
The nutrient requirements of the breeding herd are usually met with forage. 
It takes about 26 kilograms of dry matter per kilogram of calf gain to feed 
the cow, the calf and 1/30th of the bull for a year. The growing phase is 
more efficient and we have used a 200 day grazing or forage only system for 
this backgrounding system . Notice we now have a 341 kilogram animal. This 
animal may be slaughtered as non-fed beef or he may be fed 90 to 100 days on 
grain. If gra in i s fed for 100 days we produce 136 kg of gain with 952 kilograms 
of grain. Grain is used for only 28% of the gain with grain making up only 
12 % of the feed required to produce a unit of gain. Considering only grain 
and the total carcass weight we actually use about 2 kilograms of grain for 
each kilogram of gain. Since only the ruminant can utilize the pasture and 
forage the limited use of grain in this system is very efficiently used when 
feed other than feed grain is not considered. 

Meat-beef is produced primarily for its animal protein value. In quality 
of protein as indicated by biological values it is superior to grain. 

Let's compare grain crops and beef production when protein quality is 
considered. It is interesting that corn produces more protein than wheat per 
hectare even when we reduce the protein production by its biological value. 

Note that the protein produ~tion per unit area is greater with a beef 
forage system than for wheat . 

Carcass 
percentage of 
to 120 days. 
About 2/3 of 
s laughter is 

weight has been used in the previous calculations. The dressing 
cattl e off grass increases 5 to seven percent when fed grain 90 
When we start with 750 pound cattle this increase is significant. 

the feed lot gain is carcass gain when the dressing percentage at 
increased from 52% to 58%. 

The economi c evaluation based on carcass indicates short grain feeding 
can be profitable e ven when finishing ration costs are relatively high. This 
calculation is based on no change in quality carcass grade. We can expect this 
to increase by at least 1/2 to 2/3 of a grade (low grade to high good). 

To this point we have made a strong case in a general way that supports 
the soundness of utilization of pasture , hay or forage to produce 750-800 pound 
cattle in about 20 months from birth. It is also interesting that this i s precisely 
the systems used in the good grass lands of the world: Australia, New Zealand, 
and Argentina. Dr. Roy Broughm of DSIR in New Zealand has produced 400-500 
pounds of carcass weight per acre of pasture u sing Holstein bull calves grazed 
about 1 year and selling for export to the U.S. at 800 pounds live weight. 

They think the U.S. cattle industry is strange to buy their lean pasture 
beef to mix with fat trim from our long grain fed cattle. 
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Current "forage-fed" beef research is being conducted which includes 
participation of the Animal Husbandry, Food Science and Nutrition, Agronomy, 
and Agricultural Economics departments. The results of this research should 
provide information relating to the economic feasibility, production and carcass 
characteristics, and factors to consider in beef and forage crop management systems 

and production decisions. 
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