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I CASALS --
A NEW CHALLENGE FOR THE TEXAS TECH RESEARCH FARM 

* Gerald W. Thomas 

On June 18, 1966, the Board of Directors of Texas Tech outlined a 
special role and scope for the University with the establishment of the 
International Center for Arid and Semi-Arid Land Studies (!CASALS). 
This unique mission, the brain child of President Grover E. Murray, 
presents a new and exciting challenge for the eollege and will enlarge 
the role of the Research Farm in serving Texas and the Nation. 

Texas Tech began operating the Research Farm on a part of the Pan
tex Ordnance Plant in October, 1947. The College now holds deed to 
5,821 acres and an educational-use permit on approximately 8,000 acres 
of land now under the Jurisdiction of the Atomic Energy Commission. 

The research program at Pantex was materially strengthened with 
the building of the new KILLGORE BEEF CATTLE CENTER dedicated at the 
1964 field day, March 12. This Center has served as headquarters for 
scientific research relating to animal science, soils, crops, water 
conservation, economics, entomology, and range management. It is a 
fitting memorial to the Killgores, as pioneer ranchers in the Panhandle, 
because through research, lasting and continuing ben~fits to Plains 
agriculture are assured. 

New dimensions for research in agriculture will be made possible 
now that Texas Tech has placed emphasis on special studies of the 
varied problems of arid and semi-arid lands through !CASALS. President 
Murray outlined this program in part as follows: 

"This special mission -- the study of arid and semi-arid 
regions -- will supplement the basic undergraduate and graduate 
eductional programs of Texas Technological College and will fill 
a gap in the total educational program of Texas and the Nation. 
It will bring to bear on the study of these regions inter
disciplinary efforts involving such widely divergent, yet related, 
fields as art and agriculture, ecology and sociology, law and the 
natural sciences, history and hydrology, religion and military 
strategy, anthropology and entomology, economics and weather 
modification, music and medicine and communications and philosophy. 
Additionally, it can serve to unify the divergent and uncoordinated 
educational activities of various colleges and universities in the 
arid and semi-arid regions of the world ." 

*· Dean of Agriculture, Texas Technological College 
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Research and public service programs at the Texas Tech Research 
Farm are presently financed exclusively by local sales income from crops 
and livestock and by grants-in-aid from private companies and individuals . 
The farm and the Killgore Center aid in the instructional program of 
Texas Tech by serving as a field laboratory and through the support of 
graduate students. 

The Research Farm is· administered through the Board of Directors of 
Texas Technological College, the President, the Vice-President, the Dean 
of Agriculture who is also Director of Farms, and the Farm Superintend
ent located at Pantex. The professional staff available to the operation, 
with their areas of specialty, are as follows: 

Dr. Gerald W Thomas, Dean of Agriculture (Range Management) 
Or. R.D. Furr, Superintendent (Animal Nutrition) 
Dr. Willard Williams, Head of Department (Agricultural Economics) 
Mr. T.L. Leach, Head of Department (Agricultural Education) 
Dr. W.L . Ulich, Head of Department (Agricultural Engineering} 
Dr. A.W . Young, Head of Department (Agronomy) 
Mr. E.J. Urbanovsky, Head of Department (Horticulture) 
Dr. Dale W. Zinn, Acting Head of Department (Animal Husbandry) 
Dr. Douglas F. Owen, Agronomist (Plant Breeding) 
Mr. James A. Carpenter, Jr., Animal Husbandman (Animal Breeding} 
Dr. Frank Hudson, Associate Professor (Animal Husbandry) 
Dr . J . L. Schuster, Assistant Professor (Range Management) 

In addition to these faculty members who have had some responsibilities 
in connection with the Research Farm during the past year, the following 
graduate assistants have conduc·ted research at Pantex: 

Kenneth R. Deland (Soils) 
Donovan W. Henderson (Animal Breeding) 
Joe L. Pafford (Agronomy) 
Milton J. Trlica (Range Management) 
William T. Placke (Agricultural Economics) 
David A. Bryant (Range Management) 
Luis A. Lopez (Animal Nutrition) 
Keith R. Hansen (Animal Breeding and Meat Science) 



THE PRESENT ANO FUTURE CONTRIBUTION OF 
PERFORMANCE TESTING BEEF CATTLE . 

L.A. Haddox, Jr. !/ 

This talk was ,resented at the Texas Technological 
College Research Farm Field Day, March 24, 1966. 

The author while em,loyed by Texas Technological 
College started the first performance testing of young 
bulls at Pantex Farms in 1950 . He was a part of the 
orfgfnal conmittee that studied the need for a national 
registry, on the original general and special rules 
committee of the American Beef Cattle Performance Reg
istry Association and chairman of the original Board of 
Directors of that organization . 
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would like to enlarge on my title just a little and start with the 

history of performance testing and then try to describe the present and 

the future. I want to do this, because history has a strange way of loos-

ing the identity of the real pioneers of new ideas, new concepts and even 

men with real courage and recording only the accomplishments of people 

that come along later and develop these ideas or frontiers under more favor-

able conditions~ For example, the real pioneers that opened this frontier 

for the early ranchers in this area were a group of buffalo hunters, but 

none of you remember people such as Bill Olds who was a storekeeper at 

Adobe Walls when the battle of the Adobe Walls was fought, or a man named 

Henry Lease that volunteered to ride to Dodge City the next morning to try 

to get some help or a man named Tom Nixon who led a party back hoping to 

rescue these people if the Indians had stayed and kept the fort under attack. 

Instead most of you remember the names of some large ranches, such as the 

XIT, LX, The Spur and The Turkey Track . These people were real pioneers, 

but yet they developed these ranches under much more favorable conditions 

Jj Extension Animal Husbandman, Texas Agricultural Extension Service . 
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than the people that I have mentioned before . 

There was a group of real pioneers in a new concept in cattle breeding 

around this gain test in the early 50 1s, and most of these people had been 

forgotten in the publicity of performance testing. I am going to start with 

J.P. Smith, since he was a President of the Golden Spread Agricultural 

Workers Association and appointed a committee to study the needs and pros

pects of establishing some sort of a national registry association . This 

committee included lee Richardson, a hereford breeder of Stinnett, Frank 

Sims, a veterinarian .working at Pan Tech and a deceased county agricultural 

agent named John Nealson of Stinnett. These are the people that decided that 

a. Performance Testing Program was needed and that there was sufficient in

formation available to develop such -a program. This group was enlarged to 

include Colby Conkwright, Max Blau, Clyde Bradford, John Lewis, George Coffee, 

Paul Dauer, Percy Powers, Ralph Harbin and M.R . Callahan. These people 

actually developed the constitution and by-laws for an international organ

ization that has grown to make a substantial impact on the beef cattle in

dustry . They also developed a group of general and special rules for 

measuring productivity in young beef cattle that has set a pattern that 

al 1 breed association performance record program_s are fol lowing at this 

time. Sometime in the future if you would like to ded icate some monument 

to some real pioneers in a new concept in beef cattle breeding, I suggest 

that you start with this list. 

Now to bridge the gap between history and the present time, I would 

like to tell a story about Performance Registry Internat ional. The first 

annual meeting was held in Denver in 1955. At that time we were con.sidered 
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a group of odd-balls that if ignored, the people as well as the idea would go 

away. At a PRI meeting held in Oklahoma two years ago we were a very respect

able group .of people and a member of a very re·spectable organization. An 

organization that all research and Extension people were delighted to coop

erate with, an organization that breed associations were studying or had 

studied in order to render the same service for their breeders. 

In order to get as much information as possible about the present, 

wrote to some breed associations to find out what their programs were and 

what progress was being made. John Jones, Director of the Total Performance 

Record Program for the American Hereford Association, reports that the cow 

and calf phase was started in September 1964, four ~onths later the enroll

ment was 5000 cows; after they had been in business 10 months they had 

16,500 cows and as of March 1, 1966, 18 months after the program was establish

ed, they had 25,300 cows enrolled in their program. By the early summer they 

say that 2,000 cattle will be processed in their feedlot and carcass program. 

From the American Angus Association, Lyle Springer, who is Director of 

their Breed Improvement Department, gives us the following report. From 1962 

to 1963 the herds enrollment increased by nearly 50 percent, and from 1963 

to 1964 they had another increase by nearly 50 percent and then from 1964 to 

1965 they had an increase of 500 percent in the number of herds that were 

enrolled. They now have a total of 459 herds enrolled in their record pro

gram, and in 1965 they gathered weaning weight information on 10,526 wean

ing calves and 2,600 yearlings _. 

From the American Polled Hereford Association as of January 1, Orville 

Sweet reports that their American Hereford Polled Guidelines Program had 
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enrolled 13,256 cows. I a.lso asked for information from Performance 

Registry International, but since they have secretary problems , I did not 

get the information that I wanted . 

Frank Baker who is the Coordinator of Animal Science Programs for the 

Federal Extension Service, reports that an estimated 10,000 herds are on some 

kind of a beef cattle program in these 50 states. 

Now to have some sort of a conclusion to this particular part of the 

presentation, I want to read one paragraph from the article written by 

Frank Baker and .published Jn BETTER BEEF BUSINESS. 

He says: "Gone are the days when the Performance Testing Idea 

was challenged at almost every gathering of beef cattle pro• 

ducers, gone are the days when only odd-ball Extension Spec

.ialists, College Professors and radical breeders talked about 

weaning weights, yearling weights, carcass tests, etc. Gone 

are the days when there were no safe guards against the wiles 

of shysters in performance testing programs. Gone are the 

days when people believed only the wrong kind of cattle would 

gain rapidly and perform efficiently . Gone are the days when 

commerc i a 1 bu 11 prices were based only on pedigree aRd appearance." 

have had considerable problems trying to develop a section on the 

future of the beef cattle industry and what part the Performance Testing 

is going to Play in this because I don't know what the beef catt le industry 

is go ing to be like 30 years from now. One of the things that might indicate 

some of the real radical changes comes from the CATTLEMAN MAGAZINE. They 

have a story in the March issue about an indoor feedlot to be built and one 
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paragraph says "here most of the cattle in the proposed feedlot operations 

will be accommodated in a series of pre-stressed concrete buildings that 

will be air-conditioned so that ideal temperatures can be maintained the 

year around for maximum rate of gain". Another short article with a title 

of "Sex by Choice", says by next year it may be possible to choose the sex 

of calves produced by artificial insemination. A series of test imseminations 

with separated male and female sperm is now underway with 200 cows at Cam

bridge, and by the end of the year we should know whether this method is 

reliable enough to be used commercially". If this proves successful, think 

of the impact on the livestock industry . 

With these kinds of things and many others that are being suggested and 

tried at this time, I have no idea of what this cattle business will be like 

in the 1980's and 1990's, but I would like to state in a positive m~nner, 

some things that are developing, that are being accepted and that are being 

used at this time. Our first point should be that we have developed a 

reasonable efficient measure of productivity of beef cattle. These are 

weaning weights , rate of gain after weaning, carcass yields and quality of 

carcass. 

We must reorientate our measures of product ion from the most productive 

animal to the animal that produces the most efficiency. This is going to 

include some information and adjustments based on cow size , regularity of 

calving and length of productive life. The total feed cost of this steer 

or the carcass of this animal must include 12 months of feeding the dam and 

some portion of the development of your replacement cattle in addition to 

all of the other feed costs after this calf has been weaned and is in the 
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feedlot . 

After this performanee testing program includes efficiency of production, 

we must start really using the program. You're probably confused at this 

point since I just spent about five minutes trying to tell you about how much 

the program is being used . But we must discard many old tranditions of 

animal breeding, production and marketing that are actually retarding pro

gress in the beef cattle industry. One of the first ones is indicated by 

the statement that performance testing is good only on a within herd basis. 

This statement is an indication of the partial acceptance of the program by 

most breed associations, breeders and some university personnel. I wonder 

how long we will have to wait before breed associations and registered breed

ers will really use performance testing as a breed improving program? Then 

this statement that performance testing is good only on a within breed basis. 

This is an indication that we are not ready to take advantage of hybrid 

vigor . I wonder how long we wi ll have to wait before we w·ill use all of the 

known tools, including crossbreeding, to produce beef more efficiently? 

This may shake you up considerably, b~t think of the poultry industry; 

by using conbinations that include pure strains, strain crosses, breed 

crosses in crossbreeding and combinations thereof, they have made consider

able improvement in their efficiency of production. If poultry breeding 

programs do not impress you, then think of the swine industry. More than 

90 percent of the market hogs in the midwest are crossbred hogs. 

I have been trying to build up to a description of a beef cattle 

operation with a high degree of specialization in both the methods of pro

. duction and the product that they produce. This will mean that certain 
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strains or crosses will be used to produce the most productive females and 

then other strains or crosses to cross on these females in order to produce 

the most efficient market steer. The specialization that is re~uired 

makes it hard for small breeders and small ranchers to pioneer in this kind 

of a program because of size of unit. I think that we must consider, as we 

look into the future, the size of these ranch operations. The head of an 

Animal Science Department in a nearby state described the new type of a 

cowman in 1980 as a young man 30 to 35 years of age with 300 c9ws . If I 

am still doing Extension work at this time , t am sure that we will consider 

him a marginal rancher that has too l i ttle land, livestock and capital to 

make a good living . This department head went on and described this young 

man as a cross between a businessman and a cowman. He wi ll be a strict 

businessman and concerned with cow records and a careful bull selector. 

He wi 11 use crossbreedi_ng or artificial insemination if it is to his 

advantage, cull cows on the first and second calves and carefully select 

replacement heifers. This part of this description of the cowman I hard

ly agree . 

I have tried to develop some kind of a time table to predict how long 

it will be before we really use production records .to improve efficiency 

in the beef cattle industry. Since performance records took us about 12 

years to get to the place that we are at this time, I always end up with 

an estimate of 10 or 15 years before breed associations will really use 

these records and then another 10 or 15 years before hybrid vigor will be 

used in the industry. This would indicate a period of 20 to 25 years 

before all of this information is used . am sure that some combination 
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of capital, technology and management (with intergration at least by con

tract) will make use of these tools much quicker and set a pattern for 

efficiency of production that is vastly different from our traditional 

concepts of today. Performance records will help develop this program 

and continue to be a regular part of their business records. 

I would like to develop some sort of a conclusion for this presentation 

by using a quote from Theordore Roosevelt on the effect of original ideas 

or original concepts on your contemporaries. Theodore Roosevelt said that 

(1) they will be angry with you, (2) they will make your idea their own 

id,a, (3) then they will make it a habit and (4) they will make the idea 

go farther than you ever expected or dre~med. Now lets go back and look at 

production testing with these four points in mind. They will be angry with 

you; I think that most of you that started here in the early days can remember 

how people talked about us a little bit, b~~ause we were destroying some of 

their traditional met~1ods of showing, selection and marketing of breeding 

cattle. We have already passed this particular stage. Next, they will 

make the idea their own, and if you talk to some of these breed association 

people on performance testing now, you will think that they have believed 

in this and have promoted it for 30 years. I can remember a time when 

they wouldn't answer your letters if you wrote them about PRI. Then, they 

will make it a habit; now I think this is the part of this development 

that we are in at the present time . think this growth in breed association 

programs shows that they will make it a habit of performance records. Then 

the thing that we have to look forward to is they will make the idea go 

further than we ever expected or ~reamed. The continued use of production 
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records and other known tools will produce more efficiency in b·eef cattle 

production than most of you can imagine. 



A Comparison of Perfo!'"ITlance of Beef Cattle 
Selected by four ~iffe rent Criteria 

James A. Carpenter, Jr . , R. D. Furr, D.W. Zinn, 
and 0.0. Butler l/ 

INTRODUCTION AND PROCEDURE 

12 

This selection program was initiated i·n 1955, with the basic objective 

of determining the results of selection programs -based on different stand-

ards. Four herds, approximately twenty-five cows each, are used in the 

experiment, with selection standards which are as follows: 

A Herd - Gaining ab i 1 i ty and conformat ·i on receive equa 1 emphasis. 
B Herd - Slection based on gaining ability alone. 
C Herd - Selection based on conformation only. 
F Herd - Selection . for low gaining ability. 

RESULTS AND DISCUSSION 

Weaning weights were taken for the tenth consecutive year of this 

program in 1966. Using additive correction factors determined from .nine 

years of data (1956-1965) by least-squares analysis, the indivi~ual weights 

were corrected to 205 days of age for sex, month of birth, and age of dam. 

The average adjusted weaning weights for the four herds is as follows: 

A Herd, i.65 pounds; e ·Herd, 478 pounds; C Herd, 428 pounds; F Herd, 398 

pounds. The difference of eighty pounds between the high gain and low 

gain herds is thirteen pounds greater than the difference obtained the pre~ 

vious year and is increasing steadily. The weaning grade was higher for 

both the A and B herds than for the C herd (conformation) . 

Carcass data for the steers calved in 1965 are presented in Table 1 

along with feedlot results and weaning weights. 

1J Assistant Animal Husbandman, Texas Tech College Research Farm, Pantex, 
Texas; Superintend~nt, Texas Tech College Research Farm, Pantex, Texas; 
Acting Head, Animal Husbandry Department , Texas Technological College, 
Lubbock, Texas; Head, .Animal Husbandry Department, Texas A & M University, 
College' Station, Texas, respectively. 
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SUMMARY 

The effectiveness of long term selection for performance is seen in the 

1966 weaning weights. Also , in the steers that were f in ished and marketed 

in· 1966, the difference of 202 pounds in the final weight between the high 

gain. herd and the low gain herd would cert ainly appear econom ically 

significant . 

Table 1. 
Herd Means for Steers Calved in 1965 

A 8 c F 
Herd Herd Herd Herd 

No . head 9 11 16 11 
Weaning we ight, lbs.(205 day adjJ 405 442 412 375 
Gain on wheat, lbs. (178 days) 187 187 142 146 
Net gain in feedlot, lbs . 

(126 days) 365 403 350 354 
Net A.O .G. , lbs . ( 126 days) 2.90 3.20 2.78 2 .81 
Feed consumed/hd/day, lbs. 20.14 23.li6 19.87 t9 . 26 
'Feed/ 1 b. gain, 1 bs. 6.94 7,33 7. 15 6.85 
Final weight, shrunk 4% 989 1101 960 899 
Hot carcass wt . , lbs. 618 695 604 569 
Dressing percent 61.3 61.9 61.7 62. 1 
Marbling score 3.93 4.33 4 . 12 4 . 18 
Grade 17. 11 18 .09 17 .69 17.91 
Percent Kidney fat 1.44 1.55 1.53 1.41 
Fat th ickness at 12th rib , in. .494 .609 ,534 .514 
Fat thick./cwt . in. .08 .09 . 09 .09 



The Use of Crossbreeding in COITlf(lercial 
Beef Production 

James A. Carpenter,. Jr. and R.O. Furr ll 
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The crossbreeding program at the Texas Tech Research Farm is a 

small pilot study demonstration not included in the formal research 

projects. However , it is anticipated that a formal project will 

evolve with the development of facilities that will allow an increase 

in cow numbers. 

The crossbreeding herd began to develop in the early 1960's 

when a group of Hereford heifers were bred by artificial insemination 

to a high performing Charolais bul 1. Heifers from this cross were 

saved and are presently being used. The herd was enlarged in 1963 

and 1964 wi th the purchase of two small groups of 1/2 Charolais, 

1/4 Hereford, 1/4 Brahman heifers from the Texas Agricultural Experi-

ment Station at McGregor, Texas . 

In 1964, these cattle were divided into three groups of comparable 

age and breeding and were bred to an Angus, Brown Swiss or Holstein 

sire. The weaning weights and carcass· data on the calves re·sulting 

from these crosses are given in Table 1. The calves were not creep 

fed while on the cows. Only the steers were fed out to slaughter 

and they were put on feed immediately after weaning. The heifers 

were grazed on wheat for three months following weaning and gained 

1.5 pounds per day with no supplemental feeding. 

In 1965, the entire herd was bred to the Brown Swiss bull . 

Thirty-three of thirty-four cows exposed dropped a calf and all 
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thirty-three calves were weaned. The actual average weaning weight 

at 248 days of age was 698 pounds . This was achieved without creep 

feed for the calves. The cattle were grazed on native pasture. sudan 

and wheat during lactation. 

The three-breed and four-breed crosses have been compared each 

year and there have been no differences in the performance of 'the 

two types. 

Table 1. 
Performance of Crossbred Calves Dropped in 1965 

Breed of Sire 
Angus Holstein Brown Swiss 

Number of head 11 11 7 
Actual age in days at weaning 248 251 232 
Actual weaning weight 576 587 612 

No.steers on feed 6 5 4 
Days on feed 154 154 154 
Final weight 993 1015 1035 
A,D.G. from weaning to slaughter 2.56 2.69 2.85 
Hot carcass weight 589 602 611 
Ribeye area. sq. in. 11. 75 12 .06 12 .63 
Ribeye per cwt. in . 1.99 2.00 2 .07 
U.S. D :A. grade Good Good Good 
Percent of carcass wt. in boneless 

retail cuts from round. loin. rib. 
and chuck 51.3 51.5 52.5 



Effect of Different Levels of Supplemental Protein, 
Copper and Cobalt for Beef Cattle Receiving 

High Grain Sorghum Finishing Rations 

R.D. Furr and James A. Carpenter, Jr. l/ 

INTRODUCTION 

16 

Research results have been variable relative to protein utilization in 

all concentrate fattening rations for beef cattle. This has been partic-

ularly true where grain sorghum has furnished the principle source of 

protein and energy. Generally , protein is one of the most costly nutrients 

in fattening rations and a reduction in this feed ingredient can significant-

ly reduce feedlot ration costs and cost per pound of gain . Consequently, 

it seemed highly desirable to evaluate grain sorghum feedlot rations contain-

ing varying quantities of supplemental protein. In addition, it seemed desir-

able to evaluate supplemental copper and cobalt for beef cattle receiving 

high grain sorghum rations. 

PROCEDURE 

Ninety-six black-whiteface steers were randomly allotted to four main 

treatment groups of 24 head each, for a 126 day feedlot study. Experimental 

rations 1, 2, 3, and 4 consisted of 96,3;· 93,6; 90,9; and 87, 12% grain 

sorghum and cottonseed meal, respectively. The other 1%, in each ration, 

was composed of a premix consisting of calcium carbonate, salt, vitamin A, 

and chlortetracycline. Each steer was implanted with 30 milligrams of diethyl-

stilbestrol. Eight steers within each main treatment group were injected 

with 120 mg. copper glycinate, eight were treated intraruminally with a 25 gm. 

cobalt pellet (95% cobaltic oxide) and eight were control (untreated). 

l/ Superintendent and Assistant Animal Husbandman, Texas Tech Research 
Farm, Pantex, Texas, respectively. 
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Individual weights, preceded by approximately 15-hour shrink periods 

without feed or water, were recorded at the initiation and at the tennination 

of the 126 day feedlot study. A sample of grain sorghum was taken from each 

truckload arriving at the station and analyzed for 18 elements. 

RESULTS AND DISCUSSION 

Results for main treatments are reported in Table 1. 

Average daily gain and feed consumption were slightly less for group 1 

compared to the other three groups. Feed conversion appeared to be slightly 

increased with increased protein levels but feed cost per pound of gain was 

just the reverse . . There were no statistically significant differences for 

gain, feed consumption or the var.ious carcass traits between main treat

ments. Level of crude protein in rations 1, 2, 3, and 4, as determined by 

periodic chemical analyses of the grain sorghum, averaged 12 . 37, 13.25, 

14.13, and 15.01%, respectively. The average crude protein content of the 

grain sorghum fed during this study was 11.6 percent. 

The effects of copper and cobalt subtreatments upon feedlot performance 

and carcass traits are presented in Table 2. 

Average daily gain of 3.16, 3.14 and 2.89 pounds for the control, 

copper and cobalt groups were significantly (P ( .05) different. Carcass 

traits, other than carcass weight, were not significantly affected by 

subtreatment. The main treatment X subtreatment interaction for average 

· daily gain and the various carcass characteristics was not significant. 

The average copper and cobalt content of grain sorghum fed during the trial 

was 4.0 ppm and 0.80 ppm; respectively. According to postulated minimum 

feedlot requirements for these two elements, copper would have reportedly 

been deficient and cobalt in excess. 
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SUMMARY 

Rations containing 12.37, 13.25, 14.13, and 15.01% crude protein were 

evaluated in a 126 day feedlot trial. Only slight differences were noted 

in gain, feed consumption, and feed efficiency between the four treatments. 

Feed cost per pound of gain was directly proportional to the level of supple-

mental protein with the lowest level being the most economical. There were 

no statistically significant differences in gain or the various carcass 

characteristics. 

Average daily gains of 3.16, 3.14, and 2.89 pounds for the control, 

copper, and cobalt groups were significantly (P < .05) different. 
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Table 1. 
Feedlot Performa·nce and Carcass Traits of Steers Receiving 
Different Levels of Supplemental Protein (126 days) 

Treatment 
Level of Sup . CSM 

No . of steers 
Av. in it i a 1 wt. ( 1 bs.) 
Av. f i na 1 wt . ( 1 bs . ) 
Av. daily gain (lbs.) 
Av . consump./hd/day (lbs.) 
Feed/lb/gain (lbs.) 
Feed cost/lb. gain (¢) 
Av. hot carcass wt. (lbs.) 
Dressing percent 
Marbling sc.ore 2 
Depth of fat cover 

at 12th rib (inches} 
Federal carcass grade score 3 
No. of abscessed li.vers 

1 
3% 

24 
627 

1004 
2.99 

21 .55 
7.21 

14. 31 
619 
60 .6 

5.07 

.417 
18.6 

2 

2 
6% 

24 
620 

1009 
3.09 

22.07 
. 7 .14 
14.61 

631 
61.4 
5.03 

.533 
18.3 
4 

3 
9% 

24 
628 

1018 
3. 10 

21.80 
7.03 

14.81 
635 
61.3 

5.36 

.438 
18 .8 
4 

4 
12% 

24 
629 

1017 
3.08 

21 .57 
7 .00 

15 . 17 
627 

60 .6 
5.07 

.429 
18.7 

2 

Experimental rations 1, 2, 3, and 4 consisted of 96.3; 93,6; 90,9; 
and 87 , 12% grain sorghum and cottonseed meal, respectively. Salt 
and calcium carbonate were added to each ration at the t%· level 
and vitamin A at 2000 l.U./lb./feed. Each steer was implanted with 
30 milligrams of diethylstilbestrol and received approximately 
70 mg./hd./day of chlortetracycline in the feed. 

2 Trace= 3.0, Slight= 4.0, Small= 5 ~ 0, Modest= 6.0, Moderate= 7.0 

3 Good= 17, Good plus = .18, Choice minus = 19, etc . 
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Table 2. 
Feedlot Performance and Carcass Traits of Steers Receiving 
Copper and Cobalt (126 days) 

Treatment Contro 1 Copper 

No. of steers 32 32 
Av. initial wt. (lbs . ) 628 625 
Av. final wt. (lbs . ) 1027 1021 
Av. daily gain (lbs.) 3. 16 . 3 .14 
Av. hot carcass wt. (lbs.) 638 637 
Dressing percent 60 .9 61. 1 
Marbling score 2 5.30 5,39 
Depth of fat cover 

at 12th rib (inches) .46 .46 
Federal carcass grade score 3 18.8 18.9 
No. of abscessed livers 3 3 

Cobalt 

32 
624 
988 

2~89 a 
609 
60.4 

4.71 

.45 
18 . 1 
6 

Eight steers wi thin each main treatment group were injected with 
120 mg. copper glycinate, eight were treated intraruminally with 
a 25 gm. coba 1 t pe 1 let (95% coba 1t ic oxide) and eight were contro 1. 

2 Trace= 3.0, Slight= 4.0, Small= 5 .0, Modest= 6 .0, Moderate= 7.0 

3 Good= 17, Good plus= 18, Choice minus= 19, etc . 

a Significantly lower(P < .05) than control and copper groups . 
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All-concentrate or high energy and low level roughage rations have 

taken on new dimensions in recent years. Research at Texas Tech has indicated 

that certain all-concentrate rations are superior to similar rations con-

taining a low level of certain roughages such as cottonseed hulls. The 

latter is used as a primary source of feedlot roughage in the High Plains 

of Texas but future availability and its value in the ration appear somewhat 

questionable . Consequently, there is a need for evaluation of potential low-

cost quality roughages which can be handled m~chan i cally and are available 

in relatively large quantities. The study reported herein was designed 

to evaluate the effect of including low level ammoniated ricehulls in high 

grain sorghum finishing rations relative to performance, efficiency of 

feed utilization and carcass quality. 

PROCEDURE 

Forty grade Hereford heifers were allotted by weight into two main 

treatment groups with two replications per treatment. Two experimental 

rations were compared in the 115 day feedlot study . The control ration was 

composed of 83.93 grain sorghum, 5% molasses, 10% cottonseed meal, 1/2% 

calcium carbonate and 1/2% plain salt . The other ration was identical to 

the control except 10% of the grain sorghum was replaced with ammoniated 

ricehulls. Both rations contained the same level of supplemental stil-

bestrol (~ mg./lb.), vitamin A (2000 1.U./lb.), chlortetracycline 

(3 .5 mg./lb.) and sulfur (0.1%). In addition, both rations were approxi-

l/ Superintendent and Assistant Animal Husbandman, Texas Tech Research 
Farm, Pantex, Texas, respectively. 
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mately lsonitrogenous since ammoniated rice hulls contain about 10% crude 

protein equivalent. All heifers had access to complete trace-mineral 

blocks. 

Cattle were started on feed by the limited feeding technique. Feed 

equal to 3/4% of their average body weight was fed at 8:00 A.M. and aga in 

at 3:00 P.M. on the first day and increased 1/4% of the average body weight 

daily until attaining full-feed. Self-feeders were used for both rations 

subsequent to reaching full-feed . 

Individual weights, preceded by approximately fifteen hour shrink per

iods without feed or water, were recorded at the initiation and at the term

ination of the 115 day feedlot study . A representative sample of grain 

sorghum was taken from each truckload arriving at the station and analyzed 

for 18 elements. 

RESULTS ANO DISCUSSION 

Feedlot performance and carcass· information are presented in Table 1. 

There were no significant differences in rate of gai n or feed conversion 

between the ·two treatments. Feed consumption and gain were slightly 

greater for the heifers receiving the ammoniated ricehull ration but feed 

conversion was ·slightly in favor of the control group . Applying values of 

$24 .00 per ton for ammoniated ricehulls and $40 .00 per ton for grain sor

ghum, there was a small difference in feed cost per pound of gain in favor 

of the ammoniated ricehull ration. The performance of all cattle in the 

trial was quite acceptable. Carcass traits were almost identical between 

the two treatment groups. 
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SUMMARY 

A 115 dax feedlot study was conducted to evaluate high grain sorghum 

rations with and without 10% ammoniated ricehulls. There were no statistically 

significant differences for gain or feed conversion be.tween main treatments. 

Differences in carcass characteristics between treatments were negligible. 

Economical considerations are presented and discussed. 

Table 1. 
Feedlot Performance and Carcass Traits of Heifers Receiving 
High Grain Sorghum Finishing Rations With and Without Anvnoniated 
Ricehulls 

Treatment 

No. of heifers 
Av. initial wt·. (lbs.) 
Av. final wt. (lbs.) 
Av. daily gain (lbs.) . 
Av. consump./hd/day (lbs.) 
Feed/lb/gain (lbs.) 
Feed cost/lb. gain (¢) 
Av. hot carcass wt. (lbs.) 
Dressing percent 
Marbling score 2 
Depth of fat cover 

at 12th rib (inches) 
Federal carcass grade score 3 
No . of abscessed livers 

·Control 

20 
520 
848 

2.85 
18.35 
6.44 

13 .97 
525 
60.7 
4.56 

0.45 
18 .2 

1 

l <Y'k Ammon i ated 
Ri cehu 11 s 1 

20 
517 
854 

2.93 
19.26 
6.57 

13.73 
521 
59.8 
4.59 

o.44 
18.2 

0 

Ration identical to control except 10% of the grain sorghum was re
placed with anvnoniated ricehulls. 

2 Trace= 3.0, Slight= 4.0, S_mal 1 = 5.0, Modest = 6.0, etc. 

3 Good= 17, Good plus= 18, Choice minus= 19, etc. 
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In recent years, the feedlot industry has made tremendous growth in 

the High Plains of Texas. In fact, it is one of the fastest growing beef 

cattle fattening areas in the United States today. One of ·~he main reasons 

for this is the fact that the area produces about 24% of the nations grain 

sorghum. In addition, there is also an abundance of feeder cattle in the 

area. Because of this rapid growth and the use of grain sorghum in fatten· 

ing rations, research has been directed toward the efficient utilization of 

fattening rations containing 80% to 90% mi lo. The use of all-concentrate 

rations has resulted in a significant increase in the incidence of abscessed 

livers, with as high as 70% incidence in some trials. Antibiotics were added 

to the .ration at a continuous, low level in an effort to control this problem. 

Several tests have shown that chlortetracycline is effective in reducing the 

incidence of abscessed livers as well as causing a favorable response in gain 

and feed conversion. This is the second trial of a test designed to determine 

the effectiveness of erythromycin thiocyanate as an additive in all-

concentrate rations. 

PROCEDURE 

Ninety Hereford heifers were gate cut into six pens of fifteen head 

each. Each pen was randomly assigned, by drawing lots, to one of three 

treatments, with two pens on each treatment . All cattle were self fed an 

all-concentrate ration containing 89% mi lo, 10% cottonseed meal, 0.5% salt 

Jj Assistant Animal Husbandman and Superintendent, Texas Tech College 
Research Farm, Pantex, Texas, respectively. 
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and 0.5% c~lcium carbonate. Each animal received 1,000,000 l.U. of Vitamin A 

prior to initiation of the test plus 2,000 l.U. per pound of feed during the 

test. Diethylstilbestrol was added to the feed so that each animal was to 

receive 10 mg/day. The three treatments were as follows: (1) no anti

biotic; (2) erythromycin thiocyanate, 40 mg/hd/day; (3) chlortetracycline, 

70 mg/hd/day. 

The cattle were held off feed -and water overnight for fifteen hours and 

shrunk initial individual weights were taken on the morning of June 29, 1966. 

The average initial shrunk weight was 493 pounds with a pen variation from 

478 pounds to 503 pounds. One intermediate weight was taken at 64 days and 

the final weight, again with a fifteen hour overnight shrink, was taken on 

November 3, 1966. The cattle were on feed a total of 127 days. Net gains 

were determined by subtracting the initial shrunk weight from the final 

shrunk weight. 

RESULTS ANO DISCUSSION 

The final results are shown in Table 1. 

There were no adverse weather conditions during the trial. One animal 

became ill with a respiratory infection and was removed on the 27th day of 

the trial . The overall net gain for eighty-nine head for 127 days was 

2.94 lb/day, and the net conversion was 6.29 lb. of feed per pound of gain. 

There were no statistically significant differences between treatments for 

either gain or conversion. There were practically no differences between 

treatments for the carcass characteristics. Both antibiotics were effective 

in reducing the number of abscessed livers. The animals on the control 

ration had 27% abscessed livers while the chlortetracycline had 3% and 

erythromycin thiocyanate had none. 
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SUMMARY 

Once again the importance of adding an antibiotic to an all-concentrate 

fattening ration has been effect ively shown . The number of abscessed livers 

were significantly reduced by rations containing an ant ib1otic. No differ-

ences were found between treatments for performance or carcass characteristics. 

Table 1. 
Feedlot Performance and Carcass Character i stics of Heifers 
Receiving Different Antibiot i cs in an All-concentrate Ration 

Control ET 

No. of head 30 30 
Initial wt . (shrunk) 497 497 
Final wt. (shrunk) 860 874 
Net A.D .G. 2.86 2.97 
Consump./hd ./day 18 .23 18.66 
Feed/lb. gain 6.37 6.28 
Feed cost/lb . gain $ .1338 $ . 1331 
Hot carcass wt. 527 532 
Dressing percent 60.0 59 .6 
U.S .D.A. grade* 18.5 18 .2 
No. abscessed livers 8 0 

* 17 = Avg. good, 18 = Good plus, 19= Choice minus, etc. 

CTC 

29 
486 
867 

3.00 
18.61 
6.20 

$ . 1318 
525 
59.3 
18.3 
1 
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R. D. Furr, James A. Carpenter, Jr., and D~le W. Zinn Jj 

INTRODUCTION 

Very little trace-mineral research has been reported with high grain 

sorghum (all-concentrate) feedlot rations . Yet, from spectrographic and 

chemical analysis of grain sorghum samples, certain macro and micro ele-

· ments appear deficient relative to postulated minimum requirements. Most 

feedlot producers feed a mineral supplement- but it still appears rather 

dubious whether or not the cattle are receiving adequate quantities of cer-

tain minerals. This study was designed to allow an app.raisal of supple-

menting certain trace-minerals and/or sulfur to high grain sorghum finish-

ing rations. In addition, the study was designed to allow an evaluation of 

feeding compared to both feeding and implanting stilbestrol . 

PROCEDURE 

Eighty grade Hereford steers were randomly allotted to four main treat-

ment groups of twenty head each, for a 125 day feedlot study. Basal ingred-

ients of the four experimental rations inc.luded 96.5% grain sorghum, 2.5% 

cottonseed meal, 1% urea and t% calcium carbonate. Differences in the four 

rations were as follows: ·(1) basal+!% plain salt, (2) basal+ t% trace

mineral salt, (3) basal + t% t-m salt + sulfur and (4) basal + t% plain 

salt + sulfur+ zinc + copper and cobalt. The level of individual supple-

mented minerals to experimental rations is presented in footnote 1, table 1. 

All rations contained the same level of stilbestrol (0 .5 mg./lb.), vitamin A 

J! Superintendent and Assistant Animal Husbandman, Texas Tech Research 
Farm, Pantex, Texas, · and Head, Animal Husbandry Department, Texas 
Technological College, Lubbock, Texas, respectively. 
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(2000 I .U. lb.) and chlortetracycl ine (1 .75 mg./lb .). The latter was added 

30 days subsequent to initiation of the study . 

Ten steers within each main treatment group were implanted with 30 

mi 11 i grams of di ethylst i lbestro 1 and ten served as subtreatment contro 1 

{untreated). 

Individual weights, preceded by approximately fifteen hour shrink per

iods without feed or water, were recorded at the initiation and at the term

ination of the 125 day feedlot study. A sample of grain sorghum was taken 

from each truckload arriving at the station and analyzed for 18 elements. 

For the first six days of the study, each group of cattle received 

a mixture of 75°/o concentrate {of their respective experimental ration) and 

25% cottonseed hulls in self-feeders. Subsequently, the all-concentrate 

rations as listed previously were self-fed. 

RESULTS ANO DISCUSSION 

Feedlot performance and carcass traits of steers receiv ing different 

mineral supplements are presented in Table 1. 

The performance of cattle receiving all four experimental rations was 

exceedingly good in this study. Average daily gain tended to be in favor of 

the steers in treatment three with the other three groups gaining approxi 

mately the same . However, there were no statistically sign ificant differ

ences in gain or the various carcass traits between main treatments . Feed 

consumption was less for steers receiving rations 2 and 4 compared to 

and 3. In addition, feed conversion and cost/lb. gain tended to be slightly 

in favor of treatments 2 and 4 compared to 1 and 3 . The incidence of abscess

ed livers (27%) appeared to be higher in this study relative to other studies 

where 70 milligrams of chl_ortetracycline were fed/hd/day. As indicated 
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previously, in this study, cattle consumed an average of approx.imately 35 

mg/hd/day during the last ninety-five days of the trial. 

The effects of sub-treatments upon feedlot performance and carc~ss 

traits are presented in Table 2. Average daily gains were 3.16 and 3.41 

pounds for the control and implanted steers, respectively, during the 125 

day feedlot study. Thus, implanting with 30 milligrams of diethylstil

bestrol increased daily gain 0.25 pound .or 8% compared to those just re

ceiving stilbestrol in the feed. This difference in gain attributable to 

stilbestrol implants was statistically significant (P .~.01). Carcass traits 

were not significantly affected by sub-treatment . Furthermore, the main 

treatment X sub-treatment interaction for the var_ious carcass characteristics 

or average daily gain was not significant. Grain sorghum utilized during 

this study averaged 3.5 ppm copper, 26.2 ppm zinc, 0.8 ppm cobalt, 18.5 ppm 

manganese and 0.11 percent sulfur. The average crude. protein content of 

grain sorghum fed during the trial was 11.6 percent. 

SUMMARY 

Eighty grade Her·eford steers were randomly al lotted to four main treat

ment and two sub-treatment groups to study the effects of different mineral 

supplements and stilbestrol implants on feedlot performance and carcass 

traits. Average daily gain and carcass characteristics were not significant

ly affected by the different mineral supplements. 

Average daily gains of 3.16 and 3.41 pounds, for the non-implanted and 

implanted groups, respectively, were sign i ficantly .different (P ~ .01). 

The difference in gain of 0.25 pound represented an 8% increase in favor of 

the implanted group. All steers received approximately 10 mg/hd/day of 

stilbestrol in the feed. _Carcass traits were not significantly affected by 

sub-treatment. 
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Table 1. 
Feedlot Performance and Carcass Traits of Steers Receiving 
Different Mineral Supplements (125 days) 

Treatment 2 3 

No . of steers 20 20 19 2 

Av. initial wt. (lbs.) 637 647 655 
Av. f i na 1 wt . ( 1 bs . ) 1040 1055 1084 

·Av. daily gain (lbs.) 3.23 3.27 3.43 
Av. consump./hd/day (lbs.) 21 .44 20.99 22. 15 
Feed/lb./gain (lbs . ) 6.64 6 .42 6.46 
Feed cost/lb. gain (~) 13 . 29 12.89 13.33 
Av. hot carcass wt. {lbs.) 650 655 680 
Dressing percent 62.5 62 .1 62.7 
Marbling score 3 4.85 4.25 4.65 
Depth of fat cover 

at 12th rib (inches) 4 . 
.445 .395 .447 

Fed. carcass grade score 18.4 17.5 18 .o· 
No . of absc~ssed livers 5 5 5 

· 1 Experimental rations were the same except (1) t% plain salt, (2) 
t% t-m-salt, (3) t% t-m-salt + sulfur and (4) t% plain salt + 

4 

20 
647 

1050 
3.23 

20.44 
6.33 

13.05 
648 
61.7 

4.35 

.400 
17.5 
6 

su 1 fur + zinc + copper + coba 1 t. The !% t-m-sa 1 t supp l"ied the 
following level of trace minerals to the total ration, manganese -
15 ppm , zinc - 12.5 ppm , iron - 7.5 ppm, copper - 0 .75 ppm, iodine -
0.5 ppm and cobalt - 0 .05 ppm. 

Sulfur was added to rations 3 and ·4 at the rate of one pound of 
flowers of sulfur per 1000 lbs. of total ration. Zinc , copper 
and cobalt were added to rat ion 4 at 25.0 ppm, 2.5 ppm and 0.15 
ppm, respectively. 

2 One steer removed from treatment because of lumpy jaw . 

3 Trace= 3.0, Slight= 4 .0, Small= 5.0, Modest= 6.0, Moderate= 7 .0 

4 Good= 17, Good plus= 18, Choice minus= 19, etc. 
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Table 2. 
Effect of Diethylstilbestrol Implants Upon Feedlot Performance 
and Carcass Traits (125 days) 

Treatment 

No. of steers 
Av . i n i t i a 1 wt . ( 1 bs . ) 
Av. final wt . (lbs . ) 
Av. daily gain (lbs.) 
Av. hot carcass wt . (lbs.) 
Dressing percent

4 Marbling score 
Depth of fat cover 

at 12th rib (inches) 
Fed. carcass grade score 
No. of abscessed livers 

5 

Non-Implanted 

39 2 

648 
1043 

3. 16 
647 
60.9 

4.65 

.408 
17 .9 
8 · 

Implanted 

40 3 

645 
1071 

3 .41 a 
669 
61.4 
4.41 

.435 
17.7 
13 

All steers received approximately 10 mg/hd/day of stilbestrol in 
the feed. Each implanted steer received two 15 mg. implants of 
st i lbestro 1. 

2 One steer removed because of lumpy jaw. 

3 Ten steers within each main treatment. were implanted and ten served 
as con fro 1. 

4 Trace= 3.0, Slight= 4 .0, Small= 5 .0, Modest= 6.0, Moderate= 7.0 

5 Good= 17, Good plus= 18, Choice minus= 19, etc. 

a Significantly greater (P ( .01) than non-implanted group. 
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Weed Control Studies in Sorghum 

Allen F. Wiese and Douglas Owen lJ 

I. Pre-emergence Screening Trials. 

INTRODUCTION 

New herbicides are· constantly appearing on the market and chemical 

companies are producing new experimental herbicides every year. This test 

was designed to test some of these new chemicals for use in .controlling 

weeds in dryland grain sorghum. 

PROCEDURE 

Chemicals were applied pre-emergence on June 23, 1966 at rates giv

en in Table 1. Spray was applied broadcast with a standard tractor-powered 

ground applicator operated at 25 psi using 50 gpa water as carrier . Plot 

size was two 40-inch rows 30 feet long. One row was lightly incorporated 

with a metal tine drag-type incorporator. Experimental design was a ran-

domized block with two replications. Soil type was Pullman silty clay 

loam. Rainfall received was .90 inch on June 27 (four days after appli-

cation) and . 15 Inch on July 12, 1966. 

RESULTS AND DISCUSSION 

Weed control in this particular test was not outstanding but several 

herbicides exceeded 80% weed control and several gave 1000/o weed control. 

Two chemicals damaged sorghum at the higher rates of application (Table 1) . 

Propazine, which has given excellent weed control in previous tests, did 

not do as well in this experiment. One possible explanation is that 

sufficient moisture was available to germinate weed seeds near the soil 

lJ Professor of Agronomy, Texas A & M University, USDA Southwestern Great 
Plains Res~arch Center~ Bushland, Texas and Agronomist, Texas Tech
nological College Research Farm, Pantex, Texas. 



33 

surface prior to the rain which normally brings the herbicide into contact 

with the germinating seed. 

SUMMARY 

Twenty herbicides were tested for potential use for weed control in 

grain sorghum. Percent weed control ranged from 23% to 100%. Two chemicals 

injured sorghum at the higher _application rates. 

Table 1. Percent weed control in dryland sorghum preliminary pre· 
emergence study applied on June 23, 1966, at Texas Tech 
Research Farm, Pantex, Texas. 

Broadcast Percent Weed Control on 
Herbicide Lb/A ai Inc. Not inc . Average 

Propazine 1/2 54 73 64 
Propazine 1 50 81 66 
Propazine 2 92 96 94 

GS 13529 1 81 27 54 
GS 13529 2 54 85 70 
GS 13529 4 81 62 72 

GS 13633 1 81 73 77 
GS 13633 2 77 69 73 
GS 13633 .4 88 88 88 

GS 17891 1 31 69 50 
GS 17891 2 69 69 69 
GS 17891 4 92 73 83 

ACD 10614 ·4 96 96 96 
ACD 10614 8 62 81 72 

H 210 1 81 81 81 
H 2l0 2 50 46 48 
H 210 4 15 77 46 

H 232 1 88 69 79 
H 23.2 2 62 85 74 
H 232 4 88 85 87 

c 8250 1 65 42 54 
c 8250 2 46 50 48 
c 8250 4 88 99 76 

Pe rcent 
Sorghum 
In jury 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

35 

0 
0 
0 

0 
0 
0 
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Table 1. Continued ---

Percent 
Broadcast Percent Weed Control on Sorghum 

Herbicide Lb/A at Inc·. Not inc. Average Injury 

Check I 0 0 0 0 

c 7019 1 100 77 89 0 
c 7019 2 85 31 58 0 
c 7019 4 31 50 41 0 

c 6313 1 0 46 23 0 
c 6313 2 38 58 48 0 
c 6313 4 73 42 58 0 

Lorox + Propazine 1/4 + 1/4 50 65 58 0 
Lorox + Propazine 1/2 + 1/2 88 73 80 0 
Lorox + Propazine 1 + 1 81 69 75 0 

Lorox 1/2 85 27 56 0 
Lorox 1 100 92 96 0 
Lorox 2 100 81 91 0 

Lorox + Atrazine 1/4 + 1/4 81 73 77 0 
Lorox + Atrazine 1/2 + 1/2 73 77 75 0 
Lorox + Atraz ine 1 + 1/4 35 62 48 0 

Check 11 0 0 0 0 

01 in 53793 1/4 85 77 81 0 
01 in 53793 1/2 0 0 0 0 
01 in 53793 1 0 96 48 0 
01 in 53793 2 12 4 8 0 
01 in 53793 4 54 54 54 0 

01 in 54554 1/4 85 27 56 0 
01 in 54554 1/2 81 96 . 89 0 
01 in 54554 1 31 92 62 0 
01 in 54554 2 81 65 73 0 
01 in 54554 4 54 77 66 0 

Lorox + Propazine 3/8 + 3/8 85 62 74 0 

Lorox 3/4 81 42 62 0 

ocs 21799 1 100 96 98 0 
ocs 21799 2 100 100 100 0 
ocs 21799 4 100 100 100 80 
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Table 1. Continued ---

Percent 
Broadcast Percent Weed Control on Sorghum 

Herbicide Lb/A ai Inc. Not inc. Average Injury 

Bay 43975 2 100 100 100 0 
Bay 43975 4 96 69 83 0 

Herban 1 100 100 100 0 
Herban 2 88 92 90 0 
Herban 3 96 96 96 0 
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II . Oil Carrier «nd Aircraft for Applying Propazine and Atrazine 

INTRODUCTION 

Previous results presented at the Southern Weed Conference J! in

dicated that the toxicity of p ropaz i n.e and at raz i ne to pi gweed cou 1 d be 

markedly increased wi th non-toxic oil and o i l-emulsion carriers without 

injury to sorghum. Atrazine was more effective than propazine for post

emergence weed control. 

In 1966, smal 1 plot studies were expanded to detennine if. the toxic-

i ty could ·be improved by preparing formulations where atrazine was in 

solution with oil and by add ing 2 ,4-0 to various atrazine carriers. 

Aerial applications of atrazine and propazine were compared with 

ground application to invest igate the feasibility of using aircraft for 

applying these herbicides. 

PROCEDURE 

Small plot studies for the oil soluble atraz ine and oi l soluble 

atrazine plus 2,4-D consisted of one row plots 30 feet long. Herbicides 

were applied at various rates sprayed at 35 psi and with 20 gpa carrier. 

Treatments were replicated 3 ·times in a randomized block des ign. 

The large pre-emergence tractor applied propazine plots were eight 

40-inch rows 350 feet long. Herbicides were applied with a tractor 

mounted sprayer on June 24, 1966 . The sprayer was operated at 32 gpa 

and 25 psi, 30 gpa and 20 psi, and 6 gpa and 20 psi. Treatment s were 

replicated three times in a randomized block design . The 80"~ wettable 

powder formulation of propazine was applied at 1 and 2 lb/A in 32 gpa 

l/ Wiese, A.F. Increasing Toxicity of Propazine, Atrazine and Diuron 
with Oils and Paraquat. Proc. SWC 19:47-48. 1966. 



37 

water, and the oil miscible formulation was applied at 1 and 2 lb/A in 

3 and 6 gpa of non- toxfc oil. Plots for the aerial propaz ine application 

were thirty-six 40-inch rows 800 feet long with a 10 row border between 

each plot. Treatments were applied by a commercial plane and one swath 

covered twelve rows. Each treatment had two replications. The 80% wettable 

powder formulation of propazine was applied at 1 and 2 lb/A in 2t and 

5 gpa of water, respectively. The oi 1 miscible formulation was applied 

at 1 and 2 lb/A in 1 and 2 gpa of oil, respectively. 

The large post-emergence tractor applied atrazine plots were eight 

40-inch rows 200 feet long. Spray was applied at 32 gpa with 30 psi and 

4 mph, 4 gpa at 20 psi and 8 mph, and 8 gpa sprayed at 20 psi at 4 mph. 

There were two replications of each treatment and no incorporation . The 

80% wettable powder formulat·ion of atrazine was applied at 1 and 2 lb/A 

in 32 gpa of water with!% surfactant, and with 30 gpa of water and 2 gpa 

of non-toxic oil containing 2% Triton X207. The oil and water miscible 

formulations were each applied at 1 and 2 lb/A in both 4 and 8 gpa of either 

water or oil carrier. Plots for aerial .application of atrazine were 

thirty-six 40-inch rows 800 feet long with a 10 row b.order between each 

plot . Each treatment had two replications. Application was by commercial 

spray aircraft with one swath covering twelve rows. The 80% wettable pow

der formulation of atrazine was applied at 1 and 2 lb/A in 2! and 5 gpa 

water with!% surfactant, respectively. An oil miscible atrazine formu

lation was applied at 1 and 2 lb/A in 1 and 2 gpa of Orchex 796, a non

toxic oil. One and 2 lb/A of a water miscible formulation of atrazine was 

applied in 1 and 2 gpa of water containing-!% surfactant. In addition, 
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and 2 lb/A of the 80"k wettable powder formulation was applied in 2t and 

5 gpa of an oil-water emulsion. The emulsion contained 5% Orchex 796, 

with 2% Triton X207. 

RESULTS AND DISCUSSION 

Oil soluble atrazine formulations were more toxic to 6-inch tumble 

pigweed (Amaranthus albus L.) than atrazine applied in water and t% sur

factant, but equal in toxicity to atrazine applied in an oil-emulsion 

carrier. The addition of 2,4-D at 1/8 lb/A to atrazine when applied in 

water with t% surfactant or to the true solutton sprays markedly in

creased toxicity to 6-inch pigweed. Per~ent pigweed control with atrazine 

wettable powder at! lb/A applied in water with t% surfactant, atrazine 

wettable powder+ 2,4-0 at*+ 1/8 lb/A applied in water and t% surfact

ant, and oil soluble atrazine + 2,4-D at t + 1/8 lb/A was 32, 77 and 

83% respectively. Weed control at 1/8 lb/A with the propylene glycol 

butyl ether ester formulation of 2,4-o used was 43 percent (Table 1). 

For the air application of propazine, weed control on July 13 was 

best with the 80% wettable powder formulation (Table 2). For the ground 

application, weed control was slightly better with the applications made 

in water (Table 3). 

All post-emergence treatments of atrazine applied with the ground 

sprayer eliminated !-inch pigweed (Table 4). All of the aerial applications, 

except 1 lb/A of water miscible atrazine applied in 1 gpa of water, 

eliminated !-inch pigweed. None of the treatments except the 80% wett-

able powder formulation of atrazine at 2 lb/A applied in an oil-water 

emulsion gave barnyardgrass control {Table 5). 



Conditions were ideal for the aerial application of atrazine. Winds 

were less than 10 mph. Relative humidity was 900/o and 0.90 inch · rain 

fell three days after application. 

SUMMARY 

1. The addition of 2,4-0 at 1/8 lb/A to atrazine when applied in 

water with t% surfactant or to true solution sprays markedly 

increased toxicity to 6-inch pigweed. 

2. The toxicity of atrazine can be markedly increased when applied 

in an oil-water emulsion prepared with special non-toxic oils 

and oil soluble emulsifiers. 

3. Aerial applications of atrazine and propazine wettable powder 

formulations at 2t or 5 gpa of water carrier are as effective 

as ground applications at 30 gpa. 

4. New oil and water miscible formulations of atrazine and pro

pazine appear to have promise for aerial application at 1 gpa 

carrier. 
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Table 1. 
Percent of pigweed cont.rt>l a11.d ··sorghum injury from atrazine and 
oil broadcast on 8-10-66 and ·8-30-66. 

Herbicide 
Broadcast 
lb/A (ai) 

o.s.A. #1 1112 
ti 1/4 
" 1/2 
II 1 

O~ S.A. #2 1/12 
II 1/4 
II 1/2 
II 1 

Atrazine + 
1/2% s 1/4 

II 1 /2 
II 1 

Atrazine + 
OilA+ .2%5 1/4 

II " 1 /2 
ll 1 

Atrazine + 
2,4•b + \i2% s 1 + l/~ 

i\ l + 1/4 
ii l + 1/2 
II lfi • 1/4 
ti 1/2 + 1/8 
II 1/4 + 1/8 

0.5.-A. #1 + 
2,4-o 

II 

II 

II 

Atrazine +Oil 
A + 2,4-D + 
2% s 

II 

2,4-o 
II 

II 

Check 

1/12 + 1i8 
1/12 + li4 
l/12 + 1/2 
1/4 + 1/8 

+ 1/8 
1 + 1/4 

1/8 
1/4 
1/2 

0 

% Pigweed 
Control 
8/16/66 

43 
77 
90 
99 

23 
Bo 
98 

100 

73 
98 
98 

96 
100 
100 

. g9 

. 99 
,00 
too 
100 
88 

92 
98 
99 
93 

100 
100 

52 
80 
91 

0 

App 1 i ed 8-10-66 
% Sorghum 

Injury 
8/16/66 

% 
Blasting 
8/21/66 

0 
0 
0 
0 

0 
0 
7 

29 

0 
0 
0 

0 
0 
0 

0 
d 
2 
2 
'9. 
0 

o. 
6 
3 
O' 

5 
7 

0 
0 
0 
0 

43 
57 
37 
33 

53 
47 
63 
57 

40 
43 
63 

4.3 
50 
63 

51 
53 
63 
73 
60 
27 

37 
73 
47 
63 

43 
53 

43 
47 
40 
33 

Applied 8-30-66 
% Pigweed 

Control 
9/9/66 

23 
42 
67 
92 

27 
50 
62 
83 

32 
52 
68 

55 
65 

.. 93 

92 
97 
97 
90 
9'.2 
77 

63 
67 
97 
83 

43 
55 
73 

0 
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Propazine 
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Weed control obtained from a pre-emergence air application of 
oil miscible propazine on 6-24-66. 

7-13-66 al 
Weeds in % Weed 

lb/A (ai) Formulation Carrier gpa 333 sq.ft. Control 

1 80% WP 2t ga 1. water 37 
2 w 80% .WP 5 gal. water 59 
1 0 i 1 m i sci b 1 e 1 gal. oi 1 £1 126 
2 Oil miscible 2 gal. oi 1 105 

Check 0 477 

sf Rainfall: 6-26-66 = .90 inch; 7-12-66 = .15 inch. 
b/ 2 lb/A rates achieved by double coverage . 
£/ 0 i 1 = Sun o i 1 11 E . 

Table 3. 
Percent of weed control following a pre-emergence 
application of propazine on 6-24-66 .. 

z-13-66 al 
Propazine Weeds in 
lb/A (a i) Formulation Carrier gpa 100 s~.ft. 

1 80% WP 32 water 17 
2 80% WP 32 water 6 
1 0 i 1 miscible £1 3 oi 1 g/ 29 
2 0 i 1 miscible 3 0 i 1 21 
1 0 i 1 miscible 6 oi 1 16 
2 0 i 1 miscible 6 oi 1 15 

Check 0 143 

sf Rainfall: 6-24-66 to 7-13-66 = 1.05 inches 
121 Rainfall: 6-24-66 to 10-20-66 = 10.19 inches 
sJ Oil miscible propazine 2 lb/gal. active ingredient. 
91 0 i 1 = Humb 1 e 0 i 1 B 

% Pigweed 
Contro 1 

88 
96 
80 
85 
89 
90 

0 

92 
88 
74 
78 

0 

tractor 

10-20-66 b/ 
Weeds in % Pigwee<. 
100 sq.ft. Control 

30 68 
8 92 

15 84 
11 88 
11 88 
11 88 

95 0 
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Tab le 4 . 
Weed control and sorghum injury results from a post-emergence ground 
application of oil extendable atrazine on 8-10-66. 

% % % % 
Pigweed Sorghum Sorghum Blasting 

Atrazine lb/A Control Damage Damage 10-20-66 
Formulation (ai} Carrier GPA 8-16-66 8-16-66 10-20-66 

sow 1 32 water + 1 /2% S 100 0 15 25 
sow 2 32 water + 1/2% S 100 0 5 10 
2# oi 1 1 4 oi 1 A + 1/2% S 100 0 10 20 
2# oi 1 2 4 o i 1 A + 1 /2% S lOO 0 25 35 
2# oi 1 1 8 oil A+ 1/2% S 100 8 8 15 
2# oi 1 2 8 o i 1 A + 1/2% S 100 10 10 15 
2# water 1 4 water + 1/2% S 100 · 0 3 5 
2# water 1 8 water + 1/2% S 98 6 8 10 
sow 1 30 + 2 o i 1 A + 2% S 100 0 20 30 
sow 2 30 + 2 o i 1 A + 2% S 100 0 10 20 
2# water 2 8 water + 1/2% S 100 0 5 10 

Check 0 0 0 0 0 0 

sow 1 30 + 2 11 E 98 0 5 10 
sow 2 30 + 2 11 E 100 0 40 55 
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Table 5. 
Weed control results from a post-emergence air application of atrazine 
on 8-11-66. 

Atrazine 
Formulation 

aow 
aow 
2 1 b/ gal. o i 1 

miscible 
2# 0 i'l 
2 1b/ga1 . water 

miscible 
2 water 

Check 

aow 
80W· 

Check 

Lb/A 
{a i) 

1 
2 

1 
2 

1 
2 

0 

2 

. 0 

Carrier GPA 

2 1/2 water + 1/2% S §../ 
5 water + 1 /2% S !I 

1 oi 1 A !2/ 
2 oi 1 A 

1 water + 1/2% S 
2 water + 1/2% S 

0 

2 1/4 water+ 1/4 oil 
A+ S cl 

4 1/2 water+ 1/2 oil 
A+ S sf 

0 

a/ S = DuPont Surfactant WK 
~ Humble Orchex 796 . 
y Orchex 796 + 2% Tri ton X 207 

% 
Pigweed 
Contro 1 
8-16-66 

100 
100 

100 
100 

95 
100 

0 

100 

100 

0 

. 3 
Barnyard 

Grass 
Control 

0 
0 

10 
40 

0 
10 

0 

0 

50 

0 

% 
Sorghum 
Blasting 
10-21-66 

50 
36 

54 
62 

50 
60 

40 

40 

40 



INTRODUCTION 

Weed Control Studies in Sugar Beets 

Effect of Date of Application and Incorporation 
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There has been little success in developing a satisfactory herbicide for 

controlling pigweed (Amaranthus spp . ) in sugar beets (~ vulgaris) in West 

Texas. Previous observations have indicated that the time and method of in-

corporation may affect the toxicity of various herbicides to pigweed. This 

study was initiated to determine the effects of date of application and depth 

of incorporation on toxicity of five herbicides being screened for weed con-

trol in sugar beets. 

PROCEDURE 

The study was conducted on Pullman silty clay loam soil at the Texas 

Technological College Research Farm, Pantex, Texas. The test area was plow-

ed approximately 6 inches deep with a moldboard plow, tandem disced , and 

listed into 40-inch beds. All plots were rototilled to break clods and shape 

the beds . 

Trifluralin, Pyrazon, Pebulate, N-methoxymethyl-2-chloro-2 1 , 6 1
- diethyl-

acetanilide (CP 50144), and 2-chloro-N-isopropylacetanilide (CP 31393) were 

applied on March 17, April 4, April 27, and May 23. 

The chemicals were applied to the surface of each bed in 20-inch bands. 

A 2-nozzle boom equipped with 730616 tips was used. Spray pressure was 35 

psi and rate of carrier was 50 gpa. The applied chemicals were either not 

incorporated or incorporated with a 11Howard Rotavator" operated at depths of 

3 and 9 inches. Pigweed seed were broadcast over the entire area and the plots 

!I Agronomist, Texas Technological College Research Farm, Pantex, Texas, 
and Professor of Agronomy Texas A & M University, Southwestern Great 
Plains Research Center, Bushland, Texas. 
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were furrow irrigated until moisture had penetrated uniformly .across the beds. 

The plot size was two 40-inch. rows 40 feet long. The tr·eatments were replicat

ed three times for each date of application. 

An experiment to study the effect of thoroughness of incorporation on the 

toxicity of Pyrazon, Pebulate, and CP 50144 was started on April 30, 1966. 

The plot size, preparation, and herbicide application were the same as pre

viously described. After application the plots were rotavated again at a uni

form 3 inch depth . Tractor speeds used were 1, 3, and 5 miles per hour. Rotor 

speed was 154 RPM. All treatments were replicated three times. Pigweed. seed 

were broadcast over the entire area and the plots were furrow irrigated to 

germinate weed seeds. 

Air and soil temperatures were recorded for each ~pplication date 

(Table 3). There was no rainfall during the entire experiment and the beds 

were dry at each date of application. 

RESULTS AND DISCUSSION 

Table 1 shows the average percent weed control for the date of application 

and depth of incorporation study. With the exception of Trifluralin none of 

the herbicides tested gave satisfactory pigweed control. Except for Tri

fluralin there was a marked increase in toxicity at the . later dates of in

corporation. The April 4th .application was approximately twice as effective 

as the March 17th application and the Apri 1 27th and May 23rd applications 

were almost twice as effective as the April 4th application. 

The data show the definite necessity for incorporation of the herbicides. 

Deep incorporation gave somewhat better control than shallow incorporation 

except for the April 4th application when the 3-inch incorporation was equal 

to or slightly more effective than the 9-inch depth. 



Average percent p igweed control with different tractor speeds and a 

constant rotor speed is shown in Table 2. There was a marked decrease of 

herbicide toxicity as tractor speed increased. This indicates that herb i cide 

toxicity depended upon thoroughness of incorporation, which was inverse ly 

related to tractor speed. 

SUMMARY 

Results from tests conducted in the spring of 1966 indicate that date of 

application and depth of incorporationmay affect tox icity of certain herb

icides to pigweed. Early dates of application and shallow Incorporation 

gave less effective pigweed control than later dates and deep incorporation . 

Tests indicated that herbicides gave increasingly effective pigweed control 

as the thoro~ghness of Incorporation increased. 

Tab 1.e 1. ·Percent p igweed cont.rol for five herb icides applied on four 
dates and at thr~e incorporation depths. 

Depth of Rate Date of Application 
Rotavator Herbicide Lb/A 3-17-66 4-4-66 4-27-66 5-23--66 

Pyrazon 5 0 12 35 20 
Pebulate 4 7 7 20 20 

0" CP 31393 4 3 0 53 18 
CP 50144 1 10 15 37 48 
Tr iflural in 3/4 13 10 25 35 
- - - - - - - - -
Pyrazon 5 7 36 30 37 
Pebulate 4 10 50 33 57 

311 CP 31393 4 13 13 13 40 
CP 50144 1 10 23 35 83 
Triflural in 3/4 90 97 90 96 

- - - - - - - - - - - -
Pyrazon 5 37 47 80 67 
Pebulate 4 10 23 68 82 

911 CP 31393 4 7 13 45 30 
CP 50144 1 10 7 68 85 
Triflural in 3/4 96 96 95 96 

- - - - ------ - - - -
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Table 2. Percent pigweed control of three herbicides incorporated at three 
tractor speeds at a constant rotavator depth of 3 inches. 

Rate Tractor Speed - Miles per Hour 
Herbic!ide Lb/A 1 

Pyrazon 5 32 17 2 
Pebulate 4 60 42 25 
CP 50144 1 63 53 18 
Average 52 37 15 

- - - - - - - - - - - - ------- - - - - -· -

Table 3. Maximum and minimum air and soil temperature at 1 inch and 6 inches 
for the four dates of herbicide application. 

Date of Application Air Temperature F 
High .bQlt 

Soil Temperature F 
1 Inch 6 Inch 

3-17-66 79 39 46 50 
4-4-66 47 23 45 50 
4-27-66 81 42 52 57 
5-23-66 - 78 54 66 69 



Nitrogen and Mineral Content of Five Forage Sorghum 
Varieties and the Effect of Sulfur and Minor 

Elements on Yield and Nutritive Value 

D.F. Owen and R. D. Furr JI 

INTRODUCTION 
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There is very little information about the mineral content of forage 

sorghums grown on the Texas high plains. 

This experiment was initiated to (1) determine the minor element con-

tent of forage sorghum, (2) to compare this content with the known minimum 

requirements for beef cattle nutrition, and (3) to study the effects of 

added trace minerals on forage yield and composition. 

PROCEDURE 

The exp~rimental design was a spl_it plot with varieties as the main 

plots and treatments as sub-plots. There were five varieties, four treat-

ments, and five replications. Varieties were (1) Beefbuilder, (2) Tracy, 

(3)° L 11 ·5 F, (4) Milkmaker, and (5) NK 320. Seeding rate was 9 pounds per 

acre. Treatments were (1) sulfur at 40 lbs ./acre, (2) sulfur at 40 lbs./acre 

+ trace minerals, (3) trace minerals only, and (4) control having no added 

minerals. 

Trace minerals were zinc chelate (14.2% as Me.tallic}, iron chelate 

(6.0% as Metallic), manganese chelate (12% as Metallic), copper chelate 

(13% as Metallic), and magnesium chelate (5.53 as Metallic). 

The minerals were mixed together with ammonium nitrate (50 lbs. N/acre) 

as carrier. Application rate of each mineral was 2 pounds of chelated · 

material per acre. The minerals and carrier were applied in bands approxi-

mately 4 inches to the side and 2 inches below the seed. All plots received 

ll Agronomist and Superintendent at Texas Technological College Research 
Farm, respectively. 



a preplant application of anhydrous ammonia (160 lbs. N/acre). Main 

plots were two 40-inch rows 200 feet long. Sub-plots were 50 feet long. 

Thirteen feet of one row of each plot were hand harvested for yield. 

Bundles were weighed green and ground by a field ensilage cutter. Represent-

ative samples were taken and dried in a forced air drying oven to obtain 

moisture content. After drying, the samples were ground in a Wiley Mill 

having a 2 mm screen and composite samples were made by combining the in-

dividual variety-treatment samples from each replication. These composite 

samples were thoroughly mixed and 10 gram sub-samples were sent to Ohio 

State University laboratories for chemical analysis. 

RESULTS AND DISCUSSION 

There w~re no significant differences in yield among varieties 

(Table 1) or treatments (Table 2). 

Table 1. Average yields of five forage sorghum varieties 

Dry Weight Green Weight 
~r i ..... e'""'t .... y __________ T.._o._n .... s ..... / .... A_.c ..... r ..... e ___________ T_onsil'·S: re ~~ 

Beef builder 
L 115 F 
Tracy 
Mi 1 kmaker 
NK 320 

*Adjusted to 70% moisture. 

5.49 
5. 14 
4.99 
4.98 
4.90 

17.68 
17 . 11 
17. 22 
16 .0 l 
16. 13 

Table 2. Average yield · of five varieties according to treatment 

Treatment 

Su 1 fur 
Sulfur + Trace Minerals 
Trace Minerals 
Control 

Dry Weight 
Tons/Acre 

4.78 
5.21 
5.31 
5.08 

Green Weight 
Tons/Acre 

15 .81 
16.77 
17.28 
16.89 
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The standard Fisher's F test indicated no significant differences a-

mong any of the varieties or treatments for any of the five trace minerals 

included in the experiment. But there were significant differences between 

varieties for nitrogen, phosphorus, potassium, and sulfur. Duncan's New 

Multiple Range test gave significant differences among varieties for cal-

c i um, zinc, and manganese in addition to n i troge_n, phosphorus, potassium, 

and sulfur (Table 3). 

Table 3. Average mineral content for five forage sorghum varieties 

Mineral Vari et:t 

Required * Beefbui lder Tracy L 115 F Mi lkmaker NK 320 

N i t rogen {%) 1 .23bc ** 1.19c 1. 29a 1.30a 1 .28ab 
Phosphorus (%r .40 . 13b .16ab • 16a .17a .1 Sab 
Potassium (%) .70 2.22a 1.65b 2.24a 2.29a 2.42a 
Ca lei um (%) .4o • 19ab .18b .19ab .23a .21ab 
Magnes ium (%) .20 .20a .20a .20a .21a .22a 
Sulfur (%) • 15 . 11 a . lOb . 11 a .1 2a • 11 a 
Zinc (ppm) 80.00 22.25b 25.75ab 26.25ab 30.75a 24.75ab 
Copper (ppm) 10.00 10.75a 11 .ooa 12.soa 12 . 75a 12. 75a 
Iron (ppm) 100.00 135.75a 178.25a 137.soa 155.ooa 161 .OOa 
Manganese (ppm) 30 .00 34.75a 34.75a 39.25ab 42.75b 39.soab 

* Estimated optimum requirements for beef cattle. 
,rk Any two means in the same 1 ine having the same letter in common are not 

significantly different at the .. 05 level of probability. 

All varieties were defici ent in phosphorus, calcium, sulfur and zinc 

when compared to the postulated optimum requirements for beef cattle 

(Table 3). These minerals probably should be added to the ration when 

feeding forage sorghum ensilage unless the mineral content of the protein 

or other supplementary feed is high enough to overcome this deficiency. 
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SUMMARY 

Preliminary studies indicate that forage sorghums vary in nitrogen and 

mineral content. Among the five varieties tested there were significant 

differences in nitrogen, phosphorus, potassium, sulfur, calcium, zinc· and 

manganese . All of the varieties tested were below the estimated beef cattle 

requirements for phosphorus, calcium, sulfur, and zinc. Addition of chelat

ed minerals and sulfur to the soil prior to planting was not effective in 

changing the mineral composition or yield of the forage sorghums tested. 
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An Economic Analysis of Various Farm Plans for the 
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Tim Placke and James E. Osborn JI 
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The Research Farm is in a unique position with respec.t to finances 

and research. The facilities were acquired for research purposes. How-

ever, no state funds are provided for the farm. Climatic conditions have 

contributed to the problem of financing due to the uncertainty of rain

fal 1. The area receives 20 inches of rainfall on the average. Of the 

20 inches, 65 percent, or 13 inches, is received between May and October, 

the growing season for grain sorghum, and only seven inches for wheat. 

Irrigation water is provided from the AEC for 50 acres of forage for emer-

gency cattle feed and agronomic research plots. Sources of water ·for 

revenue-producing enterprises is extremely uncertain. Government programs 

have augmented the problem with respect to cropping practices . Strategies 

against weather have been difficult to develop when government program 

policies are uncertain . 

The current project was initiated to provide guidelines for manage- . 

ment of the Research Farm. The aims of the current proje.ct are: (1) deter-

mine the costs and returns for existing and selected potential enterprises, 

(2) determine the type and quantity of resources availaqle for producing 

farm products, (3) determine the farm organization that returns the highest 

net income for the resources evailable and government programs, and (4) 

determine the effects of various government programs and selected price 

changes on the organization of the Research Farm. 

l/ Graduate Student and Assistant Professor, Department of Agricultural 
Economics, Texas Technological College, Lubbock, Texas, re~pectively. 
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PROCEDURE 

Cost and returns were determined for continuous wheat, wheat-fallow

grain sorghum-fallow, grain sorghum-fallow, wheat-grain sorghum rotat ion, 

sorghum silage, and feeding programs for a growing , fattening and a combi

nation of the growing and fattening rations . Yields and costs for the 

enterprises were determined from the Research Fann records, Southwestern 

Great Plains Research Center, farm leaders, and published sources. The 

resources for the Research Farm were determined from maps and records 

available at the Research Farm (See Table 1). 

For the maximum returns from the possible enterprises, lrnear pro

gramming was used to select the enterprises to give the highest return to 

the most restri~ting resources . To evaluate the stability of the farm 

program, numerous wheat , grain sorghum and cattle prices were used to 

determine the changes in price required to change the farm plan. 

RESULTS 

Continuous wheat remained in the farm plan for all wheat prices at 

the same number of acres (Table 2) . For grain sorghum , a fallow program 

was most profitable (see Table 2) . Since the modifications in the current 

farm programs, most rotation and fallow systems are not feasible; i.e., 

no payment for diverted acres . 

Feeding operations were not as stable as the crop enterpr i ses in the 

optimum. farm plan when various cattle prices are considered {see Table 3) . 

When calf prices were between $24.60 and $28.60 per hundredweight, yearling 

prices and slaughter prices must not differ by more than $0 . 10 per weight 

for the all-concentrate feeding program to be most profitable . Growing 
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programs are most profitable when calf and yearling pdces do not differ 

by more than $1.34 per hundredweight and yearling and slaughter prices 

differ by more than $2.36 per hundredweight. If the difference between 

yearling and slaughter prices is between $0.10 and $2.36 per hundredweight 

and calf and s-laughter prices differ by less than $3.97 per hundredweight, 

'then the combination fattening and growing program Is most profitable. 

Table 1. 
Resources Available to the Research Farm 

Resource Unit 

Cropland Acres 
Wheat Allotment Acres 
Feed Grain Base Acres 
Labor: 

January - March Hours 
April - June Hours 
July - September Hours 
October - December Hours 

Pature: 
Range Acres 
Playa Lakes Acres 

Quantity 

3144 .83 
1559 ,33 
1585 .50 

2140 
3176 
3872 
2164 

1765.8 
708.0 
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Table 2. 
Optimum Farm Organization for the Feeding Programs and a 
Non-Feeding Program 

Enterprise 

A 11 Concentrate 

Continuous Wheat 
Grain Sorghum-Fallow Transfer 
Grain Sorghum Buy 
Feed-All Concentrate 

Feeder Cattle Growing 

Continuous \.lheat 
Grain Sorghum-Fallow Transfer 
Sorghum Silage 
Grain Sorghum-Fallow 
Feed-Growing Ration 

Combination Program 

Continuous Wheat 
Grain Sorghum-Fallow Transfer 
Sorghum Si 1 age 
Grain Sorghum Buy 
Feed-Combination 

Non-Feed 
1
Program 

Continuous Wheat 
Grain Sorghum-Fallow 

Units 

Acres 
Acres 
Cwt. 
Head 

Acres 
Acres 
Acres 
Acres 
Head 

Acres 
Acres 
Acres 
Cwt. 
Head 

Acres 
Acres 

Number 

1559.3 
1585.5 

39879,5 
2400 

1539.3 
681.8 
889.0 

14.8 
1800 

1559. 3 
1038.5 
547 .0 

15258.2 
923 

1559.3 
1585.5 
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Table 3 

Feed 

Optimum Farm Organization for Selected Calf, Yearling and 
Slaughter Prices per Hundredweight 

1 Slaughter 
Program Calf Yearlings Animals 

All-concentrate $24.60 - $28.60 $22. 18 $22.63 
24.60 - 28.60 23.45 23 .63 
24.60 .. 28.60 24.72 24 .63 

Growing Rat ion 24.60 24.72 21.63 
26.60 25.99 21 .63 
28.60 27.26 21 ;63 

Combination 24.60 .. 28 .60 23.45 22.63 

The price for calves, yearlings, and fat steers indicate when the 
particular feeding program would be most profitable. For example, 
when calf prices are $26.60, yearling prices $25.99, and slaughter 
prices $21.64, the feed program involving the growing ration would 
be most profitable. 



57 

Combining Fertilizer .and Herbicides for . 
Range Improvement 

J. L. Schuster, M.J. Trlica, David Bryant and Earl Chamberlain Jj 

INTRODUCTION 

Range fertilization can be an effective way of increasing forage 

production and nutrient content of native range plants. Reports of the 

value of fertilization in arid and semi-arid regions such as the High 

Plains of Texas have been mixed, however. 

Most studies report increases in the amount of forage produced. 

Some, however, indicate that forage increases are due primarily to weed 

production increases. The result is. mixed emotions about the value of 

range fertillzation in the southern High Plains regions. 

One such study is the study of high rates of fertilization on 

the Texas Technolog·ical College Research Farm initiated by T.W . Box 

(TTA-8031A) . Box and co-workers found that high rates of nitrogen 

(300 and 900 lbs per acre) and nitrogen plus superphosphate ( 300 N 

+ 900 P and 900 N + 300 P lbs per acre) caused a significant increase 

of annual weeds and a decrease in grasses in early-weed communities 

and in deteriorated blue grama-buffalograss communities . In that study 

kochia (Kochia spp.) grew to a height of four feet and made up a major 

portion of the herbage produced during the first three years after 

fertilization. Although kochia is highly palatable and nutritious in 

its early stages of growth, it is an annual and competes heavily for 

moisture and nutrients with the more stable perennial grasses. 

Jj Assistant Professor of Range Management; Research Assistant; 
Research Assistant, Texas Technological College; and Research 
Representative, Geigy Chemical Corporation, respectively . 
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The study reported here was initiated to determine the results 

of range fertilization when annual weed growth is _controlled. Secondary 

objectives were to test herbicidal effects of two herbicides, Atrazine 

and Simazine , on range forbs and grasses. 

PROCEDURE 

Two locations were established. One, an abandoned field which had 

been reseeded to blue grama; the other, a deteriorated blue grama-buffalo-

grass community. Both are on Pullman silty clay soil on the Texas Tech-

nological College Research Farm . 

At each location replicated 18 x 30 foot plots received the follow-
I 

ing treatments: two chemicals (Atrazine and Simazine) were applied at 

four rates consisting of 0, 1/2, 1, and 2 pounds per acre. These were 

applied in a. split plot de~ign in all possible combinations with four 

rates of nitrogen (N) fertilizer (33,53 Ammonium Nitrate) . The rates 

of fertilizer were 0, 33, 100, 300 pounds of N per acre. 

The chemicals were applied March 30 and 31 and the fertilizer on 

the 6th of April, 1966 . Periodic observations of toxicity of the 

herbicides to weeds and grasses were made during the grow ing season. 

Composition and herbage yields were determined for each plot during 

October 1966 . 

RESULTS ANO DISCUSSION 

Severe drought conditions before and during the growing season 

undoubtedly confounded the response of the range vegetat ion to both 

fertilizer and herbicides. Statistical analysis of this year's data 

indicates no significant effects of either fertilizer or herbicides. 
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Con~equently, no defin ite conclusions can be made from this year's data . 

Some trends in response to treatments are apparent. Both Atrazine 

and Simazine appear to suppress forb growth in direct proportion to the 

amount applied at both locations. Observations indicated that both 

chemicals were still act ive in suppressing forb growth after late summer 

rains . No tox ic effects were observed on grasses (Table 1). 

Forage production data indicates that nitrogen fert i lization may 

effect herbage production differently depending on the s~ccessional 

stage of the plant community. The reseeded area (Location A) was con

sidered to be in high fair condition with blue grama (Bouteloua gracilis 

HBK) and sand dropseed (Sporobolus crvptandrus Torr.) the predominant 

species. Fo.rbs made up on 1 y a sma 11 percentage of the herbage with 

kochia the most prevalent species . Both grass and forb production in

creased slightly wi th additions of 33 and 100 pounds of N, but at the 

same time there is an indication of a drop in production at the high 

rate of 300 pounds N per acre (Table 2). 

On the other hand, total herbage p.roduction in the deterioration 

of the blue grama-buffalograss commun ity appears to be highest in plots 

receiving 300 lbs N per acre and second highest in the unferti l ized 

plots. The apparent depression of forb production in plots receiving 

33 and 100 pounds N per acre is unexplainable with the data available . 

Annual forbs, especially kochia, were the predominant species in th is 

community, and their rapid response to environmental condit ions may 

be a factor in the varied response to fertilization in this community. 

Again, none of these changes proved significant statistically and 
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should be viewed only as indications of the effects of treatments. 

Plans are to repeat the study in 1967 and follow up on the residual 

effects of both N fertilizer and the herbictdes. 

SUMMARY 

Changes brought about by nitrogen fertilization and the application 

of herbicides to range vegetat ion were not statistically significant. 

Indications are that both Atrazine and Simazine had a depressing effect 

on forb production. Grass production increased slightly on the range 

area in fair condition with addition of N up to 100 pounds per acre, 

but dropped off slightly at the 300 pound rate. In the deteriorated 

blue grama, range grass production was about the same under all fertilizer 

levels, but forbs were highest in plots with the 300 pound rate and con

tra 1 plots. 



Table 1. 

Chemi ca 1 

Grasses 
Forbs 

Total 

Grasses 
Forbs 

Total 

Grasses 
Forbs 

Total 

Grasses 
Forbs 

Total 
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Average oven-dry herbage production per acre from plots 
receiving various rates of herbicidal applications, 1966 ll 

Reseeded .cropland range in fair condition 

rates None 1/2 lb/ac 1 lb/ac 2 lb/ac 

Atrazine 

1356 .3 1229 .9 1396.0 1373.2 
109.6 105.5 26.9 18.6 

1465.9 1335.4 1422.9 1391 .8 

Simazine 

1344.7 1234.95 1392.2 1297.7 
77 .2 41 .05 56.4 22 .0 

1.421 .9 1282.0 1448.6 1319 .6 

Deteriorated blue grci.m~-buffalograss community 

fil.@~.i ne 

205.8 264. 1 227 .3 359 .8 
513 .8 4,6.3 274 .4 220.9 
721 .6 680.4 501. 7 580.7 

Simaz ine 

226 .6 246.4 263.4 248 .4 
543.8 524.3 521 .3 423 .8 
770.4 770.7 784.7 672 .2 

Jj Each entry represents the average of eight plots; two replications 
of each of four fertilizer treatments . · 
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Table 2. 
Average oven-dry herbage production per acre from plots 
receiving various rates of nitrogen fertilizer per acre, 1966 . l/ 

Reseeded cropland range in fair condition 

Ferti 1 izer rates ~ 33 lb/ac 100 lb/ac 300 lb/ac 

Atrazine 

Grasses 1302.5 1318 .4 1386.7 1348.5 
Forbs 11.4 54.0 155.8 39.4 

Total 1313 .9 1371 . 8 1542.5 1387 .9 

Simazine 

Grasses 1108 .o 1311.3 1459.3 1391 .9 
Forbs 1. 1 14. 1 99.9 87 .7 

Total 1.106 .9 1325.4 1559.2 1479 .6 

Deteriorated blue qrama-buffalograss community 

Atrazine . 

Grasses 385.6 228.4 217.~ 227.4 
Forbs 384.7 248 . 5 164.2 628.0 

Total 770.3 476.9 381.8 855.4 

Simazine 

Grasses 328 .0 187 .4 178.0 291 .4 
Forbs 571 .o 484.4 269 .7 688.1 

Total 899 .0 671.8 447 .7 979.5 

l/ Each entry represents the .average of eight plots; two replications 
of ·each of the four herbicide treatments. 



I NTRODUCT I ON :_ 

Influence of Range Fertilization on Forage 
Production and Species Composftion 

M • .J : '.frlica, David A. Bryant, and J. L. Schuster l/ 
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Range fertilization can be an effective way to increase forage 

production and nutrient content of native range plants. Fertilization 

may also alter the species composition of the plant community . This 

study was initiated to determ ine the effects of fertilization on the 

rate and direction of vegetational change . 

,PROCEDURE 

During June, 1963, nitrogen and superphosphate fertilizers were 

applied to 3 native plant communities located on the Texas Technological 

College Research Farm. Four rates of nitrogen (33 , 100, 300, and 900 

lbs/ac), 4 rates of P2o5 (33, lOO, 300, and 900 lbs/ac), and 4 rates 

of a combination of nitrogen and superphosphate (33N + 33 P2o5, lOON + 

100 P2o5, 300N + 300 P2o5, and 900N + 900 P205 lbs/ac} were the treat

ments applied to 3 communities . The 3 plant communities selected for study 

were (1) a "successiona1 11 community dominated .!2Y windmillgrass (Chloris 

verticillata Nutt~), tumble grass (Schedonnardus paniculatus Nutt.), 

and a variet~ ·pf annual weeds , (2) a deteriorated blue grama (Bouteloua 

gracillis HBK) -- buffalograss (Buchloe dactyloides Nutt.) community 

dominated .by annual weeds (Kochia sp. and Oyssodia sp.), and (3) a blue 

grama-buffalograss community which had been ~peatedly burned during the 

years prior to treatment . All of these communities were located on a 

Pullman silty clay loam soil. 

l/ Res~arch Assistants and Assistant Professor of Range Management, Texas 
Technological College. 
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RESULTS ANO DISCUSSION 

It appeared that nitrogen and nitrogen and superphosphate fertiliz~tion 

at the lower rates (33 and 100 lbs/~cre) had little influence on percentage 

composition of the more desirable climax grasses in the early successional 

and deteriorate blue grama community. However, the two higher rates of 

these fertilizers (300 and 900 lbs/acre) were detrimental to the climax 

grasses as well as successional grasses . Superphosphate alone had little 

influence on species compos·ition. The two higher rates of n i trogen and 

nitrogen plus superphosphate stimulated the increase of Kochia sp . at the 

expense of the grasses in these two commun i ties. The production of Kochia 

and other annual forbs greatly increased in plots which had been fertilized 

with high rates of nitrogen and nitrogen plus superphosphate. Kochia yields 

in 1965 were as high as 9732 lbs/acre in plots receiving 900 lbs . N + 900 

lbs. P/acre. 

No fertilization treatment caused any significant change in the 

species composition o.f the blue grama-buffalograss commun i ty. However, the 

increase in total forage production with increases in nitrogen and nitrogen 

plus superphosphate fertilization was still evident the fourth growing 

season following application. In 1966, plots which had received high nitro

gen rates were still producing 200 lbs/acre more forage than plots receiv

ing no nitrogen. Superphosphate alone had little influence on species 

composition or forage production in this community. 

SUMMARY AND CONCLUSIONS 

Superphosphate alone had little influence on species compositional 

changes or forage production of 3 plant communities . The effects of high 
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rates of nitrogen and nitrogen plus superphosphate were still evident 

after 4 growing seasons following application. These high rates were 

detrimental to grasses and stimulated forb production in the early 

successional community and the deteriorated blue grama community. These 

high rates were not detrimental to a good condition blue grama-buffalograss 

community. 

The study shows - that high rates of nitrogen fertilization will have 

residual effects for several years. Thus, high rates of nitrogen fertili

zation may be applied to good or excellent blue grama-buffalograss ranges 

at one time to minimize fertilization and labor expenses. The detrimental 

effect on species composition at high rates of fertilization on poor or 

fair condition ranges is attributable to the vigorous growth of annual 

weeds. 

Further study and observation is needed to determine the total 

effect of high rates of fertilization. This study will be continued 

for at least another year. 



The Effects of Burning on the Native Vegetation of the 
Texas High Plains 

M. J. Trlica and J . L. Schuster 1J 

INTRODUCTION AND PROCEDURE 
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Range fires have been a natural factor of the High Plains for thou-· 

S!cmds of years. However, within the past 50 years man has suppressed or 

eliminated this factor. We are now confronted with a more serious problem--

brush encroachment. Range fir.es in combination with other environmental 

factors were probably effective in maintaining .climax ranges with little 

brush infestation. Actually, there is very little known as to the effects 

of fire on the native vegetation of the Texas High Plains . 

This study was initiated to determine the effects of seasons and 

directions of burning on the vegetation of a fair quality range on the 

Texas Technological College Research Farm. 

The study area had a good cover of perennial grasses, primarily 

blue grama (Bouteloua gracilis HBK), sand dropseed (Sporobolus cryptandrus 

Torr.), tumble windmillgrass {Chloris verticillata Nutt.), red three-awn 

(Arlstida longiseta Steud.), and tumble grass (Schedonnardus paniculatus 

(Nutt.) Trel.). The important annual forbs were kochia {Kochia scoparia (L.) 

Schrad . ) and dyssodia (Oyssodia papposa (Vent.) Hitchc.). The soil is a 

Pullman silty clay loam of 1-3% relief. 

During the summer of 1965, six 100 x 50 ft. plots were established 

in the area. Vigor measurements of · 25 individual plants of blue grama, 

sand dropseed, tumble windmillgrass, and red three-awn in each plot were 

1J Research Assistant and Assistant Professor of Range Management, 
Texas Technological College. 
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taken. Each plot constituted a burning treatment. Two plots were burned 

in the fall of 1965; one with and the other against the prevailing wind. 

Two plots were burned during the spring of 1966; one with and the other 

against the prevailing wind. One plot was burned with the wind in the 

summer of 1966 . The remaining plot was not burned and served as the 

contro 1. 

Soil moisture conditions at the time of the fall and spring burns 

were sampled to determine if soil moisture at the time of burning had any 

affect on plant responses . Soil moisture percentages were also measured 

in adjacent fall burned and unbJrned . plots to determine if burning affected 

moisture accumulation and utilization. 

Fire maximum temperatures during each burn were measured within 

clumps of blue grama to determine if fire temperatures influenced plant 

responses to seasons or directions of burning. Pyrometric crayon marks 

ranging from 125 to 1800 F were placed on pieces of asbestos housing 

shingles to measure fire temperatures. Maximum temperature attained within 

each clump was determined by visually selecting the highest temperature 

mark which fused and changed color . 

· Total forage ylelds for each of the burning treatments were sampled 

at the end of the 1966 growing season to determine burning effects on 

forage production. 

RESULTS AND DISCUSSION 

There were no significant differences (P = 0.05) in soil moisture 

percentages at the time of the fall and spring burns. Therefore, the 

varied responses of the vegetation to the seasons and directions of burn

ing must be attributed to other factors. 
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There was a h ighly s ignifican .. t difference (P :.: 0 .01) in the moisture 

percentages of a fall burned ~lot and an adjacent unburned plot at the 

beg inning of t.he 1966 growing season. This was attributed to winter snow 

being blown free of the fall burned plots, but rem~ining on the unburned 

plots . As the growing season progressed, moisture percentages in both plots 

became s i m i 1 a r . 

Spring growth of all plants began earl ier on unburned plots than on 

fall burned p.lots. More favorable moisture conditions found in the un-

burned plots may have been responsible for the earl ier plant growth within 

these plots. 

There was a highly significant difference (P , 0.01) between the 6 

treatments in the amount of total forage produced. The unburned control 

plot produced signif icantly (P c 0 .05) more forage than any of the burned 

plots (Table 1) . Sur!lller burning affected total forage production more 

than did fall or spring burning . 

· Tab le 1 • 
. Total 1966 forage yields (lbs/acre dry weight) by burning 
treatments . 

Unburned Spring Fat 1 Sp r ing Fall Summer 
Control Burn Burn Burn Burn 

1384 

Against With With Against 
Wind Wind Wind Wind 

1078 a 
1 

1026 ab 946 be 938 c 

Means which have the same 1.etter are not significantly d ifferent 
(P = 0 .05). 

Burn 
With 
Wind 

916 c 
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The vigor measurements of individual plants of blue grama, sand drop

seed, red three-awn and tumble windmillgrass indicated that blue grama 

was less affected by burning than were the other 3 species. The differ

ences were most evident in the spring and summer burns with the wind. 

Evidently blue grama was more tolerant of higher fire temperatures, since 

plots burned with the wind had higher temperatures than plots burned against 

the wind . lhere was a 24°k increase in the 1966 seedstalk numbers of blue 

grama on the burned plots as compared to a 2°k increase in the unburned con

trol plot . 

lhe unburned contro 1, as we 11 as the surrmer burned plot, favored the 

overall vigor of the 3 less desirable species at the expense of the more 

desirable blue grama. 

SUMMARY 

It appears that fire may have a definite position in the management 

of Texas High Plains ranges similar to the range in this study . If con

trolled burning can be employed to injure less desireable species while 

maintaining or improving the vigor of the desirable blue grama, then the 

loss of some available forage would be compensated for by decreasing the time 

required for the range to reach a c 1 i max cond it i.on. 

Although several more years of experimentation are needed, it now 

appears that spring burning with the wind would give the most desirable 

results. 
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Cattle Forage Preferences and Utilization of a Sideoats Grama 
lnterseeded Area 

H.J. Trlica, David Bryant, J. L. Schuster, 
and James A. Carpenter, Jr. l/ 

INTRODUCTION ANO PROCEDURE 

During the summer of 1966 a herd of 19 cows, 13 calves, and one bull 

was allowed to graze approximately 40 acres of pasture which had been 

interaeeded with sideoats grama (Bouteloua curtlpedula (Michx.) Torr .). 

Sideoats grama had been interseeded into the abandoned cropland in the 

bunker area of the research farm which was dominated by sand dropseed 

(Sporobolus cryptandrus Torr.), tumble windmillgrass (Chloris verticillata 

Nutt.) . threeawn (Aristida sp .), and silver bluestem (Andropoqon saccharoides 

Swartz.). Aprroximately 3/4 of the pasture contained interseeded land, the 

portions between bunkers being unplanted. The area had not been grazed by 

livestock since 1963. 

The herd grazed 1/2 of the interseeded pasture for approximately three 

weeks. They were then moved onto the ungrazed 1/2 for an additional three 

weeks of grazing. 

Sampling of the amount of available forage of sideoats grama and 

native species was done in mid June and mid July in both the grazed and 

rested portion of the pasture to determine the herd's utilization of both 

the sideoats grama and the native grasses. Sampling was done just prior 

to moving the cattle from the grazed portion onto the rested portion. Also, 

individual cows were observed while grazing . The length of time spent 

grazing sideoats grama and native species were recorded ·during 5-6 minute 

grazing intervals . 

ll Research Assistants in Range Management, Texas Technological College 
Research Farm; Assistant Professor of Range Management, Texas Tech
nological College; and Assistant Animal Husbandman, Texas Tech College 
Research Farm, Pantex, Texas, respectively. 
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RESULTS ANO DISCUSSION 

Clippings of forage before and after grazing indicated that sideoats 

grama, although only in single rows 40 inches apart provided 37.4% of the 

available herbage. Observation of individual cows showed that the cows 

spent significantly more time (about three minutes) grazing the inter-· 
( 

se~ded sideoats grama than all other species combined (about 2 minutes) 

during 5-6 minute grazing intervals. 

Results of utilization studies corroborated the indication that the 

cattle preferred the sideoats. Sideoats grama received nearly ten-fold 

more utilization percentage-wise than any other species. Estimates of use 

made by cattle of the most prevalent species showed the following utilization: 

Sideoats grams 

Tumble windmillgrass 

Sand dropseed 

S i 1 ve r b 1 ues tern 

Three-awn 

% Forage Removed 

56.2 

4.3 

s·.6 
1.4 

.4 

These figures represent the relative preference of the cattle for 

these species during the summer season. Furthermore, they show the value 

of interseeding a palatable forage species such as sideoats grama into 

abandoned croplands on the Texas High Plains . 

. The 40 acre pasture furnished 965 cow days of grazing during a 38 

day grazing period. There was no evidence of detrimental effects of 
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grazing on any species, but the high percentage utilization of sideoats in 

relation to the other species indicates that overstocking for an extended 

period would result in overuse of sideoats and favor the less palatable 

indigenous species . 
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Day Versus Night Spraying of Plains Pricklypear 

David A. Bryant . and J. L. Schuster lf 

INTRODUCTION 

Plains pricklypear (Opuntia polyacantha) has long been a serious 

problem on rangeland in the High Plains region. The spread of this 

·plant · presents a problem in the utilization of native forage by live-

stock since the area occupied by pricklypear clumps .produces little or 

no available forage . 

Mechanical and/or chemical injury to pricklypear is the conventional 

control method for this undesirable species. Preliminary mechanical injury 

is usually necessary before herbicide application since most herbicides 

are not readily absorbed through the thick cut in layer on the joints of the 

plant . Since the stomata of the pricklypear are open only at night, spray-

ing the plant at this time theoretically should be as effective as 

mechanically injuring the joints~·pr ior to chemical application. To test 

this theory, a study was initiated at the Texas Tech Research Farm during 

the sunmer of 1966 to compare the effectiveness of day versus night 

spraying. 

PROCEDURE 

Two different locations, a poor condition range site and a good 

condition site, were chosen for the spraying operation . Five replications 

of 25 plants each were staked out on both range sites for each of three 

spraying dates (the latter part of June, July, and August). Each 

lf Research Assistant in Range Management, Texas Technological College 
Research Farm and Assistant Professor of Range Management, Texas 
Technological College, respectively. 
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replication contained five treatments with each treatment applied to five 

p·lants . . The five ·treatments were: Trinoxol sprayed ·during the night, 

Trinoxol sprayed during the day, Weedone sprayed during the night, 

Weedone sprayed during the day, and a control. 

The herbicides used, Weedone and Trinoxol, are Phenoxy-type growth 

regulating chemicals supplied for the test by the American Chemical 

Company. Both Weedone and Trinoxol were applied in a diesel oil spray 

mixture at the rate of 13.5 gallons per 100 plants. 

RESULTS AND DISCUSSION 

The data have not been completely analyzed but it is apparent from 

observations of the sprayed plants and from a cursory study of the data 

that night spraying is more effect·ive than day spraying during periods 

when severe droughty conditions do not prevail. 

The June an~ August spraying were similar in that there was a 

definite difference between the killing or injury power of the two chemicals 

and a definite difference between day and nlgh_t injury for both chemicals 

(night injury being the greatest}. 

Injury or kill from the July spraying was less than either the 

June or August spraying. There was little difference between day and 

night spraying for both chemicals although Trinoxol persisted as the more 

effective of the two chemicals. 

The fact that both herbicides were more effective in the months of 

June and August rather than July, and the fact that day and night differ

ences were most striking during June and August can be related to the 

temperature and moi·sture conditions at the time of spraying for these 
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months. July ~as . the hottest and dryest month of the summer. The plants 

sprayed in July were not as res.ponsive ·. to the chemicals, as . those sprayed 

during June and .August, since their life processes of transpiration, 

respiration, photosynthesis, and growth were at a minimum to enable the 

plants to cope ~ith the droughty conditions. On the o·ther hand, during 
. . 

June and August, conditions were such that the sprayed plants were actively 

growing, the stomata were open at night, and the chemicals sprayed at 

night were able to enter the vas.cular systems of the plants through the 

open stomata . 

In the spring of 1967, a recheck of the sprayed plants will be made 

for signs of continued deterior~tion as a result of the spray treatment 

as we 11 as for signs of re.covery and regrowth. In add i·t ion, a check of 

the forage within the treated areas will be made for signs of injury from 

the spray treatment. 



l·NTRODUCT I-ON 

A Study of the Jack Rabbit Population of the 
Texas Technological College Research Farm 

Pantex, . Texas 

David .A. B~yant and M. J. Trl ica, Jr. lf 
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The. black-tailed jack rabbit (Lepus californicus) inhabits much of 

the western half of the United States and has been variously described. 

as a game animal, a crop predator, and a disease carrier. 

A study of the jack rabbit population on the Texas ·Tech College 

Research Farm was initiated in April, 1966. The objectives of the study 

were to determine population densities, distributions, biotic potentlals, 

sex ratios, age distributions ~ and cond,itions of the animals found on the 

Research Farm. 

PROCEDURE 

A sample of ten jack rabbits was collected throughout the late spring, 

summer, and early fall of 1966 at biweekly to monthly intervals. Jack rabbit 

carcasses were taken to the lab and dissected. Sex organs and/or fetuses, 

stomachs, and one eye ball were removed and stored in .a freezer for later 

examination. Observations as to carcass conditions, age of maturity, and 

ectoparasites were made at the time of dissection. From these observations 

and examinations of collected specimens, biotic potentials, ages and sex 

ratios were calculated for the jack rabbit population on the Research Farm. 

Various ranges and cultivated fields were sampled to determine jack 

rabbit numbers and areas used most frequently by the population. 

lf Research Assistants in Range Management, Texas Technological College 
Research Farm. 
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RESULTS AND DISCUSSION 

A chi-square test performed on the sex ratio data r:evealed a perfect 

1:1 sex ratio : Adult/young ratios by months ranged from 9:1 in April to 

5:5 in October. A ratio -of 10:1 was recorded in May, 9:12 in June , 4:6 

in July, 4:6 in August and 7:3 in September. 

Table 1 shows the sexual conditions of the rabbits collected from 

April to October. The percentage of female rabbits pregnant reached a 

peak . of 88% during May and declined to 0% during the fol lowing five 

months. 

Table 1. 
Sexual condition of rabbits from April to October, 1966. 

Percentage of Percentage of 
Month Testes Extended Pregnancies · 

Apri 1 100 33 

May 100 88 

June 45 10 

July 40 0 

August 33 0 

September 100 0 

October 25 0 

Pellet counts averaged highest on fair and poor condition rangeland 

and lowest near playa lakes and on good condition range. Stomach contents 

were examined to determine the relative amounts of different vegetation 

consumed. However, this proved impractical for the time and equipment 
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involved. Foodstuff was so finely ground that it proved impossible to 

determine the species that had been ingested. 

Additional data will be required to determine the population turnover 

aAd to aid in establishing the biotic potential and feeding habits of the 

Research Farm rabbit population . 
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