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AGRICULTURAL RESEARCH AT TEXAS TECH UNIVERSITY 

Sam E. Curl* 

There can be no doubt that the agricultural industry is of 
greater importance than ever before in history. The world-wide 
population explosion and other economic pressures cont inue to 
place accelerated demands on agriculture for an increased quan
tity of high-quality food and fiber products - produced at a low
er cost per unit. While uti li zing all available know led ge to 
meet these production goals, which we must do, we in the agricul
tural industry must shoulder much respo nsibility for future pro 
tection of the environment. While we know t hat rates of pollution 
are often exaggerated and over-played due to misinformation, it 
has become increasing l y evident that some potentia l ecological 
hazards do exist. Through research, which is vital to the future 
growth of the agricultural industry, the College of Agricultura l 
Sciences at Texas Tech University proposes to play a major ro le 
in determining so lutions to future problems of food and fiber pro
duction and environmental resource management. 

Annua l returns on monetary investment in U.S. agricu l tura l 
research ha ve been well-demonstrated throughout this century. Dur
ing t he past two years, state appropriatio ns for agric ultura l re
search at Texas Tec h University have been marked l y increased . 
Th ese funds have facilitated research investigations which will, 
in turn, enhance the economic growth and development of Texas. 
Agricultural research at Texas Tech has ~particu l arly expanded in 
the areas of brush control; beef cattle and swin e production; wat
er, l and, and recreational resource management; vege table, grain 
sorghum and cotton production, and water use efficiency. The Col
lege of Agricultural Sciences is pleased to be an active partner 
in the total research and edu ca tion services to the peop l e of 
Texas. 

The Texas Tech University Research Center, a non - profit sub
sidiary of the University, is operated in order to conduct agri 
cultural researc h and render public service to individuals, 
governmental agencies, and private i nd ustry. Its staff members 
are dedicated to the future of the agricult ural industry and are 
fully aware that ma ximum progress can be made on l y thro ugh cl ose 
publi c contact and coordination. 

You have demonstrated your concern and interest in s triving 
to meet the comp lex challenges of tomorrow' s agric ulture by being 
p~esent a~ th!s Field pay program today. It is our hope that you 
will profit directl y from the informat i on made available and that 
we may be of continued service to you. 

*Associate Dean of Agricultura l Sciences and Professor of 
Animal Science, Texas Tech Unive rsity. 



BEEF CATTLE IMPROVEMENT IN COMMERCIAL HERDS 

L. S. Pope* 

Nothing approaches the earning power of the beef industry in 
U. S. economy . It is estimated that nearly 23% of total return 
to U. S. agriculture is contributed by the beef industry. In 
Texas, beef cattle return nearly half of the state's total income. 
Hence, improvements made or efficiencies gained in beef production 
have an impact exceeding any other commodity. Conversely, failure 
to move ahead in beef production puts a penalty on all of American 
agriculture. 

One of the real obstacles to improving performance in beef 
cattle, and thereby the earnings from beef herds, is the lack of 
progress that · results from poor genetic potential of many of our 
cattle . All other improvements in management, disease prevention, 
parasite control and marketing - neces sary as they are - cannot 
equal the long-term benefits of greatly improved genetic capacity 
of our breeding stock. The superior "doing ability" of beef cat
tle from reputation herds, therefore, becomes a real item in the 
improvement of income to the state . It is indeed the ~ to ~
~~the 70's. 

To be sure, muc h improvement has been made in the output of 
beef in the last century . Recent USDA figures indicate that we 
are now "harvesting" about six pounds more carcass beef each year 
from every animal slaughtered. Much of this has been the result 
of the marked shift from lightweight slaughter cattle to a greater 
proportion of cattle finished out in feedlots. In fact, it is es
timated that presently about 75% of our calf crop passes through 
a feedlot before slaughter. This has many implications for the 
beef industry since it tends to concentrate tremendous bargaining 
and management power in the hands of a few individuals. It also 
has implications for our systems of bee f production and the type 
of breeding cattle that will best fit our objectives. All these 
must be kept in mind as we advance into the 1970's. 

Despite the emphasi s on beef cattle breeding, there has been 
rather slow progres s in putting re s ults of beef breeding research 
to work (TABLE I). One i s a slow biological turnover inherent in 
the animals we work with . For example, the generation interval i n 
most beef herd s is about five to seven years (TABLES II and III). 
A young rancher, now in his thirties, would have only six oppor
tunities to turn over the genetic material in his herd! Another 
factor is the low-to-moderate heritabi l ities of many of the traits 
which are most important in beef breeding (TABLE IV). There are 
many environmental interactions and influences that affect traits 
suc h as weaning weight, growth rate and reproductive performance 
in beef cattle. Obviously, the se slow down our progress in select· 
ing effectively for the most important trai ts . 

Also, there are many "breeder mistake s " in any improvement 
program. These include, among other things, wrong goals or failure 
to identify "superior" breeding cattle. Many cattlemen find it 
hard to define and clearly identify superior breeding cattle. The 
show ring ha s not been particularl y helpful i n this regard. Only 
recently have shows and expositions begun to combine performance 

*Associate Dean of Agri culture, Texas A&M University 
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traits and data with visual appraisal of the animal. Such moves 
are t o be commended and encouraged. However, the fact remains 
that today the show ring is not be best arena for most e ffective 
se l ecti on. 

TAB LE I. FACTORS LIMITING GENETIC PROGR ESS 

1. Non-genetic Fac tors 
A. Nutritional - deficiency or excess 
B. Disease - l ow r eproductive rate 
C. Poor management 
D. Stress 

2. Genetic Improvement a Slow Process in Beef Ca tt le 
A. Low re produ ctive rate 
B. Long generation interva l 
C. Low to moderate heritabi l ities of many traits 
D. Small breeding herd size 

3. Breeders Errors and Mistakes 
A. Wrong set of goals 
B. Poor judgment i n se l ecting breeding stock 
C. Lack of acc urate information 
D. Failure to us e records properly 
E. Fai l ure to recognize industry trend s - Loss of "Lead Time" 

TABLE II . GENERATION TURNOVER IN BEEF HERDS WITH SIX YEAR INTERVA L 

TABLE I I I. 

GENERATION 
CHANGE 

1/2 

2 

4 

YEA R 
STARTING IN 197 1 

1974 

1977 

1983 

1995 

CHAN GE IN FEMALE GENETIC COMPOSITION AFTER FOUR SUCCES-
SIVE SELECTIONS OF SUPERIOR BULLS 

GENERATION % GENES FROM 
SUPER IO R SIRE 

1st 50 

2nd 75 

3rd 87.5 

4th 94 

Mor eover , there ha s been a rather comp l acent attitude on the 
part of the ind ustry i n accept ing th e res ul ts of breeding research . 
There is no outright clamor for performance data when most cowmen 
select breed ing stock . Much mis understand ing and even di sco urage 
ment has ari s en from fail ure to r P.ceive a proper premium fo r su pe
rio r cattle, the results of an eff ective bree din g program. Many 
pureb red breeders can hardly be cr iti cized fo r lethargy in develop
ing records on their cattle when these are never req uested by t he 
customer. 

Thus, today we f in d ours elves a un iq ue juncture in the beef 
business. Considerable data and informati on are available fr om 
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research and on the surface, we should be able to use this effec
tively. However, we see slow acceptance an~ applicat~on_of this 
information in improving beef herds. And s1nce genet1c lmprove
ment advances at a rate of less than one per cent per year for 
most traits, this is indeed disturbing. 

TABLE IV. GROWTH CURVE OF A BEEF CALF SHOWING VARIABILITY AND HERITABILITY AT 
DIFFERENT POINTS 2f 

HERITABILITY 

WEIGHT 

lDOO 

900 

BOO 

700 

600 

500 

400 

300 

200 

100 

DAYS 

00 ..... 

0 

..... .... 

c: 

"' en 

~ 

"' 0 

"' "' 
,., 
"' ..., 
.... ., 
Q. 

120 

Ycartwright, Texas A&M Uni~ersity 

00 
N 

c: 

"' en 

~ 
·~ 

"' 0 

240 

~ .. . ..., .... 
., 0 
~ .... u 

QI VI 
~ Q. "' ., c: • Q. 
........ >,, u.."' I-

11 
T 

l 
4L PERFORMANCE TEST 

STANDARD DEVIATION 

Se 1 f-nouri shi n9 

360 

Despite the need for continuing research to obtain more accu
rate data on which to build better and effective programs, it seems 
that we have at hand now the tools available to make dramatic pro g
ress in beef improvement. For example, the heritabilities of the 
most important traits we work with in beef breeding have been rath
er cl early defined and certainly can be used as guidelines for 
improved breeding in almost any part of the country (See TABLE IV). 

We can also calcu l ate the probable economic value of genetic 
progress. Shown in TABLE V are the estimated economic returns from 
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TABLE V. ECONOMIC RETURNS FROM GENETIC PROGRESS 

TRAIT 

WEANING WEIGHT 

FEEDLOT GAIN 

YEARLING WEIGHT 

CARCASS LEAN 

SIRE 
SELECTION 
ADVANTAGE 

LB . 
50 

0 . 5/day for 
150 days 

l 00 

60 

HERITABILITY 
OF 

TRAIT 

% 
30 

40 

50 

70 

INCREASE IN 
VALUE 

PER CALFl/ 

$ 
2.63 

4 . 50 

7 . 50 

15 . 75 

l lcal culated on the basis of 35¢/lb. calves, 30¢/lb. yearlings 
and finished cattle, and 75¢/lb . lean. 

genetic improvement , based on the selection differential, the her
itability of each trait, the generation interval i nvolved, and the 
estimated economic value of the progress made. This permits a rea
sonable guess as to the probable economic value to the owner from 
improved beef breeding. Note that many of these advantages are 
additive if the producer owns or controls the animal completely 
through the feedlot period and to the carcass hanging on the rail. 
If ownership is surrendered at weaning , considerable economic gain 
is lost to the producer. 

Nearly every breed association now has an active program 
aimed at beef cattle improvement, or has access to one through a 
national association. Today, virtually every purebred breeder has 
available the tools necessary, many times at very low cost, pro
vided by the breed association s. Unfortunately, progress has been 
slow in getting purebred breeders to accept the opportunities 
available. 

This brings us to a vital que s tion: "What's lacking?" Why 
are we so slow in making beef improvement? That progress is too 
s low is commonly accepted, both in and out of the industry. For 
example, it has been estimated that the number of performance 
tested bulls available throughout the United States would meet 
only about one-third of the needs of Texas herds each year. Many 
producers have been led to believe that crossbreeding is the pan
acea for all the ills affecting the beef industry; that by an ef
fective crossbreeding program, further selection is not important. 
Nothing could be furth er from the truth. 

Then, too, it ha s been difficult to project the advantages of 
performance testing to the producer level . In retrospect, in at
tempting to encourage the us e of records of performance, it may 
have been mo re effective for beef leaders to have worked from the 
commercial level up, than from the purebred level down . Many pro
ducers are still confused with the material at hand and do not 
understand the rudiments of genetics which would allow them to use 
it effectively . Th e computer, in many instances, may have been a 
poor replacement for the man with a good noteboo k on the corral 
fence. While it has added sophistication to record keeping, it 
may not have increased its practical usefulness . 

In order to make rapid breeding progress in a commercial herd , 
"bull power" is perhaps the most important factor. It is estimated 
that over 80% of the genetic progress made in commercial herds 
comes from the impact of a good bul 1. 
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This is because the bull: (l) Supplies half the genetic make. 
up of each offspring and in this respect has a contribution equal 
to every female in the herd. (2) A much greater selection differ
ential is possible with the bull since only one bull is needed for 
25 to 30 females . Thus, the "genetic reach" in selecting an out
standing bull can be greater than with the females to which he is 
mated . (3) The bull exerts his influence over 30 more offspring 
than the average cow each year. (4) The bull's daughters continue 
on in the herd long after he has gone to market, thus genetic im
provement is a long-term gain . (5) Bulls can be turned over more 
rapidly than females in a herd and consequently there is greater 
opportunity for intense selection . The "earning power" of a good 
bull vs. an average one is shown in TABLE VI. 

TABLE VI. EARNING POWER OF A GOOD BULLl/ 

SELECTIVE ADVANTAGE FOR SIRE 

ADDED VALUE OF CLAVES AT 25¢/lb. 

ADDED PRODUCTIVITY OF DAUGHTERS 
1st year 
2nd year 
3rd year 
4th year 
5th year 
6th year 
7th year 

TOTAL EARNING POWER OVER AVERAGE BULL 

100 lb. weaning wt . 

$225.00 

$ 15. 88 
$ 31.75 
$ 47.63 
$ 47.63 
$ 47.63 
$ 31. 75 
$ 1 5. 88 

$238. 15 
$463.15 

l/Estimates by L. A. Maddox, Texas A&M University 

For these reasons, it is important that the work in progress 
at the Pantex Station, and in other testing programs which make 
available the records necessary for accurate bull selection, be 
followed closely. Take a careful look at the focal point of im
provement in the beef industry - the selection of a superior sire. 
Through the purchase of a series of good bulls, the genetic makeup 
of a herd can be altered drastically. In fact, it can change it 
so much that with fou r successive generations of top bulls, over 
90% of the genetic makeup of any age-group of females comes from 
the sires used (TABLE III). 

Hence, we cannot underestimate the importance of the beef bull 
in improving the genetic capability of the beef herd. It is vital 
that purebred and commercial producers alike understand and know 
how to use records of performance and most of all, put them to work 
for herd improvement. 
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INCREASED EFFICIENCY OF FEEDER CALF PRODUCTION 

Sam E. Curl* 

During the past five years, we have witnessed a phenomenal 
growth of the Texas cattle feeding industry, particularly in the 
Panhandle-South Plains area. U.S. per capita consumption of beef 
continues to increase at dramatic rates. As much as 25% greater 
production of beef may be required by 1975 in order to meet con
s umer demands. Perhaps the question most often asked in viewing 
the potential for future development of the dynamic feeding indus 
try is whether ranchers wil l be able to supply adequate numbers of 
feeder calves to sustain its predicted growth. 

Wi th the competitive use of land for the production of other 
agricultural commodities and for industrial purposes, and th e con
s equent increase in land values, cow-calf producers are faced with 
stagger i ng increases in operating costs. Capital outlay require
ments can be expected to be come even greater in the future . New 
ways to increase economic returns without increasing the amount of 
land required must be actively sought. Much interest has developed 
in "vertical integration" . This concept, des ig ned to generate 
greater economic returns per production {i.e., cow) unit, offers a 
logical approach to the problem. 

During the next few years, we can expect to see accelerated 
demands for feeder calves. The competition for the available sup
ply of feeders should provide a highly favorable environment for 
the cow-calf producer who is able to effectively put together all 
of the managerial skills required to increase annual level of calf 
production per cow unit. 

A number of possibilities for increasing future calf profits 
ar e reviewed in this paper . Many of you are already applying some 
of these practices in your operations. All of the points to be 
outlined will not fit into every type of management scheme. Wheth
er you initi a te programs of change must naturally depend on wheth
er they are economically feasible, or practical, for your particular 
operation. 

IMPROVEMENT OF REPRODUCTIVE EFFICIENCY 

The reproductive phase of be ef ca ttle production is fundamental 
to all the others. The term, per cent calf crop weaned, refers to 
the number of calves weaned per 100 cows and heifers i n the breeding 
herd, and is probably the most reliable indicator of the productive 
efficiency of a cow-ca lf operation . 

Economic Importance of Striving for~~ Calf Crop Percentage 

The importance of considering calf crop percentage in conjunc
tion with average weaning we i ghts when e valuating production effi
ciency is illustrated in Table 1. If you were able to increase the 
average wean i ng weight of your .calves by 15 pounds, it would take 
30 calves to make up for one potential 450 pound calf that faile d 
to be born or survive to weaning. If annual cow cost is $60, $80, 

*Associate Dean of the College of Agricultural Sciences and 
Profess or of Animal Science, Te xas Tech University. 
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or $100, cost per calf weaned from an 80% calf crop is $75, $100, 
or $125, respectively. A recent s tudy has indicated that a net 
loss of approximately one dollar res ults for each day a cow is not 
pregnant after 60 days of breeding rest. 

TABLE I. PRODUCTION COST PER POUND OF BEEF ASSUMING A YEARLY 
OPERATING COST OF $95 PER COW 

Average Weaning Weight, Lb . 
% Calf Crop 

Weaned 
550 500 450 425 400 37 5 

95 

90 

80 

70 

60 

523 
18.2 

495 
19. 2 

440 
21. 6 

385 
24.7 

330 
28.8 

475 
20.0 

450 
21. l 

400 
23.8 

350 
27.l 

300 
31. 7 

428 
22.2 

405 
2 3. 5 

360 
26. 4 

315 
30.2 

27D 
35.2 

404 
23.5 

382 
24.9 

340 
27.9 

297 
32.0 

255 
·37. 3 

Top figure - lbs. calf produced/cow. 
Bottom figu re - cost/lb . of calf pr oduced . 

380 
25 . 0 

360 
26.4 

320 
29.7 

280 
33.9 

240 
39.6 

356 
26.7 

337 
28.2 

300 
31. 7 

262 
36.3 

225 
42.2 

350 

333 
28.! 

315 
30.1 

280 
33.t 

245 
38.1 

210 
45.1 

Management Practices for Improvement of Reproductive Efficiency · 

The following management practices, when used in conjunction 
with one another, should serve to substantia lly increase production 
efficiency and net income: (6) 

1. Elimination of Subfertile Bulls from the Breeding Herd 
The m1croscopic evaluatTO'ilOf semefli)ro vides a practical 

and financially reasonable basis for eliminating from the herd 
bulls of low and questionable fertility and those that are complet~ 
ly sterile. Because of the capital investment i n cows, bulls, time, 
land, feed and water, waiting until the end of the calving season 
to eliminate the bull whose breeding failed to result in a satis
factory calf crop percentage is, although reaso nably accurate, an 
extremely expensive means of fertility testing. Research data indi· 
cate that each sterile bull on a ranch may cost $1000 or more per 
year, in addition to his maintenance cost, in loss of calves due 
to his own reproductive failure and by causing undue breeding ~tre~ 
to be placed on the satisfactory bulls . Running a few extra bulls 
to try to compensate for a lack of fertility testing i s not econo
mically sound. 

2. Elimination of Barren and "Late-Breeder" Cows from the 
Breed1ng HerCf""""" ~~~ ~- -~- -~- -~ 

By palpat1on, or massage, of the uterus and ovaries 
through the rectal wall, cows can be successfully diagnosed for 
pregnancy as early as 40 days after exposure to the bull . Cows 
that are without calf may be marketed while in good condition . 
This elimination of "boarder" cows reduces the costly winter feed 
bill considerably, and may provide for genetic improvement in the 
herd. Studies at Texas Tech (10) and Colorado State (15) have 
demonstrated the economic value of the palpation technique. 

3. Adequate Sup~lementation of .Nutrients 
Most of t e var1at1on Ti1 re prod uctive performance from 

year to year apparently results from variation in -nutritional 
levels. Although accurate measurement of forage intake on the 
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range is difficult, care must be taken to insure that levels of 
required nutrients are held relatively constant throuqh the use 
of supplements . Supplementat~on on the range is part~cularly ~m
portant during the fall and winter months as the nutrient quality 
of available forage generally declines markedly . 

Pasture improvement and rotation, soil conservation, 
brush control, good winter forage crops, and avoidance of over
stocking the range can eliminate the need for a large amount of 
costly winter supplementation . 

4. ~Cow-Bull Ratio 
~pasture mat~ate that is often used effectively is 

one bull to approximately 25 cows. Number of cows per bull may 
vary from 15 to 30, depending upon age, condition, management, 
libido, and semen quality of bulls, size and condition of pastures, 
distribution of water supply, and nutrient availability. In hand 
mating programs, one mature bull (three yrs . +)can service as many 
as 40 to 50 cows satisfactorily. 

5. Control of Diseases, Toxic Plants, and Parasites 
The most common pathological causes of lowered reproduc

tive performance in cattle are brucellosis, vibriosis, trichomo
niasis, and leptospirosis. All characteristically result in 
embryonic mortality, abortion, and/or delayed bleeding. It has 
been estimated that when more than 2% of the cows of a herd abort, 
the abortion is probably a contagious form. Reproductive diseases 
can be very costly if not recoqnized by the producer and properly 
treated immediately by a trained veterinarian. An effective 
disease eradication and control program is fundamental to the 
development and maintenance of any efficient livestock operation. 

6 . Selection of the Breeding System Best Suited for Your~ 
of O~eration 
~ W en pasture mating is practiced, it is generally impos

sible to be certain of the sire of each calf. Some bulls used in 
pasture mating programs tend to wear themselves out by repeatedly 
serving certain cows while they remain in estrus. For the commer
cial calf producer, however, these limitations are more than offset 
by the saving of labor involved and the greater certainty of ob
taining conception in all fertile cows, as compared to hand mating. 
(15) The merit of using genetically outstanding bulls thrOUgh 
artificial breeding to facilitate improvement in performance and 
carcass traits is now well recognized by many commercial beef 
producers . 

7. Breeding.Selected Heifers to Calve~ Two Years of~ 
. Breeding selected heifers at ~4 to 15 months of age is 

becoming more popular where good management is available and feed 
co nditions are ideal. Body size (650 lbs . +} at first breeding is 
more ~mportant than age. It has been well demonstrated that many 
l~rge-fra~ed.heifers are capable of calving at two years of age 
without difficulty. (22) Crossbred heifers, which generally 
reach puberty 20 to 50 days earlier than purebreds, hav e been known 
to calve successfully as early as lB months of age. 

It has been estimated that if one-fourth of the heifers 
produced annually in the U.S. and bred to ca lve at three years of 
age were bred so that they would calve at two years of age with a 
70% calf crop, over one million additional calves could be produced 
annu~lly. This could well increase our annual level of beef pro
duction by as much as 350 million pounds . 
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8. Propel Management of Bulls 
u ls should be-rn-good" condition, well-acclimated, and 

gaining some weight at the beginning of the breeding season. It 
is advisable to rotate bulls periodically, and to put an older 
bull with every four or five inexperienced bulls to help keep the 
younger bulls scattered . Yearling bulls should not be allotted 
to more than 10 to 15 cows. 

Because of the great importance of the sire in influen
cing the genetic potential of the calf crop, his care should be 
given utmost consideration. 

9. Care of the Pregnant Cow 
---ro redUCe injury ancr-possible abortion from rid i ng , 

butting, and fighting, it is always advisable to keep pregnant 
cows isolated from the rest of the breeding herd du r ing the last 
half of the gestation period if adequate pastures and lots are 
available. 

10 . Alleviation of the Stressful Effects of Temperature and 
Humidity ~ ~-

A number of steps can be taken, where practical , to mini 
mize the harmful effects of summer temperatures on reproduction . 
At least one or two of these will apply to any type of cattle 
operation. Shades and fresh cool drinking water can be provided . 
In operations where cattle are confined to small areas during the 
breeding season, supplying air movement by electric fans results 
in increased disposal of body heat through convection and evapo
ration. Solid structures (buildings , large machinery, corrals 
made of wide boards, etc.) that radiate heat into the animal body 
in the summertime can often be modified or removed. In some oper: 
ations where the restriction of breeding activity to hours of 
darkness can be practically accomplished in the summer months, 
more favorable conception rates have resulted. Feeding of rations 
low in fiber content results in less heat production within the 
body than that from feeding high roughage rations. (21) 

11. Care of the Cow and Calf at Time of Parturition 
~~Personaf attent1oi1;'1li91lt--an<f aay, s hould be given to 

cows at calving time in operations where this is possible, and 
especially in heifers calving for the first time. Assi s tan ce in 
older cows wil l generally not be required if presentation is normal 
and occurs within an hour or two after first signs of calving. If 
assistance is given when not needed, it may cause injury to both 
cow and calf in the form of torn membra nes and strained ligaments. 

Calf losses at or shortly after birth can be decreased 
substantially . Possibly as many as 50% of newborn calves lost 
due to abnormal presentation, exposure, scours, and congential 
weakness could be saved by improved management. (3) 

12. Accurate Record Keeping 
In ord~have a successful breeding program and real

ize optimum economic gains, care ful observations should be made 
and accurate records of individual cows and bulls should be main
tained. Records should be examined periodically to determine any 
changes in reprod uctive patterns and for recognition of problem 
areas. 

13. Careful Selection of Herd Replacements 
Since the heritiibiTity of fertility traits is apparently 

quite low, it i s likely that selection of herd replacements from 
highly fertile parents will yield only small increases in the 
average reprod uctive efficiency of a herd. Selection for longevity, 

10 



based on lifetime production records of parents and sibs, appears · 
to be of greater value than selection for specific fertility traits. 

The significant impact of heterosis on productive effi
ciency is reviewed in the following section of th i s report . 

APPLICATION OF GENETIC PRINCIPLES 
FOR OPTIMUM EFFICIENCY OF CALF PRODUCTION 

Because of the effects of heterosis, hybrid females have been 
found in most cases to reach reproductive age earlier, reproduce 
more regularly, and live lonqer product i ve lives than purebreds. 
Improved milking and mothering ability is also a characteristic 
consequence of planned crossbreeding ~rograms which make optimum 
use of the crossbred female. Althoug such programstiaV'e generally 
resuTted""Tn 1ncreases~calf crop born, their greatest effect 
has been on % calf crop weaned and total weight of calves weaned . 
These values influenced not only by the increased fertility of the 
crossbred dam, but by her milking and mothering ability and the im
proved survival rate of the hybrid calf. I nbreeding, because of 
its increase of homozygosity and consequent reduction of heterosis, 
generally yields opposite results than crossbreeding. 

It is important to note that, in general, traits of relatively 
low heritability (i.e., fertility, milk production) show the great
est response to hybrid vigor . Traits that are highly heritable 
(i.e., structural conformation, carcass traits) can be expected to 
show the least response to hybrid vigor. 

Selection should be made for no more than three or four traits 
at a time, and then only for those of greatest economic importance. 

USE OF THE DRYLOT TO INCREASE 
FLEXIBILITY OF THE RANCHING OPERATION 

Construction of a simple drylot on the ranch offers an excel
lent means of maintaining cows and fattening calves on low-cost 
rations during periods of feed shortage. (2, 16, 17) The drylot 
approach offers a potential technique for enlarging the size of the 
cow herd at a relatively low cost. (12) Drylotting cattle provides 
a "rest" for the range vegetation. During the winter months, this 
method prevents the needless "burning up" of energy by cattle in 
search of feed . Some ranchers have effectively utilized the drylot 
as an extra pasture in rotational program. Others have successfully 
weaned calves in drylot, and some have used the drylot for calving. 
Under such conditions where intensive management is possible, there 
are a number of possibilities, including induced multiple birth, 
that have been previously considered totally impractical. In cer
tain operations which are destined to move more toward the practice 
of confining cows in smaller areas, at least for several weeks or 
months during the year, we can expect to see in the future some 
dramatic changes in management techniques . (7) 

MARKETING OF CALVES FOR OPTIMUM ECONOMIC RETURN 

Influenced both by f i nancial requirements and custom, the cow
calf operator has traditionally sold all or practically all of his 
calves, except for replacements, at or soon after the time of wean
ing. In the majority of cases, this has made him a victim of low 
prices created by the multitude of calves reaching the market at 
t~e sa~e time. Recent changes in philosophy with regard to the 
financing of retention of ownership of cattle for stocker and fin
ishing programs until markets are more favorable may be found to 
offer the rancher an improved market position and increased profits. 
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One method of achieving a fle xible, integrated approach might 
be to calve in both the fall and spring, market a part of the calf 
crop at weaning (the proportion depending upon prices and market 
outlook at the time) , a part as 600 - 700 lb. feeders after retain
ing for a period on improved pasture or i n drylot , and a part as 
finished beef from you r own feedlot or from that of a custom feeder , 
This "carrying over" concept, for at least a part of the calf crop, 
requires some mutual understanding between ranchers and bankers, 
but elimination of "middlemen" can keep a greater share of cattle 
income in the pocket of the calf producer. 

Alternat i ves~ Time of Weaning 

1. Sell calves 
---rf~financial or other reasons, you find it advisable 
to sell all your calves at the time of weaning, and if your 
operation is l ar ge enough to make splitting of the herd 
feasible, you might want to consider calving twice each 
~ - spring and fall - to provide a better 1T"fie09e"'Oil the 
market and to have sale ca lves ava i lab le at different times 
during the year. By checking seasonal market fluctuations 
in your area, you might then adjust your two weaning dates 
somewhat to avoid the times of lowest prices, i . e ., when 
most calves are being weaned. 

Both spring and fall have dis tinct advantages and limi
tations as seasons for calving. In general, adv antages 
are as follows (15): 

a. Spring calving -
-Wintering costs are less for dry cows than for cows 

nursing calves. 
-Calves are old enough by winter to better withstand 

cold weather. 
-Cows are bred while on pasture, which generally results 

in a higher conception rate than breeding in drylot. 
-Cows produce more milk on grass than on dry winter feed . 
- Cows and calves running together on pasture saves labor. 
-Smaller investment in shelter and equipment. 
-May have one less wintering period i f calves are to be 
sold as yearlings. 

b. Fall calving -
-Cows are in better condition; calves are likely to be 
stronger. 

-Young calves escape problems of severe heat and flies 
of summer . 

-Calves can go directly onto grasss at weaning rather 
than into drylot . 

-Cows tend to milk longer due to the stimulus of spring 
grass (compared to dry winter feed). 

-Calves are weaned at a more favorable marketing time, 
whether sold as stockers or fat slaughter calves . 

Under certain circumstances, the purebred breeder or small 
commercial operator may find it advantageous to produce calves 
for sale throughout the yea r. Although more intensive manage
ment is required and the calf crop lacks in uniformity, at 
least one study (14) has indicated that running a bull with 
cows the year round may result in a slightly higher yearly 
calving percentage . It is doubtful, however, whether such a 
program should ever be recommended for use under ranch condi
tions of extensive management. 

2. Kee p calves until l£.!l_ can se ll ~ 600-700 lb . feeders. 
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3. 

By being able to graze stocker calves on improved~ 
ture or feed them in drylot (17), you may find it posSTbTe 
to further increase your flexibility and thus improve your 
marketing position . 

Since calves at weaning are generally not of the size 
and weight preferred by the feedlot trade, be i ng set up for 
"holding over" of calves merits a real serious look. A num
ber of you are already doing this . In considering whether 
to keep stocker calves on improved pasture, you will natu
rally want to look carefully at your carrying capacity, as 
a stocker program might necessitate reduction in the size 
of your cow herd. If you are already stocked to capacity, 
you may not want to consider carrying stockers except in a 
drylot. 

If entering into either a stocker or feeder program, 
plan for adequate feed storage facilities so you can pur
chase feed when prices are lowest . 

Finish calves in the feedlot. 
----carryrngc:aTVes-fhrough the finishing period, either in 
your own lot or in that of a custom feeder, is often found 
to yield substantial returns. This provides you with an 
additional alternative when the stocker or feeder calf 
market picture is such as to make further retention of 
ownership advisable. 

Before electing to put in your own feedlot, there are 
a number of important questions which you must ask yourself. 
Are you interested in and familiar with cattle feeding? If 
not, are you willing to put the necessary time and effort 
into learning how to feed cattle on a strict businesslike 
basis? Do you have the necessary space and facilities for 
constructing a feedlot? Will you be able to grow your own 
feed? Have you considered the costs of grain processing and 
storage? - mixing feeds? - handling roughage? What about 
your labor supply? How far is it to a packing plant? Is 
there a market for fat cattle in your area? Are you willing 
to invest the necessary capital? Do you plan to feed enough 
calves throughout the year to keep your lots full most of 
the time? If not, can you afford to tie up capital that 
you are not using? 

It is certainly not my intention in this presentation to 
discourage anyone from feeding their own cattle. I do 
want to emphasize, however, that the feedlot business today 
is very different from that of several years ago . Profits 
demand excellence and cost-cutting at every turn. A num
ber of you, through training, experience , and good, sound 
judgment, have become real, professional feeders, and are 
do i ng an outstanding job. Some of you may want- to hire a 
professional feeder to custom feed your cattle. 

The use of a custom feeder offers potential flexibility . 
During some years, it may well be to your economic advan
tage to sell all your calves as stockers and/or feeders. 
Unless you know that you are going to feed calves every 
year - and enough to get maximum use from your facilities 
during a considerable amount of the time - you are probably 
~ot going to want to go to the expense involved in putting 
ln a feedlot . 

If you don't raise your own feed, large-scale commercial 
lots may be able to do the job for you at a cheaper rate . 
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If you do some farming, you may want to sel l your grain dur
ing periods of l ow calf prices rather than be committed to 
market it through your calves. 

If you plan to start feeding one-third or one-half of 
your cattle by either route di scussed, you will undoubtedly 
have to considerably increase the volume of money that you 
have been accustomed to in vesting. Will you be willing to 
assume the necessary risk? 

FUTURE USE OF HORMONES 
TO IMPROVE REPRODUCTIVE EFFICIENCY 

1. Estrus regulation 
To synchronize estrus means to cause estrus, or "heat", 

to occur in most of the cows and heifers in the breeding 
herd within a very . short period of time. A sy nthetic pro
gestin is administered, usually either in the feed (23) or 
by an implant placed under t he skin (1,9) to block t he oc
currence of estrus. Upon withdrawal of the progestin from 
the fee d or removal of the implant after 14 to 18 days, as 
many as 80 to 85% of the cows ca n be expected to exhibit 
estrus within three days. Synchronization is potentially 
important to the rancher for several reasons: 

a. Synchronization makes artificial insemination "practical" . . 
Most of the females in the breeding herd can be 

inseminated within a three- day period. The need for 
twice-daily estrus checks on the range is eliminated. 
The time and labo r involved in making such observations, 
finding only a few cows each day that are in estrus, 
and relatively low conception rates due to improper 
time of breeding have limited the use of artificial 
insemination in range cattl e. Probably the greatest 
benefit to be derived from an artificial breeding pro
gram is the improvement in performance and carcass 
traits which may be economically obtained through the 
service of genetically-superior sires . 

In cattle breeding programs in which the estrous 
cycle has been synchronized, artificial insemination is 
usual ly practiced at the first two estrous periods fol 
lowing treatment. The cows are then turned to pasture 
with "clean-up" bulls. 

b. Synchronized breeding provides for "grouped" calving 
periods. 

Because of co ns iderable variation among cows in ges
tation length, even within a breed, and the fact that a 
number of the synchronized cows (possibly as many as 
one-half) will li kely not conceive 4ntil the second 
estrous period following treatment, calving will not be 
as "gro uped" as one might imagine. In general, however, 
ca lves can be expected to arrive within two relatively 
distinct periods. The "middles" of the two periods will 
be about three weeks apart. 

By grouping calving periods at desired times during 
the year , closer supervision at ca lv ing time may be made 
possible. This, in turn, tends to increase calf survival 
rate. 

c . Synchronization tends to increase the efficiency of labor 
~~management durllig breeding-;-calving, workliig, and 
feedi ng periods. 
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d. 

Because of. the uniformity of age and body size, divi
sion of calves · into different age groups during growth 
and fattening periods is not required to the usual extent . 

Synchronization facilitates the production of more uni
form~ of calves for market. 
~-M-ost of the ~calf crop can be marketed at the 
same time, whether as stockers or feeders or for slaugh
ter. 

Many of the problems which have limited the commercial 
usefulness of synchronization techniques are gradually being 
solves . Conception rate at the estrus immediately following 
treatment remains the primary problem associated with syn
chronization methods. It is believed that improved synchro
nization techniques can and will become a practical tool in 
the hands of many ranchers in the near future. Artificial 
insemination will then gain more widespread acceptance and 
thus provide for considerable genetic improvement. 

2. Hormone-Induced Twinning 
One future means of providing greater numbers of feeder 

calves may be to increase the i nc idence of multiple birth 
with gonadotropic hormones. This technique is ba s ed on the 
administration of certain combinations of gonadotropins dur
ing the estrous cycle prior to mating. This treatment 
causes the ovaries to superovulate, or release two or more 
eggs (8,18,19,20). 

In the drylot confinement system of beef cattle produc
tion, nutritional levels during various stages of pregnancy 
and other environmental variables characteristic of range 
conditions can be regulated. Hormone-induced twinning may 
eventually become applicable for selected cows under rela
tively intensive management if certain basTCJ)roblems are 
solved. Failure to o tain a consistent ovarian response 
has been one of the primary problems restricting the prac
tical use of multiple birth treatments. 

Considerab le multiple birth research has been recently 
conducted in Oklahoma (11,19), Louisiana (13,20), and 
Montana (4,5) . In one of the Oklahoma studies (19), 81 
beef cows received three injections of gonadotropins at 
certain stages of the estrous cycle. The 52 cows (64.2%) 
that conceived at the estrus follow i ng hormone treatment 
weaned an average of l . ll calves per cow . Specific prob
lems encountered were as follows: (a) 47.8% of the multi
ple births were triplet, quadruplet, or quintuplet - high 
mortality rate, (b) retained placentas were associated 
with 48% of the multiple births, (c) milk production was 
inadeq uate for twins in a number of cases, (d) 25% of the 
cows raising twins did not rebreed during the subsequent 
breeding sea son, and (e) cost of hormones was approximate
l y $7.00 per cow treated. 

Twinning studies to be initiated at Texas Tech Research 
Center in the winter of 1970 will involve the combined ap
pl i cation of synchronization methods and techniques for 
inducing multiple birth in crossbred cows managed under 
drylot condit1ons.---rt"'is believed that the use of pro
gestins to synchronized estrus prior to administering the 
superovulation treatment will not only bring induced multi
ple birth chosen to being practical for the commercial 
producer from the labor standpoint, but that more precise 
regulation of ovu la tion rate may result. 
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SUMMARY 

A number of management possibilities for increasing calf 
supply, generating flexibility, and taking advantage of market
ing opportunities to increase profits have been reviewed for 
consideration. There is unprecedented opportunity for the feed
er calf producer who will accept the challenge and make optimum 
use of his knowledge and other resources. In closing, I would 
like to issue the challenge to each of you, and urge you to stay 
in the forefront of the beef cattle industry by keeping abreast 
of research findings and considering the application of those 
which will fit into your particular operation. 
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EVALUATION OF BREEDING ANIMALS FOR MEATINESS 

C. B. Ramsey* 

For several years hog breeders have been probing or Sonoray
ing potential herd replacements for backfat thickness . More 
recently the use of the Sonoray to estimate loin eye area has be
come commonplace. The result has been a rapid increase in meatiness 
of swine. However, cattle breeders have done little of this type 
of evaluation. Most breeders use an "eyeball" evaluation of fatness 
and muscling, which in many cases is not an accurate estimate of 
body composition. Others collect carcass data on half-sibs or 
progeny, but the most efficient selection of cattle is done before 
they are put in the breeding herd . Thus, we need reliable estimates 
of body composition of potential herd replacements. 

Several research studies have shown that weight of the live 
animal or carcass has more effect on the pounds of marketable retail 
product than any other one factor. Usually live weight is as valu
able as carcass weight in predicting cutout in a set of similar 
cattle. Since live weight is one of the easiest measurements to 
take, obtaining this bit of valuable data presents little problem 
to the cattle breeder. 

The importance of fat thi ckness over the 12th-13th rib region 
of cattle in determining the amount of fat and muscle in the carcass 
has been ably demonstrated by the research of Allen et al. (1968) 
at Michigan State University . Carcasses were selected on the basis 
of their fat thic kn ess over the ribeye as shown in Table I. The 
data show that carcass weight varied little across the four grouos 
but the group averages for fat thickness ranged from about 0.4 to 
over l.O in . In those carcasses having less than l.O in . of fat 
over the ribeye, each 0.1 in. increase in fat thickness resulted 
in about 1.5% less physically separable muscle, 2.0% more separable 

TABLE I. EFFECT OF FAT THICKNE SS OVER THE RIB EYE DN CARCASS 
COMPOSITION AND RETAIL CUTS 

Trait 2 
rou~ 

3 ~ 

Fat thickness over 
ri beye, in. 

Average D.43 0. 63 D.87 l. 06 
Range 0.25-0 . 50 0.50-0 . 75 0.75-1.00 1.00-1.25 

Carcass weight, lb . 613 627 629 630 
Separable muscle 

Weight, lb . 342 322 308 303 
Percent 55 . g 51. 5 49. l 48.3 

Separable fat 
Weight, lb . 188 223 246 253 
Percent 30.3 35.6 39. 0 40 . 3 

Retail cuts 
Weight, lb . 399 391 379 367 
Percent 66.6 63.8 61. 5 59.0 

Source: Allen et !J.. ( l 96 8) • J. Anim . Sci. 27:1239. 

*Associate Professor, Animal Science Department, Texas Tech 
University. 
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fat, and 1.2% less retail cuts to sell over the counter . A recent 
survey in 20 Lubbock retail grocery stores by my sophomore meats 
class showed that the average selling price of all retail beef cuts 
was 87¢/lb. On this price basis the carcasses in Group 1, averag
ing 0.43 in. of fat, would have had a value in the showcase of 
$17.40 more than those in Group 3 which averaged 0.87 in. fat. 
This value difference was calculated even though Group l carcasses 
averaged 16 lb . less in weight than Group 3. Thus , the importance 
of reducing fat thickness in catt l e is readi l y apparent . However, 
we again need to review the experiences of the swine breeders. 
The reduction in fatness of swine has been accompanied by a reduc
tion in eating quality of the meat at the dinner table. Unless 
cattle breeders obtain palatability data on the meat of their 
cattle and use this as one of their selection criteria, the same 
decrease in tenderness and juiciness almost certain l y will occur. 

Ribeye area routi nely is measured when co llecti ng carcass 
data, is part of the U.S.D.A. carcass yield grade system, and is 
often touted as a sa le s gimmick. However, its value in a cattle 
selection program is doubtful . Numerous studies have shown that 
ribeye area probab l y accounts for less than 5% of the variation 
in muscle in cattle when weight is held constant, i.e., heavier 
cattle tend to have larger ribeyes. Ramsey et al. (1962) showed 
that yield grade, calculated without consideratTOn of ribeye 
area, was more accurate in estimating separable muscle than when 
ribeye was included in the yield grade. Also, it's doubtful if 
a very large ribeye i s desirable. Most steaks already are cut 
too thin for optimum eating quality. Increasing the area of the 
lo ngissimus muscle will cause the se already too thin s teaks to be 
cut even thinner to obtain a portion which the average co nsumer 
wi ll buy. Perhaps we whould be th i nking more in terms of a larger 
number of steaks from a l onger-bodied animal . 

Ribeye area can be estimated in the live animal with reason
able accuracy with ultrasonic equipment. However, it's very doubt
ful if there is enough value in the ribeye area to justify the 
necessary time and expe nse . 

Because of the value of weight and fat thickness in determin
ing carcass cutout, no owner of a sizeable herd shou ld be without 
a set of scales and access to some mechanical device to measure 
fat thickness. Potassium-40 co unter s are being used to esti ma te 
the amount of muscle in th e animal body. However, reported re
search has shown that a measurement of live weight ang 0a So noray 
estimate of f at thickness are about as accurate as a K count in 
estimating subsequent carcass cutout. With these results in mind, 
it's doubtful if the much greater expense of the 40K co unter can 
be justified. However, if the choice was between not obtaining 
an estimate of body com position and doinq a 40K count, certainly 
this data would be val uable as a s ele ction tool. 

Extensive research has been done usi ng the Sonoray to estimate 
fat thickness. An a nima l can be measured ' n about three minutes 
with re lati ve l y l ow expens e, and a good technician can estimate ni ne 
out of ten animals within 0. l in. of the actual carcass fat thick
ness. Th e estimated fat thickness often has a higher corre lation 
with carcass cutou t than the carcass fat thickness because of the 
non-uniform c han ges which occur in the soft tissues when the carcass 
is sp lit and hung on the rail. 

The fat thickness over the r ibeye between the 12th and 13th 
ri bs was est i mated at 28 -day intervals on the 57 bulls whi ch com
oleted the 1969-70 test at the Pantex Station . The purpose of 
this study was to obtain more great l y needed information on fa t 
deoosition nattern s of bulls. Table II shows the fat thickness, 
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TABLE JI. WEIGHT, FAT THICKNESS AND AVERAGE DAILY GAIN AVERAGES 
BY 28-DAY PERIODS OF TEST BULLS AT PANTEX 

Trait 0 28 
Days on test 

56 84 112 140 

Live weight, 
lb. 693 770 866 947 1005 106 8 

Fat thickness 
over ribeye, 
in. 0.07 0. 14 0 . 20 0.26 0.30 0 .35 

Fat t hic kness 
per 100 lb., 
in. 0.010 0.018 0.023 0.027 0.030 0.033 

Average daily 
gain, l b. 2.75 3.43 2.89 2.07 2.25 

weight and average daily gain averages by 28- day periods. There 
was a large range i n the data. When the bulls went on test they 
ra nged in age from about 7.5 to 12 months, in weight from 440 to 
970 l b. and in fat thick ness from 0.05 to 0.15 in . Ranges at 
the end of the 14 0-day test were 670 to 13 90 lb. in wei ght, an d 
0.05 to 0.80 in . of fat thickness. 

As shown in figure 1, 1 i ve weight and fat thickness over the 

Fat thickness, in. I 

0.3 

0.2 

0.1 

. 
700 800 900 1000 

Live weight, lb . 

Figure 1. Relationship between live weight and fat thickness 
over the ribeye of test bulls. 

rib:ye i ncreased i n an almost linear fashion when the averages by 
period~ were plotted. Each 100-l b. increase in body weight was ac
companied by about 0 .075 in. i ncrease i n fat thick ness . Figure 2 
show~ t he relatio nship between weight and fat thickness per 100 lb. 
o~ l ive weight during the trial. After a very sharp increase the 
first 28 days, the increase in fat per 100 lb. was linear for the 
next 112 days. 
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Fat thick . per 100 lb. I 

700 800 900 1000 

Live weight , lb. 

Figure 2. Relationship between live weight and fat thickness 
per 100 lb . of live weight of test bull s . 

Figure 3 shows that a wide range of fat depositio n patterns 
was present among the bulls. Bul l F probab l y was th e 1 ea s t meaty 
bull in the test . Bull M probably was the most meaty . Both 
ga ined well (3 . 14 vs. 3.38 lb . per day), but Bull F deposited 
0.65 in. of fat over the ribeye during the 140-day feeding per
iod , whi l e Bull M deposited only 0 . 20 in. 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

Fat thickness, in . I 

Bully• 

---·---· ----.-------·-·~-
0 u...~~_._~~~"--~~ ....... ~~--~~-' 

750 850 950 1050 1150 1250 

Figure 3. 

Live weight, lb . 

Fat deposition pattern of a fat (Bull F) 
and meaty (Bull M) bull. 
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The seriousness of the excess fat on Bull F and thousands 
of his counterparts in the cattle population can be illustrated by 
the work of Williams (1965) , which i s summarized in figure 4. In 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

Figure 4. 

Fat thickness, in . 

0 60 120 
Days on feed 

Heifers 

180 240 

Fat deposition patterns of bulls, steers and heifers 
treated alike (Source: Williams, 1965). 

this study, 15 trios of Angus and Hereford half-sib bulls, steers 
and heifers were managed and fed alike during a 133-day high rough
age feeding period, followed by a finishing period, followed by a 
finishing period which averaged 75 days but was longe r for some 
because the cattle were killed in three groups. At all times after 
weaning, heifers had more than twice as much fat over the ribeye as 
bulls, and steers had about 1.5 times as much as bulls. It doesn't 
sound too ba·d to hear that a certain bull has 0 . 5 in. of fat over 
the ribeye until you sto p to consider that he probably will produce 
steers which at the same age will have 0.75 in. of fat or more and 
heifers that will have over an 1.0 inch . Therefore, we need to pay 
more attention to the fatness of bulls. Lack of such attention and 
lack of use of instruments such as the Sonoray have been partly 
res ponsible for the s low improvement of beef catt l e. 

Figu re 4 also illustrates the pattern o( fattening. A sharp 
increase i n fat thickness occurs the first 30 to 45 days on feed. 
Then fattening is in a linear fashion until within the full-feeding 
period when there is another sharp increase in fattening rate. 
This occurs earliest in heifers and latest in bulls. 

The apparent need for more attention in selection programs to 
body composition is reflected in data from the l ong-term Hereford 
~reed ing study (~-1129) at Pantex . (Table III) All four herds 
increased in average weight of cow from 1957 to 1970 with the lar
gest increase (213 lb.) in the B herd in which replacements were 
selected for hig h gain. However, the F he r d average increased go 
lb. which indicates that either the se lection for low gain did not 
produce smaller cows or there was a sizeable environmental differ
ence between the years . Perhaps the most sobering results are the 
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TABLE III . SELECTED TRAITS OF COWS AND CALVES IN S-1129 PROJECT 

Herd 
Tra it 

Selection criteria for 
he rd repl acements 50% Co nforma tion 

50% High gain 
High 
gain 

Conformatio n 

Cow weight, lb. 
May, 1957 1003 1036 
May, 1970 11 29 1249 

Calf weaning weight, adjus ted to 205 -day basis, 
1957 465 480 
1969 445 478 

985 
1148 

1 b. 
485 
462 

Sonoray estimate of fat thic kness over ribeye , in. 
Cows at calf weaning, 1969 0. 19 0.31 
Ca lve~ at weaning, 1969 0.06 0.07 

Cow measurements, 1970, in. 
He igh t at withers 
Shoulder to hip 
Rump 

Steer data, 1969 

48 .2 
43. 1 
20.2 

Weight at s laughter, lb . 1014 
Per ce nt carcass fat 29.5 

49.0 
44.7 
20.8 

1051 
29.2 

0.24 
0.07 

48.3 
42.7 
19. 6 

1 037 
30.9 

F 

Low 
gain 

995 
1085 

457 
416 

0. 33 
0. 06 

47. 5 
42 . 7 
19 . 5 

1033 
33.9 

calf weaning weights. Only the B herd maintained its original 
weaning weight over the 13-calf crop span . Again, environment 
could have played a great ro l e for these two years, but the data 
for all 13 years show the same trends. In fact, I would not be 
surprised if a detailed analysis showed a negative genetic re
sponse to selection in all herds . Such an analysis will be made 
in the near future. 

Sonoray e s timate s of fat thickness over the ribeye at the 12th-
13th rib loca tion s howed differences of more than 0.1 in. among cows 
in the fou r he r ds with the B and F herds being si gnifi ca ntl y (P<.os) 
fatter than the A herd. However, differences in calf fat thic k
nesses at weaning were not statistically significan t . 

Length and height measurements on t he cows indicated that se
l ection for high ga in tended to produce a taller, l onger-bodied 
cow and selection for low gain tended to produce the opposite . 
Steer data showed that selection for low gain tended to produce a 
fatter carcass. In summary, it appears that none of the se lecti on 
methods produced s ubstantial improvement in the performance of the 
ca ttl e and all fo ur methods may have produc ed a ne gative effect. 

Since the most common selection criteria for catt le for many 
years have been "type and gain", which would correspond most closely 
to the select ion in the A herd, these results indicate t hat changes 
need to be made in methods of se l ection. Butts (1969) found that 
the heritability of daily gain co uld be doubled by adjusting daily 
gain with a Sonoray estimate of fat thickness . A measure of body 
composition, such as a Sonoray estimate of fat thicknes s , i s need
ed to identify those animals with super ior meatiness. Al l too 
often the fatter animals tend to be given the highest type or con
fo rma t ion scores. This practice, plus the fact that the better 
milking cows produce a heavie r, fatter ca lf at weani ng, makes se
lection more difficult. The heavier ca lf at weaning may have 
received more mi l k, but a lighter cal f may have more genetic poten
tial for growth whi ch was lim i ted by nut r iti on. Thi s maternal in
fluen ce i s the rea son more emphasis s hould be pl aced on yearl i ng 
weight s in selection . 

24 



Literature Cited 

Al l en , D. M. , R. A. Merkel , W. T . Magee and R. H . Ne l son . l 9 6 8 . 
Variation in some beef carcass compositi onal characteristics 
within and between selected weight and fat thickness ranges. 
J . Anim. Sci. 27:1239. 

Butts, W.T., Jr. 1969. Personal communication. Univ. of Tenn. 

Ramsey, C.B., J . W. Cole and C.S . Hobbs. 1962. Relation of beef 
carcass grades, proposed yield grades and fat thickness to 
separable lean, fat and bone. J. Anim. Sci. 21 :193 . 

Williams, John Newton, II. 1965 . Performance, carcass charac-
teristics and ultrasonic estimates of changes in muscle and 
fat of bulls, steers and heifers. Ph.D. Thesis. Univ. of 
Tenn,, Knoxville. 

25 



NEW BEEF CATTLE PROGRAMS AT 
THE TEXAS TECH UNIVERSITY RESEARCH CENTER 

R. Hollis Klett* 

The beef industry on the High Plains is characterized by a 
short supply of home-grown feeder ca lves, an abundance of wheat 
pasture for winter grazing of stocker calves, and an expanded 
feedlot capacity. These factors result in a need for importation 
of suitable calves to meet demands by feeders. Competition for 
stocker calves has become fierce, especially in light of an ex
panded winter grazing program by southeast cow-calf men and a 
tendency towards finishing more cattle in that area. Midwest and 
western cattle feeders have already experienced thi s situation and 
have embarked on programs to alleviate part of the situation. 

The main reason for decreased cow-calf prog rams in the region 
has been a result of favorable conditions associated with produc
ing feeder calves for feedlots. Per animal un it cost is les s for 
stocker calves since they are maintained during only a portion of 
the year as compared to cows that require continuous maintenance. 
This is even more valid when considering the rapidly rising costs 
for cow ma i ntenance. In addition during periods of low rainfall, 
a cow.must be maintained regardless of her productivity, whereas, 
stocker calves can be manipulated based on available forage. 

A cow-calf program can be justified only if profitable. At 
present many cat tlemen are not able to meet cow-costs with returns 
from weanling calves. A need has arisen to increase the per unit 
output from each cow. Several avenues a t present are open to ac
complish this. One is through crossbreeding. Ample data are 
available showing that hybrid vigor or heterosis resulting from 
mating animals of different genetic material increases cal f wean
ing weights. Other research data further demonstrates that mating 
of dairy and beef animals to produce females with greater milk 
production produces heavier calves. The performance of livestock 
is controlled by genetics with certa in l imita t ions due to nutri
tion and management. 

Only recently has proper attention been directed to increasing 
production of cattle through reproductive practices. For yea r s 
basic research with laboratory animals occupied researchers inter
ests in physiology of reproduction. Through knowledge obtained 
from these experiments, new programs to improve production from 
catt le have evolved. Artificial insemination in commer cial cow 
herds has be come practical under certa in management programs as 
a result of new heat detection methods and hormones that synch ro
nize estrus. More recently, interest in multiple births as a 
production tool ha s developed as a result of the use of hormo nes 
to contro l estrus and to oroduce multiple ovulations. Th i s tech
nique is in the experimental sta~e and has many problems to 
overcome before being adaptable to a practical scale. Problems 
confronting twinn ing may be type of cow adaptable to rearing more 
than one calf, milk production requirements for two calves , and 
management techniques associated with handling of cows with two 
calves. New areas of research must be developed to obtain solu
tions to these problems. 

*Super inendent, Texas Tech University Research Center 
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As a result of the need fo~ increasing the yearly output from 
the beef cow an expanded cow-calf program is underway at the Re
search Center . Before succumbing to stocker calf programs alto
gether on the High Plains, it was decided that one last look 
shou l d be taken at deve l oping cow-calf programs that are profit
able to the producer and at the same time provide a portion of 
calves needed by feedlots in the area. 

The new program at the Center involves three general areas. 
One program is devoted to crossbreeding. The S- 1129 herd of 
Hereford cows used in the selection program at the Center for the 
past 15 years has been randomly divided within selection groups 
to four crossbreeding herds. The cows will be used to produce F1 
females that will eventually make up four crossbred herds. Breeds 
selected to produce these crosses are Simmenta l (lar9e beef and/or 
dairy breed), Angus (small beef breed), Brown Swiss ( l arge dairy 
breed) and Jersey (small dairy breed). The Hereford herd will be 
kept in tact until sufficient F1 replacement heifers are available 
for each Fi crossbred herd. At this time the Hereford herd will 
be culled to approximately 100 cows and used to generate future 
replacement heifers for each herd. 

A number of objectives were considered when designing the 
cross-breeding program. The major objective, however, was to re
late cow size to various production traits in an attempt to devel
op programs to increase cow productivity. Another objective is to 
determine the value of milk production as an economic trait in the 
production of calves. Research on early-weaning questions the 
need for large amounts of milk produced by beef cows since calves 
can be weaned at 70 to 90 days and raised economically to weaning 
on medium energy rations. As a result milk production may not be 
as important in the beef dam as thought, especially when consi
dering the inefficiency of energy utilizati on by the beef cow fo r 
milk production. It may be more feasible to dry a cow up at 75 
days and wean the calf since energy req ui rements for a lactating 
cow exceeds requirements for the dry cow and calf when fed sepa
rately. This practice may also result in a higher conception 
rate at breeding since nursing cows, especia l ly those producing 
higher levels of milk, produce hormones that interfere with re
production. The comp le tely opposite approach to ear l y weaning 
is to develop a cow that gives a persistent milk f low that will 
wean a calf weighing 700 - 800 lb. at 240 days . This calf could 
then be placed directly into the feedlot for finishing at 12 
months of age. Other problems such as grade, etc., are associated 
with a program of this type. 

The second general area of research will be an evaluation of 
semi-confinement cow-ca lf programs on a commercial scale. Enthu
siasm is building daily in the feasibility of cow-lots . Original 
research in this area was conducted at the Spur Station by Mr. 
Pau l Marion. The confinement program at the Research Ce nter has 
been developed as an intergrated system combining available for
age for grazing during certain periods of the year with silage 
feeding in the drylot when forage is deficient. During drought 
periods, cows are maintained in the dry l ot permanently. 

The confinement program permits an economic evaluation of the 
drylot concept for beef cows and provides an opportunity to study 
other variables associated with such a program. Other areas of 
i~vestigation will include energy requirements for cows in con
finement systems, cow size vs. nutrient requirements, cow costs 
for given periods, economic comparisons of grazing vs. processing 
roughages for drylot feeding, evaluation of var i ous roughages as 
a feed source for cows and de velopment of management practices for 
such programs . Confinement programs if not feasible on a commercial 
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scale, provides the researcher with facilities for controlled 
studies where feed intake and other variables must be standard
ized . One such study conducted during the 1970-71 winter period 
is the determination of liquid supplement consumption as related 
to a known energy intake by gestating cows. Another study con
ducted during the same period is a comparison of l iquid and dry 
protein supplement in a wintering program. 

As already discussed, the beef cow is inefficient . The sur
vival of the industry depends on increasing the beef cows produc
tivity proportionately to rising maintenance costs. The third 
study is designed to produce multiple births with the use of hor
mones to synchronize estrus and to produce multiple ovulations . 
Research in the regulation of dosage and evaluation of the most 
effective hormones to produce only two eggs is receiving the most 
attention at this time. Research at present have shown this tech
nique to be possible under experimental conditions, but consider
able research is necessary before determining the practicality of 
the program on a commercial basis. 

Each of the cow-calf programs described will be evaluated 
independently, however, all will be combined into a new program 
termed "100 Per cent Program" . The "100 Per cent Program" is 
based on the production of 100 per cent of the cow's body weight 
in marketable calf weight per year. For instance a herd of 50 
cows weighing a total of 50,000 lb. will be managed to produce 
50,000 lb. of marketable beef during a 12 month period. Cross
breeding, multiple births semi-confinement, etc., will be incor
porated into the program as needed to meet the goal. 

A combination of "backgrounding" and stocker calf programs 
will be incorporated as an economic check on the cow-calf pro
grams. Stocker calves will be purchased in the fall and either 
grazed on wheat or fed silage during a "backgrounding" period of 
60 to 90 days or wintered and finished in the feedlot during the 
following spring and summer. This program is designed to be 
flexible with current market prices dictating the final program 
used for a given period. Additional studies will be developed 
in this area as the need warrants. These will probably include 
shrinkage studies, health and management practices for newly 
purchased calves, and others that may involve cooperative efforts 
with local buyers and stocker calf operations. 

Research programs must lead in the development of new prac
tices. Some programs underway at present may appear to have 
little practical application, however, hopefully in the future 
they will take on importance either in their present form or with 
ramifications . 

The programs outlined in this paper are underway. Data will 
be available from all programs during 1971. We invite you to 
visit with us concerning these programs and to offer suggestions. 
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THE USE OF CROSSBREEDING IN COMMERCIAL 
BEEF PRODUCTION 

Keith Hansen* 

Crossbreeding, correctly used as a tool in beef cattle pro
duction and management, can be an ex tremely effective means of 
increasing efficiency of production in two general areas: 

1. Reproduction efficiency in the cow 
A. Mothering ability 
B. Calving interval 
C. Conception rate 

2. Increased growth potential (Hybrid Vigor) 

Increased efficiency in these two areas are essential to the real
ization of the twelve to fifteen month old slaughter, beef animal. 

With this objective (12-15 month slaughter animal) in mind, 
Texas Tech University Research Center has developed a crossbred 
herd consisting of 1/2 Charolais x 1/2 Hereford; 1/2 Charolais x 
1/4 Hereford 1/4 Brahman, and 1/2 Brown Swiss 1/4 Charolais 1/4 
Hereford, and 1/2 Brown Swiss x 1/4 Charolais 1/8 Hereford 1/8 
Brahman cows. 

The study reported herein deals with the 1969 and 1970 calf 
crops. The cows were bred to Charbray and Hereford sires in 1968 
and Simmental and Brown Swiss sires in 1969. 

Results 

Cows were allotted by breeding and year of birth into two 
groups. The complete weaning data for the 1969 calf crop is pre
sented in Research Center Reports 1970. 

Table I shows individual steer data from the 1969 calves by 
sire. The calves were weaned at 7.5 months and placed on wheat 
pasture for 85 days prior to being placed in the feedlot for 137 
days. 

Because of the increased interest in the use of the Simmental 
breed in beef production, a study is now in progress to compare in 
detail half Simmental and half Brown Swiss calves for their abili
ty to produce beef efficiently. The data collected throuqh weaning 
is presented in Table II. Mention should be made of the fact that 
1970 was the driest year on record and calves received no creep 
feed, however, calves were weaned earlier than is customary. 

*Animal Husbandman, Texas Tech University Research Center 
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TABLE I. LIFE TIME PERFORMANCE DATA FOR STEERS FROM 1969 CALF CROP 

Steer 
No. 

1/2 Charbray 

Xl69 
X269 
X289 
X279 
x 69 
x 493 

Average 

1/2 Hereford 

X299 
Xl39 
x 29 
x 99 
X399 
Xl99 
X359 
X369 
X259 

Average 

Dam1 

BS CH 
C HB 
C HB 
BS C HB 
C H 
C HB 

c HB 
C HB 
C HB 
C H 
BS C HB 
C H 
C H 
C H 
BS C HB 

Birth 
Date 

4-10-69 
4- 18-69 
4-21-69 
4-19-69 
3-28-69 
3-24-69 

4-24-69 
4-4- 69 
3-24-69 
4-2-69 
5-20-69 
4-14-69 
5-9-69 
5-13-69 
4-16-69 

Wean 
Wt. 

749 
750 
617 
620 
684 
496 

653 

556 
607 
600 
582 
536 
576 
490 
484 
498 

548 

Age 
at 
Wean 

224 
216 
213 
215 
237 
241 

224 

210 
230 
241 
232 
184 
220 
l 95 
191 
218 

213 

las CH = 1/2 Brown Swiss 1/4 Charolais 1/4 Hereford 

2052 
Wt. 

691 
716 
597 
595 
601 
433 

606 

544 
549 
521 
522 
589 
542 
512 
514 
472 

529 

Slaugh . Age at 
Wt. Slaugh . 

l 372 
1130 
1177 
1139 
1056 
1006 

1147 

1139 
l 084 
l 087 

981 
1084 
1084 
l 006 
l 07 3 
1127 

l 074 

6-30-70 

446 
438 
435 
437 
459 
463 

446 

4 32 
452 
463 
454 
406 
442 
417 
413 
440 

4 35 

BS C HB = 1/2 Brown Swiss 1/4 Charolais 1/8 Hereford 1/8 Brahman 
C HB = 1/2 Charolais 1/4 Hereford 1/4 Brahman - c H = 1/2 Charolais 1/2 Hereford 

2Adjusted to 205 days ONLY 

Life 
Time 
W/Da 

3.08 
2.58 
2.71 
2.61 
2 . 10 
2.17 

2.58 

2 .64 
2.40 
2.35 
2. 16 
2.67 
2 .4 5 
2 . 41 
2.60 
2.56 

2.47 

ADG 
Feedlot 

3.92 
2. 51 
3.32 
3. 69 
2.07 
3.23 

3. 12 

3. 70 
3.04 
3. 19 
2.42 
3.40 
3. 33 
3.28 
3.58 
3. 53 

3.27 

3Twin to heifer, dam raised both ca lve s unassisted. Heifer we i ghed 440 l~ . at wean. Heifer s la ughter 
weight was 944 which was a total of 1950 lb. from one cow in 20 months. 97.5 lb./month. 



Table II. WEANING DATA FOR 1970 CALF CROP 

Birth Act . Wt. 205 Day 
Wt. at Weaning A\'.le Ad.i. Wt. 

1I2 Simmenta l 
Steers 96.6 456.0 1 76 516.2 
Heifers 91. 4 475.0 178 533 .6 
Total 94. 0 465.5 177 524.9 

1I2 Brown Swiss 
Steers 95. 1 423.6 141 570.9 
Heifers 83. 1 374.6 159 519.8 
Total 89. 1 396.2 1 51 542 . 1 

Tota 1 a 11 Ca 1 ves 91. 0 422.9 161 535.5 

Summarj'. 

Through the use of crossbreeding marketable weights have been 
attained at 15 months. Within the 1969 calf crop, the calves that 
were half Charbray weaned 77 po unds heavier at 205 days a nd gained 
4.4% faster every day of their life than did their ha l f Hereford 
contemporaries. However, the Hereford calves gained faster in the 
feedlot. A 1/2 Charolais 1/4 Hereford 1/4 Bra hman cow produced 
1950 po unds of 1/2 Charbray calves. 

Despite the driest year on record the 1970 ca l f crop of 1/2 
Simmentals and 1/2 Brown Swiss calves posted a combined average 
205 day weight of 535.5 pounds. The Brown Swiss were an average 
of 25 days younger at weaning, however, adjusted to 205 days were 
3.3% heavier than the half Simmental ca l ves. 
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THE EFFECT OF SELECTION CRITERIA ON MILK PROD UCTION 

K. R. Hansen and C. D. Cornett* 

Introduction 

Several important factors exist which affect the growth of 
beef calves. Milk production of the dam has been shown to have 
considerable influence on the daily gain of the offspring, espe
cially the first few months after birth . Correlations between 
average daily gain of calves and average milk yields of their dams 
were found to be larger during early lactation and become smaller 
as weaning approached (Howes et al., 1958; Furr and Nelson, 1964). 
Drewry et al . (1959), however-;-reported correlations which in
creased--as-ractation progressed. 

The study reported herein was initiated (1) to determine the 
influence of four different selection criteria, A - 50% high gain, 
50% conformation, B - 100% high gain, C - 100% conformation, F -
100% low 9ain, on milk production after fourteen years of selec
tion and (2) to determine the influence of milk production on 
daily gain of calf at milking, weaning weight adjusted to 205 days 
of age and fat deposition or condition of the cow. 

Procedure 

Approximately one half of the cows in each of the four herds 
(A,B,C,F) were used in the study. The average age of the cows was 
six years. Prior to milking, cows and calves were grazing native 
pasture (under extremely dry conditions) with 32% liquid protein 
supplementation. During milking, cows were placed in drylot and 
fed free choice good quality cane hay and liquid protein supplement 
for maximum milk production . 

The procedure used for determining 24 hour milk production was 
by weight difference of the calves , weighed before and after nurs
ing . The weight gain was considered the pounds of milk produced 
(Neville, 1962). Calves were separated from their dams at 12 noon 
on day 1, and allowed to nurse at 4:30 p. m. on day 1, so that all 
cows entered the production period on an equal basis. The first 
nursing period at which weights were taken was at 8:30 a .m . on 
day 2. The second nursing period began at 4:30 p . m. on day 2. 
Weight gains for the two periods were totalled and considered the 
pounds of milk produced in a 24 hour period. 

Two trials, 34 days apart, approximate ly mid-way through lac
tation were conducted. 

Results and Discussion 

The average milk production data is presented in Table I. In 
every case morning milk production was more than twice as great as 
the evening due to interval between milkings. 

Less than a ten per cent difference existed in the highest 
producing C herd and the lowest producing A herd. None of the 
differences were statistically significant. When the two tr1ars 
were compared the A and B herds were almost constant, whereas there 

*Texas Tech University Research Center, Pantex, Texas. 
Bovina Feed Yard, Bovina, Texas. 
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TABLE I. AVERAGE MILK PRODUCTION DATA 

Herd A B 
Trial 2 2 
Av. milk produced, lb . 

A. M. 6.38 6. 14 6.50 6.60 
p. M. 2.00 2. 14 2. l 0 2. 10 

Total 8.38 8. 28 8 . 60 8. 70 

Av. of combined trials, lb. 
A.M . 6. 22 
P.M . 2.09 

Total 8.31 

6 . 55 
2 . l 0 
8.65 

8.42 
3.33 

11 . 7 5 

c 
2 

4.60 
2 . 00 
6. l 7 

6 . 68 
2.73 
9. 41 

5.93 
2. 5 7 
8.50 

F 
2 

7.20 
2.40 
9.60 

6.46 
2.50 
8. 96 

was cons i derable variation in the C and F herds, this was probably 
due to sampling, therefore the two trials were combined for com par
isons . 

Table II shows the relationship between milk production and 
various other production traits. 

TABLE II. MEANS AND SIMPLE CORRELATION COEFFICIENTS BETW EEN MILK 
PRODUCTION ANO VARIOUS PRODUCTION FACTORS 

Herd 

A 
B 
c 
F 

Av. 
24 Hr . Wt. at 
Milk Time of Wt./day 
Prod. Milking_ of Age 

x c.c x c. c. x 
8. 31 .424 264 . 5 .794** 2.23 
8. 65 .486 265.0 . 401 2.31 
9.41 . 507 239.4 .429 2.35 
8 . 96 .447 205.2 . 724** l. 99 

*S i gnificant (P <.05). 
*jSignificant (P<.01 ) . 

Fat thickness mea s ured i n i nches. 

Weaning Av . Fat 
Wt . Adj . Thick ness 
205 Days 

c.c. x 
of Cow_1 c.c. x 

.762** 421. l .387 0. 14 

.566 432.9 .667* 0. 15 

. 387 412 .9 . 091 0. 16 

. 458 375.6 .297 0. 11 

Although a 60 pound weight spread existed between herds, cows 
with larger calves at the time of milking did not necessari l y pro
duce more milk. 

Milk production was significantly (P<. 01) correlated to weight 
per day of age at milking in the A and F herds, that i s cows t ha t 
gave more milk produced faster gaining calves . 

When mil k production was related to weaning weight at 205 days, 
only the A herd showed a signif icant (P< . 01) correlation . 

When fatness or condition was considered only the B herd was 
correlated signifi ca ntly (P< . 05) . Correlation co effi c ients were 
highest between milk and fat when gain was the only factor consid
ered and selection and lowest when gain wa s not considered. 
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DIGESTIBILITY OF RATIONS CONTAINING SORGHUM 
GRAINS PRODUCED WITH DIFFERENT PHOSPHORUS 

FERTILIZATION RATESl 

Dale Hollingsworth, L.B. Sherrod and R. D. Pettit* 

Introduction 

Improved production practices are means by which the nutritive 
value of sorghum grains may be increased. Research over the past 
several years indicates that nitrogen fertilization has increased 
both the crude protein content and digestibility of irrigated 
sorghum grain. Hollingsworth et al. {197D) found that yields of 
irrigated sorghum grain were increased with 200 lb. phosphorus 
fertilization per acre with little or no further improvement at 
hig her rates. Research information is l imited concerning the ef
fects of phosphorus fertilization upon the phosphorus content an d 
nutrient component digestibi lity. The study reported herein was 
conducted to determine digestibility of rations containing white 
(G - 766W)2 and red (280)3 sorghum grains produced with different 
phosphorus fertilization rates. 

Procedure 

Both grains were produced under irrigation with constant ni
trogen (185 lb. per acre) and two (0 and 400 lb. 0-46-0 oer acre) 
phosphorus fertilization rates during the 1969 crop season 
(Hollingsworth et al., 1970). Grains from each agronomic treat
ment were dry rOTlea and incorporated in rations which contained 
in per cent: grain, 69.7; chopped sudan hay, 25.0; molasse s , 3.0; 
urea, 0.7; trace mineral salt, 1.0; calcium carbonate, 0.5; ele 
mental sulfur, 0.1; with 12. 0 mg. chlortetracycline and 2000 IU 
vitamin A per lb. of rat ion. Chem ical composition of the rations 
is given in Table I . 

Twenty-four crossbred wethers averaging 105 lb. were pla ced 
in metabolism sta lls and randomly allo tt ed six per treatment to 
the four rations for a diges~ibility trial involving a seven-day 
adjustment period followed by seven-day preliminary and co llec
tion periods. All animals were initially fed the respective 
experimental ration plus enough additional sudan hay to eq ual a 
50:50 concentrate: roughage ratio in the total daily intake of 
llOD g fed in two feedings. The sudan hay was reduced by about 
five per cent per day with proportionate i ncreases in the rations 
until the animals were cons uming 1100 g of the experimental rations 
fed in approximately equal portions twice daily. Feed intake was 
th en held constant during the remainder of the trial. Water was 

*Agronomist, Texas Tech University Research Center; Associate 
Professor of Animal Sc i e nce, Texas Tech University Research 
Center; Associate Professor of Range and Wildlife Management, 
Texas Tech University. 

1This study was a re searc h problem presented by the senior 
author in partial fulfillment of the requirements for the Ma ster 
of Science degree at Texas Tech University, Lubbock. 

2•3Funk Bros. and Northrup-King varieti es , re spec tively . 
Mention of proprietary products does not necessari ly imply endorse
ment of these products over other comparable products . 

35 



available free choice. Rations were sampled at each feeding; to
tal wet feces were weighed, sampled (10%' aliquot) and the samples 
composited daily; and total daily urine was diluted to a constant 
volume then a 100 ml aliquot composited for analysis. Fe cal 
samples were f rozen and urine samples refrigerated until analyzed. 
Proximate analysis of feed and feces, and urinary nitrogen a~a l ysis 
were conducted by A.O.A.C. (1965) methods. Gross energy deter
minations were made using an oxygen bomb, adiabatic calorimeter . 
Ca lc ium and phosphorus were determined by atomic absorption spec 
trographic procedures (Warner, 1970). True digestibility of crude 
protein was calculated using the value of 0.45 g metabolic fecal 
nitrogen per 100 g dry matter intake (Blaxter, 1964). 

TABLE I. CHEMICAL COMPOSITION OF RATIONS. 
G.ra in White Red 

Pho s p h-0 r us ra te, lb . /acre 0 iliHi 0 ilO!l 

Composition, OM Basis, % 
Organic matter 94.9 94.7 94.9 94.7 
Ash 5. 1 5.3 5. 1 5.3 
Crude proteina 11. 4 11. 3 11. 7 11. 5 
Calcium 0.27 0.27 0.27 0.27 
Phosphorus 0.27 0.28 0.28 0.27 

Gross energy, kcal/g OM. 4.302 4.280 4.302 4. 281 

aCrude protein levels were 9.2, 9.4 and 10.0, 9.1 percent of dry 
matter in the white and red grains at the O and 400 phosphorus 
rates, respective l y. Th e sudan hay contained 11.4% crude 
protein on a dry matter basis. 

Results and Discussion 

Digestibility data are presented in TABLE II. Digestibility of 
all nutrients were comparable between the two varieties. Nishimuta 
et al. (1969) found that digestibility of ration component s was high· 
er with the same white grain compared to regular red grain obtained 
at a commercial elevator. The red grain used in the present study 
was a specific variety pro du ce d under the same cond iti ons as the 
white grain. Digestibility of the si ngl e red var iety was apparently 
sufficient l y higher than the regu l ar grain used in the earlier study 
to account for the comparable results between the red and white 
grains noted in the data reported herein. Digestibility of 

TABLE I I. DIGE STI BILITY OF RATIONS CONTAINING IRRIGATED SORGHUM 
GRAINS PRODUCED WITH DIFFERENT PHOSPHORUS FERTILIZATION 
RATES. 

Gra in White Red 
Phosphorus rate, lb./acre !l ilOO !l il!lll 

Daily OM intake, g 975.5 978.7 976 . 6 978.2 
Diges tibility, OM basis, % 

Dry matter 79.0 79. 9 80 . 5 78. 1 
Organic matter 80.8 81. 8 82. 2 80. 1 
Non-protein organic matter 82.7 83. 1 83. 4 81. 7 
Gross energy 78.0 79.3 79.4 77. 3 
Crude protein 67.2 71. 7 7 3. 7 68.2 
True protei n 91. 9 96.5 96.9 92 . 8 

Daily N retention, g 2.6 2.5 3.2 2.8 
Diqestib l e energy, kc a 1 I g OM 3.36 3.39 3.42 3. 31 
TON, OM basis, % 76. 1 77 . 0 77. 5 75.0 

36 



the energy components was not influenced significantly by phos
phorus fertilization in the production of either sorghum grain. 
Both apparent and true digestibility of crude protein increased 
with the white grain and decreased with the red grain when these 
grains were produced with phosphorus fertilizer suggesting a 
possible grain x phosphorus fertilization interaction. Nitrogen 
retention was similar with all treatments. Results of the present 
study indicate that phosphorus levels in the grains were not 
s ufficiently altered by phosphorus fertilization compared to the 
control to appreciably affect digestibility of the major nutrient 
components in rations containing these grains. 

Summary 

Digestibility studies were conducted with sheep to determine 
the nutritive value of two irrigated sorghum grains (red and white) 
produced with two (0 and 400 lb. 0-46-0 per acre) phosphorus 
fertilization rates. The grains were dry rolled and fed in rations 
containing approximately 70% grain. Digestibility of the major 
nutrient components was comparable between the two grains with no 
appreciable influence from the phosphorus fertilization with either 
grain. 
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FEEDING VALUE OF GRAIN SORGHUM FOR SWINE AS AFFECTED 
BY VARIETY AND LEVEL OF PHOSPHATE FERTILIZATION 

L. F. Tribble. Keith Hansen, Dale Hollingsworth and R. H. Klett* 

The composition and feeding value of grain sorghum for live 
stock varies considerably due to differences in genetic makeup 
(varieties), weather and various agronomic practices . Deyoe and 
Shel lenberger (1965) showed that the protein content varied due 
to hybri ds and location. Mi ller et al . (1964) found significant 
differences in protein level of grain-sorghum due to location 
and hybrids and that fertilization resulted in both increased 
yields and increased protein levels . Wall and Blessin in a review 
edited by Wall and Ross (1970) stated that with improved grain 
sorghum varieties and hybrids, irrigation and fertilization, the 
grain has become larger, better filled with starch and has a lower 
prote i n content. Observations by grain and livestock producers 
indicate that there is considerable variation in grain sorghum and 
that the variation is probably due to many different causes. 

The objective of this study was to investigate the feedi ng 
value of grain sorghum for swi ne as influenced by variety and level 
of phosphate fertilization. 

Methods 

Grain sorghum produced at the Texas Tech University Research 
Center, Pantex. Texas was used in this study . Two varieties rep
resenting two types of grain sorg hum were used . These were North
rup King 280 (red) and Funk Bros. G-766W (white). Both varieties 
were grown on plots fertilized with various leve l s of phosphate 
fertilizer and the levels averaged 100 and 600 pounds per acre for 
the grain used in this study . Th e crop was irrigated five times 
during the season with fou r acre inches per application. 

The chemical composition of the grain sorghums is shown in 
TABLE I . The red grain sorghum tended to be higher in protein as 
did that grown on soil fertilized with 600 pounds of phosphate per 
acre. There appeared to be no difference in gross energy values 
of the gr ain sorghum due to the varieties or levels of phosphate 
fertilization. The grains did not differ in level of phosphorus 
and averaged 0. 32% phosphorus. 

Feeder pigs were purchased at a cooperative feeder pig sa le 
in Lou i siana . Pigs appeared to be mostly crossbreeds and their 
general heal th and thriftiness appeared to be good. Pi gs were 
allowed two weeks after de l ivery to the farm before being placed 
on experiment. The pigs weighed approximately 80 pounds when 
started on experiment and were removed at approximately 220 pounds. 

Pigs were housed in an open front shed with pens in front of 
the shed . Self-feeders and automatic waterers were used in each 
pen . Sprinklers were erected over each pen and were turned on 
when the temperature exceeded 85°F. 

*Professor of Animal Sc ience , Texas Te ch Univers i ty ; Texas 
Tech University Research Center . 
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TABLE I . CHEMICAL COMPOSITION OF TWO VARIETIES OF GRAIN SORGHUM 
AND EFFECT OF LEVEL OF PHOSPHATE FERTIL I ZATION 

Ory ma tter , % 
Prote in, % 
Gross energy, kcal/kg. 
Phosphorus, % 

Variety 
Red Wh1te 
Le vel of Phospha te (lbs/A . ! 

lOO 600 lOO 00 

89.2 
l 0. 9 

4416 
0.33 

89.5 
11. 4 

4368 
0.32 

89.6 
9.9 

4425 
0. 31 

89.3 
l 0. l 

4423 
0.32 

A two by two factorial design was used with three rep licates 
of te n pigs per rep licate for each treatment. 

Ra ti ons used are shown in TABL E I I. 
lower level of protein when they weighed 
Grain was gro und and mixed in a portable 
Rations were fed in a meal fo r m. 

Pigs were changed t o the 
approximately 125 pounds. 
hammer mill and mixer. 

Data were analyzed by analysis of variance for stat i stica l 
significance. 

TAB LE II . COMPOSITION OF RAT IONS 

Milo 
Soybean oil Mea l 
Salt 
De f luor inated phosphate 
Ca l ci um carbonate 
Premix3 

76.8 
20 
0.5 
l. 7 

l. 0 

82.2 
l 5 
0.5 
l. 0 
0.3 
l. 0 

1contained 16% protein, fed from start of t est to 125 lbs . 
2con tain ed 14% protein , fed from 125 lbs. to market. 
3Furnis hed the following vitamins and antibiotic per po und of 

ration: vitamin A, 1, 700 IU; vitamin O, 218 IU; ri boflavin, 2 mg .; 
calci um pantothenate, 4 mg .; niac i n, 9 mg.; c hol ine, 10 mg.; Bl2, 
5 mcg; and chlortetracycline, 10 mg. and the foll owing trace 
min erals in ppm: iron, 50; zinc, 100; manganese, 27 . 5; copper , 5 
and iodi ne, 0.75. 

Results 

The data fo r rate and efficiency of gain s of the pigs fed the 
vario us grains are shown in TABLE III. The average dai ly gai ns of 
the pigs were essentially the same for all treatments and t here 
were no statistical l y sig nifi cant differences between treatments. 
Feed required per pound of gain for the pigs did not differ 
significantly. Both rate of gain and feed efficiency were satis
factory wi th an average daily gain of 1 . 60 pounds per head per day 
and 3.63 pounds of feed required per pound of gain for all pigs in 
the st udy. 

These da t a i nd icate that there i s no difference in the feeding 
va lue for swin e between the red and white types of grain sorghum 
and the different levels of phospha t e ferti lization had no influ
ence on the feeding value of varieties used in this study . 
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TABLE III. EFFECT OF LEVEL OF PHOSPHATE FERTILIZATION ANO VARIETY 
OF GRAIN SORGHUM ON PERFOR MANCE OF GROWING-FINISHING 
SWIN E 

Variety 1 

Phosphate level, lbs/A 
Number of pigs2 
Initial weight 
Final weight 
Average daily gain 
Daily feed intake 
Feed/lb. of gain 

1 00 
30 
80.6 

Red 

217 . 2 
1. 55 
5.75 
3 . 72 

600 
29 
80. l 

224.6 
1. 64 
5.89 
3.60 

White 

l 00 
30 
79.7 

223 . 3 
1. 63 
6.00 
3.69 

1Red=Northrup King 280, White=Funk Bros. G-766W 
2Three rep li cates of 10 pigs each. 
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600 
30 
80.0 

220.4 
1. 59 
5.59 
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PRODUCTION OF FORAGE SORGHUMS FOR SILAGE 

Dale Hollingsworth, L. B. Sherrod, and R. H. Klett* 

roduction 

Forag e so rghums are an important silage crop in the Texas High 
ins. A majo r reason for t his popularity is the yield advantage 
di se ase resistance of sorghums as compared with corn, especially 

er drought conditions . 

Each year, various numbers of forage sorghum hybrids have been 
ke ted in the Texas High Plains. These hybrids comprise a wide 
ge of varieties varying in height, stalk s i ze , head and grain 
elopment , maturity date and other agronomic characteristics. 
primary objectives of this study was to evaluate yield and 

nical composition of four fo r age sorghums varieties for silage. 

:edure 

Fo ur forage s orghum varieties were grown on Pullman clay loam 
I having "A" slope in a completely randomized experiment involv-
four main plots. The field area involving all plots had common 

iious treatment and was fallowed the year prior to the study 
i9) . Each main plot was si xteen 40-inch rows approx imately one
f mile l ong. The seed-bed was prepared by standard irrigation 
:edures with ni trogen banded at a de pth of eight inches under 
furrow beds (40-inches between bands) at the rate of 200 lbs . 

I per acre just prior to bedding. All varieties were planted 
! 3 at a s eed ing rate of eight pounds per acre wi th unit fle x 
iters in single r ows, on top of the furrow bed s 40-inches apart. 

Irrigations were applied post-plant (June 5) and during the 
1ing season on June 20, July 10, and Augu s t 12 as fo ur acre inch 
application. Weed control co nsisted of 1.5 lb . of atrazine and 
gal. of oil per acre app lied as a single aerial applicatio n on 

! 27. The sorghum was sprayed for green bug control on July 13 
24 with 0.5 lb . of parathion in one gallon of water per acre. 

Silage yields were determined by harvesting two 660 ft. repli
!S of the two center rows of each pl ot on September 12. Samp les 
1reen forage from each plot were obtained to determine moisture 
:entage and for chemical analys i s. 

1lts !!!.'!_Discuss ion 

Dry matter yields ranged from 10 ,900 lbs. to 11 ,900 lbs. per 
! (TABLE I) . The 367 wa s less mature at harve s t primarily be-
e of the taller growth characteristics which requires a some
larger growi ng season than that for the other varieties. 

Chemical analysis of the forage f rom each variety is presented 
'ABLE II. Chemical composition was generally comparable between 
four varieties. The s light differences in stage of maturity 
rently had little effect on the chemi cal composition of the 
ge. This wa s probably because the differences in stages of 
rity were not extreme enough to allow expression of the chemical 
ges normally associated with increased plant maturity. 

*Texas Tech University Research Center, Pantex, Texas. 
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TABLE I . AGRONOMIC DATA FOR FOUR FORAGE SORGHUM VARIETIES. 

Variety Yield Ory Stage of OM % 
Matter l bs . /ac . Maturity as cut 

NK 300* 11 , l 00 Full bloom 26.4 
NK 325 10,900 Full bloom 21. 6 
NK 367 ll , l 90 Pre-bloom 20 . 2 
Warner Husky 11 • 900 Full bloom 23.9 

*Northrup-King and Warner Varieties, respectively. Mention 
of proprietary products does not necessarily imply endorsement of 
these products over other comparable products. 

TABLE II. FORAGE SORGHUM - COMPOSITION AS CUT 

Sorgh um variety Warner Husky NK-300 NK-325 N K- 367 

Composition, OM basis, % 
Organic matter 91. 9 91. 7 92 . 9 91. 9 
Ash 8. 1 8.3 7. l 8. 1 
Crude protein 6.2 6. l 5.4 6.4 
Ether-extract 2.6 2.2 2.5 2.2 
Crude fiber 32. 6 33.9 32.7 33.8 
N-free extract 50.5 49.5 52. 3 49.5 
Calcium 0.18 0.26 0. 19 0. 25 
Phosphorus 0. 17 0.20 0. 17 o. 16 
Potassium 1 . 56 l. 58 l. 44 l. 95 
Magnesium 0. 15 0. 19 0. 12 0.13 

Composition, OM basis , ppm. 
Manganese 37.0 39.0 30 . 0 34.0 
Iron 146 .0 200.0 163 . 0 182 . 0 
Copper 1 3. 0 14.0 l 3. 0 13. 0 
Zinc 28.0 31. 0 25.0 27.0 
Molybdenum 0.6 0 . 3 0. 5 0. 5 

Summary 

Four forage sorghums varieties were evaluated for production 
of forage intended for s i 1 age. Yields ranged from l 0, 900 1 bs . to 
11,900 lbs. of dry matter forage per acre. Chemica l composition 
was similar with all varieties. 
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Introduction 

YIELD, COMPOSITION AND DIGESTIBILITY OF 
CORN HYBRIDS FOR SILAGE 

Dale Hollingsworth, L. B. Sherrod 
R. H. Klett and B. G. Maben* 

During the l ast few years, the number of feedlots on the Texas 
High Plains has increased rapidly. Corn production has also in
creased as a major si lage crop for this expanding feeding industry . 
This study was conducted to compare production and quality of 
different t ypes of corn as silage crops. 

Procedure 

Eight corn hybrids were planted May 21 at a seeding rate of 
31 ,363 kernels per acre with a precision depth planter in single 
40-inch . rows. Plot size was four rows 1800 ft. long. 

Anhydrous ammonia and superphosphate (0-46-0) were applied 
pre-plant at rates to produce 200 l bs. of nitrogen and 3B lbs . of 
phosphorus per acre. Five post-plant irrigations (four acre inc hes 
per app li cation) were applied during the growing season to all 
plots with the three si lage hybrid s receiving a sixth irrigation. 
Atrazine was applied as a single aeria l app l ication at the rate 
of 1.5 lb. and 0.5 gal. of oil per acre for weed control on 
June 13. 

The ce nte r two rows of each pl ot were harvested on September l 
with a fie l d forage harvester and weighed for total forage yields. 
Samples from all eight variet ies were co llec ted and oven-dried at 
160°F., for forage dry matter yield determinations and chemical 
analysis. Forage from the harvested rows of two grain, one dual 
purpose and one silage variety were placed in large polyethylene 
bags , the air exc luded, the bags tied airtight, then stored in a 
dark room at about 75°F. for 30 days prior to use in a digestibility 
trial with sheep. Samp l es of the var i eti es used in the digesti
bility trial were separated into the ear and stalk-leaf portions. 

Results and Discussion 

Agronomic data for eight corn hybrids are presented in TABLE I. 
Fina l plant population expressed as plants per acre varied from 
22,000 to 30,500. Bloom date was the same for all grain and dual 
purpose hybrids with t he three silage hybrids requiring a longer 
time to bloom. 

Dry matter content and yield, and chemical composition data 
are given in TABLE II. Dry matter content at ensiling was hi gher 
for the grain corns than the other two types (dua l purpose and 
silage), and these types had comparable average dry matter at the 
time of harvest. Forage dry matter yie lds ranged from 9,542 to 
11,625 lb. per acre with the highest yield occurring from a silage 
hybrid (717). Chemical composit;on was general l y comparable be
tween types of corn and varieties within each type. Two silage 
v~rieties (735 and 756) tended to contain slightly hi gher crude 
fiber level s which was reflected i n the somewhat lower nitrogen
free extract component of these si l ages . 

*Texas Tech Univers ity Research Center, Pantex, Texas . 
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TABLE I. AGRONOMIC DATA OF EIGHT CORN HYBRIDS EVALUATED FOR SILAGE 

Type of
1
corn Grain Dual Puq~ose Silage 

Variety 63 621 635 657 6!!0 717 735 756 

Kernels planted per acre 31 ,363 31. 363 31. 363 31,363 31. 363 31 • 363 31 ,363 31,363 
Final stand, plants per acre 26,000 30,500 22,000 24,000 24,500 23,000 22,000 22,0 00 
Percent kernel los s l 7 . 1 2 . 7 29 . 9 2 3. 5 21. 9 26 . 7 29 . 9 29.9 
Bloom date, Aug. 1970 4 4 4 4 4 l 0 20 1 5 

1Northrup-King varieties. Mention of proprietary products does not neces sari ly imply endorsement of 
these products over other comparable products . 

TABLE I I. DRY MATTER CONTENT, YIELD, AND CHEMICAL COMPOSITION OF CORN AS ENSILED 

Type of corn Grain Dual Puq~ose Silage 
Variety 63 621 635 657 680 717 735 756 

Dry matter (OM) % 34.2 33 . 0 30 . 0 26 . 2 24 . 6 27.4 22.0 23.4 
OM yield, lb . /acre 11. 058 11. 927 l 0. 327 9,858 11 ,472 11 • 625 9,542 10,207 
Composition, OM basis,% 

Organic matter 94.5 95. 1 94 .8 94 . 0 94. l 94 . 2 95 . 2 93 . 1 
Ash 5. 5 4 . 9 5 . 2 6. 0 5 . 9 5 . 8 4. 8 6 . 9 
Crude protein 7. 5 7.0 7. 5 7 . 6 7.4 7. 0 7.4 7. l 
Ether extract 2.8 2.8 3.0 2.7 2.8 2.5 2.3 2 . 6 
Crude fiber 25.7 24.4 24.6 26 . 0 25 .7 26.2 29 . 7 28.0 
N-free extract 58.4 60.9 59.6 57 . 8 58.3 58 . 4 55 . 8 55 . 4 
Calcium 0. 18 0 . l 8 0 . 21 0.27 0 . 19 0. 26 0.29 0.26 
Pho s phorus 0. 21 0.21 0.22 0.23 0. 18 0. 22 0.20 o. 20 
Potassium 1. 31 1.46 1. 51 1. 58 1. 25 1. 51 1. 77 1. 58 
Magnesium 0. l 3 0. l 3 0 . 13 o. 18 o. 13 0. 16 0. 19 0 . 19 

Composition, OM basis, ppm 
Manganese 52.0 51. 0 60.0 69.0 60.0 73.0 72 . 0 52.0 
Iron 120.0 1 34. 0 98.0 186.0 l 34. 0 149 .0 162.0 160 . 0 
Copper 9.0 11. 0 10.0 11. 0 9.0 10 . 0 10.0 l 0. 0 
Zinc 27 . 0 26.0 29.0 32.0 24.0 33.0 32.0 28 . 0 
Molybdenum 0. 6 0.6 0.8 0.2 0.4 0.3 0.4 0. 8 



Ory matter proportions and stage of maturity at the time of 
ensiling and chemical composition of the four silages fed in the 
digestibility trial are presented in TABLE III . The grain varie 
ties were somewhat more mature and the ear comprised a larger per
centage of the total dry matter than in the other two types. Oi
gestibili ty of the major nutrient components (TAB LE IV) except 
crude fiber also tended to be higher in the grain type corn sil
ages than with the other two types. Thes e differences were 
probably a function of the later maturity and the higher percent
age of the tota l dry matter contained in the ear than with the 
other types. 

TAB LE III. ORY MATTER PROPORTIONS ANO STAGE OF MATURITY AT 
ENSILING ANO CHEMICAL COMPOSITION OF CORN SILAG ES. 

Variety 
Type of corn 

As ensiled, 
Stage of maturity 
Ears, % of total OM 
Stalks - leaves, % 
of total OM 

Silages, as fed 
Ory matter, % 

63 
Grain 

La te dent 
48.8 

Composition, OM basis, % 
Organic matter 

51. 2 

33.6 

93.2 
Ash 
Crude protein 
Ether extract 
Crude fiber 
N-free extract 

Gross energy, kcal/g OM 

6.8 
7. 3 
2 . 8 

23.8 
59.3 
4. 291 

635 
Grain 

Late dent 
52.0 

48.0 

30. 4 

93.2 
6.8 
8.0 
3.0 

22.8 
59.4 

4.347 

680 
Dual 

Purpose 

Late milk 
36.5 

63.5 

24.4 

94.0 
6.0 
7. 3 
2.8 

2 7. 5 
56.4 
4.325 

TABLE IV. CONSUMPTION ANO DIGESTIBILITY OF CORN SILAGES 

Silage 

Daily OM intake, g 
Digestibi l ity, % 

Ory matter 
Organic matter 
Nonprotein organic matter 
Ether extract 
Crude fiber 
N-free extract 
Gross energy 
Crude protein 

Digestible energy, kcal/g OM 
TON, OM basis,% 

Summary 

63 

787.2 

62.9 
65. 1 
65.8 
80.8 
49.7 
71. 6 
63.2 
56.6 

2 .71 2 
63.6 

635 680 

805 . 4 752.7 

63. 9 60 . 5 
66 . 2 63.3 
66.9 64.2 
80 . 7 77.8 
50.2 5 3. 1 
72.6 68.9 
64.8 61. l 
58.0 53. 1 
2.817 2.642 

64.6 62.2 

717 
Silage 

Early dent 
32. 5 

67.5 

26 . 6 

93.9 
6. 1 
7.5 
2. 5 

26 .4 
57.5 

4. 319 

717 

712.5 

60.0 
62.8 
63. 5 
74 . 0 
49.0 
69.7 
60.7 
54.7 

2.622 
61. 3 

Studies were conducted to compare yield, chemical composition 
and digestibility of three irrigated corn types (grain, dual pur
pose and silage) produced for silage. Average dry matter yields 
were comparab l e between the grain and silage types with slightly 
lower yields for the dual purpose corn than the other two types . 
Chemical composition was comparab le between types. Digestibility 
of the major non-fiber energy components was higher with the 
grain type corn than with the dual purpose and silage types. 
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Crude fiber digestibility tended to be higher with the dual purpose 
and silage corns. Crude protein digestibility was also somewhat 
higher with silage from the grain type corn . 
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r,RAIN SORGHUM PERFORMANCE USING DIAMMONIUM 
PHOSPHATE FERTILIZER WITH AND WITHOUT MICRONUTRIENTS 

Oale Hollingsworth and Harold Roberts* 

Introduction 

Grain sorghum production on the High Plains of Texas has in
creased rapidly through the use of hybrid sorghum, fertilizers and 
irrigation. The amounts of micronutrients or trace elements needed 
for maximum plant growth are affected by native fertility, past 
cropping and fertilizer history. Most soils have been able to 
supply the small amounts of micronutrients required, but these 
elements are being depleted as soils ar~ cropped for longer periods 
of time, and as higher sorghum yields take more out of the soil 
each year. As a result, crops grown under high production may not 
receive enough of these nutrients during critical growth periods 
and therefore, may not produce the desired yields . 

The primary objective of this study was to evaluate the use 
of diammonium phosphate with and without micronutrients upon grain 
sorghum yield. 

Procedure 

This study was conducted on Pullman silty clay loam soil 
having "A" slope with common previous treatment except plots one, 
two and six (TABLE I). 

Plot size was eight 40-inch rows 2,000 ft. long. The seed
bed was prepared by standard irrigation procedures which consisted 
of stalk shredding, deep ripping at a depth of approximately 12 
inches followed by two diskings to incorporate stubble into the 
soil. Fertilizer was maintained at a constant rate of 200 lbs. of 
N per acre with the use of diammonium phosphate (18-46-0) and 
anhydrous ammonia. Dry fertilizer was applied at the rates of 150 
lbs. of total material per acre with and without micronutrients. 
These were blended with the 18-46-0 by a special micro-charger 
process. Trace elements rates were 0.15 lbs. Fe, 0 . 075 lbs. Mn, 
and 1. 125 lbs. of Zn per acre as one treatment and 0. 30 1 bs. Fe, 
0.15 lbs . Mn, and 2.25 l bs. Zn per acre as the second treatment. 
The third treatment was anhydrous ammonia and 18-46-0 without 
trace elements with the control plots receiving no fertilizer. 

Nitrogen was applied in the form of anhydrous ammonia at a 
12-inch depth on 40-inch row centers under the lister beds with 
lB-46-0 applied on the soil surface using a Hamby-Fert-I-Band. 1 
Dry fertilizer was incorporated into the soil with a rolling 
cultivator prior to planting. 

A full season grain sorghum variety was planted May 22 at a 
seeding rate of 10 lbs. per acre in 10-inch double drill rows on 
top of the furrow beds. Herbicide was applied for weed control on 
June 10 at the rate of 1.5 lbs. Atrazine and 0.5 gal. oil per acre 
as a post-emergence application. Five post-plant irrigations {4 
acre inches per application) were applied during the growing 
season. The test was sprayed on July 13 and 24 with O. 5 lbs. of 
parathion in one gallon of water per acre by aerial application 

*Texas Tech University Research Center, Pantex, Texas. 
1Hamby-Fert-I-Band. Mention of proprietary products does not 

necessarily imply endorsement of these products over other compara
ble products. 
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for green bug control. Yield data were obtained by combining and 
weighing the four midd le rows of each plot. 

TAB LE I . YI EL DS OF IRRIGATED GRAIN SORGHUM AT SIX LEVELS OF 
FERTILIZER WITH GROUND APPLICATION OF 18-46-0 WITH AND 
WITHOUT TRACE ELEMENTS. 

Pl o td 
TREATMENT YIELDe 

NH4 lbs., N. 1 b . 18- 46-0 16 . Fe lb. Mn 1 b. Zn Tl>"S"-:-
No. per acre per acre per acre per acre per acre per acre 

1 a 200 0 0 0 0 7,046 
2b 0 0 0 0 0 3,706 
3c 173 150 0 0 0 6,723 
4c 173 150 0. 3 0. 15 2.25 5,089 
5c 173 150 0. 15 0.075 1 . 12 5 6,228 
6f 0 0 0 0 0 6 '1 02 

aPlot received 185 lbs. of N from 1967 through 1969 and 200 
lbs. N in 1970. 

bPlot received no fertilizer from 1967 through 1970. 
cP l ots received no fertilizer from 1967 through 1969. 
dPlot size (26 . 4 x 2,000 ft.). 
eYield adjusted to 12% moisture. 
fPlot received 185 lbs. of N from 1967 through 1969 and no N 

in 1970. 

Results and Discussion 

Grain sorghum yields varied from 3,706· to 7,046 lbs. per 
acre (TABLE I), with the highest yields occurring with anhydrous 
ammonia fertilizer alone. As the levels of trace elements were 
increased sorghum yields were consistently decreased. Hollingsworth 
1970 (et al) found that foliar application of zinc, iron combina
tions and--Zinc alone surpressed grain sorghum yields. Other in
vestigators (Y oung et al, 1969) have reported similar results with 
foliar. application of trace· elements on forage so rghums . 

Summary 

A diammonium phosphate fertilizer study with and without 
micronutrients wa s conducted on Pullman silty clay loam soil with 
irrigated grain sorghum at the Texas Tech University Research 
Center. Two-hundred . pound s of nitrogen per acre was maintained 
with the use of anhydrous ammonia and 18-46-0. The highest yields 
were 9btained with the use of anhydrous ammonia a l one and with 
18-46-0 without trace elements. Generally sorghum yie lds were 
s upp ressed with increased l evels of trace elements. 
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THE INTERACTION OF IRON AND ZINC WITH PHOSPHORUS 
AT HIGH LEVELS OF PHOSPHORUS FERTILIZATION WITH 

IRRIGATED GRAIN SORGHUMl 

J. L. Green and Dale Hollingsworth* 

Introduction 

A grain sorghum study (Hollingsworth, et al . ) conducted in 
1969 showed that at the rates of 400 and BOO-pounds of P205/acre 
yields were suppressed without the application of iron (Fe). The 
application of Fe consistently increased yields while zinc (Zn) 
reduced yields. This study was conducted to determine if these 
relationships would exist at a higher level of phosphorus (P) 
fertilization. 

Procedure 

This study was conducted on Pullman silty clay loam soil hav
ing "A" slope with common previous treatment. Plot size was eight 
40-inch rows 1800 ft . long with four replications. Seed-bed was 
prepared by standard irrigation procedures which consisted of 
stalk shredding, deep ripping at a depth of approximately 12-
inches followed by three diskings to incorporate stubble into the 
soil. Nitrogen (anhydrous ammonia) and P205 were applied as a 
single pre-plant application with a Hamby-Fert-1-Band.** Nitro
gen (200 lb. of N. per acre) was banded under the furrow beds at a 
depth of ten-inches with P205 banded as a surface aoplication at 
the rates of 0, 740, and 1425 lbs. per acre . A rolling cultiva
tor was used to incorporate the P205 into the soil prior to plant
ing. A full season variety of grain sorghum was planted May 22 at 
a seeding rate of ten lbs . per acre in ten-inch double drill rows 
on top of the furrow beds . Herbicide was used for weed control on 
June 10 at the rate of 1.5 lbs. Atrazine and 0.5 gal. oil per 
acre as a post-emergence application. Six post-plant irrigations 
(4 acre inches per application) were applied during the growing 
season. Parathion was used on all plots for green bug control on 
July 13 and 24 . Foliar application of two lbs. sulfate salt of 
Fe, Zn, and Fe-Zn (2 lbs. of each) in 20 gal. water per acre was 
used on each fertilizer treatment when the sorghum was 20-inches 
tall . Yield data were obtained by combining and weighing the four 
middle rows of each plot. 

1This research was supported by the Killgore Research Center, 
West Texas State University, Canyon, Texas . 

*Head, Department of Plant Science, West Texas State Univer
sity, Texas Tech University Research Center, Pantex, Texas. 

**Hamby-Fert-1-Band . Mention of proprietary products does not 
necessarily imply endorsement of these products over other compar
able products. 
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TABL E I. YIE LDS OF I RRIGATED GRAIN SORGHUM IN LB. GRA I N/ACRE AT 
THREE P LEVELS WITH FOLIAR APPLICATION OF TRACE ELEMENTS. 

Trace Elements 
None 

Fe 
ZN 

Fe Zn 

AVERAGE 

*Plants were lodged. 

Res ul ts and Discussion 

Treatments 

0 

7896 
7146 
7687 
7896 

7656 

1 b. P205/acre 

740 1425 

8208 6854 
7833 7854 
7875 6080* 
7938 7958 

7964 7187 

Sorghum yie l ds varied from 6080 to 8208 pounds of grain per 
acre (TABLE I) with an average yield of 7602 pounds of grain per 
acre. The 0, 740, and 1425 pounds of P205 per acre averaged 7656, 
7964, and 7187 pounds of grain, respectively. This shows that t he 
fertility level of these plots wa s high prior to fertilization . 
The plot yields from the 0 and 740 pounds P205 per acre were fairly 
consistent and diffe rences were sma l l. The failure of the 740 
pounds of P205 per acre to i nteract with the trace elements is not 
consiste nt with the 1969 results; however, it may be due to l ack of 
incorporation . 

Interact i ons between P and trace elements occurred at the high 
rate of P fert il ization (1425 pounds P205 per ac·re). Without trace 
elements the y i eld was reduced from 8208 to 6854 pounds, a differ
ence of 1354 pounds Fe, either alone or in combination with Zn, 
maintained the yie l d a t the 740 pounds l evel . Altho ugh Zn depress 
ed the yield at the 1425 pounds of P205 per acre, this plot had 
considerable l odging making interpretation hazardous . 

The reduction of the gra i n sorghum yield with high rates of P 
fertilization indicates that an interaction occurred. Since t he 
application of Fe as a foliar spray prevented this reduction in 
yield, it is t hought that the interac t ion is between Fe and P wit h 
the P reduc i ng the avai l abi l ity of Fe to or within t he pl ant. The 
consistent reduction of yields by the foliar applicat i on of Zn in 
the 1969 study were not observed in th is experiment. 

Summary 

AP ferti l izer study with foliar application of Fe and Zn was 
conducted on Pullma n silty cl ay l oam wit h irrigated grain sorgh um. 

The average yie l d of these plots was 7602 pounds of grain per 
acre. Lit tle response differences were noted between the 0 and 
740 pounds of P205 per acre; however, the 1425 pounds of P205 per 
acre reduced the yield 1354 pounds. The application of a foliar 
Fe prevented yield reduction, indicat in g that excess phosphorus 
was red ucing the avai l abi l ity of Fe either to or withi n t he plant . 
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INFLUENCE OF PHOSPHORUS FERTILIZATION LEVELS 
UPON YIELDS AND ON THE AVAILABILITY OF 

IRON AND ZINC WITH IRRIGATED 
GRAIN SORGHUM II* 

Dale Hollingsworth and J. L. Green** 

Introduction 

T~is study was initiated in 1969 and the results from the 
first year have been reported (Hollingsworth, et al). They show 
that maximum production was obtained with the appTTcation of 200 
pounds of P205 per acre without trace elements. However, when 
iron (Fe) was applied yields increased up to 400 pounds of P205 
per acre. Application of Fe consistently increased yields while 
zinc (Zn) reduced yields. This study was conducted to determine: 
(1) effects of P fertilization levels, and (2) whether P applica
tions induce micronutrient deficiency with irrigated grain sor
ghum. 

Procedure 

Two full season varieties of grain sorghum were planted on 
Pullman silty clay loam soil having "A" slope and common previous 
treatment, in a sp l it-plot experiment involving eight main plots. 
Each main plot was eight 40-inch rows one-half mile long with four 
equal sub-plots within each main plot. Phosphorus (P205) was ap
plied the previous crop year at the rates of 0, 200, 400, and 800 
lbs. of P205 per acre as the main plots, with sub-plots foliar ap
plications of two lbs. sulfate salt of Fe and Fe-Zn (two lbs. of 
each) in 20 gal . water per acre on each fertilizer treatment. 
Trace elements were applied July 10 by aerial application when the 
sorghum was 20-inches tall. The seed-bed was prepared by standard 
irrigation procedures which consisted of stalk shreddin9, deep rip
pi ng, followed by three disking to incorporate stubble into the 
soil. Anhydrous ammonia (200 lbs. of N) was applied as a pre-plant 
application at a depth of ten-inches under the furrow beds. The 
grain sorghum was planted at a seeding rate of eight pounds per 
acre in s ingle 40-inch rows on top of the furrow beds. Herb i cides 
were applied as a post- emergence application for weed control with 
all plots receiving two applications of Parathion for green bug 
control. Five irrigations (four acre inch per application) were 
applied during the 9rowing season. Yield data were obtained by 
combining the middle four rows of each sub-plot. 

Results and Discussion 

Sorghum yields varied from 2030 to 6865 pounds of grain per 
acre (TABLE I). Although the highest yield (686 5 pounds) compares 
fav orably with the highest yield (6818 pounds) of the lg69 trial, 
the average yield wa s 1309 pounds lower in 1970. This difference 

*This research was supported by the Killgore Research Center, 
West Te xas State Univers ity, Canyon, Texas. 

**Assi s tant Agronomist, Texas Tech University Research Center, 
Pantex, Texas, and Head, Department of Plant Sc ience, West Texas 
State University, Canyon, Texas. 
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is attributed to the presence of root rot and the resulting lodg 
ing whic h was preva l ent in t he 1970 plots. 

Also, it is doubtfu l if this trial received sufficient irri 
gation for maximum production due to the extremely dry growing 
season of 1970. This is refl ected in lower total yields and in 
the yi eld distribution within the plots. For these reasons it is 
felt that any effects of trace elements were masked by the dry 
season and the root rot. 

The main plot effects regarding the rate of phosphorus ferti
lizer were under less bias and with eight replications are consi 
dered to be valid. The 0, 200, 400, and 800 pounds of P205 per 
acre plots yields averaged 4287, 5008, 5652, and 4101 pounds of 
grain sorgh um per acre, respectively. The response of grai n sor
ghum to the 400 pounds of P205 per acre level follows the concept 
that plant growth responses to the heavier application of phos 
phorus under s tress conditions. This differs from the 1969 trials 
in which yields were increased to the 400 pounds of P205 per acre 
only with the foliar application of iron. As previous l y noted, 
the fai l ure of fo l iar application of iron to show the response 
noted in the 1969 ~tudy and in a companion study conducted during 
1970 is also thought to be due to stress conditions. 

TABLE I . YIELDS OF IRRIGATED GRAIN SORGHUM AT FOUR P LEVELS WITH 
FOL I AR APPLICATION OF TRACE MINERA LS. 

Treatments Varieties 

p Trace El ements NK-280 l G766W1 
1 b. grain/acre 1 b. grain/acre 

0 None 5605 4375 
Fe 2645 5925 

Fe Zn 3910 5630 
Fe Zn 2030 4160 

200 None 6205 4870 
Fe 4430 5 325 

Fe Zn 6170 6820 
Fe Zn 2245 3995 

400 None 4740 6135 
Fe 6185 6525 

Fe Zn 6 37 5 6865 
Fe Zn 4740 3645 

800 None 5065 6420 
Fe 2555 3965 

Fe Zn 4530 5350 
Fe Zn 2780 2140 

AVERAGE 4388 5134 

1Northrup-King and Funk Bros. varieties, respectively . Me n
tion of proprietary products does not necessarily imply endorse
ment of t hese products over other comparable products. 
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Summary 

A P fertilizer study with foliar application of Fe and Zn was 
conducted on Pullman silty clay loam with irrigated grain sorghum. 

The 0, 200, 400, and 800 pounds of P205 per acre plots yields 
averaged 4287, 5008, 5652, and 4101 pounds of grain per acre, re
spectively. The occurrence of maximum yields at the 400 pounds of 
P205 per acre instead of the 200 pounds level noted in the 1969 
study is attributed to the physiological stresses of the 1970 grow
ing season. It is thought that these stresses and root rot masked 
the effect of trace elements. 
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WEED CONTROL STUDIES IN CORN 

Dale Hollingsworth and Bill Turner* 

Introduction 

Increased interest in corn production on the Texas High 
Plains has created a need for weed control information for corn . 
Much of the inte rest in corn producti on is related to the expan
sion of beef cattle feeding in the region . 

Two weed control studies i n corn were conducted at the Texas 
Tech University Research Center i n 1970 . One study was a pre
emergence application after planting, and the other a post-directed 
application when the corn was 12-18 inches tall. 

Procedure, Results and Discussion 

The main plot was eight 40-inch rows 2,900 ft. long in Pull ma n 
clay loam. An early-maturing variety of corn was planted in sin
gle 40-inch rows on top of weed-free beds on June 3. A seeding 
rate expected to produce plant populations from 28 , 000 to 30,000 
plants per acre was used. Three post-plant irrigations were ap
plied to all plots on June 10, July 10, and July 22 as a four acre 
inch application, with only four plot rows receiving one irrigation 
on August 10. Anhydrous ammonia was applied as a single preplant 
application at the rate of 200 lb s. of nitrogen per acre at a depth 
of eight inches under the furrow beds. All plots were sprayed for 
green bug control on July 13 and 24 with 0.5 lbs. of parathion in 
one gallon of water per acre. 

(l) Pre-emergence Study: Fifteen herbicide treatments were ap
plied broadcast to weed-free beds on June 4, 1970 (TABLE I). Herbi
cides were applied at 35 to 40 PSI in 20 gallons water per acre 
with a small plot sprayer. Pigweed plants were quite sparse but 
grasses were numerous in all plots. Best grass control was with 
AAtrex + La ssol and GS-13529 + Lasso. However, control was als o 
good with Ramrod combinations and Ramrod alone. Tria zine herbi
cides alone did not give as good grass control. How ever, the 
control obta i ned with all treatments was acceptable . Prima ry 
grasses were: barnyardgrass, stinkgrass, and witchgrass. 

(2) Post-directed Study: Two herbicides were compared for 
post -emergence act 1v1ty on grasses in corn. Two formulations of 
Evik (ametryne) and one formulation of Igran (terbutryn) were ap
plied on July 21 (TABLE II). Applications were made by directing 
the spray off the foliage at the base of the corn plants. Ratings 
were taken at seve n days and 30 days after herbicide appli ca tion. 
Grass control was better with Evik than with Igran . There was no 
great differenc e between Evik formul at i ons, but there was an in
crease in control at t he 1 .0 l bs . per acre rate, where oil was 
used instead of a surfactant. At time of application some of the 

*Assistant Agronomist, Te xas Tech University Research Center, 
Pantex, Texas , and Resea rch Representative, Geigy Agricultural 
Chemicals, Ardsley , New York. 

1Mention of proprietary produ cts doe s not imply endorsement 
of these prod ucts over other comparable products. 
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TABLE I. PERCENT GRASS AND PIGWEED CONTROL ON 7- 27-70 AND 
S-19-70 FOL LOWING PRE - EMERGENCE {AFTER PLANTING) 
APPLICATIONS OF HERBIC I DES TO CORN ON 6- 4-70.a 

Broadcast Percent Weed Control 
Rate 7-27-io i'!-19- 70 

Herbicide Lb ./A {ai) Pigweed Grassesb P1gweeil Grasses 

AAtrex + Princep l + l l 00 so 100 SS 
AAtrex + Princep l ~ + l~ l 00 7B 100 BS 
AAtrex + Lasso l + l 100 95 100 gB 
AAtrex + Lasso l + 2 l 00 g5 l 00 g5 
AAtrex + Ramrod l + 2 l 00 go 100 92 
AAtrex + Ramrod 1 + 3 100 gB 1 00 92 
Lasso 2 l 00 go l 00 B5 
Ramrod 3 95 9S 9B g2 
AAtrex 2 l 00 7B 100 7S 
Princeo 2 100 S5 l 00 SB 
GS-1352gc 2 100 so l 00 S5 
GS-1352g + Lasso + 1 100 9B l 00 gs 
GS-1352g + Lasso + 2 100 g5 l 00 g5 
GS- 13529 + Ramrod + 2 l 00 B5 100 g2 
GS-13529 + Ramrod + 3 100 g5 100 g2 
Check 0 0 0 0 0 

aPlot size four 40" rows, 50 ft . long. Four replications. 
~roadcast application. 

bGrass species - Barnyardgrass (Echinochloa crusgalli), 
Stinkgrass (Eragrostis cilianensis), W1tchgrass (Panicum capillare). 

cGeigy Agricultural Chem i cal experimental compound 

TABLE II . PERCENT GRASS CONTROL ON 7-27-70 AND B- 19-70 FOLLOWING 
POST-DIRECTED APPLICATION OF HERBICIDES TO CORN ON 
7-2T-7o.a 

Broadcast Percent Grass Control b 
Herbicide Lb ./A (ai) 7-27-70 i'!- 19-70 

Evik sow + SurfC l. 0 so 70 
Evik sow + Oil l. 0 90 S7 
Evik BOW + Surf 2 . 0 B7 g3 
Evik BOW+ Oi l 2.0 go 90 
Ev i k 2E + Surf l. 0 go 70 
Evik 2E + Oil l. 0 so S3 
Evik 2E + Surf 2.0 go 90 
Evik 2E + Oil 2.0 70 B3 
Igran BOW + Surf l. 0 53 67 
Igran BOW + Oil 1.0 57 63 
Igran BOW + Surf 2.0 77 S7 
Igran BOW + Oil 2.0 B3 so 
Check 0 0 0 

aPlot size= four 40" rows, 35 ft. long . Post-directed 
application (directed off the foliage at the base of the plants). 
Three replications. 

bGrass species in test - Barnyardgrass (Echinachloa crusgal l i), 
Stinkgr~ss (Eragrostis cilianensis), and Witchgrass (Panicum cap1ll are). 

cSurfactant = X-77 .5% vol.; oil = Sun llE, l ga l /acre 
Evik - Brand of Ametryne 
Igran - Bran d of Terbutryn 
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grasses (barnyardgrass, stinkgrass, and witchgrass) were under 
drought stress and control was not as good as where the grasses 
were actively growing. 

Summary: 

Several good pre - emergence herbi c ides are available for control 
of broadleaf weeds and grasses . However, in some instances a combi
nation of herbicides will give a broader spectrum of control and in 
some cases lower soil carry-over to rotational crops. These combi
nations are usually more costly than single herbicide applications. 
Evik will provide excellent grass control in corn when applied post
directed with oil or surfactant. Best results are obtained when 
grasses are growing actively. Evik is also a short r esidue herbi
cide and rotations with grain crops are possible. 
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WEED CON TROL STUDIES IN SORGHUM 

E. Wa yne Chenault, Dale Hollingswor th , Allen F. Wiese, 
Dwane Lavake and Wendell Vandiver* 

Introduction 

Presently, available pre and postemergence herbicides give 
outstanding control of pigweed, but do not always adequately control 
other weeds in sorghum. Grass weeds, devi l s claw and puncture 
vine hav e been most troublesome. As a result, two t rials were con 
ducted in 1970 to determine if aeri~l application of some new 
herbicides would control several problem weeds. 

Procedure a nd Results 

In May, an aeria l preemergence trial was conducted on Pu l lman 
clay loam soil that was populated wit h annual lovegrass, pigweed 
and puncture vine, TABLE I . Igran controlled l ovegrass best, but 
control was only 88 percent. Al l treatments eliminated pigweed. 
Pun cture vin e was somewhat more difficult to control. None of the 
treatments injured sorghum. 

TABLE I. PERCEN T LOVEGRASS, PIGWEED, DEVILS CLAW AND PUNCTURE VINE 
CONTROL FOLLOWING AERIAL APP LICATI ON OF HERBICI DES.a 

Herbicide 

Mi l ogard 
GS 13529 

Igran 
Check 

Active 
ing r edient 

lb/a 

l. 5 
l. 5 
l. 5 
2 
0 

Water 
carrier 

gpa 

l. 5 
l. 5 
5 
l. 5 
0 

Percent control 7-15-70 
lovegrass pigweed punct ure vine 

57 
78 
70 
88 

0 

100 
l 00 
l 00 
1 00 

0 

95 
64 

1 00 
95 

0 

aPlo t size was 3 acres and treatments repeated two times. 
Planted NK 280 at 10 lb/a on 5-26-7D, and sprayed on 5-28-70. 

Anot her postemergen ce aerial study was app l ied on s ix t o 
eight inch sorghum in early July, TABLE II . Pigweed were one to 
three inches ta ll, puncture vi ne spread was one to two inc hes i n 
diameter, and devils claw as one to two inches ta l l. Treatments 
were made to compare AAtrex with mixtures of AAtrex and Dowpon M. 
It was anticipated that the Dowpon M would increase grass contro l . 
Unfortunately , in a study at Dumas, Texas, barnyardqrass was no t 
controlled with the mixture. At Pantex , where grass was not pre
sent, pigweed and devil s claw were control l ed about 90 per cent 
with all treatments. Puncture vine control was not satisfactory, 
but some of these weeds emerged after herbicide treatment, but 
be fore a ra i n to leach the AAtrex into the soil. No sorghum in
j ury wa s observed . 

*Technician, Texas A&M University, Bushla nd; Agronom i st , 
Texas Tec h Research Center , Pantex; Professor and Techn i cians, 
Texas A&M University, Bushla nd. 
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TABLE II. PIGWEED, PUNCTURE VINE, AND DEVILS CLAW CONTROL IN 
SORGHUM FOLLOWING A POSTEMERGENCE AERIAL APPLICATION 
OF HERBICIDES.a 

Herbicideb 
Carrier 

gpa 

Active 
ingredient 

lb/a 

% Control on 8-12-70d 
puncture devils 

pigweed vine claw 

AAtrex + Oowpon M ~ oilc+ 
2~ water 

AAtrex 1 oil + 
2 water 

1 + ~ 
1~ + 1 
l~ 

85 
95 
93 

36 
44 
29 

aApplied on 7-2-70, wind was southwest at 2 mph, and the 
temperature was 75°F. 

bPlot size was 3 acres. Each treatment was replicated 
three times. 

cKerr-McGee Ag. Spray oil . 

89 
90 
95 

dweeds in three locations in each plot were counted befo r e and 
after treatment to obtain weed control data . 

Summary and Discussion 

Annual lovegrass control was better with Igran than GS 13529 
and Milogard . Pigweed and puncture vine control were more effec
tively controlled with preemergence herbicides than with post
emergence herbicides tested. This is somewhat contrary to what 
usually happens. Puncture vine is large seeded and can emerge 
from deep in the soi l . Frequentl y, preemergence herbicides do 
not leac h deeply enough to kill this weed. Postemergence 
applications will kill emerged weeds, but if more weeds emerge 
after treatment control will be poor as in this study. 
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CONTROL OF FIELD BINDWEED AND BUR RAGWEED 
WITH SOIL STERILANTS 

Dwane E. Lavake, Dale Hollingsworth, Allen F. Wiese, 
E. Wayne Chenault and Wendell Vandiver* 

Introduction 

In 1967 and 1968, so il sterilant trials were initiated to 
determine which sterilants were best suited for the eradication of 
bindweed and bur ragweed. 

Procedures 

Plot size was either 10 by 16.5 feet, or 16.5 by 
Ea ch herbicide treatment was replicated three times. 
were applied in a water carrier at 35 to 40 psi in 20 
per acre. 

Results and Discussion 

16 . 5 feet. 
Sterilants 
gallons 

. Weed control in 1970 from the bur ragweed trials applied in 
1967 and 1968 , indicated that better than 90 percent contro l pre
vailed on plots treated with the high rates of Tordon 22K and 
Tord on Beads, TABLES I AND II. Control was very low with other 
herbicides because of incroachment into the small plot area. 
This indicates the herbicides have decomposed. 

Results of soil sterilant trials applied to bindweed on 
10-2-67 are shown in TABLE III. Sterilants exhibiting best bind
weed control were TBA, TD 480, Tritac, Fenac and the high rates of 
Tordon beads . 

Summary 

Two and three years after sterilant application, Tordon was 
effectively controlling bur ragweed and bindweed. Bur ragweed 
was more diff i c ult to kill than field bindweed with soil steri lants 
other than Tordon formulations. 

*Technician, Texas A&M University, Bushland; Agronomist, 
Texas Tech Research Center , Pantex; Professor and Technicians, 
Texas A&M Un i versi ty, Bushland. 
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TABLE I . BUR RAGWEED CONTROL ON 5-26-70 FOLLOWING STERILANT 
APPLICATION ON 10-1-67. 

Active 
ingredient Percent 

Herbicide l b/A control 

Check 0 e 
PBA 40 0 e 
TBA 20 0 e 
Tri tac 20 1 0 e 
Fenac 20 8 e 
Tor don 22K 1/2 10 e 

1 50 b-d 
2 55 a-c 
3 90 a 
4 92 a-c 

Tordon + 2,4-0 1/2 + 7 b-d 
1 + 2 75 ab 
2 + 4 53 be 
3 + 6 60 a-c 

Tordon Beads 1/2 0 e 
1 33 cde 
2 80 ab 
3 83 ab 
4 95 a 

Data followed by the same letter are not different at the 5% level. 

TABLE II. BUR RAGWEED CONTROL ON 5-26-70 FOLLOWING APPLICATION 
OF SOIL STERILANTS ON 8-1 1-68. 

Herbicide 

Check 
PBA 

TBA 

Tri tac 

Fenac 

Tordon 22K 

Tordon 212 

Tordon 225 

M-3348 

Tordon Beads 

Active 
ingredient 

lb/A 

0 
32 
40 
16 
20 
16 
20 
1 6 
20 

1/2 
1 
2 
3 
1 /2 + 
1 + 2 
2 + 4 
3 + 6 
1/2 + 1/2 
1 + 1 
2 + 2 
3 + 3 
1I2 + 
1 + 2 
2 + 4 
3 + 6 
1I2 
1 
2 
3 

Data f ollowed by the same le tter are not different at 
62 

Percent 
control 

0 m 
47 g-j 
65 d-i 
52 i -k 
57 g-j 
25 k- 1 
50 i -1 
50 i 1 
6 3 e-i 
40 j-1 
55 h-j 
83 a-c 
90 ab 
52 i -k 
62 f-j 
78 a-f 
83 a-c 
33 1 
53 h-j 
78 a-g 
80 a-e 
52 i -k 
62 f-i 
73 b-g 
83 a-c 
57 g-i 
70 c-h 
82 a- d 
92 a 

the 5% level. 



TABLE III. BINDWEED CONTROL ON 5-26-70 FOLLOW I NG STERILANT 
APPLICATION ON 10-2-67. 

Active 
ingredient Percent 

Herbicide 1 b/ A control 

Check 0 f 
PBA 40 62 d-e 
TBA 20 85 abc 
Tri tac 20 1 00 a 
Fenac 20 97 ab 
To rd on 22K 1/2 0 f 

1 1 3 f 
2 80 a-d 
3 87 a-b 
4 85 a-e 

Tordon 212 1/2 + 10 f 
1 + 2 75 b-e 
2 + 4 58 e 
3 + 6 94 ab 
4 + 8 94 ab 

Tordon Beads 1/2 •55 e 
1 90 ab 
2 96 ab 
3 99 ab 
4 98 ab 

TD 480 20 95 ab 
40 97 ab 

SD 15179 5 l 3 f 
10 12 f 

U-22-326 l 0 0 f 
20 0 f 
40 0 f 

Data followed by the same letter are not d1 fferent at the 5% l eve l. 
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Introduction 

HERBICIDE MOVEMENT IN SOILS AS AFFECTED 
BY WATER QUALI TY 

Gaylan F. Goddard, Raymond E. Meyer* 

The s-triazine herbicides are the dominant weed control mea
sure on the large acreages of grain so rghum pl anted annually on 
the Texas High Plains. The retention of herbicides within the 
zone of weed germination is a key factor underlying the use of 
pre-emergent herbicides. The triazines are generally immobilized 
within a few inches of the surface and are resistant to further 
movement. 

Since ionic so lutions may affect the solubility and activity 
of many compounds, the influence of different water qualities and 
wetting-drying cycles upon pro pazine movement was investigated. 

Procedure 

Th is study was conducted on the same site used for a sewage 
effluent well-water study in the · previous two years. The earlier 
study consisted of a split-plot design in which fertilization 
was the main effect and water quality the sub effect . 

The herbicide leaching study wa s conducted with the use of 
8 and 14 inch double-ring infiltrometers. The rings were placed 
in furrows receiving a minimum amount of implement travel. Pro
pazine wa s applied to the inner ring at the rate of three pounds 
per acre. Well water, salt water, and sewage effluent were used 
as three differing water qual i ties. Six inches of each water 
quality was applied in one application, in two three-inch appli
cations and in three two-inch applications. The salt water con
tained a calc ium, magnesium, and sodium content twice that of 
the well water. 

Samples for the determination of propa zine leaching were 
taken from the inner r ing in incremental units to a depth of 8 
inches. Check samples were taken between the two ring s . Pr opazine 
was determined by gas-liquid-chromatography. 

Additional samples were taken to obtain the effect of contin
ued use of sewage effluent and nitrogen fertilizer on various soil 
physica l conditions: infiltration rate, bulk density, organ ic 
matter, and aggregate stability . 

Results and Discuss ion 

Appro ximatel y 73% of the propazine recovered was located in 
the 0-2 inch depth. From this it may be concluded that propazine 
is not susceptible t o leaching in a Pullman silty clay loam so il 
when a total of six inche s of water is applied. 

Eac h of the treatments, quality of leaching water, application 
frequency, irrigation water type, and fertilizer failed to s how any 
statistically significant differences in the leaching characteris 
tics of propazine . Thi s does not, however, indicate that these 

*Custom Farm Services, Plainview, Texas; Associate Professor 
of Agronomy, Te xas Tech University. 
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variables are incapable of causing difference in leaching 
characteristics under other conditions . 

Although initial soil moisture was not significant, there 
seemed to be a relationship between the amounts recovered from 
the lower depths and soi l moisture content; the percentage of 
propazine recovered from lower depths decreased as the soil 
moisture decreased. 

The continued use of sewage effluent of the type used at 
Pantex did not affect the soil physical conditions. Extrap
olation of these ·results to effluents with different character
i stics shou ld not be attempted. 

65 



ANALYSIS OF STRUCTURE AND FUNCTION 
OF GRASSLANDS ECOSYSTEMS IN THE 

SOUTHERN GREAT PLAINS 

INSECT POPULATION STUDIES 

Ellis W. Huddleston, Charles R. Ward, Charles W. O'Brien 
Walter J . Fournier, and Harry N. Howell , Jr . * 

Objectives of Research 

The objectives of the insect studies conducted by the Entomo
logy Department, Texas Tech University, at Pantex Site, USIBP, 
were three-fold: 

--to determine insect numbers, 
--to determine insect biomass, 
--to establish a list of species. 

This type of information is essential for the evaluation of the 
role of insects on the short-grass prairie. 

Methods of Sampling 

Insect collection was by means of the "quick trap-D-vac" com
bination. The "D-vac" is a gasoline powered vacuum collection 
device. The engine powers a squirrel cage blower which provides 
the vacuum for suction. A long four inch diameter hos e is used to 
suck insects and plant litter into a net bag located just in front 
of the squirrel cage. The "D-vac" is mounted on a three wheeled 
cart to make the device more mobile. The quick trap is a cylin
drical cage 31 inches in diameter and 18 inches high. The sides 
and top ar~ covered with plastic window screening . There is an 
eight inch opening in the top which can be closed with a co tton 
stocking-type sieve. The frame is made from 1/2" mild steel 
strapping. The night before the sampling date the quick traps are 
suspended over the area to be sampled. !he procedure allows in
sects which have flushed due to movement . of the workers, to return 
to the area. Sampling is done between 10:00 a.m. and 4:00 p.m. 
The time schedule is a standardized one for all the I . B.P. si tes. 
Once the samples are collected, they are placed in Berlese Funnels 
to extract the insects from the plant material which was al so 
sucked up by the "D-vac". A Berlese Funnel is a fiv e gallon lard 
can with a funnel attached to the bottom. Plant litter and insects 
are placed in the Berlese funnel and a heat source is placed above 
the funnel and a jar of alcohol is placed below the funnel. The 
heat causes in s ects to move downward. Eventually, the insects fall 
into the alcohol and are killed and preserved. These insects are 
later counted and sorted to common groups, generally to th~ species 
1 evel. 

Beginning on April 10, 1970, samples were taken at two-week 
in tervals until October 23, 1970. After October 23, samples were 
taken at one month intervals . Bimonthly sampling will begin for 
1971 in April. 

*Entomology Section, Department of Park Admin is trat i on, Horti
culture, and Entomology, Texas Tech University, Lubbock, Texas. 
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Description of Sampling Areas 

Sampling wa s done on three different treatment areas . Treat
ment 1 is located at the intersection of Pantex Drive and 11th St . 
It is 35 A. and has been ungrazed since 1966 . Treatments 3 and 5 
are on the East side of Pantex about 1/ 2 mile north of the inter
section of US 60 and the east boundary county road. Tre atment 3 
is moderately grazed and Treatment 5 is grazed 1969/ ungrazed 1970. 
Twelve samples are taken per sampling date on each treatment. 
These 3 treatments were used to determine if grazing or rate of 
grazing had any effect on insect population dynamics. 

Interpretation of Data 

Insect populations showed a bimodal (two-peaked) trend during 
the season (Fig. l) . In May the first ma ximum occurred for all 
treatments; the second maximum occurred in July for treatment 1 
and in August for treatments 3 and 5. Mean maximum numbers in May 
were 403/sq.m . for treatment 3, and 403/sq . m. for Treatment 5. 

2000 ---- grzd 
--ungrzd 
.......... grzd' 69/ungrzd' 70 

APR MAY 
Figure 1. 

JUN JUL AUG SEP 
Insect Numbers-Pantex Site, 1970 
A 11 Treatments 

In July the mean maximum for treatment l was 800/ sq .m. The mean 
max ima for treatment 3 .and for treatment 5 in August were 400/sq.m. 
and 1783/sq .m . respectively. The greatest number of insects ob
tained from a single quick trap (1/2 sq.m.) was 3200 or 6400 per 
sq.m. 

Leafhopper (Cicadellidae) adults and nymphs were the most num
erous insects during the period in May when the first population 
peaks were detected. Later in the season, peaks were due to large 
populations of adult false chinch bugs and nymphs of these and 
other Lygaeidae. Populations peaked earlier on the ungrazed treat
ment than on the other two treatments; it has not been determined 
whether this effect was due to the grazing treatment or due to 
other environmental factors. 

67 



3 

2 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Figure 2. Avg. Annual Rainfall vs Actual Rainfall 

Pantex Site, 1970 

As seen in the above graphs, there appears to be a signifi
cant correlation between rainfall and size of insect populations. 
Although rainfall was much below normal (Fi9. 2), when there was 
precipitation, insect numbers increased. At the Pantex site, 
mean annual rainfall is 18.1 in. (46 cm.). Rainfall for the per
iod of January to October was 3.8 in. (9.65 cm.). This was an 
atypical year, rainfall wise, for Pantex . Since this was a very 
dry year, some insect populations apparently never appeared in an 
active stage and were not represented in the samples. This fact 
must be considered when comparing insect numbers and biomass with 
other consumer numbers and ·biomass. 

Insect biomass showed a single peak (Fig. 3). This peak was 

250~---------=g~rz=----------------------t 
-- ungrzd 
..... .. ... grzd' 69/ungrzd' 70 

2001-----------1-JI-------·-·--------~ 

... \ 
\ 
\ 

SOt-----+-----.,---r-----'<--~--------1 

,JUN JUL AUG SEP 

Figure 3. Insect Biomass-Pantex Sile, 1970 
All Treatments 
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que to large populations of false chinch bugs in July and August. 
No biomass figures are available for dates prior to June 14, 1970, 
at this time. The mean maximum and mean minimum for Treatment 1 
were 0.21 gm/sq.m. and 0.004 gm/sq.m . The mean maximum and mean 
minimum for Treatment 3 were 0.161 gm/sq.m. and 0.010 gm/sq . m. 
The mean maximum and mean minimum for treatment 5 were 0 . 219 
gm/sq.m. and 0.006 gm/sq.m. Above ground insect biomass had a 
maximum above 0.20 gm/sq . m. for two treatments. When this figure 
is coupled with the estimated below-g r ound arthropod biomass 
(based on a range of 0.20 to 0.80 gm/sq.m. reported from other 
grassland areas}, a total arthropod biomass in excess of 2.0 
gm/sq.m. or in the same order of magnitude as the weights gained 
by cattle on a well-managed grassland . In addition, the rate of 
energy flow through small organisms can be expected to be much 
greater than through large organisms. Another factor to be con
sidered is that biomass accumulation in a large domestic herbivore 
i s measured on a single organism while the point measurements of 
insect biomass include many organisms that have short life cycles 
and were not present at earlier or later samp ling dates. Because 
of these factors, total insect biomass produced in a season is 
cumulative and may be two or more times the value represented by 
the peak of the seasonal curve and thus may even be in the rang e 
of 4. 0 to 6. 0 gm/sq.m. or 60 kg/ha. 

Insect herbivores fall into two major classes based on type 
of mouthparts, piercing-sucking and biting-chewing . A comparison 
of the numbers and biomass of each type was made to gain informa
t i on on the manner in which energy is transferred into the insect 
compartment. Based on analysis of the data for 1970, the r e appears 
to be significantly greater numbers and biomass in the piercing
sucking subcompartment (Figs. 4 and 5) . The major insects in thi s 
category are leafhoppers early in the season and false chinch bugs 
later in the growing season (Fig . 4) . 

APR MAY 

nchewing 
. Sucking 

JUN JUL AUG 

Fig . 4 Insect Numbers-Pantex Site , 1970 
Sucking vs. Chewing 
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~Sucking 

JUN JUL AUG 

Fig. 5 Insect Niomass-Pantex Site, 1970 
Sucking vs Chewing 

SEP 

Numbers of piercing-sucking insects ranged from 40% of the 
total on the early dates to 99% of the total on the late r dates. 
Biomass estimates for the two classes of phytophagous insects were 
in the same order of magnitude relationship; values for piercing
sucking insec ts ranged from 32% to 91% of the total (Fig. 5). 
Early in the season when biting-chewing insects produced slightly 
over 60% of the numbers, the major groups present were grasshopper 
nymphs and Elateridae adults. 
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DEVELOPMENT OF PESTICIDE RESISTANCE IN THE BANKS GRASS 
MITEl INDICATED IN FIELD STUDIES 

Charles R. Ward, L. Gene Richardson, Donald Ashdown 
Elli s W. Huddleston and Ronald Gfeller* 

Introduction 

The Banks grass mite, Oligonychus pratensis (Banks), has caused 
the High Plains grain sorghum producers around Hereford, Deaf Smith 
County, Texas, to be much concerned si nce it firs t appeared as a 
sorghum pest about 1965. Major infestations in sorghum first ap
peared during 1967. The mite has been found to attack a wide range 
of hosts including grain and forage sorghum, co rn, wheat, timothy, 
other grasses, and dates . Damag e to grain sorghum by this mite 
was reported from the lower Rio Grande Valley of Texas in 195 3 
(Griffith and Wene); damage to corn was reported in 1954 (Walter, 
1956). 

Daniels et al. (1956) listed the mite as a non-economical pest 
of wheat . The-concern that the high populations that occurred on 
sorghum would transfer to wheat has never developed (Huddleston 
et~· 1958). 

Mite damage to grain sorghum is expressed as discoloration, 
drying and later premature death of the leaves. Death and su b
seq uent lodging has also been observed, especia lly in the Pec os , 
Reeves County, Texas area (Ward et al. 1970). Huddleston et al. 
(1968) described the smyptomatotogy-Of mite infestations in-detai l 
and stated that the mites developed in high numbers along the 
midrib on the underside of the lower leaves and then progressed to 
the upper leaves and eventually to the heads. 

Several experiments have been conducted to test the effec
tivenes s of various insecticides (acaracides) in the control of the 
Banks grass mite. Griffith and Wene (1953) found sulfur dust to 
be effective. Demeton (Systox) and parathion have been found to 
give good control on wheat (Harvey, 1954) and DePew (1960) found 
Trithion and Kelthane to be superior to the other seven materials 
he tested on wheat in Kansas. Bacon et al. (1962) recommended 
Ethion for mite control on corn in CaTlfornia. Huddleston et al. 
(1968) and Ward et al. (1970) have report ed on tests conducteC!on 
sorghum in t he Hereford and Pecos areas during 1967-1969. From 
these tests it was found that Supracide (GS-13005), carbophenothion 
(Trithion), disulfoton (Di-Syston), Azodrin, diazinon and demeton 
gave effective mi te control in sorghum. Parathion, Galecron and 
several others were effective if two applications were made. How
ever, tests in the Pecos area s howe d only three compo und s-S upracide, 
BAY 93820 and oxydemetonme thy l (Guthion)-to have a very sign ifican t 
effect upon the high mite populations found in that area. A hi9hly 
acaracide resistant population was indicated (Ward et~·, lg7Q). 

10ligonychus pratensis (B a nks), Acarina: Tetranychidae. 
*Assistant Professor , Graduate Research Assistant, Professor 

and Associate Professor, Respectively, Entomology Section, Texas 
Te ch Univers ity, Lubbock, Texas; Entomologi st, Dimmitt Wheat 
Growers, Inc., Dimmitt, Texas. 
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Due to the decreased control efficiency of some of the com
pounds in the 1968 as compared to the 1967 tests in the Hereford 
area, add i tional tests were conducted in this area in 1970 to 
determine if there was further indication that res istance was 
build ing in this population . In addition several more compounds 
were tested and the studies were extended to large aerially ap
plied plots. Since corn has also been hea vi ly infes ted with 
mites, additional aerial plots were established on this cro p in 
1970 . 

Methods and Materials 

Sorghum.-The first series of plots was established on August 
20, 1970, in an irrigated sorghum field located five miles south 
of Hereford. The sp rays were applied to the center two rows of 
the four 40 in . row wide by 60 ft. long plots with a nitrogen
pressured, hand-carried sprayer equipped with five nozzles. The 
sprayer was calibrated to deliver two gallons of the spray mixture 

~
r acre. Granules were applied with a hand operated Whirly-Bird 
applicator. The plots were arranged in a randomized complete 

lock design with four replicates. A total of fourteen treatments 
plus two check plots were included in the test. 

Pre-treatment counts showed a heavy population of mites over 
the test area but numbers were higher at one end of the field; 
therefore, the blocks were estab l i she d acros s the gradient. Post
treatment counts were made seven days after appl ication by visual 
selection of ten of the most heavily infested leaves from each 
plot. A single microscopic field of ca. 0.6 inch in diameter was 
selected in the most densely infested area on the leaf; all mites 
and eggs were coun ted. Life stages (eggs , larvae, nymphs, and 
adults) of th e mites were also recorded to aid in evaluation. 

Yield data were obtained by hand harvesting what appeared to 
be a consistent 13.1 row ft. of sorghum in each plot . The sorghum 
heads were then returned to the labroatory for weighing. Yields 
are based on total head weights before threshing on a lb. per acre 
basi s. 

Two sets of aerially appl~ed tests were also co nducted this 
year. Test 1 was located on an irrigated sorghum field three 
miles northwest of Dimmitt. The chemicals were applied to three 
acre plots on August 21. All plot s wer e irr igated between the date 
of application and the six day post-treatment counts. Mite cou nts 
were again based on microscopic counts on the ten most heavily 
infested leaves taken from four areas in the ce nter of each of the 
three acre plots. Yield data were taken in the manner described 
above in each of these four areas also. Plant lodg ing wa s estimated 
from the counts of the number of lodged plants in 26 . 2 row feet. 

Test 2 consi s ted of eleven treatments and three check areas 
in a field of irrigated sorghum l ocated four miles south of Dimmitt. 
These plots were es tablished between September 1- 4 . Each pl ot was 
three swath widths (45 rows) wide and post-treatment co unts and 
yie ld estimates were made as above from the plants from the center 
of each ·plot. The sprays were again applied at the rate of two 
gallons of spray mixture per acre. I n the two previous tests all 
plots were irrigated between application and post-treatment count
ing dates; only part of the plots were ir riga ted in Test 2. 

Corn.-On August 28 a test wa s established on corn by aerially 
applying four treatments to an irrigated corn field located about 
10 mi les west of Dimmitt. The chemicals were again applied at the 
rate of two gallons of total mix per acre. The plots were three 
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swaths (45 rows) wide and one-quarter mile long. Post-treatment 
counts were made on ten leaves from four areas in the center of 
each plot. Yields, moisture contents and test weiQhts were based 
on the mechanical harvesting of the center six rows of each plot . 
One-half of the plots were irrigated between the date of applica
tion and the seven day post-treatment counts. 

Discussion and Results 

Sorghum .-Analysis of the seven day post-treatment mite cou nts 
from the small plot tests indicated that the four rates of Supracide, 
disulfoton (EC) at 1.0 and 1.25 lb AI/acre and carbophenothion at 
0. 5 and l.O lb Al/acre were the most effective treatments in redu
cing mite numbers (TABLE I). The lower rate of disulfoton and even 
the 1. 0 lb Al/acre rate of parathion and disulfoton granules were 
fairly ineffective in controlling the mites, even though the plots 
were irrigated between application and counting dates. 

The yields, based on total head weights, showed no significant 
differences among treated and untreated plots, even though mite 
counts were fairly high and the sorghum was in the early soft 
dough stage at the time of acaricide application. 

TABLE I. NO . OF MITES REMAINING ON GRAIN SORGHUM 7 DAYS FOLLOWING 
ACARACIDE APPLICATION, AND GRAIN YIELDS . HEREFORD, 
AUGUST-OCTOBER, 1970. 

Avg no. mites/ 
microscopic field 

Chemical 
Rate applied 
(lb AI/acre) 

7 days after 
applicationa,b 

Yield 
(lb/acre)a,c 

Supracide l. 0 l. 3 a l 0 '34 l a 
Supracide l. 25 l.4 a 10,005 a 
Supracide . 75 2. 2 a 9,466 a 
Supracide . 5 3. 2 a 10,015 a 
Disulfoton (EC) 1.0 6.9 ab 9,647 a 
Disulfoton (EC) l.25 9.7 abc 9,871 a 
Carbophenothion l.O 13. 4 abed 10,323 a 
Carbophenothion . 5 16. 4 abed 9,913 a 
Disulfoton (15G) . 5 21. 0 bed 10,208 a 
Di sulfoton (EC) .75 21. 4 bed 9,998 a 
Parathion . 5 25. 1 cde 10,647 a 
Parathion l. 0 27.4 de 10,808 a 
Dis ul foton (EC) . 5 30.3 e 10 , 573 a 
Dis ul foton (15G) 1. 0 30. 7 e 10,443 a 
Check A 30 . 8 e 9,445 a 
Check B 47.8 e 9,803 a 

aFigures followed by the same letter are not significantly 
different at the 95% probability level (Dun can's multiple range 
test). 

bAll plots irrigated between application and counting dates. 
cYields based on head weights . 

In Test l of the aerially applied plots, it was noted that 
there was an apparent difference in the potential yield of the 
south as compared to the north end of the field so the resulting 
mite counts and yields were analyzed separately. The treatments 
applied to the north end of the field (Test 1-A, TABLE II) re
sulted in significant reductions of mite numbers with Supracide 
at 0.5 lb AI/acre and diazinon at 0.5 and 1.0 lb AI/acre but the 
best reduction in mite numbers was only 50% over the number found 
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in the check . Also, yield differences were significant but these 
differences were apparently not correlated with a reduction in mite 
numbers. Plant lodging was higher in plots with reduced numbers 
of mites. 

TABLE II. MITE NO . , PLANT LODGING, AND PLOT YIELDS FOLLOWING THE 
AERIAL APPLICATION OF VARIOUS ACARACIDES TO SORGHUM. 
DIMMITT, AUGUST-OCTOBER, 1970 . 

Avg. no. mites/ 
microscopic Avg no. 

Rate field 7-11 lodged Yield 
(lb Al/ Irri- days after pl ants/ ( 1 b/ 

Chemical acre gation applicationb acre acre)a,c 

TEST 1-A 

Supracide . 5 23.3 a 1 • 225 6,080 be 
Diazinon l. 0 34 . 7 ab 4,375 7,028 ab 
Diazinon . 5 34.7 ab -0- 5,786 c 
Supracide l. 0 57.4 be -0- 7,427 a 
Check 61. 3 c -0- 5,647 c 

TEST 1-B 

Phorate (lOG) l. 0 7. 3 a 9,625 5,729 a 
Disulfoton (15G) l. 0 40 . 2 b l. 750 6,585 a 
Check 61. 4 c 6,750 3,933 b 

TEST 2 

Disulfoton (LC) .38 I 2.0 a 8, 188 a 
Phorate (lOG) l. 0 I 4. 3 a 5,515 de 
Di s u 1f o ton ( LC ) .75 8 . 9 ab 6,426 bed 
Disulfoton (15G) l. 0 10 . 4 ab 7,085 be 
Pho rate ( 1 OG) l. 0 15 . l abc 6. 581 be 
Phorate (lOG) .75 15 . 3 abc 6,580 be 
Disulfoton (LC) . 5 24 . 4 be 6,888 be 
Diazinon . 5 27 . 9 be 7,002 be 
Disulfoton ( l 5G) l. 0 33 . 4 cd 6,570 be 
Demeton .22 33 . 7 cd 4,853 e 
Check A 49 . 9 de 6 , 278 cd 
Disulfoton (15G) . 5 64.9 ef 6,732 be 
Check B 72 . 7 f 7,423 ab 
Check C 80.7 f 6 , 498 bed 

al refers to irrigation between application and counting dates. 
bFigures followed by the same letter are not significantly 

different at the 95% probability level (Duncan's multiple range 
test) . 

cYields based on head weights . 

In the two treatments on the south end of the field (Test 1-B, 
TABLE II), only phorate (lOG) at 1 . 0 lb AI/acre resulted in a high 
level of mite control. In this case, yields were significantl y 
higher in the treated plots . However, lodging was apparently high
er in the plots with the best mite control. It should be po i nted 
out that these plots were irrigated between application and post
treatment counting dates. 

In Test 2 (TABLE II) disulfoton (LC) at the 0.38 and 0 . 75 lb; 
Phorate (lOG) at 0. 75 and 1.0 lb; and di s ulfoton (15G) at 0. 75 lb 
AI/acre resulted in significantly lower mite numbers . Although not 
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consistent in every case, it was indicated that irrigation of the 
plots to wh i ch granular disulfoton and phorate were applied re 
sulted in better mi te control . Yields were significantly di ffer
ent and the highest yield was obtained from the plot with the best 
mite control, however, it was not significantly different from the 
yield of one of the t hree check plots. 

Comparison of the 1967-1970 results: A compariso n of t he per 
cent reduction of mite numbers in treated plots as compare d to 
check plots fro~ each of four years' data from the smal l pl ot 
ground applied tests indicates a loss in co ntrol efficiency of · 
most compounds (TABLE I II) . The noticeab l e excepti on is with the 
Supracide application. Al though only 74% co ntrol was achieved in 
the 1968 tests in Hereford, the% reduction in 1967 (96%) was com
parable to that obtained in 1970 (92%) . It is also very interest
ing to note that it was the on l y one listed to give a good l evel 
of control in the Pecos tests in 1969 . Carbophenothion gave 87% 
control in 1967 and only 57-59% control i n 1968 and 1970. Dis ul
foton (LC) dropped from 74- 77% control in 1967-68 t o only 24% in 
1970. Disu l foton granules were not app l ied in 1967, but in 1968 
gave 75% contro l as compared to 47% in 1970 . Para t hio n remain ed 
comparat i vel y ineffective duri ng the four year per i od with a max
imum of 46% reduction in 1967 and a minimum of 37% in 1970 . Th ese 
data indicate that the mites in the Hereford area are becoming re
sistant to t he chemicals c urrently being used for their contro l . 
It appears that un l ess phorate granules and Supracide are approved 
for use in t he near future, a serious co ntrol impasse may be de
ve l op i ng unless al ternate, non - chemi ca l methods of con t rol ca n 
be deve l oped. 

Corn.- - Two treatments of disulfoton ( 156) and phorate (106) 
at 1.0 lb Al /acre were aerially app l ied to the corn field and one 
pl ot of each treatment was irriga t ed between t he date of applica
tion and the post-treatment counts. Al tho ugh t he data were not 
stati stically anal yzed i t i s apparent that on l y the irrigated 
phorate treatment gave a satisfactory level of control. 

TABLE I II. A COMPAR I SON OF % REDUCTI ON IN MITE NO., 1967-1970. 

Rate Percent Mite Reduction over Check 
(lb ,p.I/ Hereford Hereford Pecos Hereford 

Chemical acre) 1967 1968 1969 1 970 

Supracide 0.5 96 74 82 92 
Carbophenothion . 5 87 57 0 59 
Dis ul foton (LC ) . 5 77 74 0 24 
Disulfoton (15% 6) . 5 75 9 47 
Parathion . 5 46 40 0 37 

Since only a single yie l d est i mate was obtained from each 
plot, no statistical treatment of these data was possible. How
ever, if one considers the three irrigated plots, it is evident 
t hat the highest yield was obtained from t he plot wi t h the best 
mite control. The 8,158 lb/acre y i eld should be compared to the 
7, 632 lb/acre yield i n Check B since this plot was adjacent to the 
phorate treated plot and would give t he best compariso n. The 
three non-irrigated plots were in a part of the field that had a 
poor stand which res ulted in the lower yie l ds from those three 
p 1 o ts. 
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TABLE IV. MITE NUMBERS, YIELDS, GRAIN WEIGHTS AND MOISTURE CON
TENTS FOLLOWING THE AERIAL APPLICATION OF ACARACIDES 
TO CORN. DIMMITT. SEPTEMBER-OCTOBER, 1970 

Chemical 

Phorate (1 OG) 
Check B 
Phorate ( 1 OG) 
Di s u 1 fo ton ( 1 5 G) 
Di s u l fo ton ( l O G) 
Check A 

Rate 
(lb AI/ 
acre) 

1. 0 

1. 0 
1. 0 
1. 0 

Avg no. mltes/ 
microscopic 
field 7 days 

Irriga- after ap- Yield 
tiona plication lb/acre 

I 11. 5 8, l 58 
I 51. 9 7,632 

97.3 5,359 
99.7 7,589 

1 08. 3 5,435 
109.2 6 ,230 

al indicates irrigation between application and 
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