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Fungicide-Herbicide Combinations
Being Evaluated for Cotton

G. A. BUCHANAN and A. J. KAPPLEMAN, JR.,* Dept. of Agronomy and Soils

DURING THE PAST few years, various
researchers have found that certain pesti-
cides applied together interact to cause
greater injury to cotton than when either
pesticide is used alone. An example is
phorate and disulfoton, systemic insecti-
cides applied with diuron or monuron,
which interact to reduce stands of cotton.

Because of possible injury from certain
herbicides with insecticides, Auburn Uni-
versity Agricultural Experiment Station
in 1967 began studying also the interac-
tion of herbicides and fungicides. There
is already widespread use of herbicides,
and fungicide application is rapidly be-
coming a routine practice as well.

Effectiveness of herbicides for con-
trolling weeds in cotton is well docu-
mented. The performance of fungicides
is more difficult to assess, however, be-
cause occurrence of seedling diseases
cannot be predicted for any given sea-
son. In some years, an appropriate fungi-
cide treatment has increased cotton seed-
ling survival by 40-45%. (See cover
photo. )

Herbicides are applied just before, at,
or soon after planting. Fungicides for
control of cotton seedling diseases are
applied either as seed treatment, over-
coats, or in-furrow treatments at plant-
ing. Consequently, both chemicals are
present and may affect germination and
early growth. Since little was known
about actions of these chemicals in the
presence of the others, their effects on
cotton seedling growth were first studied
in the greenhouse.

Three herbicides (trifluralin, prome-
tryne, and fluometuron) and two fungi-
cides (chloronitropropane and PCNB +
Terrazole) were evaluated. Trifluralin
was surface applied and then incor-
porated throughout the soil, whereas the
fungicides were only incorporated into
the top 11/ in. of soil. Prometryne and
fluometuron were applied as preemer-
gence sprays to the soil surface.

Trifluralin as a preplant incorporated
treatment reduced both plant height and
dry weight of cotton seedlings at 7 weeks
of age, as shown in the table. Plants
treated preemergence with prometryne
were as tall as untreated plants, but they
were spindly and dry top weight was

* Coop. USDA, ARS.

considerably less. Preemergence treat-
ment with fluometuron at 2 lb. per acre
had no effect on plant height or weight
of seedlings.

Fungicides used (chloronitropropane
and PCNB + Terrazole) did speed emer-
gence and early growth. But, since seed-
ling diseases were not a problem, dif-
ferences between treated and untreated
plants were not measured by height or
weight at 7 weeks.

Chloronitropropane and PCNB + Ter-
razole did not modify effect of trifluralin
on seedling height and weight. Both
plant height and weight of cotton seed-
lings grown on soils treated with tri-
fluralin plus either fungicide were al-
most identical to those of plants grown
on soils treated only with trifluralin. Add-
ing either fungicide to prometryne or
fluometuron had no effect on these herbi-
cides. When prometryne was applied
to soils containing incorporated triflura-
lin, weight of seedlings was reduced be-
low that of cotton grown on soils to
which either herbicide was added alone.

Seedling weight was not affected by
addition of fluometuron to soils previ-

Common name Trade name
fluometuron ....... .Cotoran
diuron ------- -Karmex
prometryne Caparol
trifluralin - Treflan
phorate Thimet
disulfoton Di-Syston
chloronitropropane Lanstan
PCNB + Terrazole Terraclor Super X

ously treated with trifluralin. However,
weight of seedlings was greater follow-
ing treatment with this combination than
treatment with trifluralin alone. Results
with three-way combinations were simi-
lar to those of two-way combinations.
Any combination including both triflura-
lin and prometryne caused greater in-
jury than when either was used alone.

Only a limited number of pesticides
was studied, and one combination of
herbicides reduced seedling growth.
Fungicides did not injure cotton when
applied either alone or in combination.
However, adding either of the fungicides
with the herbicides did not lessen ad-
verse effect from the herbicides. Thus,
there does not appear to be any fungi-
cide-herbicide interaction, as with cer-
tain organic insecticides and herbicides.

Since many pesticides and pesticide
combinations are used on cotton, effects
both individually and as combinations
need to be determined. Until results are
available, care should be exercised when
applying more than one.

INFLUENCE OF VARIOUS HERBICIDES, FUNGICIDES, AND HERBICIDE-FUNGICIDE COMBINATIONS
ON HEIGHT AND DRY ToP WEIGHT OF COTTON AFTER 7 WEEKS

Pesticide treatment, lb. per acre
Plant Dry plant

height at weight at
7 weeks 7 weeks

Check (no herbicide or fungicide)
Trifluralin, 0.75- -
Trifluralin, 1.50----------------
Chloronitroropropane, 1.0 .
PCNB + Terrazole, 1.25
Prometryne, 3.0
F lu o m e tu r o n , 2 .0 ---------------------------------------------------------------------------------------
Trifluralin + chloronitropropane, 0.75 1.0 -
Trifluralin + chloronitropropane, 1.50 + 1.0
Trifluralin + PCNB + Terrazole, 0.75 - 1.25
Trifluralin + PCNB + Terrazole, 1.50 + 1.25 ---Trifluralin ± prometryne, 0.75 + 3.0-

Trifluralin + prometryne, 1.50 + 3.0
Trifluralin + fluometuron, 0.75 + 2.0
Trifluralin + fluometuron, 1.50 + 2.0 --- --
Chloronitropropane ± prometryne, 1 + 3.0 ----------------------
Chloronitropropane ± fluometuron, 1 ± 2.0 ---------------------
PCNB + Terrazole + prometryne, 1.25 + 3.0
PCNB + Terrazole + fluometuron, 1.25 + 3.0 --
Trifluralin + chloronitropropane + prometryne, 0.75 + 1 ± 3.0 ...
Trifluralin + chloronitropropane + fluometuron, 0.75 + 1 + 2.0 ...
Trifluralin + chloronitropropane + prometryne, 1.50 + 1 + 3.0
Trifluralin + chloronitropropane ± fluometuron, 1.50 + 1 + 2.0
Trifluralin + PCNB + Terrazole + prometryne, 0.75 + 1.25 + 3.0
Trifluralin + PCNB + Terrazole + fluometuron, 0.75 + 1.25 + 2.0
Trifluralin + PCNB + Terrazole + prometryne, 1.50 + 1.25 + 3.0
Trifluralin ± PCNB ± Terrazole ± fluometuron, 1.50 ± 1.25 - 2.0

mm.

197
173
142
208
203
197
209
173
143
172
144
174
155
182
160
200
220
199
214
172
189
148
163
172
190
146
161

mg.
59
46
39
61
60
38
52
49
38
45
38
31
30
42
88

36
55
37
56
29
45
25
38
31
48
29
37
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Beef Production Costs and Returns
From Four Grazing Systems

SIDNEY C. BELL, Dept. of Agricultural Econuomtcs atnd Rutraf Soctolotgy

LA. SMITH, Bfack Bell Substation
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CLYDE E. EVANS and C. COOPER KING, JR., Deparfament of Agronomy and Soils
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The GROWTH of
COTTONWOOD in
ALABAMA
MASON CCARTER,

Deparrmeiii ot Forestry

EDWIN H WHITE,
Southetii Hardwood Lob. Fce x Setvice,
USDA, Stoievitte, Mississippi
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Vernolate Incorporation Methods on Peanuts
W. T, DUMAS, Departmenit of Arclua Eniering

GALE A. BUCHANAN, Deportixerit of Agronoimy and Soils
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Lowering Tannin Conte
Improves Quality

Sericea Lespedeza Fora
E. D, DONNELLY, Departmienit of Agriony and

W. B. ANTHONY, Departmnt of Animal Sc
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Oyster Shell
in fattening rations

WASTE PRODUCTS TESTED
AS ROUGHAGE SOURCE

W. B. ANTHONY, Dept. of Animal Science

J. G. STARLING, W,,egross Substation

J. P. CUNNINGHAM, JR., Depi. of Animal Science
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On farmers' fields

PEANUT FERTILIZATION RESULTS

DALLAS HARTZOG and FRED ADAMS
Department of Agronomy and Soits

I I )I I ,t I ii .i Ii I FI I ' i I t i ill lim -fit 11111

liJ Ii 'i I l ll'' lii t i 1w 11 de '.'.ilw t iii i ii''

lull o Ttlii i lse iiii t ii I i l

It. (( Ii ' I he() (2t li' 11111 I. ',i\ it soil

Ii 1 .1 ii 1 t III I N iIN I I I' ti t i til t ill 1 11 I i

I '"I '[piii(

I ut i "i li

II ul 1 tiiiu

B o of (of

/ Ixii' ll~

ce. i. I1 t, l (, I I t \ )I( (lIi I Ii ) l (()II. . I i i -( -k

ii IIor i i I 11t (1 I i'i I i t i ()I I , I I 1' t i i i I;

ti it'(1 iI t i I I II IT'\I)(.r.II tN ('

m ill I (t x d I I d ll I ( -1. i t -1 N' Ii Ii tI I

hIlt'I..I 1 IN I Iix ix ii ) I N N iit II I I i I IN I t IiiiLN

ti ItIii I I r t i I ' iz it,,iil IT (Ii I i I 11t 1 i1i'.

I 11 t i I lii1 ) I i x ) il l I i I i I I I i I I N

t~il 11 IN 11no" Ii iil iIt' 'i I Ii I Ill i

.11 l', ll .11 liii i I (i 1 i 2 1

I1 tii i i I i N . if I I .1 1' ' it I '. IIIII iiii

\1oI. oit Ii \\i

i) 0

I, ti40

2I W H

liii it I I I', I t I ;t

I i I 5 i i

I, iti li I tIi I I Ni 1, 111 11 ,.i( t i -i t \i . i

Hollow-heart is caused by boron dcficictricv.

il till . "il l N,1( i) l( i'tll i h i iiiiit'. A I
%isli'ii s.\iiiiii i 111ph l) 0 1 I Iil il 1(" is i

h ,ijiI o l i i it( uti i~i ( , ii i t I t o %i i is " it d

Io\ -1w il I I tIf( w l I iiJw ii' t it it 11

Iit i of I I' It I . Ijil i s I t ii ) ii l It

I i it I iio t it d i 1( 1(i s( s IIt t II -

I11 (1 it I() lI i %\ 11 ,1 1 .it Ii ut . \ ,I i t

iijot 'T i i fi(t it, kliii l t 1i ii il( i L it

of t t , h lo % Iw i ilt It \\its h. ut illiii l

hi-~ ill. ,i.. '. Iwi I ll( il il W st

N'. .i, i'.u t i s I tii'.i piii t

w lull 2 l I I l i li ill l 1(Tii /c'.1 ill t I tlis

Of 111 i ll1ii - p o l] d l -\p

HINT] Is ,I 1,1\\k I Fifilli'l/lit N h- ho)



A History of Animal Science at Auburn University
W. M. WARREN, Department of Animal Science

DEVELOPMENT at Auburn University
of teaching curricula and research pro-
grams in animal agriculture closely paral-
leled expansion of the livestock industry
in Alabama.

Before 1907, when a separate Animal
Industry Department was established,
the meager teaching or experiments in
the field were done in the Agriculture
Department. The 1907 catalog contained
the first formal listing of courses related
to livestock. Courses dealing with beef
cattle, dairy cattle, swine, sheep, horses,
and mules were taught under the Ani-
mal Industry Department name.

Years later, the name and composition
of the department were changed to Ani-
mal Husbandry and Dairy Department;
then to Animal Husbandry, Dairy, and
Poultry; and in 1922 reverted again to
Animal Industry Department. In 1930,
it was divided into the three depart-
ments of Animal Husbandry and Nutri-
tion, Dairy, and Poultry. The name
Animal Science Department was adopted
in 1961.

The following have served as admin-
istrative heads of the department prior
to the present administration: Dan T.
Gray, M.S., 1907-12; Jesse M. Jones, B.
Agr., 1913 (January-September); George
S. Templeton, B.S., 1913-20; J. C.
Grimes, M.S., 1920-50; and W. D. Sal-
mon, Sc.D, 1950-57.

By 1920 courses were offered in breeds
of livestock, livestock judging, dairy cat-
tle management, horse and mule man-
agement, beef cattle production, swine
production, milk production, genetics,
animal breeding and herd book studies,
and poultry.

The Department was housed in the
Agricultural Building (Comer Hall) un-
til it burned in 1920. A war-surplus air-
plane hangar then provided offices, lab-
oratory space, and a judging arena until
the present Animal Science Building was
begun in 1928.

The first graduate level courses ever
offered in the department were listed in
the 1922-23 catalog. In 1952 the de-
partments of Animal Husbandry and Nu-
trition, Mathematics, and Zoology-En-
tomology received approval of their pro-
posals for offerings leading to the Ph.D.
Degree.

The Agricultural Experiment Station
of Auburn University (then Alabama
A & M College) was established under
State law in 1883. Various demonstra-
tional experiments were conducted and

12 bulletins related to livestock produc-
tion were published in the period 1890-
1907. During 1907-20, experiments were
conducted with beef cattle, hogs, sheep,
and dairy cattle fed on various Alabama-
grown feeds. One of the first publica-
tions was Production Bulletin 143,
Feeds Supplementary to Corn for South-
ern Pork Producers, by Dan T. Gray,
J. F. Duggar, and J. W. Ridgway.

Basic research in animal biochemistry
and nutrition was started in the Animal
Industry Department by W. D. Salmon
in 1922. This first laboratory was in the
airplane hangar mentioned previously.
In 1930 the first wing of the present
Animal Science Building was completed.
An additional wing was added in 1961,
and the departments of Animal, Dairy,
and Poultry Science are housed in this

building.
Also completed in 1961 were abattoir

and meats laboratory facilities and a
livestock arena, which make possible
teaching and research on meat tech-
nology and accurate evaluation of car-
casses of experimental animals.

Other research facilities of the de-
partment at Auburn include: laboratories
and feed handling facilities for beef cat-
tle and swine, plus pasture and crop
land (1,000 acres for beef cattle and

250 for swine); and reproductive physi-
ology laboratories, animal housing, feed
storage, and 250 acres of land.

In addition to facilities at Auburn, the
substations are used for considerable re-
search with beef cattle and swine in co-

operation with substation personnel. Sev-
eral pasture and forage utilization experi-
ments at substations are done in coopera-
tion with Department of Agronomy and

Soils.
Research by the Department of Ani-

mal Science has made many contribu-
tions to the development and improve-
ment of animal agriculture and to in-
creased biological knowledge. Some of
the more important studies related to
effects of minerals on growth, reproduc-
tion, and lactation. Determinations of
the vitamin content of foods and feed-
stuffs were made and the results led to
a separation of what was then called
vitamin B into two active fractions. It
was proved that both were required for
animal growth.

Other work established that (1) a
deficiency of one of the factors of the
vitamin B complex resulted in cataract
of the eyes, (2) a potassium deficiency

caused myocardial degeneration, (3) a
choline deficiency resulted in liver can-

cer in rats, and (4) a deficiency of zinc
caused parakeratosis in swine. The lat-
ter discovery provided the basis for pre-
venting a disease that was costing the
swine industry huge sums of money an-

nually.
The feasibility of finishing market

hogs in confinement was demonstrated,
and economical and nutritional rations
were formulated. Various forage crops
were evaluated for the breeding herd.
A classic study on selection for efficiency
of gain in Duroc swine was done by J. C.
Grimes and G. E. Dickerson.

Current swine breeding research is
aimed at developing systems of breed-
ing for production of meat-type hogs.
Significant improvement has been ob-
tained in sow performance, growth rate,

and carcass desirability. Market hogs
produced in these breeding programs

command a premium based on yield of
lean cuts. A swine evaluation program
measuring total performance in economi-
cally important traits has stimulated in-
terest in improving the swine industry.

Determinations of nutritive values of

most forages for beef cattle have pro-
vided the basis for recommended rations
for the beef brood herd and for develop-
ing stocker steers. Many steer fattening
rations have been evaluated, and eco-
nomically sound production programs

have been developed.
The major effort in beef cattle breed-

ing research has been the development
and evaluation of within-breed selection
and crossbreeding programs to improve
total performance. Progeny tests have
proved that selection is an effective
method for improving efficiency of pro-
duction. A prospective sire evaluation
program has been popular and effective.

Reproductive physiology has been the

subject of important research with sheep
and swine. A systematic research pro-
gram in animal biochemistry and nutri-
tion, animal breeding, physiology of re-
production, meats, and animal manage-

ment in controlled environments will be
continued and expanded.

Continuing importance of animal agri-
culture in Alabama indicates the mag-
nitude of the teaching and research obli-
gations charged to the Department of
Animal Science. The 19 academic mem-
bers of the current staff are especially
well qualified to conduct these vital re-
search and teaching programs.
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Forn-ILtIL Pricing

Of Milk
L.E WILSON, Department of

Agticiiltural Economics and Rural Sociology
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TOBACCO THRIPS on PEANUTS

MAX H. BASS and ROY J. LEDBETTER
Depornent of Zoo/ogy-Entomnotogy
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H IGHLIGHTS with this issue enters its
17th year of publication. It was estab-
lished in 1954 for the purpose of report-
ing results of research by the Agricul-
tural Experiment Station to Alab am a
farm families, agriculturally based busi-
ness, a'd industry.

If you keep a file of Highlights, you
may obtain limited issues for the past
4 or 5 years by writing the Station.
Listed below are the articles published
in last year's four issues.
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PROTEIN LEVEL AFFECTS GROWTH AND
ECONOMICS OF GROWING-FINISHING HOGS
Ruffin, Warren, Moore. Vol. 16, No. 2, 1969.

WASTELAGE-SOMETHING NEW IN CATTLE

FEEDING-Anthony. Vol. 16, No. 2, 1969.
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Vol. 16, No. 4, 1969.
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Vol. 16, No. 2, 1969.

SOIL TEMPERATURE AFFECTS PEANUT
STANDS-Mixon, Evans, Mott. Vol. 16, No.
3, 1969.
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CROWNVETCH-Sturkie. Vol. 16, No. 3,
1969.
PHALARIS AQUATICA-PROMISING COOL
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Carden, Anthony, Cunningham. Vol. 16,
No. 4, 1969.

Forestry

SCRUB HARDWOOD CONTROL IN RUNDOWN
WOODLOTS-Garin. Vol. 16, No. 1, 1969.
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MANAGEMENT-Whipple. Vol. 16, No. 2,
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ABLE POTS-Jones. Vol. 16, No. 1, 1969.
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Stokes. Vol. 16, No. 2, 1969.

Insects and Control

DUSTING STATIONS FOR HORN FLY CON-
TROL ON BEEF CATTLE-Hays, Brown. Vol.
16, No. 2, 1969.

AMAZONS OF THE INSECT WORLD-WHITF-

FRINGED BEETLES-Barnes, Bass. Vol. 16,
No. 4, 1969.

Marketing

LABELS REPLACE PINCH AND SNIFF IN

MEAT SELECTION-Hammett. Vol. 16, No.
2, 1969.

DOES MARKET PRICE REFLECT DEMAND

FOR QUALITY CoTTON?-Sanford, Hurst.
Vol. 16, No. 3, 1969.

PRODUCER PROFITS AFFECTED BY VARYING
CONSUMPTION AND PRICES OF POULTRY AND
RED MEATS--White. Vol. 16, No. 4, 1969.
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Ornamental Horticulture

CHEMICAL PINCHING SAVES TIME AND

LABoR-Sanderson, Martin. Vol. 16, No. 1,
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PROCESSED GARBAGE-USEFUL MULCH FOR
ORNAMENTAL PLANTs-Sanderson, Orr,
Martin. Vol. 16, No. 3, 1969.
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No. 4, 1969.

Poultry Science

BROILER HOUSE INSULATION-WHAT ARE
THE EFFECT?-Rollo, McDaniel. Vol. 16,
No. 3, 1969.

HATCHERY MANAGEMENT AND SANITATION
AFFECTS POULTRY PROFITs-Edgar, Steven-
son. Vol. 16, No. 3, 1969.

Plant Diseases
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16, No. 1, 1969.

VIRUS INFECTION OF CORN PLANTS-Gu-
dauskas, Gates. Vol. 16, No. 2, 1969.
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Gudauskas, Vol. 16, No. 3, 1969.

UNUSUAL FRUIT ROT FOUND IN ALABAMA
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BIOLOGICAL ATTACK ON PLANT DISEASE
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Dunkelberger, Driscoll, Thaxton. Vol. 16,
No. 1, 1969.

Soil and Water Pests
EFFECTS OF NEMATICIDES ON SWEETPO-

TATOES-Johnson, Hollingsworth, Cairns.
Vol. 16, No. 2, 1969.

Weed Control

PROMISING NEW HERBICIDES FOR WEED
CONTROL IN CoRN-Buchanan. Vol. 16,
No. 1, 1969.

SOIL HERBICIDES AFFECT OXALIC ACID
PRODUCTION IN SOUTHERN BLIGHT FUNGUS
-Rodriguez-Kabana, Curl. Vol. 16, No. 1,
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16, No. 1, 1969.
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Miscellaneous
INDEX TO ARTICLES PUBLISHED IN HIGH-

LIGHTS OF AGRICULTURAL RESEARCH-Vol.
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Vol. 16, No. 2, 1969.
A HISTORY OF AGRICULTURAL ENGINEER-

ING AT AUBURN UNIVERSITY-Kummer. Vol.
16, No. 2, 1969.
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No. 4, 1969.
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