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ON THE COVER. Row at left, cultivated
June 12, and ane at right that was unculti-
vated until July 18 shaw effect of early
seasan weeds. Photo made late July.



A LABAMA HOMEOWNERS often notice
that their zoysiagrass lawns take on a
red-yellow to orange cast during the
summer. Lawn equipment, shoes, and
bare feet become discolored with "red
dust" after passage through the grass.
The red dust is actually masses of spores
of the fungus, Puccinia zoysiae, which
attacks zoysia and causes the diseasA
known as rust of zoysiagrass or zoysia
rust. The fungus is closely related to
those that cause the famous rusts of
grain crops.

Zoysiagrass rust was discovered in
Maryland, Missouri, and Florida in 1965,
and is now known to occur generally
throughout the Southeast. The disease
was reported from Alabama in 1966;
however, the widespread occurrence and
often severe character of rust at that
time indicated it had probably been
present but overlooked in previous years.

In lawns around Auburn, rust usually
appears in early May and continues to
build up during the month reaching peak
incidence throughout June. Incidence
declines by mid-July and the disease
often disappears during late July and
early August. Frequently, outbreaks re-
occur during the late August-early Sep-
tember period. The most conspicuous
signs of the disease are the masses, or
pustules, of orange-colored spores along
leaf blades. Pustules turn brown to black
as they age. Observations in Alabama
and other states have indicated that dis-
ease incidence is usually higher in shaded
areas.

In 1969, experimental plots were es-
tablished in widely-separated, rusted
zoysiagrass lawns in Auburn to evaluate
effectiveness of selected fungicides for

controlling the disease. Fungicides tested
along with rates (amount in 5 gal. water
to spray 1,000 sq. ft. of lawn) were:
benomyl (Benlate 50W) - 5 oz.; tetradi-
fon (Daconil 2787 75W) -4 oz.; dyrene
(Dyrene 50W) - 4 oz.; zinc ion +

maneb (Dithane M-45, Fore 80W) - 4
oz.; hexachlorophene (Nabac 25 EC) -
0.2 oz; and plantvax (Plantvax 75W) -
11/2 oz. All materials were applied with
hand sprayers on weekly, biweekly, and
monthly schedules from Jun- to August.
Plots were rated weekly for rust inci-
dence on a 0-3 scale where 0 - no rust,
3 - heavy rust.

In 1970, tests were conducted in a
similar manner except that fungicides
were applied as preventive tr atments
on some non-rusted grass in early May
and at intervals thereafter as needed
(rust rating of 1 or higher). Additional
fungicides or mixtures with rates tested

were: maneb (Tersan LSR 80W) - 4
oz.; 12 oz. Dyrene + 6 oz. Plantvax/gal.
- 1 qt.; 12 oz. folpet (Phaltan) + 12
oz. Daconil 2787/gal. - 1 qt.; 3:1 blend
Dyrene 50W + Plantvax 75W - 8 oz.;
and 2.3% Plantvax granules - 5.5 lb.

Test results for the 2 years (1969,
1970) were similar. All fungicides tested
reduced rust incidence as compared
to unsprayed plots. Data for the most
effective treatments are illustrated in
Figures 1-3. Adequate control with
two applications was obtained with
Plantvax, Figure 1, and Plantvax +
Dyrene, Figure 2. Disease incidence was
reduced with three applications of Phal-
tan + Daconil 2787, Figure 1, and with
four applications of Benlate, Figure 2,
Daconil 2787, and Tersan LSR, Figure
3. Early application (May 6) of Plant-
vax or Plantvax + Dyrene delayed dis-
ease appearance approximately 2 weeks.
As in previous years, rust disappeared in
mid-July but reappeared in late August.

Data from 2 years' testing indicate
rust can be controlled, but not com-
pletely eradicated, by presently avail-
able fungicides. Future research with
additional materials, rates, and times of
application may reveal more effective
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FIG. 2. Rust incidence in zoysiagrass plots
treated with Plantvax + Dyrene on 5/6
and 6/12; Benate on 5/6, 5/22, 6/12,and 6/26; or unsprayed.

controls. This research has underscored
the importance of applying a fungicide to
rusted zoysiagrass. Turf in some un-
sprayed plots has appeared less vigorous
and shown evidence of thinning out as
compared to that sprayed with most of
the fungicides tested.
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FIG. 3. Rust incidence in zoysiagrass plots
treated with Daconil 2787 or Tersan LSR
on 5/6, 5/22, 6/12, and 6/26; or un-
sprayed.
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ZOYSIAGRASS RUST
ROBERT T. GUDAUSKAS, FERNANDO J. SUBIRATS, and J. A. LYLE

Department of Botany and Microbiology

FIG. 1. Rust incidence in zoysiagrass plots
treated with Plantvax on 5/6 and 6/12;
Phaltan + Daconil 2787 on 5/6, 6/12,
and 6/26; or unsprayed.



Using Chopped Hay in

Blended Dairy Rations

J.A LITTLE

Deporfrtment ot Animal and Doiry Sciences
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FIG. 1. Hand thinning treatment after one
growing season.
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application.
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New Plants for

QUAIL MANAGEMENT

LAMAR ROBINETTE and DAN W. SPEAKE
Alabama Cooperative Witdtute Research Unil
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WHEN DO
WEEDS

COMPETE?
GALE A. BUCHANAN, Dept. of Agronomy and Soits

EARL R. BURNS. Formerly Dept. ot Agronomy and
Soils4 , No,,. Cooeatv Extensionr Service

H' ll.1 1' I t '\ I,' tilill-i',F f li XI i il' o1l'4 te ' l l\ u till' thI'l

p((4 t '4 '4i xl I cr I'p l This 14111' [ lot II' (''4) i Ill tl ilt t\N ii

ill',( il \ ~ill lst tlill '',4iil. P ill till' liI' ) e l~l' iillt

I e ~I I I h' ill \, (l l ' I'l' ( i ll'll' I lu o if iiII\ il l

Ill ai s '4 ',.' AI' iici I lilt.]\ 11111 It xi l I'p Ii 4 \,,1( '41 (I-o l

l1it 1 I In, 1 11 i 'l It 41 4 t ilo 8 I letllI r 1 o'f1 co 'IiCilolt (1

T111( h p11 is of1'' l Ii iI1181 Ilildlt Il 111 i 141111 ' lilill i (-tlt1

\\it clil I I itil 11iiItill Iiot l '41w l'l' c I' aIll li)

Ililil 4.' (11 opi f'S fl ((l ' . it itt ti Al' 11i 7 l "4g \\ ik'( I t ill'\,

'o I tihe I( lit 'i l l l (I I 11'i I II li l' ~l it 11) li Ill' t i llle ll t,

1('Iliil i \ it, Ill I (' i 1111 114 41 Ill I bil ;t \11 1114.11 il ll it i . Itill ' l

II14 i l i l ii l ilI' th''4 I'll 101 i 411 I e ir 11j'i i'', mlt

8 iii l o (o llo \ v l l~ ~c ld si-e ,i \ sIiliu
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wceds like this test plot is certain to suffer yield loss.
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How yield of cotton was affected by various periods of weed-
free maintenance or weed competition is illustrated here, The
tap graph shows averages of three experiments at the Ten-
nessee Valley Substation and the bottom one for the same
number of experiments at the Prattville Experiment Field.
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Da irying-Big Business on the Farm in Alabama
LOWELL E. WILSON and THOMAS M. LONG, Departmeni t ofAgricutural Economic and Rural Socialogy
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Perennial Pastures
for Beef Steers in
Northern Alabama

R. R HARRIS an(] W B. ANIHONY
Dept. of Animat Science

J. K. BOSEK, Tennessee Vatley Sub.
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This fescue-clover at the Tennessee Valley
Substation was one of the perennial com-
binations evaluated for beef production.
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A History of Poultry Science atAuburn University
CLAUDE H. MOORE, Department of Poultry Science

DURING THE INFANCY of the poultry
industry in Alabama, students studying
poultry in Auburn University's School of
Agriculture were given instruction to
acquaint them with problems related to
feeding, management, and housing of
chickens.

The first such course listed separately,
general poultry, appeared in the 1912
Auburn University catalog in the Animal
Industry Department. As a carry-over
from the 19th century, judging was also
an important part of the teaching pro-
gram. Even though the course number
and student level changed frequently,
materials presented to the student re-
mained relatively constant until a major
in Poultry Husbandry, with six courses,
was offered in 1928. The original course
appeared in the first Home Economics
curriculum in 1920 and was taught by
Professor W. H. Eaton of the Animal
Industry Department. Since farmyard
poultry was considered the responsibil-
ity of the housewife, General Poultry
remained in the Home Economics cur-
riculum until the decade of 1940 at
which time the poultry industry in Ala-
bama evolved as a commercial industry.

The graduate program in poultry had
its beginning in 1947 with the first grad-
uate degree, Master of Science, being
awarded in December 1948 to Professor
Theo Coleman, now on the teaching and
research staff of Michigan State Univer-
sity. When the Animal Husbandry and
Zoology-Entomology Departments were
approved to offer work leading to the
Doctor of Philosophy, the Poultry Hus-
bandry Department was given approval
to cooperate with these departments in
offering the degree. This arrangement
has continued to the present time. The
first Ph.D. degree was awarded in June
1961 to Dr. Harry Herlich, now in a
research position with the Agricultural
Research Service of the U.S. Depart-
ment of Agriculture. Since the begin-
ning of the graduate program in poul-
try, 46 Master of Science and 18 Doc-
tor of Philosophy degrees have been
awarded. Of these 58 graduates (some
received both M.S. and Ph.D. degrees)
32 are in university or government re-
search or administrative positions, 17 are
in poultry industry positions, 7 are con-
tinuing graduate study with only 2 hav-
ing employment not related to their
training.

The first employee of Auburn Uni-
versity to work specifically in the area
of poultry husbandry was Miss Gladys

Tappan who was employed in 1920 as
an extension specialist. John E. Ivey
came into that position in 1923 then
moved into the Animal Industry Depart-
ment in 1924 to direct poultry teaching,
research, and extension.

The year 1924 appears as a landmark
for poultry at Auburn. Two additional
positions were created in the Extension
Service, one filled by G. A. Trollope and
the other by J. D. Sykes. The Alabama
Bankers Association recognized the grow-
ing importance of poultry to the econ-
omy of the State by underwriting the
support for Mr. Sykes. This was the
year that the present poultry farm was
acquired and the physical plant built.
That year the first egg laying contest in
the South was begun at Auburn under
the supervision of the Extension Ser-
vice. This physical plant was purchased
by the Agricultural Experiment Station
in 1944. Most of the early buildings con-
tinue to be used for poultry teaching and
research. Additional office and labora-
tory facilities were provided in the Ani-
mal Sciences Building in 1960.

In 1929 the Animal Industry Depart-
ment was renamed the Animal Industry
Group with the Department of Poultry
Husbandry emerging as one of the de-
partments with Mr. Trollope as head.
Upon the resignation of Mr. Trollope in
1934, Poultry Husbandry was reincor-
ported with Animal Husbandry in the
Animal Industry Group with J. C. Grimes

heading the combined groups and D. F.
King directing work in the poultry sec-
tion. The arrangement was continued
until 1947 when Poultry Husbandry be-
came a separate department. Mr. King
remained head of the department until
1959 at which time he moved into a re-
search position and Dr. C. H. Moore,
the present head, was named. The name
Poultry Science Department was adopted
in 1961.

The first research work with poultry
was an attempt to upgrade nutrition in
the early developing industry by com-
paring different sources of local protein
materials. This work was started by Mr.
Ivey upon completion of the poultry re-
search plant in 1924 and continued into
the depression years when the emphasis

of "live at home" programs influencedteaching and research. Management re-

search such as forced molting was con-
ducted in the early 1930's in an attempt
to produce eggs the year round, but
principally in the fall months of the year.

The early recognition that diseases
and parasites must be controlled to have
a profitable poultry industry has greatly
influenced the direction of teaching and

research programs in the department.
Attempts were first begun in 1934 with
the development of the Auburn Strain
of Single Comb White Leghorns. From
this early beginning, research workers
demonstrated genetic resistance to dis-
eases and parasites in poultry and foun-
dation breeding stock was supplied from
the Auburn Leghorn to most primary
breeders of egg production stock. This
strain of birds continues to be useful in
research projects at Auburn.

In addition to the demonstration of
genetics resistance to diseases and para-
sites of poultry, the Poultry Science De-
partment has made many other con-
tributions to the growth of the poultry
industry in the Southeast and the na-
tion. Effective vaccines have been de-
veloped for the control of poultry coc-
eidia and cholera. Pioneering work was
conducted on the use of cages for layers
in the Southeast and the whole concept
of light management for maximum
growth and egg production has been
modified primarily as a result of work
at this Station.

In recognition of the importance of
controlled environment and management
to the present-day poultry industry, co-
operation was begun in 1966 with the
Department of Agricultural Engineering
to construct and maintain a modern
avian environmental laboratory with par-
tial support from the National Institutes
of Health, PHS.

The present academic staff of 9 con-
tinue to recognize the importance of
diseases, parasites, environment, and
management as important to the main-
tenance and growth of a modern indus-
try by work in 18 State and Federal
projects in these areas.

Early leadership in the department
was instrumental in assisting with de-
velopment of the State Poultry Improve-
ment Program and the Alabama Poultry
Industry Association.
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in SW ALABAMA

COSTAS A.KOUSKOLEKAS
Dept .ot Zo ooy-Eniomnotogy

FRANK GARRETT
State Dept. of Agriculture and indtusties

Potato tubermoth, adult of potato tuberworm.

ix 11 ii Iif lil t \111 1 /)/Iiti' xll imt'! xx px i l I cI il I ii! tiit

iti .1 1 i' t pollIft ili I p( is IT Xi ii. p tlo s. IlA ibil ti

isi ofI it p rk m Ittil iiii(Ix ll li ii' ( iii lit h ( t il ti't't. i 11 ti fll it(

tll \\ Ii h Ill d(i illc. lil k ll, .11 I ,il ' tii lil ix ctxt . i

lisIlit th11X is Ic~ itp o fi i 1500 ;trc o I i sh poi-Xli

tIXt t i li 'I I4X 1111 tiii tIi i _\ca' t l .I Iili x ti' i (l ii

I ll il X Ilt II t iiix rl'xt illi a tai , XX it -foll I I Itx il ut X fit'

(itl. XXiXll t fie l lul il 'tt ti lc c o ii ls i li\ b e

Xill' tdll 1it ill tii . 1, odi l ic tit' il ('(tx t' it'xX firsi hlxihi dt

ill col itrollif Ig thc tilhen\ of Ill. 11( "111ti, ()I it ficId ti iikl coll-

( I I I( -f ( ( I i I I I t)(j,) ill (, 1), 1 f (,( I i I I [ I I(, t ill )l ( . I ) I )'I ' 4 111 ( it I I -\ I

pill-itt I liol 1, c 11 do" 111 f ill I ( Tl I iodit 11 ) , it/i I I 1A lost I I I\ I ( ; I I t 11 iol 1

Ill los IA lilt 11 ido 11 ( I )it I I ecl o I I it I Id (I it 11 (it I to; it A Yol 1 ) i I t t I

I ill c" d to\% 11 Ill o\ ided (' I I i \ c ('of 1 t 1 of. A ficId cXpelillwilt

colldlictcd ill 1969 Lo-ek collfilloed ill(, iII)o%(, lumilt" illld

also illdicatcd Illitt cililoslillito al 0.67 11). Wdillicid A. aild

111('tll\l parilthioll ill 1.0 11). techili(ill A. \\('I(' c1le0kc.

Siocc 196S, potato litillicls IIii\c illcolpolAcd it coolplctc

ill"ecticidid ploglaill ill tlicir stillidikid 1111)"icidal ',prit\ sched-

ille. A t pic"'cot, it/illphosilloll\ 1, ('11dosolliol, 111011 1 pill it-

thioll, ill ill diloct lio;lte ill (i \\ ill(,] \ llscd ill III I fit\ c hpci I cm I-

Sistcl It]% clIcOk c \% I Icl I applic( I it I it I ("fillitl ',I)] it% I)l ogrilill.

AS it I Ille, fi\ c itl)l)li( ill iol l's ill T to I 0-(Iit\ it Itcl \ ak ill (i Illitdc

durilla the Scilsol I, I )(-il if lilt(, \% Ilel I t Ill' pokttoc.i, ille 6 ill.

A 111;ljol (11 it\\ back of ilzil lphosillo I I\ I is it idlo\\ " bilild-

111) of potilto aphid".

Tivatincilts to control fit(, tllhcl\\ol"III ilic applicd to I)]('-

\cllt illfestatioll of th(i tillwis. 1,1\1wriclice ll;t, dIo\\II that

ellectkc collti-ol call bcs( b(i ohtitilled if the hoildlip of Impo-

liltiolls is pl-c\cIlted Im illtell-liptim, thc de\clopillcilt of ill('

first bloods Mlich Iced oil ill(, iIbo\C_(1l*oIIIId poltiolts of thc

plillits. Colltrol 111cir'llre,' illitiatcd all ( 'I Off. illicstiltiolls '11c

\%dl (istablislied Im\c "clicrillk beell lolilld illellecti\(,.

prc\clIti\(' plogritill" ildopted b\ the filliller" o\('l ill(' litst

:3 \cans dillifillilted tIlc field popolikholl" (;I [Ilk p'st thlow,11-

Olit the illfested ilreit. Thc pre\i1ililig \\ciltlicl collditioll.",

hi"Idi"llfNI h\ lilt(' killil)" f'FO S I S ill 19 6S tlld I Wit) iLfld

t I I 11 o 1 -I I I i I I I high r i I i I I I' i I I I ill 19 ri 9, 111;t\ liil\ c I Teel I I ilctol

that colltl 1 billed to the o\ ciall (olltiol,

I)espitc the "llucesshil clinlilliLtioll of thc fidd popillittioll",

ill(, t I I I)c 1.\\ of-]) I I I i ts oot I we I I el iLdicatc(l. S I I I.\ e \ " ill t I I(,

i 11 Cit I C\ Cillcd t I I at t I lhel \\ orn 1 popl 1 lilt iol I " it r(i I I I;ti I I t it i I I cd 1) , N

hicudill" ill stoled potatocs, "IllitIl potilto plillitill"S ill liolll

'11ilidell itild pilcs of cul] potittous I id I ill c I I cq I lel it I

(I I ill I I wd it I t I I(' \\ ood". T] ill cii" ill illi pol f ill it ',of 11 cz-, of

field illicstiltioll" il" I,\ idcoccd IT\ Ioc'lli/ed tillwl \\ ol-111 ill-

Ic"tiltiowi, it) fiuld" \\ 11cle ]to illsecticide", \% cl I' itlylic(l.

Pot 1() Vt Iii'mN olt\f ( lo\ I Ilol, o\ Im"ll Po I \ jol',, I I o [,()I,] \11

Spli \N" ol I \Sl ( I IT II)i , F \11illopi \1 \li \l Wis,

Potato tuberworms on potato leaves, Insects feed inside of leaves
causing damage such as that shown. These insects came out after
leaves were removed from plant.
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Appearance of test steers with parotid fistulas illustrates effects
of sodium level in ration. Animat at top got low level (0.2200)
and one at bottom got high level 11.100%) sodium in feed.
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Saliva Important in
Ruminant Nutrition
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PRESSURE TO PRODUCEmore and more

wood on less and less land has forced
managers to seek new management tech-
niques. Fertilization offers one possi-
bility. Improved tree species offer an-
other. It has been estimated that per
acre wood yields in the Southeast could
be improved 15% through use of im-
proved hybrids and 20% through ferti-
lization.

The effect fertilization would have on
different lines of improved hybrid pine
seedlings was not known, however. To
discover what interactions, if any, existed
between lines and fertilizer, Auburn Uni-
versity researchers began a study involv-
ing controlled pollinated lines of loblolly
pine grown with and without fertiliza-
tion. Results presented here were ob-
tained at the end of 9 years of study.

Test Methods
In January 1961, 11 lines of hybrid

pine seedlings were obtained from the
Southeastern Forest Experiment Station
and the Georgia Forestry Commission.
Each of the lines represented a different
female parent. Ten of these 11 lines
were produced from loblolly females
crossed with the same loblolly male
parent. Line 1027 was produced by
crossing a loblolly female parent with a
mixed lot of slash pine pollen. Seedlings
were hand planted - 6x10 ft. spacing -
in an abandoned pasture on Piedmont
soil in Chambers Co., Alabama. Site
preparation consisted only of burning.
Four plots containing 12 rows of 10
trees each were established. One row
was a control of 10 ordinary nursery-run
seedlings. All seedlings in each of the
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remaining 11 rows were from 1 of the
11 hybrid lines studied. Each seedling
in two of the plots received 100 g. of
8-8-8 commercial fertilizer applied in a
circle 1 ft. in radius about the base and
worked lightly into the soil with a hoe.

Evaluation

In March 1970, diameter at 4.5 ft.
(dbh) and total height of every tree was
measured. These measurements were
used to calculate cu. ft. volume for
each tree inside bark to a 3.0 in. top
outside bark. Volume per acre was cal-
culated from the sample data. The ef-
fects of line, fertilization, and line x
fertilization interaction on dbh, height,
volume per tree, and volume per acre

TABLE 1. VOLUME OF WOOD PER ACRE PRO-
DUCED BY 11 CONTROLLED CROSSES OF LOB-

LOLLY PINE AT THE END OF NINE GROWING

SEASONS ON A PIEDMONT SITE

Volume per acre'
Unfert. Fert. Diff. Av.

Cu. ft. Cu. ft. Cu. ft. Cu. ft.
1078 -------------- 1,795 1,781 -14 1,788*
1122 ------------ 1,537 1,570 +33 1,554*
1109 -------------- 1,518 916 -602 1,217
1112 .............. 1,502 1,186 -316 1,344
1111 ..............1,457 1,505 +48 1,481
1090. 1,407 1,312 -95 1,359
1117 .............. 1,281 774 -507 1,027
1091 --------------- 1,228 1,341 +113 1,285
1102 ..............1,164 1,093 -71 1,129
1106 --------------1,140 1,312 +172 1,226
Cont .............. 1,135 1,189 +54 1,162
1027 -------------- 978 506 -472 742*
Av .................. 1,345 1,207 - 138 1,276

* Indicates significant difference from con-
trol (P < 0.05).

1 Merchantable volume inside bark to 3.0
in. top outside bark. "

Fertilizing Improved

Varieties of Pine

JAMES W. GOODING and MASON C. CARTER

Department of Forestry

select parent trees showing superior per-
pormance under high fertility conditions.

were determined from a split-plot
analysis.

Initial survival was good-88% or
greater for all lines with or without treat-
ment. Overall growth for the 9-year pe-
riod was very good. Average height
and dbh for all trees was 34 ft. and 5.7
in., respectively.

Effect on Growth

There was a highly significant differ-
ence in tree growth between lines. Lines
1078 and 1122 produced the greatest
volume per acre in both fertilized and
unfertilized plots, Table 1. Independent
of fertilizer treatment, line 1078 pro-
duced about 35% more volume per tree
and 50% more volume per acre than
the control seedlings.

The effect of fertilization on tree
growth was less apparent than the ef-
fect of line. Much variation occurred
within lines after application of nutri-
ents. The control seedlings and lines
1122, 1111, 1091, and 1106 produced
more volume when fertilized; the re-
maining lines grew less after application
of nutrients. The average effect of ferti-
lizer on volume per acre across all lines
was slightly negative; however, none
of these differences were statistically
significant.

Fertilization trials, established after
the start of the present study, have
shown that application of nitrogen ferti-
lizers at planting time sometimes results
in reduced survival and growth of pine
seedlings. Whether this effect is a re-
sult of stimulated competition or a di-
rect nutrient toxicity has not been es-
tablished, but experience indicates that
nitrogen should not be applied until
seedlings are at least 2 years old. When
nitrogen has been applied after the
second year, increased growth has oc-
curred. A second fertilization, 200 lb.
of nitrogen per acre, was applied to the
trees in this study and future growth
will be recorded.

Selection a Factor

It should not be too surprising that
most of the lines in the present study
failed to respond to increased fertility.
The parent trees were selected for their
performance under natural conditions
where soil fertility levels were probably
quite low by agronomic standards.

The lines tested in the present study
displayed a marked growth superiority
over average nursery seedlings under
conditions of low fertility, but to obtain
genotypes capable of maximum response
to fertilization, it may be necessary to



TERRACES have been used for years as
a soil conservation practice on sloping
row-crop land. Their usefulness is well
known. From the standpoint of ma-
chinery utilization, however, terraces can
adversely influence row length. Conven-
tional terracing systems with uneven in-
tervals between terraces cause short
point rows and reduce the average row
length per field. This increases total
turning time and thus total machine time
to cover the field.

Parallel terracing is conducive to long
rows and thereby reduces machine time
in the field. Unfortunately, not all land
in need of terracing can be parallel ter-
raced.

In many fields row length can be in-
creased by placing the rows crosswise to
the major field slope but not necessarily
parallel to the terraces. In this row ar-
rangement the rows cross the terrace at
an angle. Agricultural engineers at Au-
burn University Agricultural Experiment
Station have been studying such an ar-
rangement.

The row-arangement study was con-
ducted during a 3-year period on an
18.5-acre field on Lower Coastal Plain
soil. The field was rectangular and was
approximately 600 ft. by 1,350 ft. The
field contained five terraces and had an
average cross slope of 3%. The terraces
were broad base type and could accom-
modate four 40-in. rows between the
channel and the ridge and on the back
slope. The terrace ridges were 12 to
18 in. higher than the channels.

The three experimental row arrange-
ments used in the study are shown in
the figure. Each arrangement was used
for 1 year. Three machine operations -
planting, cultivating, and harvesting-
were used on the cotton crop.

Results from the study can be divided
into two general parts. The first deals

with the physical row distribution on
the field for the three row arrangements.

Row arrangement 2 has the least rows
and arrangement 1 has the most. Ar-

rangement 2 also has the largest num-
ber of rows covering the entire field
length. Arrangement 2 has all turns
made at field edge while the other two
each have some turns within the field.

Turning at field edge has advantages
over within-the-field turns. These turns

usually are easier to complete and thus
should reduce wear on the tractor and
fatigue on the operator. Within-the-
field turns usually damage more crop
than field-edge turns.

Part two deals with the influence of
these different row arrangements on

total turning time of machines used on
the field. Since total turning time is
directly related to total time needed to
complete a field-machine operation, it
can be used as an indicator of efficiency
of the different row arrangements. Data
from three machines used on each row
arrangement are presented in the table.

Row arrangement 2 had the least total
turning time for all operations and ar-
rangement 1 had the most. Total turn-

ing time while planting was 21% less
on arrangement 2 than on I and 8% less
on 3 than on 1. For cultivating, arrange-
ment 2 was 20% better than 1 and 7%
better than 3 in turning time. Turning

MACHINE TURNING TIME FOR THREE Row
ARRANGEMENTS ON AN 18.5-ACRE FIELD

Total time spent turn-
ing per field operation

Row arrangement

1 2 3
Min. Min. Min.

Plant (4-row) ........
Cultivate (4-row)-....Pick (1-row).....

time for cotton
for arrangement
less for 3 than fo

18.2 14.3 16.8
16.6 13.2 15.4
89.6 74.8 85.0

picking was 17% less
2 than for 1 and 5%

)r 1.

Results from this study show that in
some nonparallel terrace fields, running
rows across the terraces is one possible
way of making the field more efficient

for machinery use. Rows that run across
terraces can present some problems.

Operating across terraces requires ma-
chines that are somewhat flexible and
some current models are too rigid for
such use. Planter and cultivator side-
sway as these machines cross the ter-
race can cause crooked rows and plowed-
up plants. Machines crossing the ter-
races tend to move some soil from the
terrace ridge into the channel and thus
reduce the effectiveness of the terrace.

Wet weather conditions can also present
some problems in this terrace-crossing
system.

I. .2 . 3... ...

Rows
Terraces

Row-terrace arrangements used in this study. Arrangement 1 is a conventional pattern with rows parallel to the terraces. Arrangement
2 has the rows parallel to one edge of the field and crosswise to the major field slope. Arrangement 3 has rows parallel to some ter-
races and crossing others.
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110
Row-Terrace Arrangements

Affect Machinery Field lime

E. S. RENOLL and W. T. DUMAS
Department of Agricultural Engineering



SURVEY of COUNTY
4-H PROJECT WINNERS
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D. J. PRESLEY, Cooperaive Extension Service
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