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BREEDING OF COTTON AND CORNvarie-

ties is not a game of chance!
It is a highly skilled technique of

breeders who know their plant history
and who carefully study plant material
before lines are finally selected for com-
bining into new varieties. In some cases,
many years are spent by the plant
breeder in developing a new variety es-
pecially adapted to a given area.

As early as 1908, the API Agricul-
tural Experiment Station had started its
cotton breeding project. Although some
breeding work had been done earlier
with open-pollinated corn varieties, it
was not until 1946 that a modern hy-
brid corn breeding program was begun
in Alabama.

The breeding of cotton and corn-
Alabama's two major farm crops - has
many problems in common. The most
important consideration is yield. All
the breeding work for yield improve-
ment of these two crops has as back-
ground information the extensive variety
testing programs conducted throughout
the State. In addition to yield, both
crops have other characters on which
improvement work is being done:
namely, lodging, disease resistance, in-
sect resistance, adaptation to mechan-
ical harvesting, improved quality, and
many others.

Corn Breeding

Corn breeding by hybridization meth-
ods had its beginning in the U.S. in the
early part of this century, but it was not
until 1947 that suitable hybrids became
available for Alabama. Although the
first recommended hybrids were an im-
provement over the open-pollinated va-
rieties, it was realized at the time
that better hybrids could be obtained
through plant breeding methods. As a
result, the API Agricultural Experi-
ment Station started a corn improve-
ment program in 1946. This program
has not been in operation long enough

* In cooperation with USDA.

to have developed a new hybrid but
significant advances have been made.
Inbred lines that offer promise in hy-
brids have been developed and tested.
These new lines are now incorporated
into hybrids that must undergo further
testing before they can be fully evalu-
ated.

In addition to the efforts to develop
new hybrids, companion studies on

nematode and earworm resistance
have been initiated. Still another func-
tion of the corn breeding program is to

supervise the maintenance of breeder's
and foundation seed of certain hybrids

now in production. Foundation seed of
Dixie 18 and North Carolina 27 were
produced in 1954. Plans are underway
to expand this program to include other
hybrids.

Cotton Breeding

Cotton varieties released by the API
Experiment Station are constantly being
improved from the yield standpoint.
Additional work is underway to better
adapt them for harvest with the spin-
dle picker and to improve fiber quali-
ties and disease resistance.

The breeding of wilt-resistant cottons
has long been the number one problem
of cotton breeders in Alabama. The
first study conducted in the South on
the problem of wilt and nematodes of
cotton was made at Auburn by George
F. Atkinson in 1890. Breeding for re-
sistance to wilt was initiated in 1908.
The first highly resistant cotton variety,
Cook 307, was released in 1917. This
variety was well adapted to production
on all wilt soils of the southern and
central parts of the State. Later a
strong demand developed for a longer
staple length of all cotton varieties.
Cook 144 and several other Cook varie-
ties with a staple length of about one
inch were released during 1920 to
1930. Cook 144 became the most popu-
lar variety for production on wilt soils
from 1930 to 1940.

The purchase of the Plant Breeding

NEW COTTONS and CORNS
Are Products of Years
of Plant Breeding

A. L. SMITH, Pathologist*
F. S. McCAIN, Associate Plant Breeder

Unit at Tallassee, Alabama, in 1945
gave a strong impetus to the cotton
breeding program. After many years
of searching for a soil severely infested
with wilt and nematodes, this area was
located. The infestation of the soil with
these organisms is severe enough to
give quick elimination of susceptible
plants, making possible rapid progress
in breeding resistant plants. This en-
abled the early release of the wilt-re-
sistant variety, Plains, in 1949. As indi-
cated in variety tests, Plains is adapted
for production in all parts of the State,
and it outyields introduced varieties by
about 5% at most locations. A recent
review of all variety test data in the
Cotton Belt shows that locally devel-
oped varieties usually outyield those
developed in other regions.

A second variety, Auburn 56, was
released in 1952. It is the most wilt-
and nematode-resistant variety devel-
oped anywhere and shows the full effect
of the possibilities of breeding under
the severe wilt and nematode condi-
tions at the Plant Breeding Unit. Au-
burn 56 is more stormproof than other
commercial varieties and appears to
have possibilities for use with spindle
pickers.

Work now under way is concerned
with maintaining a supply of breeder
seed of these two varieties and in add-
ing newly developed characters from
other sources. The present commercial
varieties have hairy leaves that tend to
cling to the open cotton and increase
the pepper trash in mechanically har-
vested cotton. A smooth-leaf Deltapine
variety developed at the Delta Branch
Station of Stoneville, Mississippi, has
been combined with Alabama bred va-
rieties to decrease leaf hairs. There are
several other characteristics related to
the improvement of varieties for me-
chanical harvest which are being uti-
lized in the breeding program; these
are: higher fruiting, shorter fruiting
branches, more upright plant type, and
better stormproof qualities. Work has
been in progress since 1946 to develop
a variety with improved tensile strength.
Cottons having greater strength - Hopi
wild cotton, Sea Island, Acala 1517, and
Wilds - are being crossed and back-
crossed into local wilt-resistant material.
Bacterial blight resistance has been dis-
covered in unadapted upland cottons
and improved nematode and wilt re-
sistance was found in wild cottons from
Central America. These two character-
istics have been crossed into Station
breeding lines.



SYSTEM ICS
A New Approach to
Fighting Ornamental
Plant Insects
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B. WAYNFE ARTHUR, Assist ant Entomologist

O N \ii IE-XI.,s CAN ilt \ XIII Cleatl
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Sonme insects igreatly magnified controlled by systemic treatment: upper left-white-
flies; upper right-lace bugs; lower left-camellia scale; lower right-thrips.

Left-Leaf from systemic-treated camellia
free of tea scale; Right-leaf of untreated
plant showing heavy tea scale infestation.
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Cheaper
E. J. CAMR
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tofl Ill ed iled or cttttX. Ililt isl

\NolllsaCo ntrdel Lted )-~~l-"ot

of, itii, for)1 1 itifil ! list' ii l l iac

tia iltli tl ol sIll adit'ionii 1o til itt!

I t'iotii's i t dc it la Its ii.uc

toici\llhXri Iha iN.Spoild llltheitiol ii

AOVE-Nemat1c odedmg toiltt(c cornis rootso

result in lowred plnts vgrad.ils

I llloliiilX Xol111 io i s iX c fo Xi i ch111

JI tiil\itltiI l aX p itct to t' b c o ('11111! t

tit tiitii tt'ilI I (\\11(1, f r h~ lI. 111((1111 c o s ilitl

XX i iuls i lhitititlc vI.s l ll \ 1(

Sevel stunfted ctcitn pIlllantsflO igh
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plants of important economic crops for nematode re
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al )le to bre1 ed niemtodet )l resist ancte initot

Somtie 5 atieties of ttottitlwittial planits.
[lossesel tIlore t eseat ell is ttledl to
titteittijite the lijititte of vaiouts kind~s
of resi statnce and1( the oitat ii de species
aigaiitst w ic1h the-\ are (,flictis C.

Research Expanded

llectliitig that baste icst"Il h is
tiee(h(( if sttfitatitial proii.rs5, 1. to bei

API Agi it ttin al Expeti ime(lt S tatiotn

expandi(edl researchl progratal. T his is
atiitcl sl)(ttficltyN ita it tiio b~lasic.

itnfotrmtationt oil eAliatatetistits, ,f etditigf
hiabits, andl w5ettiesses of the itlals
Species oif fiAIit I itiltiides.

natode research at Auburn. Left-technician screens
eenhause to be used in year-round production of
rch; right-graduate student at work in laboratory.

Th liAssiociatiotn of Sotolihet il Expeti

t set iolis 5 of "*t (tils" oii sotlitttri

fot attaCkiog the pit (lleii n a tI regiiital

bo1th i (seateli at ii teathii illtt this spe-
cial field, the \gt jettttit a Vspet iiit
.stiiat wias (lesigtiateil as a centet to

THuC loi'tiitti at .\ttlt is thur f-old:
I ) talste t eseateli oa i 055\ t tetitti (1

Cittise plait disiorders, (2) Itt Ideriadtt
ate atl ( giatitt ttraitlg itt t ettatol-
0"V, Mtid (3) sets tee to gto alts iit
stietitifit wiorkets oii the igitit ill ideti

Nematodes caused severe root knot damage
to this tomato plant, resulting in failure to
set fruit and death of plant.

toilitofi teeliio uts frlteseateh ti

tsiletahle pt igtss fits iii (((I

p ill i iet ll,1 (titisl ((I tat I l seat.

tietit its tAiet i~inttl(C At owdte

citj ittscavl t rset h cts it this Statiotn
atnd the USD)A Seetitii of \(ttiatilogs'

all issistitlit ttitiloimist ss li wsill also
doi f trtlict gtadltate woratk ait Atfititt.
T his Stationl assisted itt thec first :ttitital
teiiotiilig wiotrkshoip for state txpflit

stitdetts hiase itt ptrogress t eseatelt thtt
iitls es studs iiioft tsistittee of cirtit

iiH sat ieties" tot t55) (fillet etlit ts fit)S oif

aIwIllitiides litt ate if itapattatite toi
\labihttt id othiet Solitlieastttil States.

Grant Made

li hl aistp)~Iitt thlis ,X patided tu

Mi tldh pi uii.t ii the lIocekeftlitr tatti
ilititit last I'Lill tatde a gtrat itof 845 t0(tt
to the Alabiatma Pals teehlit Itstitute fot.
reseatrel at d ting itt Il tetoatologs
Thlis hind \I\as rootc is ilale fort a 3-

sca pifetiodt, liegiti tg the fitst it this

ft (tisutI kt ttisletilge itt t lilatotles
ssill )I)( Sate ]-(t(t tt Itotti \\xi~l fitc ( taie e
f( Ais (j tith le (sstlsr tiitittl)S oftitt

tiitls Si ill he( (Iihie l the tlittittre.

ABOVE-Damage to roots and nuts of pea-
nut plant caused by root knot nematodes.
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Mecha nization*

U 001) STANDiS tttd effectiv e irleclllt-
icdl cutiixatitn iof cottint are tiolt aecti

dettts: tliex stein I rotn gitodt 1 latttittg.
Latid selection it) t t( ptrepatii , it xl ec-

til adpi ts uii t of i c(itsts, xlelld, at t
layouti,ttiCI a t e tii g. of c xpeatin tilt t x

b~ocue ee ix orbingad labr titn
ittttrlloritt x ettd n Se nt er edii- 

xio oficrld,s xxl 1,d Nsip. , titi

forttmactio ia eeto extittg.pa

rPlanting

itt d t setands antt xetrxctivcermecxhaxitl

ctit o otl r e ix mort n t frn thii i e 

litat ints oi( flttt lab r cotstie ld, ad

lt ilttr Sitce cttti i xll S e r t lltlc
otf dolplar rttptt ntin ) c t to 5 ~oithr g i t

fexx' th(i nui is fi c estg i) tItu i oll tetd c t tol

illd ott r t ands iPt ooxxxi l ~ta s mean. ~
por Eoirt.s weed Br. v~lS "sips, and Dol

T. E. CORLEY
C. M. STOKES
F. A. KUMMER

Department of Agricultural Engineering

shourt andt igh.~ ft iititt. limits xxhich

ptltx best for mechanttical itat x stiti..

Al iso, ctttte spain aisCishdig.u

A biushiel ofi gtoot seed pet acre lit

atl thcle depth 11)1 thrw hit i.<iit till field

FIG. 2. Iorting cotton and applying pre-
emergence chemical treatment fcr weed
control. Note well-prepared seedbed and
raw marker, and wide press wheelI and
mounted sprayer far applying chemicals.

1lsltttS \C acrclt ilt iltet saisatle. Ftlat(

Iix loot ces cessill rotr heli.t1x

ti~ix x ol fttfix tt cooicite )l tr( fII

ttg ti its te t arexx xx es tititli. t

PLANTING and CULTIVATING
Are Important Steps in Cotton

FIG. 1. The rotary hoe aids in controlling
weeds in young cotton.

Uor i th I iist (ffitilit ls(, of c(Ilflif)

tilt rot or ab5 i ~~out 20 feet of tot oitig

sital o.1 I't il'l.calclItr si (r 't

I ietieS lht\ ilig , cielicix fIiiff7\ huhj \itIl

licks that "stiw tt tit" atd fill] to tlhe
i(t (0111(1 ate ltt~ixlt tilIC I)eCatiSC Of Iti"g
hiixxtxs Itotol xx atitit atill larx ext.

Cultivation

Thbe tolal 0 01 ectix e of cu lb xatio t is
to contttrol xweedsi . The ri r hc pr oxves
vIX bet 0 iicial ill coilltti lio tg Xx ttt ill

thecir cat l Stages ot growxth, liettic I.
rli xtS ltx ve shown ithtat ilt ntost cases

pip i uts( of at ro tarv hoe reduices biat d
ittcitig by 50t pert ceIt or1 itlort. Also,
it aids greatly ill oittaitiing a sttimcl aftter
hiatrd ratins. 'Il(i n itarx hote munst be
utsedi tfietiix anid is inost effectiv e
Wx lCt1 I ilsel its thet wxeeds begit to

Wteeds( ailtx~ rc alsot sutccessfttlh~
ci t to tled wxith cheiicticalsx, atpplied( be-
fire an ti11ater cottiotn comlues it p. Figures
2 attd 3 sittox equtipmentt ttsed tfor ap-
ph itg cemiicals. ( For (let ails, see

Sxx cep cultix ailum is theC best utletblod
fot- coitrolling xx ecds itt tbe mtidd(le.

ofi the xxccd', ]:i the roxx'. Swxeeps ttutst
lie Sct I It perlY fo r ceffectixve. last, attnd
precisiont woruk. The\x shltd( lie set tot

1_ttt flat atlid slttliiixx. Flat xxx cep cutii
x attiti (does tnot tidiic tilt riix bitt lctxCs
thte mliddle sliiltix iiixx r titati the rotxx
xx iticit is desirable I-or tmccttuictl ]lilt-

the~ seasil to ti oc i \titC xceds a t t harx st
titli.

Titere tiltD tIlag c xxitx for gettitng at

for control of weeds, using parallel action
shields. Note spray nozzle setting.
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hoe lcIabor 805) to 10(0 per cenit'

Wcced colitici is onec of the Iliioj
costs oif, c'ittci producitioni ini Alaliaiii.
'I'li' aincciiit of haiid hioeiiig requirecd to

produie all acie ofi cotton lias chwc

toil prodc~tioin.

ticii, it bec'iiii' apparenit that thelce

had to be replaced. liesearch xx crkers
throuciighoiut the Cottoin Belt recaliz~ed
th iat cei cifel s Oiffed one('( of ii t hi l'st
an sxx eis tc th e probem 111 i H sea rel cn

ducitedl byx the API Agrieiiitni al E~xperi-
mnit Staticin for the past 5 x eairs shiixxs
that moiist silall seedledi ilicial \veecls

cani be ,'iiitrllo-'i xx iti chei-'cals.
Cheic'ial wxeedcon'(i triol is a it h lx

sjpeeialited 511 les of iipeiatinls liegii;
iiinig xx ithI seuded pirepalratiioin. Each

suceedinig operation thereafter must
1be d]ii - proipeil 'y iif the hest r'esul ts are(

ti h e expOet ed.

Planting

liio ch'liit~te choppinig, cttiiii muist
lbe plan ted to ita stanid. 'Tbis acim 1be donei
1)xN pliiitiiig :3 tio 4 peeks of gcood seed
pei acre. The object is tci get front
'30,)00 tui 40,0001( plants per acre ti
coinic ilip. Reseai eb conducted by this
S ta tiion slioxxs that the staid iof ci ttcil
calli range from 8,00)0 toi 40,000) plan ts
per ice wxithout affeeting y ieldl as lonig
ats tliex are u niforiri ldi st riii ited . Co t-
tioli shioild bci philit i)cI i lxd thI1 i! i

cess xx ater xx ill dilii
rowv. Afte r piitiig ig
beds shiiuld be flalt iil
55 idc.

Treatment

A piec'ieni ciice treat

of the siiil. \iiridiv a
treatnei t xx ill keep the
111 xx c'i's foiiit periiid ii

lepcoiiiiig olci il'tlier (

iiieigelce tieatilcelit

ap~ply ing the chlicii
pilitiilig. Siilid pics \'vx

iiig the r eguilai 1)1css x

the cliciliiea is ap1 pliedl.

If nleeded the first
iitileit callb h i' m de

Row at left received chemical treatment as described and recommendle
at right was not treated. The cotton was 1 month old when pictures

cx eI sio that ex-
xx ,i5 [ri n the

hie tip if the
l6 toi 18 incehes

S

iiic'i t is appiliedc

'A the siirfie

p' reii iergei ice
cttiiii riixx fr-e

toii planits ar'e as siiall its 212" to .3 inchles
hiyh . Par allel acetioni shces iir shields

Olaxvlie utsed( fo r app iii g pcst c'Iileig-

ei ie sii) . Thie spiN xi c,,lcs are ald

jiistecl so tha~t the spraxv xxill str ike the
iiciig eiittiii stalks jist alaixe the sil

ii i ii(fl for (cottii iiiwill kill cotiitonl ip;lants

if xlirac!id oil OwI ( li ('1s. ''le iddl c]es

cail bi' coiltix itc'u at the tiiiie poist-

ellPc'iicc spiax is biliii iapplied tii thle
row.x

II tii 4 xx'eeks. Recommendations

'iiliticiis. The ''liitiii'' or (l1(2 is ippiiec ts at
aitiiii oft apfrc ' re eml geilice trea~tmient at the rate iof,

S iibtiiied l).x I tii P2 poiiiiids fer acrie, to at 12 iiel
oit ac iti cld band. iii 41) iicli roxxs oii light sand\l
~it the HTiio Oif siiil aiod 2 tii 21-" poiciics pcer aeire iil

hecels 12 iiclio's liix x siiils. 'I'licse mateials arce applied
uis xx ide fiiiliisx ill xx atci at thic iate iii. 101 gallciis pci
licel sliiiilcf be acre to the band. lDiiitio ii xiil kill voing
face iil xxiieli eiittiiii seedlings if tlicx oermg xx ithliit

railn anid iiii ilig teinliiatiii s iii 85 F.

pi st cil nergem ice ori a boivec.
xx lien the cot- If c'iiitri is ix iit iibtaiied xwith pie-

i'iiieIrgceii ticeatiiieiit. p)ist ceeigeiic'c
hecibicidal (ii is applied. Hlerbicidal oil

V fiii -'iiliii is a spjcciail oiil iiic fcir kill-
j irk. - Ill( iii s iii cttiii aniid no u/Aicr oil

~ ~ Iaiuld be' nls'd. It is appliccd ait tihl

7L' te. fc'ii 5 gallonls pier ic'i cp 1 er aipilica-

, Ipplic'atiiiis le- liiole peir seilsuil. Nol
S tpplicaitiioi is iii;iclc afti triie hark lie

uils ti i l i at the basce iif tfic planlt.
Fis as uialx ioccurs xx io'ii cl aeks appea'ri

FAill thei bikl. Oil is iiiiiii c'ffcc'tix c'oii

* liilll xx clls I tii 1 '2 iuclICs hligh iir lc'ss.
It is ap~plied( xx lcil thie xx c'c'ds are clixv

'I'll(, iMcst fI iectix c' an]d ciii isistol it

S luis beenl ciluic bx uising at pl-ce ic'lo'
"(1ci ti u'itillci t foulli x i'i xx itl po

1
ust-

l1Oiilic'IRi tui i iilts als li'clc'ci. (For
4 'it Miii iCc'ciiilopct' ili mi liiatiiii contact xii]

- CO:IItV A\gc'nt.)I

lDiiitrii iisec huts ipiii'iil
d. Weedy cotton tsirixINI 'icipi'i )Cirbii
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EVEN MORE MEAT Per Pound of
Feed May. Be Expected from
Poultry Nutrition Research

G. R. INGRAM, Associate Poultry, Iusbandman

ONE POUND OF CHICKEN for 2 pounds
of feed! Is it too much to hope for?
Or, will it be attained within 2 years
as was the last goal of 1 pound for
every 21/ pounds of feed?

No other phase of agricultural re-
search has advanced so rapidly as has
poultry nutrition during the last quarter
century, nor have laboratory results
moved so quickly to the farmer. The in-
clusion of antibiotics (penicillin, aureo-
mycin, terramycin, and bacitracin) to-
gether with arsenic compounds in
poultry feeds has been one of the re-
markable developments in the last 4 or
5 years. Poultry nutritionists 10 years
ago could not have formulated satisfac-
tory broiler rations in use today.

Results from feeding experiments by
the API Agricultural Experiment Sta-
tion show that a growth increase of 10%
to 15% is obtained from adding these
compounds to an otherwise adequate
ration. The addition of an antibiotic
to an all-plant ration (with no added
animal proteins) resulted in 15% more
growth of chickens than those fed a
ration containing fishmeal, liver meal,
and other animal products but without
an antibiotic. There was a 47% increase
in growth when an antibiotic was added
to the all-plant ration. The best gain
was obtained from a complete ration
containing both animal products and
an antibiotic.

Another ration development is the
addition of fats, which furnish 21/4 times
as much energy as grains. This has re-
sulted in better feed efficiency - more
pounds of chickens from a sack of feed
with little additional cost.

Up to 1950, poultry nutrition re-
search tended to center on vitamins and
unknown growth factors, with less at-
tention given to protein and amino acid
nutrition in chickens. In some experi-
ments at Auburn, research pin-pointed
the deficiency of lysine (an amino acid)
in peanut meal rations. With the addi-
tion of lysine, the protein value of the
peanut meal was greatly increased.
Other examples are already known of
amino acids increasing the value of cer-

tain proteins. As purified amino acids
become available commercially, more
efficient utilization of proteins for feed-
ing poultry will be possible. Accumu-

lating evidence at Auburn and else-
where shows that proper balance of
amino acids is as important as total
amount. Too much of certain amino

acids can retard growth. The most
striking developments in the next few
years will undoubtedly come from the
study of proteins.

The advent of the cage-layer system
throughout the Southeast, research on
which was pioneered at Auburn, has
created new problems in feeding. Re-
sults from Auburn tests dealing with

protein requirement indicate that cage
layers need a ration containing 17%
protein which is considerably higher
than the commonly accepted amount.

There is no reason to believe that
advances in poultry nutrition in the
future will not be just as spectacular
as some of the discoveries of recent
years. Several unidentified factors that
stimulate growth are being investigated.
One is apparently present in fish prod-
ucts and liver. Another occurs in whey
and certain fermentation products. A
third factor has been reported in egg
yolks. New antibiotics are being in-
vestigated and one may be found that
will dwarf the results of present anti-
biotics.

Yes, we can expect 1 pound of chick-
en for 2 pounds of feed. Now, we may
not even know what is good nutrition!
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PUBLICATIONS

Listed here are timely and new publica-
tions reporting research by the Agricul-
tural Experiment Station:

Bul. 286. Alabama Agriculture-Its Char-
acteristics and Farming Areas is a history
of Alabama agriculture since Civil War,
an analysis of factors affecting Alabama
agriculture since 1930, and description of
present-day agriculture by farming areas.

Cir. 113. Partial Poisoning of Overcrowded
Fish Populations tells what materials to
use, and when and how to poison.

Leaflet 45. Control of Insects and Foliage
Diseases of Tomatoes in Alabama sum-
marizes the major insects and diseases af-
fecting tomatoes in Alabama and the best
methods and materials for their control.

Special Leaflet. Advancing Soil and Water
Conservation Through Research reviews
results of soil and water conservation re-
search conducted by the Experiment Sta-
tion since its establishment in 1883.

Free copies may be obtained from your

County Agent or by writing the API Agri-
cultural Experiment Station, Auburn, Ala-
bama.
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