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The following 8'11lhr with ct rial bli ht et cotton, caused b,,-

11,p.tl)QISUJ&t MlTa.cearp (I.F. s. ) llowaon, v&a llade tor the purpose of 

de·term1n1ng 1'hethu eo\.,,.ledo~ lntection in the greenbou.ae wwld eene 

at an index of T 1etal reaction of · tve planta 1n the field. If eo, 

the greenhouse method would haTe a immber of ow10\l-e s.d.Tant$gea wer 

field 'testing. ong these would 'be the &aTing of pace and time, and 

aa opponu.ntty to teat bree41 material during the winter. 

For this 1DYeat1gat1on one-hundred different Yar1etiee and strain• 

of cotton vere grown in the gr-eenhouee and rated. e 1eedlinga and the 

same •ar1et1ea and stra.1na w re alee grow 1n the field where readi11ge 

were made on th le :v-ea , bolls , and bracts. 
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Lt'l'EltA'1'tmJJ fl · t \f 

A• earl,- as 1907, Orton (S) reported t Sea Island cotton, fittffllU 

bat)0:4t91ft L. , waa aeverel'.f' clamaged ~ bacterial 'blight in the sou.th dern 

Vnit.ed St tea. Jo\h A\kinaon (1, 2} and Saith (10, ll) had worked with 

t he ait,gU.lar leaf apot disease prior to 1907, but neither t \hee v rken 

nt.ion d.itferences in <Jarittt l. auaceptibili\y •. 

In 191S,. Rolfs (8) obaened and reported 'V'ar-iet l euaeepUbillty to 

th disease 1n a cotton br ed1ng nursery 1n South Carolina. reported 

tian cotton, i • ba,rJadtBI! L. • to be t he moat seYel"el affected, 

wh re.a.a Uet Bed tut. an upland variet , i • h1tliis L. shoved con id

era le reeietanee. 

'fhe d.nelopaent of 'Yarietiea redatant to bacterial blight of cotton, 

wag firat begun t,,,. \we 1Jr1tiah orkert , !night and Cl~aton ~4) , 1n 19:)4. 

Cro ees were de between a reei tant Atner1can upland 'Variety, . e • , Uganda 

-31, i • hlrqtua L. , and two S el etra1na, i • l>vllo4MII L. 

1 e Uganda 'J-Jl s dff loped 1n the Uganda ~ . although 1 t O!'ig-

1 te4 fr a.n American upla.n cotton, it apparentl~ vu neTer ueed ~ 

eri•n vorkera. At te.r a.e the lit ratur,e indie teed, t he primary uee 

de of thia varlet• vae tor the tr sm1 don of ite reetstant t tor to 

j . anaA!»•• t . 

e ot th• outstanding te lure• o! the work of night and Clouaton 

(4) wa. the d.ffelopment of an 1nocul tion \eehniq,ue which th.,.., obtained 

unlt'orm Wection in 8Ullcept1b1e field grow cotton s.eedlinge. lfb , pre

par.ed 1noculwra from 10 pound• cf a1r-clr1 d . be.cterial- bl1gh\- 1nf es-ted 

cotton l :Yee. vbl were crushed and at1rred into 40 · llona of water 

and. &lloved to •~ak for l hour. !he leaf' p rticlee re then aep rated 



and the water containing th cauaal bacterium waa apnqed on S-w eka old 

plant . !h1rteen gra.dea were used to deeign11te \he suscept1bil1t,J of the 

e betWffn Uganda 13-Jl and Sakel etra.h1e. Ndstance 

found. \o be governed b7 \wo factor• whtch vere wled 13i_ a.nd. ~ · 

etndling (l:S) dneloped. a teehn1que for teati.ng cotton ••ed11np 

by which he goaked seede tor different. interrala, and grew the aeedlinga 

in gl.aaa twnblers. At \he• e t1ine he aleo modified Xn1ght and Clou.aton•a 

fi ld inoculation method. !h• 1noeul: was grown in pure culture rather 

than obtaining it rro naturally inteet.e.d leavea. and i he suspena.ton vaa 

applied ta a coarse aprq probably with 1110re pressure \han ln1ght and 

Cloue\on used. Weindling (16) grew the ctmtal bacterium, 1iQ$h91cm,1:1 

mn,)ifgf&nm ( r. s. ) I>ovson, on pota,o-dextroae agar tor S to ? W• and. 

uaed t he ba.ot rium at coneentratio,:i of l pl&te per 100 ce. of water. 

l\r adding this euapension at th rate of 10 ee. to 1 , 000 cc. o! water. a 

•Pl"&¥ auspens1-o1' wa prepared. for field 1aoeulat1on. 

1ndling (16) found sprqlng wUh a p-u.ck sprqer to giTe n:Ua-

factory r sulta when pplied cluri.ng the hours of m14•1DOJ"ning until noon -

the p riod eorreepondin,; to max atomatal opening. also found intee-

\ion oecvr•d 'beat when the r,pra, va.e applied at a cloee ran and directed 

to rd the lower 1ide of th~ le f . One spr tank eonu.1.ning 2i gallon• 

of euapendon wa-a tuf'fieient for a 3()0 foot row of plan.ta 5 to ? weeka old. 

(6) lao deTeloped a gre nhouse aeedling inoculation technique. 

A «uap•n.don ot 100 cc. per plate of 'bacteria waa ua d bT Bq instead of 

600 cc. per plate ae ued 'Iv e1.ndl1ng. Seedlin e were grown in the 

greennouee in aa.n.d ratb r tllan in gla•• \ublere and under such condition• 

Rq tound. eeedlinge could be graded after l we k. • indling grew h1. a 

•eedl.1nca f oi- J week.a bet ore grad.inc. 



'fhe method of inoculation used b,. eindl.1ng rewed luable 1n the 

dnelopJDent o! 'baoteri l-bl1ght-rea1stant strain of cotton w vor era 

in this country. Thie str in. vh1ch hae been dedgnated s Stoneville 

20. orig1 ted from a turally 1nf eeted t1el4 plot o! Sto11e-ville 2- A 

at lno:rtille. Te.nne,aee in 1939. (S1mpt1on and. Weind11n.g 9). tater lt WU 

thorou,ghl:,r teat d bv artll1c1al lnt ction. subj cting eroaaee of 

St.onnille 20 aDd w.aceptible Yarietiee to bacterial blight lm'ecUon. 

resiat nee vae f OWid to be inherited ae a single recessive t tor. !he 

strain b s recently been d1atr1buted to cott~n bree4ere for uae in baeter1-

al-bl1ght-reB1etant breeding program,. 

eindling (lS . 17) and. Ray (6) have obterTed so e correlation to 

ext.it tw.n •• cU1 reaction 1n the greenhouae and field. 

'but n.o xtens1T atudT baa bee11 reporte 



lleseription ot Material 

One- hundred atra1na of upl nd cotton, qo.,m1um ll!tmv L. , repreeent

.lng 21 diff'erent vu1et1ee , were uaed. Seed of all Y r1etlee were obtained 

fro cotton bl.'ee4ers ln OklahOlla• tens, and !renneeeee maJor1\ of 

\hem originated 1n the autes from which seed was procure Alftong the 

chief varieties were: Stoneville, Acal , Mebane , ea.la, At:. l Okra teat , 

Deltap1ne , Half a.M Halt. Colt r ·•• 100, Northern Star , d Oltl.aho• 'l'.riwlph. 

Seed.a were c1 clel1nted tor both greenhoue-e ·<1 f'ield planting1 •. 

Th. procedure wae rrted ou\ as follovs s One pound ot tuZ'n seed. of each 

Tariet. was acid delinted bv adding apprcxi tely jO cc. of concentrated 

sulfuric acid. to decrease the period. of d.elinting, 10 ce. of water waa 

added to the seed. Seeds were removed when a black gwamy mass was o'btain.ed 

and after all the lint was reJDOVed. Vashing the acid tro the .seed was 

ac omplished ~ running w ter over the 1eed. and quickl; pourill& off to 

prevent t h OYerhe ti of the teed. h1a proce1s o! wa bing was repeated 

~proxi tely· 10 t1111 a or mere unti the ter vas no longer colored after 

haviDg co~ered t he &urfaee of allot the seeds. The traction of eeed tba\ 

floa,ed in wa.ter, Hf'lo tere•, waa removed a\ \he time of ashing. 'fhe 

heav,r seed, •a1ue.r • , \fer dried on paper tow ling constituted the 

portion used 1n the plantings. tfh •hriveled and lmm&ture eeeda are alwaye 

r OT d with the #!loat"8ra•. Some fully Tia.ble •• d• so be reJDOTed 

Yi t.h thie fraction. 
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;Fie-14, ;elamt!OO• - 'i~1t::1 f1elil planting wa$ on ~ l'lial'Micv lo,~n ee;il 10.<'Jt1,ted 

l·~; miles ,~est of Stillw!lter, Oli:l,l';::h~~. on one of tbe Oklr1t1:0mt,i t,~icultve 

,in1d l0!e-c:h,'ln.1cal Ooll.ege lzj>erimental fartts. 

seeds. were han<l planted ~t the ~te .of .5 per hill }1111! sp'?!-ced 1 toot 

ap;u-t. Two repUeaticnt1 of all va:rieties tJere plan.'tiaed in e. seriee of 4 

blocks, each oonsisti:ng of 25 n>t1s. A reus:t,ant and susrH?ptible eheek 

't'I~~ ~l~ted on both Elides of each blcek. 

ilhe first rep11orit1o:n W!'u;i loc«ted on n slie;'.ht elo-pe ru1d goOcd 

drainage. llie1,Heation 2 was loell1!;.t&d in a low ~es f;;S t\ :result ·11Jilter 

stood 2 inch EH!' deep upon 2 dif terent oecasi.ons for ,!iaS long as '.3 d~s during 

the g,rowing season. 

Q;reenhou,:e ;e.1,,ntlm:•- For g:reenhou:ie planti.n,g$, th~ writer u~etl ~ bench 

tm.t w~s 24 feet long and :; fe~t t.ride. The bench wa~ fillftu with sa,oo and 

then. ~terilized with ~te~ro f'~r lAI, h0'!1ret. A ~loping fl"fkme wtv~ lr>iilt over 

the beneb emd t.M>Ve~tHl wt th eamaf.. '!be cover erlerJleil tl!'.I the tor, of the 

be?Wh on :, l!lides ~nd cool,t be ra1sed or lowered ~,e. desit>ed. The fr9Jlle 

wa~ slcpt«i su.ffieientlv- to prevent ~;ter :f.x-om ata.-ntlb-ig on the cen-va:a. A 

f~b:rie bo!l',e. ;old. under the trade ~ of ttiot.l So~.ker·*'• t-nMJ. pL:sl:eed on t~ 

of the eanv~s ~mii a mn1::1ll stream of w~ter was kept eonat~tl,r rom:iing fer 

t.t~e duration of each test. 

Two plantings ·were m1c1d.e 1.n t'.he greenhou.se. the :Ur&t on A-tt-(1iltst )l. 

1948. t:lind the seeo.-nd,. Septembel' 11. 1948. :Both 11lantingf1; w~:m tmule as 

f ollc1>1st Seede W€lre plfi\nted in moi~t sand in :rous 22 :l,nehes long, 2 inehes 

s.pa:rt. tt:nd l inch in depth. fa iruM1re ·o.iiifomu,, in depth in J)lant-S,~ a 

';1~fl stiek ,1ae pr&$Sed f :irml,- 1n the stu1d to a depth of 1 :tneh. Se.eds 



were placed at the botto or t e ro • 

planting. the a nd a thoroughly eoaked Yi th water · nd ct1Yered with a 

wet p per to maintain. high humidity. fhe newapap 7 wa re OT'ed the 

third ~torte fir t repli t1on d t ~ fitth for the second. 

replication. For the fir .t replication the eanv e aide r raia don 

the fourth tor d tor th& second repliea.Uon on. the ixth ~ . Lover 

tempe tur • which p-i-olonge4 tb ger 1 Uon 0£ th seed in the second 

repli tion accounted for th bOTe differences. 'Before 1ng the second 

pl.anting the sand va ·i~ted through a J.. inch wire mesh to . depth of lt 
1nehea: this remO'fed tbe old 1eed hull• and ungerminated seed. 

tr t mperaturea wer record! d w1 th a thennogra.ph; 11011 tempera.turea 

were t · en tntermitt ntl,r with a thermometer. 

!he seedlings vere v tere twice a dq to 1nta1n high humld1t,r nd 

at the • tim the canvas we. gi-Yen a thorougb aoaldng. 

Prep ration of Agar , Methods ot l8olat1ng and Cult ring the Org n1•• 

Apt lo-dextrose acar a found suitable to~ Pet.rt di h cultures 

v n made as follow t 200 gram& or potatoes. jO ... rs .. m .. o~ agar. 10 gram:e 

of dextrose . and 1 .000 ec. of t p water. 

fhe technique ot 1.e~lating th organtam wa ot ater d uut.11 l te 

1n the r of 1948. '.tne or ania v a then hol ted tr fresh infected 

lea! tissue by a od1t1e Uon of e nd$rd d1lut.1on plate metbo (Riker 

and er?). The odif1cation cona1 ted of eeratlng ln:f' eted leaf 

ti e 1n sterile tap ter 1n a e rillg Blend r for 10 minut a. 

? 

IAnthomgnas 2lT19Btw9 ( · ' · s. ) Dowson. the ct rial blight or-gan1a • 

1 · 1 1lar to a non-p thogenlo eterium which has be n described. 



by earlier workers (Edgerton 3, Smith 12) . These two bacteria a.re commonly 

associated when cultured on agar from bacterial blight infected tissue. 

The non-pathogenic form usually is a darker yellow and develops more rapid

ly, at least for the fir.~~ 4 or 5 days. 

For both greenhouse and field innoculations, transfer of culture from 

tube to Petri dish was accomplished by the use of a small flattened needle, 

1/8 inch in width. Three to four heavy s:nears from a pure culture of 

1• ma.lvacearum were thoroughly streaked over the agar. Four to six day 

old cultures were used in making the ~acterial suspensions. 

Preparation of the Inoculum and Methods of Inoculations 

Sterile water was poured over the cultures and the bacteria were 

loosened from the agar by the _use of a glass spatula. The resulting 

suspension was then placed in a Wearing Blender for 5 seconds. The mixer 

thoroughly broke up the bacterial masses to give a uniform suspension. The 

concentrated suspension from each plate was then diluted with 100 cc. of 

distilled water. 

Greenhouse inoculations.-The method employed was essentially the seed 

soaking method devised by Ray (6) . Twenty- five cc . of the above diluted 

bacterial suspension was poured over 65 seeds. Each lot of seed was 

agitated every 20 minutes for a period of 3 hours and then pl.aced on paper 

toweling to dry. 

Field inoculations.-Because of an abundance of natural infection that 

developed in the early part o! the season, field inoculations were delayed 

until early September when the following procedures were attempted: (1) 

rubbing cheese cloth covered with carborundom powder soaked in a bacterial. 



euspenaion, l plate er 1 , 000 ce. of t · ter, over youn bolls and "bnct1 

from different aid.ea; (2) , l'U.l>bing cheese eloth soaked 1n a l>acterlal 

auap ntlion. \he aam a• above but without the ea.rbo,run&l ; net (3), 8])J'S1'-

1ng th entire plant trom the top d.owvard with ;p-ea.ck 11>rairer that. 

wa ma..1nta1aed. at 1\a ma.:d preeaure. !he •l>l'a.1 d11u-t1on wa.e l plate 

per 2l gallons of a,er. Sprqing was aceompliehe during and after a, light 

ra1n an.4 dnring elO'ti.dy w ther. 
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De scripts.on of Index lwnl>era 

11Te different grade.a were used to 4-eeigna\e dittereneee 1n diaeaae 

reaet.to·n. fheae weres o, l, 2. :3 .. and 4. Pho\~ ha ot \he lattei- tour 

grad.ea are ahown tor the cot;-led.one , ture lea.•••• bolls. and or eta (:Hg. 

l , 2, 3, and 4) . A dlsea e 11ldex ws.e detfJfflined bJ t n the nwnber ot 

1nd1v1duala in ea.ch grade and mult1plJ'1ng by tbe cl Bl m=ber;. thia JlWllbe.r 

v • th n d1Vid.ed bJ S ti • the number of 1ndiv1d.uala, and mult1p11ed b,y 

100. Thia alw,qa resulted 1n an index number that tell within the range 

ot O to 100 1nelua1ve. !he ere ter the auaeeptib-ili'J the higher the 1n4e.x 

nuber. 

tfhe grades for the different plant organs were b aed on the eize and 

the nwnber of le•1ona. In the gnenbouae the diae ae .rating vaa baaed 

on cot7ledOJlAl'.Y WecUoti. All ot the eeedllnga were pacle4. 

In the field each plan.t wa.s obsened and the leaf' showing the mod 

an-er& 1nt'eet.1oi>. was gre.d..ed. !he u.me JB.ethod applied to the bolls 4 

bract.a excep\ ths:t •nl.7 10 plaJlte tor the bolls and 15 plant• for the bract• 

were eelected !ro ea.eh row. fJ!beee were plaate in wh1eh the boll• and the 

bra.eta eh&ved th moat a...-ere lnfecU.oa. 



Fig. 1. Cotyledone ot cotton 1lluetrat1ng the four 
d1tterent gr des of b cter1al blight infection 
ueed 111 grad1:Qg aeedl1nga 1n the greenhouse. 
Grad.ea read fr0111 the top• lett to r-1ght. 

10 



ig. 2 . LeaTee or cotto11 Ulustr ting th tour different 
grad.ea ot bacterial bligb\ infection used 1n 
grading aeedl1ng• in the :f'ield. Grades read 
trom the top. left to right. 

u 



Jig. 3. Bolls of cotton 1llu.trat1 . the four dU'ferent 
grad.es ot baeteri l bl1gh\ infection used in. 
grading eeedling in the field. Grad•• read 
tro th top, left to right. 

12 



11g. 4. Bracts or cotton illustrating the four different 
grade• of 'bacterial blight 1nf'ect1on. used 1n 
grading braete 1n th fiel Grade read. from 
t he tap. left to right. 

1:, 



Ol3SDV A!I ONS AliD RESUl}lS 

Ia the 1leld 

B.eadinga of bacterial blight infection were taken on the leavee vh&n 

the ple.nte were 7 week old and at that time natural hd'eet1on vas un1fol'll 

throu&bout the first replicaUon. Growth of plants in the aecond rep11ea.

t1on wa retarded~ exceegive 1011 mo1ature. !hu.e, readings were delayed 

until the latter p rt of July wh nth infeat tion ot b eter1 1 blight 

be e aeYer throughout thb repUca.tion. 

Stoneville 20 , the highl J'ee1atant variety, showed no lea1onz at the 

tie leaf infection vae gr ded; however, &mall lesions were noted 1n come 

in tancea tovard the end ot the e-eason. 

14 

Iur1ng early August a 11 ha.lo lea! spote were not1eed whi h later 

nla.rged. These brown, angular leat- spots were surrounded~ a greenieh

ellow rg1n which later for ed a circular. brown lesion. eind.Hng (l?) 

describe tbi e-ond1t1oa when aeven epi h,vtotica of baeter1 l blight occur. 

fhe sw1urier for 1948 w s unua . 11,,, wet duriug the e rly p rt or the 

growing season as comp red with other year,. lhr1ng the months of June. 

Jul.',. a August , approxim tely 12 1nchea of rain were recorded. A llight 

· be expecte , the tempe ture• w re rat.ber low duril\g the r iD,Y period, which 

extended \hrougb the middle of August. The remainder of the grow1Dg season 

w a diy and t peraturea ao evhat above normal. (Se t ble 1). 

At the time 'bolls w re fir t l>eginn1 to for , the relatiTe humidity 

was atill high &nd rec1p1t tion wa frequent , boll and bra.ct inoculation, 

were contidered unnecesear. due to th hea't'V ni tu:ral inf est tion of baete

r1al blight thrwghout the field. 1Io11fever, due to the high temperatures 
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aJld lov humidity which :tollowed the rai~ period th bolls a bracts di 

not become un1forml 1.ntected. Att1f1c1al 1nocula.t1ona were then attempt d. 

'fable l . 11eld temperatures a.nd precip1t tion for the 1948 
growing aeason, West Agronomy arm, Stillwater, Oklahoma. 

'l'emperatures in degrees hrenhe1t 
nth n maximwn n minimum fotal prec1p1taUon in inchee 

71 62 '.). 41 
June 87 69 6. 72 
July 87 71 3. ?4 

August 89 70 , . 20 
September s; 61 0.7 

Spra.,,1:ng t he plante late 1n the season gave good 1 af 1nf'eetion 

although 1 siona remained small nd soon dried out. Spra~i did not 

prOdU.ce un1fora boll nd bract intection. 

lnoculat1ons of bolls and bra.eta ud carborw:i.dOlll powder as an 

abra. 1ve caused. rapid drying of · the tissues and resuUed in premature 

h d.d1ug of t he young bolle. Artificial in.ocul Uons without earborundCD 

powder reeulted 1:n. l sions appec .ring on approxtm tely 50 per c nt of the 

boll a and. bracts inoculated. It e.bould be empha&ized t hat a ll artif 1c1al 

1nocu.lat1one were de during th dry period. of the su:nnner when temperaturea 

w re high and ao11 moisture was deficien,. 

lb'a.et leliona were found to be most abundant o.n bolls that had basal 

infection although this did not apply 1n all o &es. lesion, were tound. 

Be dinga on bolls and bracts were sed on both tural and rt1~1cial 

infection but 11anv planta showed no boll or bract infection. 

ln the Greenhouse 

!lxperiDlents were couducled late in the aeaaon~ Augtlst Jl to September 



2:3. Minilnlm t era tu.res • eepee1all: tor the second planting, were aom.e-

'lib&\ lover tban som workers consider desirable for the optillWll development 

of pr ·ry lnfeetion (Table 2). Stoughton (14) reported that temperatures 

rang1ng trom 71° to 80. 6° r. were 11ecessal';\" in ord !I' to ob\a1n maximum 

pr 'Z'!f lntecUon. the percentage of d1aeaaed pl&nta we.a 59. 8 for an 

oTer 11 aTerage of the two replicationa. Beading• were ba.a 4 on cot,rle-

donary inf eetion. 

fable 2. Greenhouse te eratu.ree in degreea J'ahrenheit. 

te 

.tugu.et 31 
\ember l 

2 
3 
4 
s 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

89 
88 
99 
82 s, 
19 
78 
82 
7l 
68 
72 
?l 
as 
72 
68 
?l 
73 
Tl 
84 
80 
SJ 
81 
SJ 
77 

70 
68 
6.S 
?O 
6? 
6J 
ss 
?O 
64 
S1 
S8 
S8 
S9 
58 
62 
62 
6? 
67 
·61 
10 
?O 
69 
68 
62 

At \be time of the plant112g of the f1rat repl1ca.Uon. the air temper-

o 0 ature was 84 F. , while the soil temper ture waa ?S 'I . !he percentage ol 

germina.t1on s higher and inf'ecUon va.a more uniform throughout the fir t 
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repl1 tion. !e e tu.rec dur1 the period or growth ot the first 

replication raQged from high of 99°r. to low of 5S0r. Both 111&:ti 

an mini te e t-uree were somewhat l ver for the eeond repli tton. 

!he percent e of intecti.on tor t he first replioa.tion e 10 percent 

while in t he second replication the percentage of infection va& only 41 

per cent. 

Some damping-oft occurred d'll1'1ng both p ntinga alt hough only & mall 

percentage of aeedl1nga vere Afteeted. 

Co ariaon of cterial Bl1g~t ction in the 1"ield aJld Greenhouse 

11 

1)1 east :reagUop. a!. \he IU89!Ptible T¢et1e5 .faS ft;mins 1! the 

Ct!t~I! w t;ield.• Index nwobera representing bacter1al blight reaet1ona 

tor the var1 tiea and str in t hat were found to be susceptible a.re ahown 

in t ble J . These a.l'e ahown tor both field and greenhouse grown plante. 

All sere reading are omitted from the calculation 1n table J beeauee 

they are lieved to repreaent eacape plants. 

Jo. 

1 
2 

' 4 
s 
6 
? 
a 
9 

10 

'ble 3. &eterlal blight 1nf ect1on as indica ted O\" ind.ex nwnbere 
tor 99 suac ptible Tar1eties and str ins ot cotton, 
ranked according to degree o! :useeptib111t-v in the 
greenhouse. 

Index numbel:'11 
Variety Greenboue Le ~e• Jolle Bracts 
A-s-6S74-20-?-l-4-2-6-2-2 20. 0 44.6 4:3. 0 29. ) 
Stonnille 462 20. 4 ,2. 6 38. 8 28. 0 
Stone:Y1lle 62-1-14 22. 1 42. 3 ,2. 6 25.'.3 
S\oneYllle 62-1- 2 22.9 .39. 5 31. 1 30. 0 
SloneYille 62-1-2- 2 23. :3 ,S.9 37. 9 28. 0 
Stonrrille 62-1- 2- ) i,.4 41. l :,s.s . 24. 0 
StoneYille 62- 1-26 23. 4 41.8 ,s.o 29. ) 
s,onrr11le 62-1-0-0-84 23.4 46.0 J9. 0 26.7 
Acala 892-17898-3-4- 2-S 23. 7 42. 1 :36. 0 21. 3 
Aeala 892-17898-)-4-)-8 2). 9 32.1 39. 0 )6. ? 
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fable 3. (Continued) 

Index bera 
11 • Variety Gr enl\o'u Leave, :Dolle Bract a 
11 A. o. L. 16-S 23. 9 21.1 31. 2 25. ) 
12 Deltoa 9169 24. 4 44.6 :35. 4 24.? 
l) Stoneville 62-1-8 24. 4 4.5. 4 43. 5 28. 0 
14 St nev1lle 62-1- 2-4 24. S 40. 4 31 •. 0 24. 0 
15 lbnkari 24. 6 34. 1 )O. O 22. 7 
16 Stoneville 62- 1-1-6 24. 8 )9 • .5 J.5. 0 32. 0 
11 Mebane 140- Sta. 24. 8 J8. 9 2?. 8 25.3 
18 A- 5-6566-18-8-2-1-2- 2-3-6 25. 2 .s2. 4 40. 0 32.1 
19 A-5-6566-18-8-2- 1-2- 2-2-6 2S.4 4?.4 47. 0 ,1.3 
20 A-s-6S66-l8-8-2-1- 2-2-l- ) 25.6 49. 6 4?. 0 35. 3 
21 o. 14o-6802- 2-3-1- ,-1- s 25. , 40. 2 24. 4 26. 7 
22 ataon !few ow den 2s.1 4,S. 8 41. ) 30.1 
2j hon 25. 8 46. ? 36. 0 24.7 
24 A- .s-6.574-20-2-4-J-4-2-6-2 25. 8 49. 8 39. 0 27. :3 
25 StoneTille 62- 1-6-8 25. 9 :31. 3 35.5 26.7 
26 Ok 0 frt h 92- 1-1 26. 0 4S.S 4). 0 30.7 
21 J> and P L-15 26. 1 41.4 34.7 29. ) 
28 1t and Salt 26. 1 46. J 38. 0 38. 0 
29 Heb. 14 01- 2-s-1-1~1- 3 26. ) ,1. 9, 28. ? 24. 7 ,o. eb. l40-6Sol- .2-l 26. 5 49. ? j,S. 4 21., 
31 Meb. 140-28192 26. 7 36.6 35.3 20. 7 
32 la 7480-2-2-3-3-J-12 26. ? 35.7 32. , 27. 3 
33 eala 892-17898-J-4-3-S 26. 8 42. 2 37. 6 32. 0 
34 -5-6S8J-2l-2-2- l-4-,S-6-4 26. 9 39. 6 4'.3. J 34.7 
35 eb. 140-6819-2- 2- 3-4-3-2 26.9 33.9 :35. a JS. J 
)6 b. 140-6801-2- s-2-2-J-4 26. 9 36. '.3 32. 3 26. ? ,1 Acal.a 892-17898-J-2-.3-5 26. 9 40. 0 41. 0 30. 0 
)8 A-s-6566-18-8-2-l-2-2-l-2 21. 0 4?. 4 43. 7 JS. ) 
39 A•.5-6574.-20-7-1-4-2-6-2-10 'Z7. 0 45.? 44.0 4).J 
40 C la. 892-1?898-3-4-6-10 21. 1 44.7 42. 0 26. 0 
41 Meb. 140-6801-2-S-2-1-2-2 21., 34.0 Jj. 8 22. 0 
42 Acal.a 692-17898-3-4-l-3 2?.4 41. 2 :3:,. 1 28. 0 
4J al& 892- 1?863-1-1-9-10 27. 4 40. ,5 3:3. 7 28. 0 
44 la 8 2-12194-8 -2- 1- s 21.s 42. 4 ,1.6 26. 7 
45 ala 892-17898-)-4-2-8 21. 6 42. 0 3.5. 0 31. 3 
46 D and P l,-041 27.7 42. 2 42. 0 26. 0 
47 l,ocket t 140 27. 7 49. 4 36.S 38. 0 
48 . eb. 140- 28209 Z/ .1 29. l 27 . 1 28. 7 
49 .5-6.583-21-2-1-J-l-S-lo-4 21.s 49. S 38. 0 36. 0 
so S\one,r-1lle 62-1-21 28. 0 38. 8 J?. l 26. 0 
.Sl Stone't'ille 62-1-0-0-108 28. 0 38. 8 37. 1 26. 0 
52 eb. 14o-6819-2-4-2•S-l-2 28. 0 36. S ,s.o 24. ? 
53 tone'91lle 62-1-25 28. l 36.2 37. 0 )l. J 
54 StoneTille 62-1- 2-1 28. 2 39.1 31. 6 30. 0 
5S la 892-17898-)-l-8-) 28. ) ,1.1 37. 0 26.o 
S6 892-17997- l-4- 3 28. 4 41. 5 :,7. 6 2s.s 
S? eb. 140-6801- 2-.s-1-1- is 28. 6 40. 0 24. 0 2:3. 3 
58 Coker 'a 100 28. 6 40.? )J. :, 28. 7 
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! le). (Co tS.no.ed) 

lndft numbera 
lo. Variety Gr enhouse Leavee Boll s Bract& 

59 - S-6SS3-21-2-2-1-4-5-6-7 28. 9 .5:3. 2 48. 7 :30. 7 
60 eb. 14o-6801- 2- S-l•l-ll 28. 9 39. 5 24. 0 28. 7 
61 Acal.a 892-17991-1- l - 2- 10 28. 9 47. 0 41. 0 :31. ) 
62 Aca.1a 892- r1898-J-4-.5-4 28. 9 41. , :31. 8 ,1.3 
63 la 7480-2-2-3- 3- 3-J 29. 0 ~ . 4 :36. 0 25. J 
64 b. 140-6ao1- 2-.s-1-:,- :,-6 29. 0 36. 2 3.5. 2 )4.7 
65 eb. 140-6801- 2•5- l - l -7 29. 0 32. s 22. a 2). ) ,6 A. O. L. 33-6-.54 29. 0 29. 7 3J. j 2.5. 3 
67 Ace.la 892- 18024 29. 2 ;8. 4 ,,. s 23. 3 
68 Reb. 140-68ol- 2- 5-l- 3-3-J 29. 3 40. i., )1. 8 )?. J 
69 o. .L. 31-.5-1 29. 3 )l.l 22. 2 20. 7 
10 A- ,5-6_566- 18-8-2- 1- 2- 2•1•1 29. 4 51.s 37. 0 34.7 
71 ala 892-17898- J-4-6-l 29. 4 49. 4 ,1. 2 28. 0 
12 Aoala 892•17871-1- 3-6-4 29. 6 44. J 32.9 26.o 
?'J 'b Shaw 29. 7 52.1 40. 0 31. 3 
74 - ,S-6S8J-21-2- 2-1-4-5-6-2 29. 7 46. 9 52. 0 35. :, 
?S B1 Bre4 29. a .50 .. 2 48. 0 34.7 
76 A- S-6.566- 18-8-2- 1- 2- 2-l-S 30. 0 50.4 40. 0 36.7 
77 eb. 140-6801- 2- s- 1- 3-3-4 30. 2 3.5. 6 28. 2 24. 0 
78 Meb. 140-1)731-1- 3- 2-l 30. 3 z.4. 2 31. 6 Jl. J 
?9 cal.a 7480-2-2-J- J-3-9 30. 6 :,4. 4 20. 0 29. ? 
80 eb. 140-6801-2-s-1-1-6 J0. 8 40. 9 24. 4 22. 1 
81 A-s-65?4-20-7-1-4-2- 6-2- $ 30. 9 41. 8 41. 0 :32. 0 
82 ala 892-17898-3-2-8-6 30. 9 43. 0 29. 0 jO. ? 
83 StoneTille 62-1-2-6 :31. 0 36.1 32. 0 30. 7 
84 -s-os&J-21-2-2-1+5-6-, ,31. 2 .51. 3 ,n.o )J. J 
as A•s-6S95-2-4-3-l-l-3-S-8-4 31 • .5 48.7 48. 0 41. 3 
86 >.-5-6595-24-)-l- l ~)- S-S-6 :31 • .5 41.? 40.o J6. 0 
87 cala 892-1?837-3-4-7-2 31. 5 :,9. 8 36.7 28. 7 
88 A-,-6.574-20-2-l-6• 2- 2• )-2 :31. 7 se., 45. 5 37.3 
89 Meb. 140-6801- 2- s-1-1-18 )1.0 :,9. a 2'.3. , 23. 4 
90 orthern St r :,2. 1 ,s.4 Jl. O 28. 0 
91 Meb. 140-6801-2- S-l-2-? '.32. 3 :n.2 ,s.4 26. 0 
92 la 892- 1?837- 2- J-6-4 :,2. 9 41. :, :,s.o 26.7 
93 Acala 892-1?898-3.J+-4-S JJ. l 45.7 :,5. 0 26. 0 
94 Meb. 140-6801- 2- .S-2- 2- 2-2 JJ. s 43.3 ,2. 9 33. 3 
95 Ace.la 108-2-19 3:3. 7 4.S. O :,8. 0 34.7 
96 b. 140-68ol-2-s-1- 1-1-1 35. 6 :38. 9 2,5. 4 21. :3 
91 Acala 892-17920 JS. ? 48. l :,8. 9 25. 3 
98 StOD.ttllle 2- ! )6. 4 J6. 6 37. 1 2.5. 3 
99 Ace.la 6566-18 ,1. :, 51. 5 4j. O :,8. 7 

In t he ti ld where eon41.t1one wer favorable to'r' leaf' infection 99.7 

per cent or 11 of the pl.ante of the susceptible varieties became infected. 

On t he other haDd. in t he greenhouse a.P,Par · nt.ly under lesa ! :vorabl 



conditions only 59.8 per cent of the seedlings grown frOJ:1 seed of the same 

varieties became infected. The range of index numbers for field grown 

plants with the escape plants omitted were: leaves 27. 7 to 53 .2 with an 

average of· 41. 8; bolls 20.0 to 52. 0, averaging 35. 8; and bracts 20. 7 to 

43.3, for an average of 29.4. Index numbers for cotyledons of plants 

grown in the greenhouse with the escape plants omitted ranged from 20. 0 

to 37.J , for an average of 28. 1. 

Table 4. Correlation coefficients (r) of the bacterial-blight 
reaction of 99 varieties and strains of cotton grown 
in the greenhouse and in the field. 

Correlation coefficient (r) 

20 

Pairs of Characters Ex.eluding zero readings Including zero readings 

Greenhouse cotyledons 
Field grown leaves 

Greenhouse cotyledons 
Field grown bolls 

Greenhouse cotyledons 
Field grown bracts 

0. 105 

0. 073 

0. 125 

At the 5% level 0. 198 is required for significance. 

o.os6 

0. 064 

O. ll2 

The correlation coefficient (r) is shown in table 4 for: (1) green

house cotyledons and field grown leaves, (2) greenhouse cotyledons and 

field grown bolls, and (3) greenhouse cotyledons and field grown bracts. 

Correlations are shown for indexes in which the zero readings (escape 

plants) are omitted and also with the zero readings included. When the 

zero readings are included the index numbers are somewhat lower. The 

data show no significant correlation to exist between the disease reactions 

of greenhouse grown susceptible plants and field grown susceptible plants. 

The degree of bract infection was found to be more variable than for 
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either the leaves, bolls, or greenhouse cotyledons (Table 3 and Table 5) . 

Disease reaction of~ resistant variety !B_ ~greenhouse!!'.!§. field.-

In the greenhouse Stoneville 20 showed 40 out of 502 plants with bacterial 

blight infected cotyledons, or 8. 0 per cent. See table 5. In the field 

12. 0 per cent of the bolls b~came infected, whereas only 1. 2 per cent of 

the leaves mowed infection at the time readings were ma.de . later in tre 

season the percentage of infected leaves increased somewhat. Field grown 

plants showed 27. 7 per cent bract infection. 

Table 5. Bacterial blight reaction and percentage of infection 
for Stoneville 20 in the field and in the greenhouse. 

Grade Leaves (.field) 
Number of plants showing infection: 

Bolls (field) Bracts (field) Greenhouse (cotyledons) 

0 408 88 107 462 
l 5 11 35 36 
2 0 l 6 4 
3 0 0 0 0 
4 0 0 0 0 

Percent 
diseased 1. 2 12. 0 27.7 s.o 



Dl CUSS10 DC OWS10BS 

!hie at.ud.-.,, hove eu•c epUble -rariet.,- pt'Od.ucing high re ding in 

the e nhou e inoculated~ the eeed goaking method will ot alwa,,e 

p:-oduc• bit;b readings in \he field , 1nat.ead . v~ing degre a of euteept1-

b1lltv -.,. be recor ded. U genetic d1ff rencea exiet bet ween the 

eu1ceptible va.rietiea ad at.rains used, apparentl~ they are not great . 

he or aignifieant positive correlations betveen greenhouse and field 

dis ae r tion JnaT have 'been due i part to the f ct t t there w re 

~ eeeape plants (with the exception of lee£ infeeUon in the field} , or 

that opti eondiUons for dnelopment of the di e se d.14 t occur whe 

bolls d uracta were f'o-rmtng. Another factor tbat might ~e been 1n

Y01Ted waa th thod of determining grade scales. The g des were not 

thorou.gbly atudied with apeclal reference to euch t ct.ors aa the product.ion 

of cterial ooze or drving of tbe lesions. If these w-ere al c eon81dered 

along with ·•1ze and number of 1 ion& the degne of euecept1b111tv ot the 

different v&rtetiee and atnine ml.ght ha.ve been more ecuratelv obtELined. 

Stonnllle 20 re cted about the e 1n the greenhouse s. in the 

field. oat of the cot.le.don d.ev•loped no lesion• at ll in the green

hou e while in the field thia e 1 o true tor the le :vee of older pluta. 

!he olla an ea ci llv the b ct . on the other hand, app red t shov 

le&S re81et nee than the greenhouae reaction would b :ve indicated. fb1s 

stud:, 1gbt suggest that inoculation ot bracts in the !1eld would be a 

highly aene1t1•e test tor resistance. 

It would app rt t the particu r lot nt Stoneville 20 seed that waa 

uaed for this atud.y was not pure for bl1 ht reai,tanee. 

!b atud would indicate t t greenhouse teete ight be e loved to 

obw.in 1gb. reaia. • 



Jf1net7- nine eusceptible vartetiea and atraina and one h1ghl7 

realstant "fartety of upland cotton were studied. Aeid-delinted ••ede 

vere grown 1.n th greenhouse ln eand Wlder higb humidit7 and 1n the 

field unAer condition, t ora\le for the d..,elopment of t he disease 

during t he ea:r]J part of the seaaon. Seeds were iaoc,ila\ed tor t he 

greenhouse teata b,1 aoak1ng in b cterial su9-pena1ons for t hree boura. 

1'he diaea.ae developed uniform)¥ on ,be lea:ves tro11 na,un.1 infection: 

art1tie1al inoculation on the boll• d brae.ts waa emplo.,ed with oftlT 

partial aucceH late 1n the growl seas.on. Jlh .ae reaction, were 

eed on eot1ledona17 infection in the greenhouse vh:11& leaf. boll . 

and br ct 1nfectiou w a recorded in \he field. 

81gnit1cant correla:tlon we.a found to exiat. "tween t he greenhou,e 

reaction and th field reaction ot the 99 suaeeptible var1etiea and 

a\ in1t. 

The reaia\ant vari•ty . St·onertlle 20 , gay about \ e SaiH disease 

.react1oll !n the greenhouse &e 1n the t1e14. 
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