
Bacter, .aL b, .tght tXanthonbnas campestrts pv. IngZvacearum (Smith L90, .) D e
L9721, of cotton produces anguLar spots on Leaves and s ayes,
defoL, .atton, Jestonson stemsandboLLs and reducesy, .eLd. Down a a
of the disease from the prtnci. paL veins of the Leaf blade or b a' t ' f
of LateraL branches resuLts in the bLack arm symptom. This is th t

form of bacteriaL b, .i. ght and occurs in seasons nest favourable to th th
or when crops have been severeLy stressed. Each season bacteriaL bLtght i's
present in varying LeveLs of severity in the majority of cro s. The
is most aware of this disease by the damage it causes to the boLL. Th'

conststs of atSCOLourati. on of the Lint, destruct, .on of one or more LO L
byLIS fatL, .rig to open and increased bola. drop.

ASSESSZNG Loss DUE To BACmERrAL BLrGi, r

MeLda L. Notfett

QueensLand Department of primary rndustrtes
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Sunve for bacteriaL bLi. ht

Bacteri. aL bJ. ,. ght of cotton was f5. rst recorded ,. n QueensLand in L923 (SL, mm a
L966). Since that time the importance of this disease to the indust h b
debated but, untiL recentLy, work had not been in, .ti. ated to quantity the effect
of bacteriaL bL, .ght on y, .eLd.

DJsease crop Loss assessment comparing heal. thy and diseased pLant, .n s ,. s
largeLy dependent on effective disease controL measures. Tn the absence of

any chatcaL controL, another approach used ,. n crop Loss assessment ,. s th

use of iso9en, .c varie, .tes (geneticaLLy stint, .at in aLL respects other than
atsease reststance). Because bacteri. at atsease controL measures and sui. tabL
LEOgen, .c cotton varieties are not avai. LabLe assessment of i. eLd Loss b

bacteriaL bL, .ght requires a different approach. One option ava, .LabLe h
assessing crop Loss by a bacter, .aL disease ,. s to triocuLate Lots wi. th a'ff t

triocuLuni concentrations to obtain varying Level. s of disease seven. t . ConeLatt
of a disease sever, .ty index with y, .eLd Loss gi. ves a measure of ,. eLd red t' E
a specific amount of disease. Establishing disease epidemics and co tr LL'
disease sever, .ty w, .thin specific lintts i, s a major probLem ,. n such work. Re h
workers in the New South WaLes Depart"lent of Agri. cuLture are intoLved ,. h
deta, .Led ateease assessment ,. nvest, .gati. onB.
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surveying crops for toLLsome estimate of yield Loss can be obtained by
AmoLd (1965) coneLuded from his work on the effect o ac ez'infectLon.

that at normaL spaci. rig, crop Loss duebL, .ght infection on growth and yield,
to this disease can be attributed to daringe to frutting s zu
it occurs Late in the season and for which the pLant calmo co p

boL, . opening were surveyed measur, .rigthe Last few years cotton crops at earLy

percentage toLl. infection. This gave an estimate o e
bL, .ght in crops in the different districts (TabLe L). Figures p

boLL drop nor do they show the upper anddo riot take into account loss from

Lower L, .rillts, for exampLe 20.30* bo, .,. infect, .on ,. n a ew p an ' g
others.

TabLe L bacteriaL bL, . ht in cottonPercenta e toLLs dare ed b
seasons from ,. 98L to 3984surve ed dun. n

District̂

B, .JoeLa-Theadore

BileraLd

Forest H, .LL

Ceci. I. PLa, .ns-Brookstead

St. George

Nanoi.

Guyd, .r

Macquar, .e

than in QueensLand in the twoBOL, . infection was higher in New South WaLes
LesionsTn the L983/84 season, poss, .bLy due to the wet season,seasons surveyed.

were predominateLy hasaL resuLt, .rig in totaL Loss o e mai ' y
Lesions other than basaL, caused varying degrees o ariagtoLLS.

the comparativeLyto totaL boLl. Loss. Queensland Burveye reveaLed that esp'
Low atSLri. ct averages, the ,. netaence and seven. ty i. n a

Why such plantings BIDu, .awag significant with y, .eLd Losses in excess of
be more severe, .y damaged by bacteriaL blight than others wag
order to understand the factors contributing to ateease ' y,

env, .zooment cabi. nets to exam, .ne env, .tormentswere carried out in controLLed

factors and ale triocuLtnn concentrations most like y o t
aeveLop"lent.

Mean * diseased boils

1.98L/82 L982/83

L

4

o

L. 6

4 .6

3

3983/84

4

o

4

3.4

4 . 2

,. 3

0.7

8

L .O

0.7

2 . 2

1.2 . ,.

1.3 .8

L, .. 2
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Tncubat, .on time at hi. h reLattve humid, .t

The effect of high relative humidity at triocu, .atto a'
examined using tiree triocuLum concentrations. Cotton (Deltap, .ne 6L) was

spray triocu, .ated wi. tii, .0 , Lo' and Lo'' ceLLs of x. ca t '
co~ Leaf disc and incubated at increasing t, .Ires of ' un
24 hours, Tnfect, .on occurred w, .chi. n I. hour of triocutat, .on. The histogram
(Fig. U shows that disease severity did riot increas b L
to LOO* reLat, .ve humidity after a. nocuaLt, .on, but that triocuLuni coneentrat, .on
had a much greater ,. nf, .uence on disease severity.

TriocuLuni concentration

BarL, .ez corkers tmnes and Last L96L), Using cotton Lines 'th d'
of bacter, .aL bL, .ght reststance, found that b ,. nete
size and severity of individual. Lesions increased. Because the previous e, ,pert-
merit aLso demonstrated that triocuLuniconcentrat, .on w f
disease severity, the effect of triocu, .urn concent t'
w, .th, .richehostwasexatntned. Cottonwastnocu, .ated 'th, .o' 5 I,
co~ Leaf disc and the growth of the pathogen within the L f
over a perLod of L4 days. The multi. pL, .cation atte f th
two highest coneentrat, .ons appeared stintLar IPLg. 2) and symptoms developed
wi. thtn 9 days. Symptom e>coresSLon was reLated to popuLati. on nunifoers f 2 - 5
1.06 eel. 1.8 co~ I Leaf atsc IPLg. 2). where in, .ti. aL popuLati. on was Lo'' ceLL ~'
Leaf disc, the rate of inuLt, .pitcat, .on was stintLar t th t
concentrations but an extra six days was needed for th L
numbers necessary for symptom expressi. on. The Longer time taken for Lesion
aeveLopment may have important impL, .cations for triocui. un production within the
crop.

Relative humid, .t and ten erature

Stoughton 0933) indicated that reLati. ve huntd, .ty had Little direct effect
on the pathogen after penetration into the Jant. This couLd 900, .atn why
proLCng, .rig time of exposure to reLat, .ve humidi. t after ' La '
increase disease severity. Examining the effect of Low and high reLat, .ve
humid, .ties on pathogen inuLt, .pLi. cation in Leaf t, .
relative humidity had on growth rate of the patlrogen after inoculation.
Cotton was triocuLated wtth LO' eel. ,. s co~' Leaf tissue and grown at 50 or 90
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reLat, .ve humid, .ties and 28 C. The growbh rate of t e pa g
31 was stintLar at both relativeover 1.6 days. The growth patterns (Fig.

humid, .ties. ALthough symptoms appeared about I. day a er a
This work confirmshuntd, .ty, the aeLay cou, .a not be cons, .dered SLgn, . ,. can .

chat relative humidity i's not important in cheatsease eve pm

Stoughton (L933) coneLuded that high air temperatures avotir
development and that fluctuating temperatures ha e
progress as a constant tenperature near to t e mean
Temperature effect on disease aeveLop, nenC was examine y
inuLti. pLi. cation patterns of the pathogen at constant ,
this experiment cotton pl. antswere triocu, .atedw, . ce
The growth patterns of the pathogen were similar at an
inuLt, .PI. i. cation appeared to be SLOWer at 20 C delaying symp a, p

ConcLus, .on

The resuLts of these expertments have not yet been aria ys
mereas, .rig triocuLuni concentration appears to acce,. natcate certain trends.

Tones and Last (L96L) suggested thatdisease aeveLopment and disease severity.
increased triocul. un concentrati. on may Lower the hosts res'

size may be directLy reLated to the numbernumerous infections or that lesion
Our earpezi. merits and observations indicateof bacter:. a at each tritecti. on SLte.

that size and ninther of Lesions are reLated to t e n er
Adjacent Legi. orig by coaLeBci. rigand these are reLated to triocu, .un coneentrat, .on.

increase the pathogen nunfoer cm Leaf area as we a
The more rapid Lesion aeveLOFrnent with h, .gh triocu un conc

for subsequent infections and butLd uptripL, .cations for triocuLuni ava, .Labtl. ,. ty
of disease in tile crop.

High temperatures by increasing inuLt, .pL, .cation rate o p
to rapid butLd up of disease. This is not the situa ion w'
which had no obvious effect on patlrogen growth after in ec '
humidity in the infection process is probabLy reLate o p

host (Stoughton L933i g, .vtng greater OPPorinfection dropLets persist on the

tun, .ty for infection.

SLze.
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