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BACTlmIAL BLIGHT - oun PAST EXPERIE!~CE 

i'.elda L. Hoffett, Queensland Department of Pri1:ary In<luutries 

Bacterial blit,ht of cotton is a major disease in 1110.st cotton 

g,rowing countries of the world. It was first recorded in 

Australia in 1923 in Queensland and since then has been present 

in r.:ost crops in varyins degrees of severity. Tl.is disease is 

caused by the bacteriur:. Xantho1:ionas cart:pestris pv. malvuce<u·uu. 

Disease Syv;pto1;;s. The disease atts.oks all aer).al parts of the 

plant. Leaf spots are at first ani::;ular and {;reasy and then 

c.ic.rken to a purplish black colour. Vej.us are frequently bancie~l 

by diseased tissue causi.ns large segL!ents of the leaf to yello\1 

and die. Severe leaf infection results in loaf drop. The 

pathogen can invade tl:e stem via the leaf base or directly ·wbich 

results in tl;e blacl: ark, syr.-i~tom. Floi:srs a.nd bracts are also 

attacked. Infection of tl'.e boll can occur at any site but Hhen 

the base of the boll is invaded tl:ey eitlier drop or fail to open. 

Boll spots are sites of inv~'lsion by otr:er boll rotting or£;,anisms. 

Sm•vival of tt.e patboc er1.. The bacteriUi:; i::: known to survive in 

ci&"Y leaf tissu~ in the laboratory for seven J-·e~rs but when 

infecteci leaf trash is buried the viabHity of the p<:tthogen 

declines as the leaf tissue breaks dO\m. However, it will 

survive until all the plant debris disinteu·ates on the soil 

surface. The bi:.cteri\m free of debl'h· doe~ not survive in the 

soil for any lent,th cf til.1e. 
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X. canipestris pv. n.alvaceartllll is borr~e e)~ternally and internally 

in the seed. Seed treatment such as acid delintin& dcctroys most 

of the externally borne bacteria but does not kill bact~ria under 

the seed coat and in the en:bryo . Al thout;h t he bacterium rei::ains 

<iorr:1ant in the seed until germination its viability declines over 

time. It also survives on the lint . 

Epidewioloi;;y . The bacteriuri: is introcuced into the crop on tLe 

seeC.. Another primary source of inoculum is debris on tile soil 

surface. Research in New South Hal es and Queensland 9howed that 

in t'ecent years seed t1•ansmission f' roril acid deU.ntec! seed has 

been around ~%. The hich level of seed trans11ission is a result 

of severe bacterial blight in seed crops and the possible 

i nfestatior: of seed fr·on: contat.inated t in.fl . Clean s eed is 

contar.ainated by h cac. pestri s pv . rnalvac ea r un: when t,irmed 

followinL i nfested seed or by contc1ct with infested c,i n dust. 

InventiGations have shown that plant cebris under our present 

systeK of cultivati on see~s uni~portant co~pared to infested seed 

aD a source of ~riwary inoculu~ . 

A r<:\J.1i(~ build up or iriocul ur.:. occurs in the crop followinL 

outbreaks of {;ecdlinL bli[..ht anci the or[,anisr;i is spread to other 

plants by rr.in drop.f;; o r cat•ried by wind -:.\riven rain . It ha~. been 

stated that c.i r·:i.vint, rain can spr ead the patiiot..,en for 250 ii• 

(Davies a.r:d 8and id[.e 197'(). The bacte1·i.ur.: is cc:ffr-ied in 

irl"ice:. ti on wa.ter. Leaf jr;fectiol: occurs vi.a n~tural openinLs 
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opon. However, the bacterium also enters through wounds. 

Boll infection occurs either from infection sites on other parts 

of the same plant or from sites elsewhere in the crops or other 

crops. 

Enviromi1ental Factors. Bacterial blight develops most rapidly at 

teL1peratures above 2a0 c. Research has shown there is a 

significant delay in symptom expression as the ten-.perature drops 

particularly at temperatures of 20°c and below. Apparently 

seedling blight occurs within a specific temper·ature range. It 

has been reported the oost severe seedling bliGht occurs between 

21-26°c and declines as soil temperatures increase or decrease 

fro1;1 this range (Massey, 1927; 1929). 

Yield. Yield reduction due to !.:_ cawpestris pv. i.1al vacearur: is 

difficult to deterr.iine and it varies from planting to planting 

and year· to year. Data. indicate that yielC losses in the last 

few years have been greater in I,!ew South \·!ales than in 

Queenslo.nc. Losses fron.1 boll infection have varied fron 1%-20% 

in individual plantings. However, no figure has been placed on 

the r·ecluction caused by ruid c1•op losses followinl.£ severe leaf 

drop. These losses rr.ay have beer. underestir;;ate<l. flegarcless of 

the tyµe of damae.e it has becol!:e apparent that bacterial blight 

plays a si.::;nif'icant role in yield reduction in most cotton crops. 

Races. Until recently 18 races of h cam.pestris pv. rnalvacearui11 

had been recorded.. Houever, race 19 was identified in Brazil and 

three others are su.spected to be pr~sent in tbe Upper Vol ta and 
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Suclan. In Australia races 1, 3, 7, 10 and 18 have been 

identified and every effort is being made to prevent the entry of 

the ne\; races. 

Control. All colill?tercial seed is acid delirited which reduces the 

level of seed infestation of ~ ca1i!pestris pv. malvacearum and so 

reduces seed transmission. Although this seed treatment does not 

eradicate the pathogen froro the seed it helps to delay the 

development of epiphytotics. 

In Auatralia there is no effective chemical control of the 

disease in coll!Llercial plantings. However, South Africans have 

foun<l that KtJ03 sprays reduce the level of bacterial blight. The 

efficacy of such a compound needs to be evaluated. Bacterial 

blight is best controlled by planting resist~nt varieties. 

The resistant variety Siokra has recently been released to the 

Australian ind us try but the (;rowing of this variety in 

association with susceptible varieties places pressure on the 

genes for resistance thus providing conditions for the 

development of a new ro.ce. While susceptible and resistant 

varieties are grown in close association, it is essential that 

the sources of primary inoculun: introduced into the crop be 

elittinated or mini&.ised. Industry has recoi;nised the urgency of 

reducing the level of seed tranmJission anc.l has set up the 

"Blibht Investigation Group" to ir~vestigate the feasibility of a 

clean seed scher'"e· The objective is to reduce the level of the 

pathogen in seed to 0.03% in five years. 
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Factors influencing outbreal.:s of bacterial blight. Over the last 

four years the level of seed infestation has built up due to 

severe epiphytotics in seed crops. Our research showed that the 

higher the inoculum concentration the more rapid the developr;;ent 

of epiphytotics. Increased severity of bacterial blight has 

resulted from the compounding of the following factors, a high 

level of seed transmission, environmental factors favouring 

infection and disease development and growing of susceptible 

val'ieties. Californian research (Schnathorst, 1964) denonstrated 

that contauination of gins resulting from ginning infested seed 

increased the level of seed transmission. Dr s. Allen (Pers. 

Comm. ) der;!onstrated the presence of the pathocen on [;in blades 

and in dust in New South Wales. 

California has been able to eliminate bacterial blight by 

producinc clean seed, decontaminating the t:;ins and strictly 

controlling the entry of infested seed (Schnathorst, 1969). I am 

sure that the Australian industry t by elir.:inating or at least 

n:inir11isin[. seed transmission, will achieve the situation where 

bacterial bliGht is a probler.i of the past. 
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