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LHTRODUCTION

Rice in a crop of considersble economic
igportance for a eountry like Indias Thera arxs ..
large numbar of varieties diffeging in plant typs,
photosensitivicy, yvield and telerance € varlous
environmental conditionze It ic subjegtad to several
pests and dloeases of fungal, bactarial and wviral origin
that bring absout significant :eduction in the ennual
net\gield of this crop. among the bacterial dicocases,

the leaf blight caused by Xanthomonas gamoastris pv
oryzze 1a the wmost pevers gase IThilp wes firsﬁ'raportaﬂ
from Japan in 1884 and £from (ndla in the ysar 1959.

In Rerals this disesse vas first observad from Palghat
and iz now occurs in almost 2ll the major rice growing
tracts of the State belonging to Palghat, Kottayan,
Alleppey and Pathanomthitta districts, in fackt, in
Kuttanad, this dissase has become a major yield limlte
ing factor during tha additional crop seoson and especi-
ally co when there is intermittent rainfall during the
orop pariods Howaver, an effective control megsure for

this discase 48 lacking sven todaye



Work is in progress in several lokeoratories in
our country as well as outside to undexsteand the
nature of the pathogen, varletal susceptibility to
bacterial leaf blight; effact of age of plant and
host nutrition on disease incldence, ability of the
pathogen to aﬁrvive in various infected matarials
and to evolve an effective control measure for this
most important bacterial dlsease 0f rices. Zhe present
study 1s also more or lesa on the same lines since
information vertaining ﬁo specific regions will be
mora useful in solving some of the problems faced
lecally with regard to the oncet ané spread of this
digease. Taklng this f£act into conside:ation.
the present iﬂvesﬁigation was planned with the follow~
ing main objectives.

1. To study the effect of ags of plant on tha
incidence of becterlial leof blight in 2(N)31,

Jaye sid IR=20.

2e To study ths ofiect of different lavels of
HPX and certain minor elements such as Zn,
" Mn, B on the incldence of bacterial leaf

blight in T{N)i.



3.

4.

To study the ability of the pathogen
to survive in soil, crop refuse, plant

debris and seeds.

Te evolve a suiltable control msasure for
this most important bacterial disease of

rice in the 8tata.
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REVIEW OF LITERATURE '

Bacterial leaf blight of rice was £lrst reported
from Japan in 1884. Later 1t was reported from a number
of other Asian countries like Korea (Takeuchi, 1930),
Tatwan (Hashioka, 1951), Indonesia (Goto gt gl. 1955),
Thalland (Jalevicharana, 1958), iIrdia (Srinivegsan et al.
1959 and Bhapkar et al. 1960) Sri Lanks (Senevirastne,
1962), Paklstan (Mow and Majlid, 1977) and Phillppines
(anon, 1983). iIn India, this disease was £irst noticed
during 1951 in the Khopoli area of Msharashtra State
{Srinivasan et al. 1959 and Bhapkar et gl. 1560},
Subsequently it was reported from Kashmir (Kaul, 1952),
andhra Pradesh (Srivastava and Rao, 1964), Uttarpradesh
(Pavgl ot al., 1964), Tamilnadu (Souminl Rajagopalan gt al.
1969), Bihar (Mahmood and Singh 1970) and Punjab (Sahu :
et al, 1982).

In Kerala, bacterial leaf blight of rice was
firct observed in the Palghat dlstrict during 1976,
According to a study conductsd by Mary and James Mathew
(1980), it now ocouxs in almost all the major rice grow-

ing districts of the State such as Alleppey, Kottayan,



Pathanamthitta and Palghat. In Kuttanad this has
in £act become a eritical yisld limiting €actor
during tha additional crop scasones

DESCRIPTIUON OF THE PATHUGEN

Takaishi in 1309 obsersvad that the turbid day
drops obtalned £rom bacterial leaf blight affscted rice
plahta consisted of g mass of bacteria which could
raeproduca the disease when inoculated into healthy
plants. Bokura (1911} could isolate a bacterium called
Sagillus oryzas £rom such diseassed leaves. Ighiyama
(1922) repofted that bacterial leaf blight was caused
by a kind of rod shaped bacterium and hs naned it as
Pseudomonas oryzae Uyada et Ishiyama. Thls was subze-

quently changed to XZanthomonas oryzae (Uyeds end
Ishiyama) Dowson by Breed et zl. (1957). according to
- the current nomenclature the pathogen is renamed s

fﬁanthomonas campestriz pv ozygaes (Dye et ale 1980),

Ishiyama during his study of the pathiogen in
1922 described 1t as an asrobic, rod shaped, gram
negative, nonspore forming bacterium with monotrichous
flagellation. Breed et al. (1957) reported the pathogen

as a rod shaped bacterium with a size ranging from 0.5



to 0.80 MK 1.0 €0 a.o/u and producing smooth, cir-
cular glistaning colonies of wax yellow colour on nutrie
ent agar msdiums Similar characters wers alsc described
by Yoshimura and Tahara (1960) and Chakcaverti and
Rangarajan (1967).

1

Misukaml (1956) £irst Cescribad the symptoms of
bactarial leaf blight as water soaked lesions which
appearad alenyg the margin of the upper leaves, Thase
"g:adually enlargesd along the veins and turned yellow 1n
colour. As the disezse progressed thase lesicns bacchs
white or greyich white in colour followad by withering
of the infectsd party, Suring the seedling stage, the
infected lsaves rolled completaly and turnsd yelliow
baftors getting dried. Thirs type of symptom was first
cbserved in Indonssia as "Kresek® by Reditsma and fichusw
in 1950. Studles conducted et the Intsrnational Rice
Research Instizute, Philippines, have alzo pevealed that
ths Kreaek phase of ths diseaze initiated one or twe
veaks after transplanting as greyish dlacolouration of
leaves, followed by tha rolling of leaves along the
mid rib (aon 1964),

5ingh and Baksena (1968) described the symptons
at the early stages of plant growth as yellowing of



leaves, poor root growth, less tillering and stunmfl
growthe At flowering stage blighting appeared on tha
sdges Of leaves cross lw:l.m with a wavy margine
Srivastava and Rao (1966) reported that the typical
symptoms Of bactsrial leaf blight wers visible ons week
after artificial inoculation as water soaked lesions

on both ths margins of leaves. U(hese in turn became
yellow and finally chengad to straw colourad lesicnse
Ths disease later extanded to leaf sheaths and clumps
resulting in tha death of tha tiller or the wholz clumpe
foahimur:a (1263) described the symptoms of bacteriel
leaf blight on grains as white water sogked spots which
gradual_ly turned t-.d groy or yellowish white in colour
at the ripening stage., 5ingh and saksena (1968) reported
poor grain filling and complete prevention of aarhead
development in savere arees of bacterial leaf blight

sffected Oropse

AGE OF THE PLANTD AND SUSCEFTIBILITY TO BACTERLIAL
LEAP BLIGHT ' :

. Tagamnl et 3l. ({1964} cbservad that sevare epidemics
of bacterial leaf blight occurrad in peddy £iaelds when
the infected éafedlings ware transplanted. Sensviratne
(1962) reported that bacterial leaf blight was wide



sprasd on rice in G‘uyloﬁ and the pymptoms were best
sesn at the flag leaf stages Devadath and Padmanabhun
{1965) studied tha yvesponsa Of 20 rice varieties to
nins isclates of Fgnthomonas oryzae by the multipls pin
prick inoculation method at seedling and flag leat
stages. Lesion gprezd was greater at the flag leaf stegs
in all the varieties axcept Chinsurah and Kaohsiunge
Hahmood and 8ingh (1970) reported that ths sevarity of
infection increered significantly with incraasing age

cf the sesdlings. FALty days ©ld gesdlings showed .
maximum infection than that of 40, 30 and 20 days old
sezdlinges According to Cavadath and Rao (1973)
varieaties such as Karuna, IBR=20 and IR«8 glowed more
susceptibility to bacterisl leaZ blight at f£lowering
stage than at tillering and maximum tillering stagess
Premalatha Dath and Pedmanabhan (1573) reportsd that
whap the older leaves and tha very youny unfoldsd leaves
weze artificially inoculated with Xanthomongs orygase

at the maximum tlllering stage, tha clder leaves £irst
showed the aymptons, followed by tha younger leaves.
According to Ho and Lim (1976) in the rice vacriety Jaya,
meximun disesse lntonsity was noticed in 50 to 87 days
old plants, corresponding to the meximum tillering and
booting stagess A diseaze intensity of 74 to 99 per cent
was noticed during this period. '



Hsieh and Chang (1977) regorted that young plants
werc more susceptible to kresek then older cnes. Maw gt gl.
(1979) algo studied the Kresok symptom of bactsrial leaf
blight of rice and found that it was less fraquent when
older plants wers infected by the pathogene Srinivasan
{1982) reported that kresek appearsd in plants at diffe=
ront ages but the intensity and lag period varied. Kresek
appear2d after 30 days of transplanting in 12 to 40 days
olz seedlings while the gymptoms developed with a lag
paricd in 40, 45 and 50 days o0ld seedling.

EFFECY UF 05T HURRITION O8N THE INCILENCE OF ZaClERIAL

LEAF BLAIGHT

dghwood and 24ngh (1973) found that the discase
intensity due to bhacterial leaf blight igoregsed with
increasing lavels of nitrogens Umagupta end Padmenabhan
{1972) conductad a nutritional experiment using O, 40, 80
and 120 kg/ha of nitrogen and found that with the increase
in the laval of nitrogen the disease intensity also
increased. Singh and tiodgal (1978) raeported that bactarial
leaf blight increased with incressing lovels of ailtrogan
upto 200 kg/ha but no disense wvas recorded at 50 kg/ha

or with no nltrogsns According to Levadath and Rep (1979)

oy
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and ialdu st ale (1979) there was » significant diffe~
rance in lesicn length in susceptiblo cultivars with
laczeese in nitrogen contént. Reddy at ale. {(1979) condu-
ctsd a field study using tWwo rice cultivars to compare
the effect of vacious levels of nitrogen in both gieid
and infection by Zgnthomonss oryges. They found that
higih nitrogen applicetion (100 kg/ha) incrsased the leaf
blight ond reduced the yield in susceptible cultivarse
chol et gi. (19580) reported that tha ingidence of blight
iscrezasd with an increase in nitrogen Tegegdless of
the planging Qensitye

Devadsth (1969} fouwnd #hat at dlffezoat lavelse of
nigzogen used, the addition of potasmaium over €0 ky/ha
was assoolated with a lowar incidence of baotarial laoat
blighte <he application oFf nitrogen and potassiwn at
180 kg/ha resulted in reduced lesicn langth whers as
nitrogen and potssaium at G0 end 180 kgsha Tespectively
lead to an increass in infection. BStudies conductsd at
the Central Rloz Resenroh Ststion, Cubbsgie, abowed that
in variey (i3, nitzogen ad potaspium whes appiled at
ths rate of 60 kg/he reducsd the incldence of badterial
leag Dlight {anon, 1970). Ibwaver, Rangs Aeddy and
gridhar (1573} have reported that the applisation ef



different levels of potassium had no effect on the
devalopment of this disease in the highly susceptible
variety, T(N)1 although it reduced the incidence in tha

less susceptible variety such as IR-B.

Kim end Cho (1970) reported that nitrogen appli=-
cation was positivaly corrvelated with lesicn Gevslopment
irrespective of the application of phosphorus and potassium,
Padmanabhan (1973), Mukhopadhyay and Dasgupta (1980) cone-
ducted experiments uaing various combinations of nitrugeﬂ;
phogphorus and potascium in order to study thelr effect
on the lncidence of bacterial leaf blight. They found
that with an increase in the nitrogen level there was an
incrsase in the leslon devalopmant and phosphorus did not
influence the dsvelopment of disease symptomns. rohanty
et al.(1983) reported that nitrogen at 60 and 120 mg/l of
the culture scolution and phosphorus at 25 mg/l enhanced
the susceptibility of rice to Xanthomonas oryzae, where
ag potassium at 160 my/l although reduced the susceptibility
of intermediate cultivars like IR-8, it had no affect on

a suseeptible variety, like T(i)1l.

Tagaml and Migukumi (1962) found that higher dosea

of silicate and nmagnesiun increased tha severity of bacterial



12

leaf blight in T(#)1. tohanty and Reddy (1978) atwiled
the influence of molybdenum, mangansse and copper on
the incidencs of bhacterial leaf blight. They £ound
that as the concentration of copper increasad rrom-lo
to 100 ppm there was a decrease in dlisease intansity.
Howavar, thers wes no effect dus to manganese and
molybdenus, Mohanty and Reddy (1282) also studied the
effact of calcium end magnesium at 10,20,40, 60, 80
and 100 ppm on the cccurrence of bacterisl leaf blight
in T(8)1, IR=8 and Malagkit sung-songe They observed
' that increased supply of calcium reduced the suscapti=-
bility of plants to Xsnthomonas oryzas whille magnesium
mackedly enhenced tha susceptibility.

EFFECT OF WEAYUER QN THE IRCIDENCE UF BACTERIAL LEAFR
BLIGHT

soga (1918) cbserved that an endemic area to

| bacterial lezf blight waas ono with acldic solil, poor
drainage, relativaly high underground water level and
frequent f£loodinge Huvazuka (1942) concluded that

the disease was more prevalent in arsas with more than
20 mm of rainfall in July and an annual mean temperature
of 14°C and sbove. According to Goto et gl (1955) high

rainfall, little sunshine; strong wind and temperature
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of 22 to gs°é favoured the out break of bacterial leaf
blight. studies conducted at the International Rice
Research Institute, Philippines, have shown that a tem=-
parature rangs of 25 to 35°C was most favourable for

tha devalopment of bacterial lesf blight (anon 1974).
Reddy and Pillal (1974) reported thut a well distributed
rain€all and a relative humidity of 90 per cant and
abova £for 15 b peor day favourcd the onset of hacterial
loaf blight. According to rohiuddin (1977) if thers were
mors than 27 ralny days during august, Soptember and
Qctober, then, thers was more incidencs 0f bacterial
leaf blight. Srinivasan end singh (1983) reportad that
a combination of veather conditions like maximum tempera-
ture of 30 to 35°C, minimum temperature of 2¢ to 26%c,
ralative humidity of 64 to 68 per cent and a heavy well
distributed rainfall associated with short sunny days
favoured a severe outbraak of bacterial leaf blight of

rica.,
SURVIVAL OF XaANTHOMONAS CAMDPESTRII PV ORYZADL IN VARIOUS
MATERIALS

Hashloka (1951) reported that bacterial leaf blight

resulted from sezd beds wihers, Xanthomonas ovar winter in

501l from a heavily infected preceding rice crop.
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Chattopachayay and Mikherjes (1974) studiad the survival
of xgnthomonas oryges in soil by dllution plate technique
erd found that the pathagen su%}va@'fo: savan daya in
unstarilizad soid and for ons month in sterilized soile
Singh (1971) raported that Xenthomonas pryzse did not
survive in unosterilized 301l for a week Or over sumer

in ths ﬁ&old in manure or in compost pits. Hary and
Jamas Hathews (1980) couducted an in vitro study for the
survival of Xanthomones pryzas in artificially inoculated
unsterilized and sterilized soil. Thay found that the .
pathogan could survive only for soven days in infectsd

35011,

srivastava znd Rao (1968) reported that under the
conditions prevailing in North india, infectsd straw or
stubbles did not serve as an effective source of primary
inoculum for the spread of bacterial leaf blight, A
aimilar obzervation was also mads by Chattopadhyuy and
Mukharjes (1974) who found that the infectivity was low
in dry tissues of ;aavus. stubbles and dead roote. .
Nwigwe (1975) notad that Xanthomonas gryzas survived at
leagt for five days on the leaf surface and the longivity
was greatly determined by anvironmantal conditions,
especially tha temperatwe. According to Chattopadhyay
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and Mukhesjee (19735) ths residue from harvested crops
‘provided the inoculum for the subsequent crop, partie
cularly when twWo Crops were raised iﬁ a years According
toc Mary and James [(fathaw (1980} the Pathegen could
survive only for 29 days in infected plant ¢ebyris and
crop refuce, Murthy snd Devadath (1981) gave svidence -
that voluntear plauts may be the scurce Of primary inoculus
for the next crop, ospecially under low land candi.tiom
in double cropped areas. Frimurty et al. (1582)suggested
that the pathogsn survived on dlgsased stubbles sfter
harvest on soil surface for 180 and for 130 daye when
burried in the soll. Flooding of infected materials
reduced graatly the survival pariod,

Agcording to Fang et al, (1956) Xanthomongs orygae
was present in the endosperm of the grain and the par=
cantage of infectad secds varied £rom one to ten,
Srivastave and Rao (1954) reported sucgess in ths seed
teansmission of bacteriel leef blight both under labora-
tory and fleld conditdions. Smachit and ou (L570) made
attenpts o demonstrats the seed transmission of the
Gisease without any succesa. Zhey concliudied that only
fron the severly inoculatad sesds, thz asedlings becams
infected, Accaréing £0 Chattopadhyey and bHukherjes (1971)
in naturally infected sesds, Xenthomonsa grygae sucvived
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for 30 tu 60 days after harvest dapending on the variety.
Singh and Hao (1977) demonstrated the pressnce of
Xanthomongs orygse in and ¢n the gesds for a pericd upto
11 months aftsr hatvest. Haufiman and Reddy (A9D75)
repoxted that the presencs of the pathogeaa could be
Setecited in infecied seeds Ly tha concentrated suspension
method eand tha phage technique upto two moaths after
harvest. According 0 Hary end Jsmas NMathew {1980)
Aanthomeonas orvzas survived Lor 90 days in infeceed

ssed materialss Ralna et ale.(1981) rsported that the
bactaria over winter toc the next crop season through
infectad zeeds and in tha rhigosphere of wheat and
othar non heat plants. Singh et al. (1981) cbsexved
that the bagterium could purvive for about ten months

at room tamperature and the geeds retained enough
infectivity till tha next seamoa O cause an epidamic
undar favourable conditions, Fal et al. (1982) studied
tha survival of Hanthomonses orypas on varieties like
Pusa 33 and T(#)}1 and Found that about 35 to 36 per cent
of the infection was noticed when the secds were stored
in plastic Jjare at room teniperature. Houwsver, the b;ate-

rium was not dstected after three monthe of storage,



17

CORTROL, OF BACTERIAL LEZAY BLIGHT OF RICE

Several reports héve been published on the
damage of rice caoused by Xanthomonas camposiris pv
ozygee. Ishiyama (1922) repoctsd a reduction of 20 to
30 per cent in yield when tho infeotion was woderats and
ovar 30 por cant when it was gsvera, The weslght of 1000
graina of unhulled rics was glso raduced by tha disoasa.
 Ixsno {1958) reportad that the parcentegs of huaked,
ateriles, unfilled grains shousd an increase in diseased
planta, Studiea conducted at Intarnational Rice Research
Institute, Philippinas hava revealsad that the average
dosg in ylald dus to bacterial leaf L1light was 33.1 per
cent 1a T(N)1, 463 par cent in Tailnan 8 and 74.89 per
cent in LT 68 under £ield conditions (snen 1967).

In India consddargble leosgm in yield dus to
bacterial lesf blight has been raported by many Workars.
Srivastave st all{1966) calculatsd that almost ons million
hectares of rice orop in India wes affscted by bacterial
leaf bught_ wicth an yieldd losg upio 60 per é:ant. Ray
and Sengupta (1970) studied the incidence Of bactexial
loef blight in Tripura ou T {1 z=nd observed that in

summey Tide from Dagember to April, tha disaase saverlty
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was mild go that there was no measurabls yield loss.
flwever in transplantsd, yintar and auturm grops from
Hay o Saptnmbar and July to Decenmber respectively, the
intensity of infeciion was so sevars thak there wam
considerabls yiald loss, icocording to Rao and Kauffman
(1971) during the monscon seagon, bactariapl lesf blight
wae more severe on dworf varletios like ©(i)i and Jaya
with an yield loss 28 nhigh as 50 per conte Nohiuddin gt al.
{1377 éapartaﬁ that infection of (0«33 variety of rice
&t the f£flag lesf stege rasulted in 30 4o 40 per cent
loss in yields Rao and Keuffman (1977) observed a potens
tial grain lospg of 56 per ceut fLrom andhra Pradesh in
highly sasceptible Heruna, 10 per caat in moderatsly
suscaptible Ii-58 and in significant loss in rolativeldy
ragistant IR-22 during the 2onsocn sazson under field
conditions. Zhs influence of Aanthomongs orygse on the
yield component of the rice cultivars such g3 Karuna,
Sona end T(R)1 was alsostudisd by heddy st gle (1978)
at tha Central kice Essearch Institute, Cuttacks They
found that when the crop was infected at the panicle
initlation stage, the yield raduction was about 727
pear cant In Karuna and 43 per cent in Sonae Ths loss
in yiell due £o the disease at the Zlowaring stage was
only 25 to 28 par cant in Zona and T(N)1i. According to
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Raina et ale (1981) an yiold loss of €0 to 70 per cant
was caused in 1980 due to this disease in T2(N)1 at

Punjabs

Savaral chemicals have bsen tried for the control
0f bacterial leaf blight of rics csused by Xaasthomonas

Spunastoin pv Orymas. bBarliex, copper snd marcuric

compounds were testsd to cantrol this disaane. Hashioka
(2951) found that spraying with bordsesus mixtura partly
contsolled the bactarial loaf blight if applied beforw
tha typhoone iowevar i¢ was not effective enough for
practical use bacause of tha coppar sensitivitles of many
rico varletles. Jain et al. (1965) reported thet spraying
with coppzsan (copper oxychloride) at 2.8 kg ha reduced

tho infection by Xankhomonas oryzas.

Swarup et ales (1965) suggested that penicillin @
{200 ppm), dithanm=H 22 (200 ppm) and g, (1000 ppm)
gave maximum inhibition against Xanthomonas orygoe
under in yitro conditions. z‘;aési et ale (1967) reported
that Xenthemoneas spe waé inhibited by streptocycline,
tatrecyclinae, oxytatracyoline ang chloramphenicol at
500 ppm concentration. Shetty and Rangaswamdl (1968)
studied tho transiocation of ptraptocycling from traated
seelds by oxemining the plutule and radicle by the seeded
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agar plate technigue, Thay found that tapaqted appli-
cation of streptocycline induced the development of
resigtant atraine of Xanthomonasa

Pal andg Oas (1968) obsarvad that spraying with
agrioycin at the rata of 15 g/112 1 of water completely
checkad the growth of Xanthonionas Orygase mﬁa‘far.'

Singh et al.({1977) repcrted that agrimycin and straptoe
cycline wera not effective in controlling this dizazse.
Rglarsman and Soumini Rajagopalan (1978) ccnducted a pot
culturs expariment for ’r.ha aontrol of bactcriai leaf
blight and found that or.‘ythrmayciﬁ was highly effective
whean thras sprays were given at 15 days intervale. This

was followed by the treatments with 1000 ppm ©f chloram-
phenicol and terramycins Chen et al. (1980) purifisd an
antibiotic identical with formycin produced by Hocardia ap.
which showed a curative effect against Xanthomongs orygas,

Inderawatd and Haitefuss {1977) cbsarvad that on
agar msdiun contalning 10 /ug/ml. of the commorciel formula-
tion of propanil, the growth of Xsnthomongs Oryyesm Was
reduced by 50 per cant to that of the control. Ceiveega
sundaram at ale (1977) found that dlfferent concentrations
{350, 500 and 1000 ppm) of varicus fungicldas such as

thiram, ceptan, vitaver and d.tfol;ian wers efifective in s



inhibiting the growth of Xanthomonas orygas., Accordiag

to a £icld experiment conductad by Rriehnappa and Singh
(1978) T# 130 gave maximum control of bacterial laaf
Plight £ollowsd by agrimycin 500, cChauhan and Valshnad”
(1980) obzerved that the heat mathod for the gontrol of
Asnthomones Qryzas was tha spplication of streptocycline
along with copper containing compounde. Varma at gle
{1980) reported that dithene C-90 and Zytolan both at 043
per cent concentration reducsd the ,Paetnriai. laaf blight

of x:i_.c‘a-

Sulaiman aud ahamed (1265) recommended vavious
control moagures for bgotariasl lezf klight such es the
burning of crop resicus in the fisld and sesd treatment
with organomercuric fungicides, Jain st ale (1966)
chserved that the dippling of sexds for eight hours in
Del per cant ceresan wet cnd straptocycline at 0.3 g in
1265 1 of wa‘t:eé had significant effect in controlling
the initial infection and spread of bacterial leaf blight.
gingh et gl.{1980) found that terramycin, brestancl, agrie
mycin at 500 pom and & combination of agrimycin 100 and
tytolan gave efiective control of the blight phase of
the dlssase. Durgapal @t al. (1981} reportsd that on egar
radium chiran effectively inhibited the growth of
Zsnthomonas ocrypes at 250 ppa. Thiram along with agrimycin



100 and streptocycline wars also highly effective aémi,nat
Xanthomonas 6rg§g!. )

Jain et £l. (1968} conducted an expsriment o assess
ths relative sffectivensss 0f vericus cultural and chemie
cal treatients in coantrolling kecterial leaf blight of
rices Thay found thaet rabbing wes not sufficlsut for the
control ©f bagterial leaf blighte Howaver,  the spplica=
kicn of plant protecticn chemicsla ke sgellol~3, copjpesan
krought conziderablie raducticon in the bacterial laasf
blight infections 3ingh and Nean (1267) suggesisd ¢hat
Xanthomonge osygae could be eradiceted from rice soeds
by soaking tha aeelé in water at rxoom texparatusse for
12 h €ollowad by Mot water tsecatmen: sk 53%C for 30 mionut.u-
Haldy et =l. (1980) found that mixing Of urea with
neemcake or ccaltar increased tha incidence of bactarial
leaf blight of rice. Lin ot al,.(1981) suggested that
bactarial leaf blight can be controlled cnly by an inte-
gratad method consigting of growing rellistant cultivars,
raising nursery beds in disease frae plots with good
drainage and by spraying the seadlings in epidamic aceas
once of twice with phonazine in the nurserybsd itself,
Lutta and Réﬁe}' (1982) reported that pruning ths tip of
seadlings basfore transpianting enhanced thse incidence of
basterial leas blight.
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Bateriophage spacific for janthononas oryuas
wes firat isolated by Yoshii et gl (1953)« Hakimoto
{1954) made a dstalled study of the phagse and named it
as Xauthomonas oryzas Ops bacteriophege. He further
used this phage for ths guantitative datermination of
Ranthomonas in s0il and irrigaticon water. Invastigations
on the phage populzation in the irrigation water running
along the canals and rivers wera subseguently used for
forscasting tha occurrence of bacterial leaf blight in
. Jargs areas, which was importsnt for using chemicals for
procection against thig disease (sncn, 1967).

Many wotrkers have also conducted repearch for
avolving varieties resistant to bacterial leaf blight.
Reddy (1965) okoerved that among ths 1€ variaties of ﬁ.cn
tried against Ranthomonas orygas, We5296 was relatively
resistont. Mahmood and Singh (1970) reportsd that while
varietiea guch as T(H)1, T=65 and Pesdma were highly
susceptible to baotarial leaf blight, IR-3 and lilw8 ware
moderately susceptible and BRT, N 136 wars resistant,

Rice varieties like IR=20 ané IR22 were earlier found

to be resistant to bacterial leaf blight (Aucn, 1970).

Later it wae found that these varieties slsc becans susceptie
ble to a virulent strain of Kpnthomongs orygzge (Auon, 1973).
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Path et als (1977) found that the build up of bactarial
leaf blighc was graater in highly susceptible varieties
liks ()1, than in moderately suscaphible varietles,
W at ale(1981) classifiad rica verietlies resistant &o
bacterial leaf blight into thiee categorles such ac
bropd spectrum rasistant varisties liko Ia=-20G, IR=3,
non=broad apectrum resiztent varieties like Zenigh,

Tatap, Cowdd and nonersgistant variety like Tedaken.



MATERIALS AND METHODS



MATERIALS AND METHODS

A study on the effeat 0f age of planti and

host nutrition on ths incidence ©f bactarial leag

blight (BLB) of rice csused by Xanthomonas campestris
pv pryzs® was conducted at the College of aAgriculturs,

Vellavanl, Trivandrum during 1983-84.

The f£ield expanrli-

ment to evaluate the comparative efficgey of diffarent

control measuras for bacterial leaf blight was laid

out in a farmer's fleld at Kinakary in Kuttanad,

The following rice varisties viere ugad for thes prasent

]

investigation.
1 Cegree of
Sle suscopti- _
No.Varlety Dura- bility to - E:;perimental
' tilon bacterial pucpose

lagf blicht

1. T{H)1 110-115  iHighly susce=-

ptible

a) Zffect of age
of plants; and
nost nutrition
on the incidence
of bacterial
leaf blight.

b) survival of
tha pathogen
in various
materials.
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~ Pagree of
" * Varlety TDura-= Dbility o Brrerimental
Ce tion bacterial DULpOse
leaf blight
2¢ Jaya 120=125 Susceptie gffect of ags of
ble planty on the

incidencs of
bacterial leaf

3, Cultura~4 120«125 Suscepti- Chemical control
ble of bacterial lsaf
blight uwndar fleld
condltions.
4, IR=20 120-125 lbderately Bffoct of age of

raaistant plantd on the
iancidence of
bactarial leaf

1. THE PATHOGEN

A virulenc strain of Xanthomonas campestris pv

cryzae malntained at the Department ¢f Plant Pathology,
College of agriculture, Vellayani was used for the
present studys The culture wes however, tastasd once for
its virulence by incculating healthy seedlings of T ()i,
Artificial inoculation was done by clipping ths tip of
youny leaves with a palr of scissor dippsd in 48 h old
suspension of the pathogen grown on potato sucrose
paptone egar medium of following composition and by

spraying the same suspension over the encirze leef surface.



Composition of potato_sucrose psptone adgar madium

KHBPO% - De2 g
Na2H9Q4 - 0.5 ¢
Ca(N03)2 - 0.5 g
5‘9504 - 0.05¢g
Kel - 0.05g
Paptona - 2:C g
Sucraose - 20,0 g
Agar - 20,09
Potato - 30040 g

Pistilled wator- 1000 ml
pil - Te0

The planta were covered with polythene bags for
twe days in oxder to maintain a high leval of egaidity
required for infaoction. The pathogen was then reisolated
from a portion of the infacted leaf showing profuse 0oz@.
Thls was inditclally cut into small blts and surface steri-
lized witﬁ 0.1 per cont marcuric chloride solution for
one minute in g sterile petri-plate., These were washed
thoroughly in thrse changes of sterile distilled water
and tegjed & part to get a dense bacterisl suspension,

A loopful of this suspension was streoked aseptically on

potato sucroce peptonc agar mediume. The plates werge
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incubated for 48 h at room temperature. Typlcal colonias

of Xanthomonas campestris pv Oryzaa, which asppceared on

these plates were selectad, They were chscked for purity
by streaking once on potato sucrose geptona_agar medlum
and by gram staining (Hucker, 1927). A pure culture of
this bacterium was then maintained on the ssme medium for

furtcher studies,

2. EFFACT OF ASDE GF PLANTI O THE IRCIDENGE OF BACTERIAL
LEAF BLIGHT IN T{8)1i, JaYA AlD IR=20.

A pot culture experiment was condugted using
three diffarent varieties of rice such as T(N)1, Jaya
and IR=20 in order to aveess the ralative susceptibllity
of thepe varisties to bacterial leaf blight at four criti-
cal stages of plabt growth. These were the seedling,
maximuna tillering, panicle initiation and early f£lowering
stages. Three repliéations ware maintained for each trsat-
ment in garthsn pots of size 14" x 14%, The plants‘ware
artificially inoculated at tho chogsen stags of growth
? cells/ml)

groun in. the basal medium for Xanthomonads supplemented

with a dense suspension of the pathogen ( 5 x 10

with 20 g/l of £UCEOSa.
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Compoaition of the modifiad bapal madium for
Yenthoooneds

&H4H2P0é = 0.5 g

K, HPO, « 0«5 g
Mg 894 - 0.2 g
HaCl - 5.0 g
Yeast aztrset - 1.0 g
Sucrose - 200 g

pistilied water = 1000 mi
pﬁ - 6;8

Artificial ipccuiﬂétion was done by tha method
deseri bed earlier, Observations on the onset Of symptoms,
disease intensity and susceptibility to bacterial lecf
blight at different stages of plant .growth wara taken.
'.I}{a B:Lseasle intensity was racorxded on the 1léth day oftar
inoculstion as per the standaxl score chart preparzd by
tha International Rice Resgearch Institute, Fhilippines
{ancn 1976).

Sum of individual rating 100
Diceose = . 2 -
intenaity Total No.of planis cbhserved maximum
dilgsaase

BCOXa
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3, EFPECT OF HOST NUTRITION ON THZ INCIDEHCE OF BATERIAL
LEAY BLIGHT IR T{N)1.

A pot culture oxperiment was conducted for studying
the affect of varying levels of HPXK and certain minor
alemsnts such as Zn, ¢n and B on the incidence of bacgtarial
leaf blight in T(H)1. 50il for this purpose was collected
f£rom the ;natructional farm of College of Agriculturs,
Vellayanie. It was analysed for its HPK content by the

following standard procedures.

Estimation of total nitrogen by micro kjeldahl method

One gram of 2ir drvied soil passing through (.25 mm
sleva was digested with an ejgusl quantity of digestion
mixture consisting of potmssium sulphate, copper sulphate
and selenium powder in the ratic of 10:110.1 and 10 ol
of concantrated sulphuric acid by hesating for 30 minutes
in a Kjeldahl f£lask. 7The clear digestate wWas allowad to
cool down to room temparatura before the volume was made
upto 50 ml in a volumstric f£lask. Ten milli litre of
this solution was then stoam Aiptilled with an egual
volumae of 50 per cent sodium hydroxide szolution in a
markham gtills The ammonia distilled out was collected
in 10 ml'mf four per cent boric acid mixed indicator

solution of £ollowiag compooition.



Preparation of boric acid indicator solution,

Ae Boric acld solution
Boric acid - ¢0.0 g
Distilled water " = 1000 ml

Be HMixed indicator soluticn

Bromcresol green - 0,5 g
rathyl red « 0.1 g
BEthanol (95%) - 100 ml

-A04Q f£ive milli litrs of solution B to soluticn Ae

The amount of amroniacal nitrogen in the distillate
was detarmined by titration against 0.01 N hydrochloric
acid. Prom the titre value, the parcentage of nitrogen

and orgenlc carbon in the solil sample was calculated.

Aes Percantsge of ) Vx H x v, % 0.014
nitrogen in ) x 100
ths soll sample ) Vz W

V. « titra value -~ blank value

Vv, = total volume of sample made up
Vé - voluse 0f sample digtillsd
N = normality of Hel,

5] - weight of poil sample
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Bs Percentage of organic carbon ; Psrcentage nitrogan
in the soil sample ) in the soil semple x 10

Determinaticn of Phosphorus by Bray's extraction mesthod

Five gram of alr dried soil passing through 0.25 ma
sleve was mized with 50 ml of Bray's solution of follow=

ing composi{{ion in a glass stoppered bottla.

| Bray's solution

Ammonium £luride - leidl g
Hydrochloric acid (6 M) = 4416 ml
Distilled water = 1000 m}

Thw mixture was shaken Zor f£lve minutes befora the
suparnatant wae Liltsred through a modast Whatman NO.42
filter paper. Five mdlli litre of this £iltrate was
then transferred to a 50 md volumetric flask to which
5 ml of amaconium molybdate magen;; and 1 mi of stanmous

crloride solution of foliowing composition were sdded.

Aammoniun molvbdate reagent

Dissolve 15 g of ammonium molybdate in 300 md of warm
distilled wators. Add 350 ml of 10 N Hcl to this solution
with constant stirring and dilute the resulting solution
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with distilled waker to 1000 ml 4o a volumstric £laske

Stannous chlorida solution

stannoug chilorids - 10 g
Concentrated hydrochloric acid ~ 25 ml

pilute tha above golution by pipetting one milli litre
into 30 ml of freshly prepared distilled vater,

Aftar ten minuves, the intensity of blue colour deve-
loped was measurad in a Klett summerson photo electric
colorimeter {arthur H.Thomas Company, UsS.8e) at 600 nm
using the red £ilter. A standard curvae was alse prepared
in 3 similar manner using 0.04, 0.08, Ge12, Qelf, 0.2 ppm
golution of potassium dihydrogen phosphiates The concentra-
tion of phosphorus in the £illtrate was determined £rom
the standasd curve and the guantity of phosphorus (kg/ha)

in the entirs soil sample was then calculatad ags follows:

) P x Vi 14 Vé

WoR *9’2

P - ppm concentration of plhivsphorus in the f£iltrate

Phosphiorus content of
the soil semple (kg/ha) )

X 2e24

V;~ volum of extractont (Bray's solution)
Vo= aliquot of soll extract used
Ve volume to which the aliguot is made up

W = waight Of soil
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Determination of potassium by Flame lonisation technigue

Fan gram of air dried s0il passing through 0.25
sieve vas mized with 25 ml of neutral ammoniun acetate
solution of following composition and allowed o stand

for 24 h at room tempasrature.

Neutral ammonium asgetate solutlon

Add 57 ml of glacial acetic agid o 800 ml of
distllled watar. Heutrallze thils solutlion with gmmonium

hydroxide €0 pH 7 and dilute to one litre.

The superanatent was f£iltersd through a moist
Whatman No.42 £llter paper. Ten milli litre Of this file
trate was transferred to a 100 ml volumetric £lask and
the volums was made up with noutral ammoniun acatata
soluticon. The amount of potassium in the £iltrate was
thon detasrmined wilth tho help of a £lame ionization
photomater (BEvans electrosalenium Lids., England)s. A
standard curvae wes also prepared in g similar mannor
using 1,85, 245, 3.75, 5 and 6.25 ppm solution of
potagsiun chloride, 7he concentration of potassium in
ths filtrete vwas determined from the standard curve and
the quantity of potassium {(kg/ha) in tho entire soil

sample was then calculated as Follows @
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Potasalum content of ) Px v
ths goil sample (kg/ha) ) ——— 2.24

P « Concantration of potassium in tha extract (in ppm)
.V = Total volumz made up

¥ = elght of goil sample

NPR recommandation based on soll analysis

The NPK rzcommendation basaﬁ on soil analyais and
the package Of practices recommendation 0f Karala Agrlie
cultural University (1982) for a medium <duration high
yielding rice variaty is given buolow,

1
RPHE recommenda= NPH racommendas

NRK content of tion hased on tion based on
the soil sc¢ll analygis package of prac-
tkg/ha} tices (kg/ha)
0+77 (percentage 8745 90
organic
carbon)
14.78 (kg/ha of P) 40 45

44.80 (kg/ha of K) 5645 45

* Recommendation of the s0il testing leboratory
of the Lepartment of Agriculture at Pattambi.

As thers was not much variation batween the two
recommendationa, the latter was chosen for the present

study. The diffarent levels (kg/ha) of nitrogen, phose
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phorus and potassiun teated wera as £ollows!

BaPi ko ) AL BgPykg
BaPaKg NgPoky ngpsK, NPk,
naP3Kg BoP3ly Bgoqky ByPaks
R4Pyky RPyHy Py ¥ RyPy¥y
Ry Poky DKy nypaks By Pk
RyP3ky n3P3y faP3%2 ByPaks
' ) . a,p.k
napy Ky nopy by 0,0, ko 2P1%3
n.p-k
BaPoly Dapoky , Nopoky )3 273
Recomnanded level

n.p Ln.p.K
2P3%g 2P3% ByPaks, nyP3K,
B3Py kg B3Py ¥y ngp,ky B3Py Ky
ngpykg B30k, n3p, Ky NaPgky
3P3% n3P3ky A3pgky RaPky
ny = O Py - 22,5 kg = O
n, =135 ky = 90

Since phcesphorus is reportsd to have no eifect on
ths incidence of bacterlal leasf blight in rice, only three
levels of phosphorus were used for the present investiga-

tion v
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Nitrogen and potassium in the form of urea and
muriate of potash were appliad in two egual split doses
ag: basal dose, at the time of transplanting and as top
dressing at the time of tillering. The entire gquantity
of phosphorus as spuparphosphate was added &8 basal dose
at the time 0f transplantinge. The individual efiect of
theee minor elewants such as Zinc, manganese and boron
on the incldence of hacterial leaf blight was also
studied, Those ware sdded at the time OFf transplanting
aa zinc sulphats, maonganase dioxide and borax at the rate
of 20 kg/ha elong with the nopnal secommandatlion ©f NPK

for T(d)i,

Twentyono day old seedlings of T(i)1 raised in pots
without the addition of any fertilizer vers usgd for the
tranoplenting purpose, These wera artificially inoculated
at the maximum tillering stage with 2 dense susponsion of
ths puthogen (5 x 10%cells/ml) by ths method described
earliers Three replications were maintained for each
treatments Obgservetions on the onget ¢f cymptoms and
disease intenslity were recorded on the l4th day after
lanoculation with the pathogen.



4+ SURVIVAL OF XANTHOMONAS CAMBESTRIS pv ORYZAR IN
VARIOUS MATERIALS

1. Boil

A pot culturs experiment was conducted in order to
study the survival of Xanthomonas gampastris pv gryzae
in soil. Earthen pots of size 14" % 14" wa £illaed with
10 kg.of soil, collected f£rom a pravious pot culture ]
experimant whare there was a natural incldence of bacterial
leaf blight. Idssase frea seeds of T(l)1 ware used for
this axperiment by eozaking seeds in water at room tempara=-
ture for 12 h followed by hot water treatment at 53%
for 30 minute (Singh and Neng, 1967).  Uventy such ceasds
wers sown in pots at threa days intarval for one month
from the date Of harxvest of the pcavioﬁﬁ infected crop;
Observations on ths parcentage of plants wiltsd due to

bacterial leaf blight wore taken for one month,

2+ Plant debris and crop refuse

The survival of Xanthomonss campsstris pv Qrygse

in infected plant debris and crop refuse was studied by
using respectively the infected straw and crop rofuse
collacted after the harvest of .a previous Giccased Crop.
In both the cases, the pots wore inltially filled with
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nine kilogram of soil followed by one inch layer of
chopped infacted straw or crop refuse and one inch
layer of £rash soil, Twonty disease free sesds of T Q)1
wera sown in three pots at weakly intexvals for two
months from the date of harvest of ﬁhs pravious infected
crope Cbhservations on tha parcentage of plants wiltad dus

o bactarial lsagf blight were taven for tWwo mounths.
3. Infected sewd materlal

Seads £rom bactarial leaf blight afifected T(N)2
panlgles wera used for this purpose. These were stored
at room temperature in plestic contailners for further
studies. Tho survival of the pathogen was tasted by
plating ageptically 15 infected seeds on potatdo sucrose
peptone agar medium, with amd without dehusking the
infected sseds. The gl%ﬁﬁiug wag done at 15 ¢ays intezval
for 105 dayge Cbservatlion on ths percentage of seeds
Anfegted with Xanthomonaz campastris pv érxzae Wwas taken
afiter incubation at woom temperatura for 2 days in each

Casde

Artificial inoculation of disease free seeds of

()1 was done by soeking ths seeds of 12 h in a dense

9

suspengion (5 x 10 cells/ml) of Xsnthomonas campastris pv

oryzaae. These ware then alr dried after dyaining of£f the
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excens of bacterial suspension and stored at room tempsras
ture in plastic containers for further studies. The
survival of the pathogen in artificilally infected seeds

was also studled by the samz method described earlier.

Se CHEMICAL CONTROL OF BACIBRIAL LEAF BLIGHT OF RICE

Ae In vitro evaluation O£ antlibiotics and funglcide
against Aanthomonas campestris pv oryzaa

Sterile £ilter papor discs of ten miliimster dla-
maeter wera inltially dipped in the appropriate concantra-
tion of varicus antlbioctics and funglicides either alone
or in suitable combinations as indicated belows These
wers zir dried and placed asaptically in tha Centre of
potato sucrose peptona agar medlun proseeded with a 48 h
old virulent culture of Xenthiomonas campestris pv oryzoes
Three replications were maintained for each treatment.
Observation on the mean zone Of growth inhibition was

recorded after 48 h of incubation at room temperaturs,



Differsnt concentrations and combinations of antibiotics and fungicides testad.

tics Ltdo

phatse 90X and Tetra
cycline hydroxide
10%

Sle Antibibtic/ Manufacturing sctive concentra=- Diluent for
No. fungicide companys ingredient tion (ppm)_ stock solution
A. Pure antibiotics
1. ambistrin Sarabal chemicals streptomycin 50,100, 250,500 Sterils distililled
o sulphate water

2. Chlorcaycetin 2iya chemicals Chloramphenicol 50,100,250,500 G O=
3. Chlorostrep @O Chloramphonicol ® -

anad streptomycin 50,100, 250,500 =00
4. Perticillin Hindustan anti- Procains penicillin 50, 100,250,500 -0~

blotics
5. Terramygin pfizar ey tetra cycline
) hydrochloride 50,100,253, 500 i:1 alochol water
: mixture.

B, Commcrcial proparation of Antibiotigs
1. Pavshamyoin Paushalt Ltd.Cochin Streptomycin 15%

and Oxytetracylinel. 50,100,250,500 Sterlle distillsd

5% ‘ water
2e Plantomycin AriQBV Agro=Vat strﬂptomycin oule 50' 100, 250, 500 -l T

Industries Pv Ltd. phate 9% and Tetra

cycline hydroxlde

i%
3. Streptocycline Hindustan antiblo- Streptomycin sule 50,100, 250,500 =O=




Ssl. antibiotic/ Manufacturing Active Concentra= Diluent for

HO» fungicide CompPanye ingredient tion (ppm) stoci solution
i« Bavistin BASF Indla Ltde 50% carbendazlm. 500,750,1000,15300 Sterile Qisti-
lled water
2. Dithane M 45 Indofil chemicals Cowprdination 3000,3500,4000, B L
Ltd. product of =zinec 4500
. ion and maneb

3 Hinosan Bayer {india) Ltd. 505 athyl S«=5 500, 750,1000, 1500 =iy e

E:-!u-ig f’;&‘g;_ngi - ) .

diphenyl dithlo

phosphate
4. Kitazin Posticides India 48% Diisopropyl 500, 750, 1000, 1500 . =dDw

. benzylthiophos~
phate

De Combination of antibiotics and fungicide

i. Streptocyciine - = 500 + 4500 w@Dw
and Dithane M 45 500 + 4000 S =L
250 + 4500 -~ -
250 + <4000 0w

2« Toerramycin and
Dithang 1 45 - _ - 500 + 4500 (o=
$S00 + 4000 O
250 + 4500 wGo=-
250 + 4000 =30
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Be In vivo avaluation of antibiotics and funglcides
against Xanthomonas campestris pv oryzae under

Ffield conditions

Tha antiblotics, fungicide and thelr combinations

which were found to bg more offective againgt Xsnthomonas

gampeskrie pv orymas under in vitre conditions were
Zurther used to stwiy the control of bacterlal leaf
blight under field condltionse. 7The experiment was lald
out i1 a farmer’s ficld at Hinakary in Ruttanad using
tha gice variety Culture-4 in a randamlised block design
(Fig.1)

NPK fartlillizers wore added at the rate of 90, 45
and 45 kg/ha respectively. Half the doses of nltrogen
and potassium and the £ull dose Of phosphorus wera applied
at tha time of f£inal ploughing. The remaining quantity
of nitrogen ond potassium werg addad as top dressing at
panicle initlation stage. Lime was added gt the rata of
600 kg/ha in two split doses Of 350 kg as basal dose
at the time of £inal ploughing and 250 kg as top dressing

one month after sowlng.

A natural incldence of bacterisl leaf blight with
more or less uniform diseace intensity was noticed in

tha above f£ield at the late panicle initiatlion stage

i}



Fia. L.

LAY OUT OF THE FIELD EXPERIMENT

S o M.
— — ——
[
[ z TuR2 TRy T5Ra 2Rz TzR3
2R, TRz T5R= TRz TRz
=
©
TR,y T4ARy T, Ra TzR4 TsRa
T
TR, T5R, TzR, TRa 4R
e TERRAMYCIN (500 ppm)
TS DITHANE M 45 (4500 ppm)
Tz sSTREPTOCYCLINE ( Gooppm)
Ta DITHANE M 45 AND sTREPTocychINE (4500 AND 5006 ppm)
T CONTROL
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during the additional crop season 0f the yoear 1984.
The different control measuras as pey ths treatment
combinations specified in Flgure I wero taken on tha
14th day after the onsed of symptoms. The antiblotics
and fungicilde ware gprayed once by using a kaapsack
sprayer. Control plois were gprayed with an egual
volune (3.2 litre) of tap waiter. The digease intansitf
was recorded both before and after 14 days of spraylng
with various chemical agentss The yisld data wan taken
at the time of harvest. Following zdditional cbservae
+ione on the maximum gnd minimum temperature, relative
humdldity end rainfall at Soncompu during the period of
this expariment ware recordsd. Information on the
incideonce of bacterial leaf blight for ths two major
crop sessons at Kuttanad f£rom the year 1579 along with

the waather data for the gams poarigd wore alizo collected.



RESULTS



RESULTS

i, THE PADHOGEN

Typical symptoms of bactorlial leaf blight were
ocbserved in T(N)1 after gsevanth day of artificlal

inoculation with the stock culture of Xanthomonas

camoestris pve oryzade Tha pathogen was reisclatad
from infacted leaves con potato sucrose peptone agar
maﬁiﬁr‘where it produced the characteristic yellow,
glimy, colonices of Xanthomonas after 48 h of incubation
at room temparature. The culture was gram negative

without any contaminatione

2. EFFECT OF AGE OF PLANT ON THZ INCIDENCE OF BACTERIAL
LEAP BLIGHT IN T{)1, JAYA aND IR-20

The onset of symptoms Of bacterial lsaf blight
in T(M}1, Jaya and IR-20 were observed uniformily on
the £ifth day after inoculation at sesdling, maximum
tillering and pandcle initiation stages. lowever, at
flowering stage, the symptoms appearsd only on the saventh

day after inoculation with the pathogen.

Significant differeances between the varlieotlies weras

observed with regard to thelr sugceptibility to Xanthomonas

campestris pv. oryzae. T(N)i was found to bz the most
susceptible varlety followed by Jaya and 1IR=-20s The



Plat* I* Various stages of foliar symptoms
of bacterial I*af blight*
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average disease intensity was 39.4b, 34*79 and 23*03
respectively (Table 1>*

Table 1* Effect of age of plant; on the incidence of
bacterial leaf blight 1n T(M)1* Jaya and HI»20

Disease iIntensity at different stages Mean
Rice of plant growth* disease
vart~ needling Maximum  Panicle Flower- %Sfeggéﬁy
Yy stage tiller- inttiation ing variety
ing stage stage
staae
T(M)1 33.38 32*41 40*55 31*24 39*45
Jaya 35*00 37*48 36*32 30*37 34*79
X220  24*81 27*69 21*45 18*25 23*05

* Mean of three replications
C*D*for comparison between varieties * 4*348
C*D* tor comparison between stages * 3*233
Among the four different stages of plant growth

tested for susceptibility to bacterial leaf blight* maximum
tillering stage was found to oe the most susceptible stage
in all the three varieties (Table 1* Plate 2*3 ®4)* The
extent of Infection was higher at seedling stage in IR-20
and at panicle Initiation stage in T(M)1 and Jaya (figure 2*
Plate 3*6 & 7)* however at flowering stage the diseese

Intensity was unlfornTly low in all tha three varieties
(Table 1)*



Plata ZZ » intansity of Oactarial laaf
blight in T(H)1 at maximum
tlHaring ataga.






Plat* V 1 Intensity of bacterial leaf blight
In T@PD1 at panicle initiation stage

Plate VI t Intensity of bacterial leaf blight
"in Jaya at panicle initiation atage
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3¢ EFPECT (OF HOGT NURRITION N THR INCIDENCE OF BACTERIAL
LBAF BLIGHT IH T(N)1.
The data regarding the onset Of symptoms and
dlseasz lantenslty are presented in Tables 2,3,4 and S.
Table 2. Effect of warying levals of HPK on the

onset of aymptoms due to bactarial leaf
blight 4in T{N)l.

Different Levels of K/ the Day of onsét of symptoms
levels of

N and P Kﬁ Ki Kﬁ Kﬁ

Py
P2
R LR
n,P,

anz

L I T B B |

L 2]

;P

O U O = o =] ) =)

ngPy

[+1)

B3Py

n3?3

N G 3 N1 O =) = = W
LEL TR 41 T - VA B N BN B P |

v oo ow
N L R T C R T




43

Teble 3, Effect of sinc, manganese and boren on
) the onset of gymptoms dus to bactarial
leaf blight in T(N)1l.

Treatment Pay 2f conget of
sSympLOmS
napzkz + 2n 5
nzpzkz + Mn 5
“zpakz + B . 5
6

nzpékz + In + Mn + B

Tha onget of symplons weia either on the seventh
or on the eighth day at lower levels of'nitrogan fig and
n, (45 kg/ha) irresgective oi the different levels of
potassium and phosphorus. towaver, with an increase in
the level of nitrogen n, (90 kg/ ha) and a, (135 kg/ha)
the typical symptoms of bucterial lsaf bligh: wera
obsorved on the £i£th day except in traatments like
Bapokge Napsk, and nyp.k, where these symgtmﬁ?a appaared
only cn the sixich gnd seventh day respectively (Table 2).
In pots supplemantsd with minor elements alone and in
combination, the symptoms ©f hagtariai lea? blight wezs
noticed on the £A£th and sixth day respactively aftar
inoculation with the pathogen (Tauvie 3). '



Table 4. Effect of varying levels of HNPK, 2n, Ma and B on disease*
intensity dua to bacterizal leaf blight in TO3)1.

Craate a0 _  Mean Moan Treat- Hean Treat- !eean

;g::t dicease ggﬁgt disease iﬁﬁ@t' diseass ment disease ment dlaeace
intene inten- inten= inten=- inten-
sity sity sity sity sity

nop,ky 29493 nyp k,  39.50 n,Py Ky 35,18 DyPyly  57.18 2n 39452

DyPgky 1943 n,p.k 35418 By Ky, 29,03 npyk,  39.51 En 29.93

BaPy Ry 20493 n,pykE, 23.93 nop.Ky 38,81 Dgp,K, 44466 B 44,06

BgPyky  24.68 n,p,ky; 24468 B0, %y 39,51 ngp,k;  52.94 ZneMatB 29,93

DaPa¥k, 24468 B,Pylk,  43.83 nop,k,  57.18 n392:0 22.22

ngpzkl 35.18 nlpzk1 34.27 ngpakl 245,25 BaBaXy .

Bypaky  24.68 n,pok, 24468 nypok, 24 .58 RaPoks 44406

n0p3k0 29493 nzpskn- 39,51 n,p3 kK, 29,93 Bipgk,  29.93

nopakl 29493 nlpBRI' 22493 n2P3k1 19.43 nsgskl 29.93 -

B pgks 19443 Dok, 24468 AyPgky | 19443 B w K, 48.16

* average of 3 replications

6P



Tabls 5, IMean table for the interaction batwaen
differant lavals of HPK and:diseasa
intensity dus to bacterial leaf blight
in v{N)1,. ‘

a0

Py Py Py Ry Ky Ko Ka Mean
. )
o, 25,99 27.30 25299 28418 28418 206443 22,03 264,43
n, 32,32 31,86 29,69 40+54 33,12 26042 24,64 31.29
B, 35,85 35419 23437 40676 29.87 28.38 27.87 31.47
2 48,44 39416 434,52 42400 34.56 49.87 45.38 43,70
Mean 35,65 33,35 30464 3797 30494 33.03 30,97
p/k
kb 40ed7 4113 32432
ki 31.01 34449 2731
ky, 35468 28.39 35.02
ka 35,45 29.53 27.92
Culle for compariscn botween H(or X) means - 5,319
Cebe for conparison batwsen NK combination - 20,683



The gstudy on the effact of varyinyg levels Of nitrogen,
phosphorus and potassium and minor elements such as ziﬁc.
manganese and boron on diseass intensity due to vacterial
laaf blight in Z(N)1 showed that the main efiect of nitrogen
‘and potassium was significant while that of phosphorus
and minor elements like zinc, manganese and bozon was
insignificant (Tables 4 and 5). Pots which received gero
nitrogen had the lowest discase intensity of 26,43 when
compared o the dlsease intensity of 331,29, 31.47 and
43.70 respectively for treatments involving n1(45 kg/ha),
n2(90 kg/ha) and n {135 kg/ha) levels of nitrogen.

A pignificant incraasze was oObserved with the use of

135 kg H/ha (Table 5)s The application of potassium,

in general, decreased the disease intenoity. A slgnificant
decrease was obtained at k, (2245 kg/ha) and k, (20 kg/ha)
levals when compared to the K, level (Table 5). However,
thera was no significant difference in diseass intansity,

batwasn the ki' kz and ka levels of potagsium applied.

Only the n and k interaction was found t0 be signi-
Licant. Since the effect of P was not gignificant, n % p,
nXpPpXKand p x K interactions were also insignificant
(Table S). Pots which weceived different levels of pota-

sslun at zoaro level of nitrogsn showed tha least incidenca



of bacterial leaf blight. In these treatments the
dismase latensity ranged £rom 22.93 to 28,18 (Table 5},
But with the application of nitrogen at the rate of
45,90 and 135 kg/ha the diseame intensity increascd
significantly at Ky level, However, this increass

was not significant with the use of Kye ky and kg levels
of potagssium except in the case of 33k3 and n3k3 treat=-
mants where a significant ilncrease in disease intensity
was cbhserveds. In fact, the meximum disease intensity

Of 49.87 and 48438 were xXacordsd for these tragtment

combinatione during this study (Table 5).

4. SURVIVAL OF XANTHOMONAS CAMPESTRIS pv. ORYZAE IN
VARIOUS MATERIALS

l. Soil

Thas data based on the number of plants wilted after
ghowing discase frea geeds of T ()1 In goil is prosented
in Tabla 6 and Figure 3. The pathogen was found to survive
in soil for about 9 davs after harvest of the previous

Iniecied crop.



PERCENTAGE oOf PLANTS WILTED

FIG.J. SURVIVAL oF Xawlkomonas Canyprsltecs pJ ovyzac
IN NATURALLY INFECTED SOIL,

DATE OoF SOoWING
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Table 6. Perceantace of plants wilted due to bacterial
leaf blight in soil.

Date Total numdsre Humbag of Percantaga
of of seeds plants o£ plants
gowing soun wilcaed wilted
0 20 12 60
3 20 11 55
& 20 8 40
9 20 3 15
12 20 0 0

fihon the seeds were sown on tha game day'aﬁter
harvest of the' previous infected crop, 60 psr cent of
the plaﬁts wiléad due to bactsrial leai blight (Zable 6),
The percentage of plants infected on the 3xd and 6th day
was aleo highar in the range of 40 &0 55 per ceat.
Howavar, there was considerable reduction in tiwe numbsrp
of plants affected on thz ninth day znd thore wap no
incidence of bacterlal leaf blight in seods sown on the

12¢th day after harvest of the infectad cripe
4¢ Plant debris and crop refuse

dapthomonas gcampgstris pv oryzes was found to

surivs in infected strav and crop refusze for about 28

days after harvest of the previous infectad crop. The
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data besed on the numbar of plants wiltad after sowing

dlsease frea seads of T(N)1 in soll supplemanted wlth

the infectad straw and crop refuse is glven in Table 7

and Pigure 4.

Table 7.

Percentage of plants wiltad dua o bacterial

leaf blight in aocil supplemeated with infectad

plant debris and crop rafuse

infectaed material

Plant debris

Crop refuse

Date Total Ko.0f Percgn- Date  Total HOWCE Parcan=
of Ho.0f plants tage of of 10«08 plants  tage of
S0~ asaeds wilted plants SOW= seads wilted plants
ing sown wilted ing 80Wh wiltad
4] 20 16 80 0 a¢ 18 90
7 20 13 €5 7 20 15 75
14 20 1z G0 14 20 12 &0
a1 20 7 35 21 40 10 50
28 20 4 20 29 20 7 as
35 20 Q Q 35 20 0 0

dhwen seceds gere souwn on the same day aftor harveste

of the previcus infectad crop, 80 to 90 per cent of tha .

plants were wilted dug to the incorperation of infected

plant dsbris and cxop refuse respectivaly (Table 7).

Tha percantags of plente infected on the 7th, 14th and

2lst day weswsd also higher in both the cases. Howaver,



PERCENTAGE QF PLANTS WILTELD

FIG - SURVIVAL OF Xanlhomonas Campastiris pv o%yzar
IM INFECTED PLANT DEBRIS AND CROP REFUSE.

100

1 l | 1
o 7 14 21 28 35

DATE OF SOwWINS

FPLANT DEBRIS

CROPFP REFUSE
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there was a preogressive raductlion in the number of
plante éffactad on the 28th day and there was 2o
incideace of bacteriszl leaf blight in seeds sown on
the 35th day after haxvest of the infected crop.

Thé pathogen was found to surxvive palativaly batter in

crop refuse than in plant debris.

3, Infectsd sead wmatsrial

In infected seeds of T(M)1, the pathogon was found
£0 survive for sbout 90 fays- Tho dita based on the

percentage Of seeds infceted with Zanthomoengs compantrils

PVe Orymas datecsted by pleting on pocaty osurcrose
pephone agar maedium 1o given in Zablg 8 and Figuce 5.

in genaral, a higher porcentage of infeciion was noticed
in the case of husked saeds. Ths pakhogen could be
datacted for about 60 daysin both natu;ally and artifi-

clally infecisd seeds.

¥he number Of seeds infectsd on the S0th day was
congideratly low and on tha 105th day no infectlon could
ba detacted elther in naturally or artificimlly infoected
seod matarial,



PERCENTAGE OF SEEDS INI;_ECTED

j00 —

FIG .5 . suRVIVAL oF XanrnlkhomworasS Campestris PV orgzee N
INFECTED SEED MATERIALS,

l 1 | 1 I I
(o] 15 Jo 45 60 75 1) 108

DAY oF PLARNTING

NATURALLY INFECTED UNHUSKED SEEDS

NATURALLY INFECTED HUSKED SEEDS

ARTIFICIALLY INFECTED UNHUSKED 'SEEDS

ARTIFICIALLY INFECTED HUSKED SEEDS




Teble 8., Survival of Xanthomonas campestris pve ohyzae in infecged
seed material.

Parcantag? of infected s9eds at different days on plating
Treat- on potate sucroze peptone agar oedlum.

ment
0 15 30 45 ) o0 75 29 105

Aes Haoturally

Be

infectad
gandn

Unhusked
seeds B6 466 80 66,66 46466 40 20 6466 3]

Husked )
seads BG .66 20 66,066 5332 46,6C 26466 G b6 G

Artifd
clally
infectad
geads

Unhugked
aeeds 20 £6.66 60 4G4+80 26660 i0 3.3 Y

Huslked -
seads 93633 76466 70 46966 334,32 i0 io 0

*

0 - fay represants tha day of harvest of tha iafecied
crd n or the Jday of artvificiarioocTulation of
seeds with the path ogen,
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5e¢ CHEMICAL CONTROL OF BACTERIAL LEAF BLIGHT OF RICE

Ae In vitro evaluation of antibiotics and funglcldes

againmt Xanthombnas campastris pv Oryzas

Tabla 9, Growth inhibition({mm) of Xanthomonas campastrls
pv pryzae dus to varlous antibiotics and fungi-
cides under in vitro conditions

Nature of Concantraticn of antibiotic/fungicide (ppm)
antibiotic/
funglclde 50 100 250 500
s Pure antibige
tleg
1. amblstrin 12,33 24 4,66 20633 29,33
2. Chloromycetln 12,33 20,66 24.40 26,33
3. Chlorostrap 0 26,66 27 31,83
4. Penicillin 0 0 0 0
5. Tarramyecin 21 23 32.66 42.66
BeComtareial
prepzration of
cntibiotics
1. Paushamygin iz 17 22466 36
2. Plantemycin 11,66 20033 23433 25466
3e Streptocy‘cline 21,33 23633 26433 39
Ce Fungicides 500 700 1090 1500
i. Bavistin | 3} 0 0 0
2« MHinoaan 0 0 0 13.6
3, Xitagin 0 4 0 Q
3000 3500 4000 4500
4. Dithane M 45 0 14466 21 46D 26430

* Maan of three raplications
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1. CD for comparison of treatments A with B and ¢ = (0.0584

2e @O Awith ¢ of C = 0,0876

3. w0 betwean B with C m 0,0023

4. o= between »&/5/C = (11331

Se wGOw between levels of a = (0,1011

Se =3Q= =30= B m 0,1306
7. == 0= ¢ o)

excapt Dithane K=45 ) = 041306

Be =GO batveen lavals of } = 02262
' Dithana =45 }

9 =GOu hatween single troatmonts = 02262

A progressive roduction in growth of Aanthomonas

campagtzls pv oryzae was seen with an Iincrease in the
concentration of varlous antibiotics and fungicidaes except
in the case of pesnlcillin and fungicides. like kitasin and
bavigtine. These chamicals 4id not show any inhibitory
effect on tho growth O0f the pathogen on potato suorose
peptone agar madium (Table 9). A similar resulc was also
obsexrved with chlorostrep at 50 ppm, hinosan zat all the
lowar conceantrations upto 1000 ppm and dithane M-45 at

3000 ppme

among tha pure antibiotics, commercial preparation of
antiblotics for plant protection and funglcldes tested for
any inhibilcory effect on the growth of Aanthomonng
campoestrils pve oryzae, terramycin and streptocycline at
500 ppm and dithane M~45 at 4500 ppm produced the maximum

gone of growth inhibition (Plats 8,9)e Thoese were respec-



Plate VIIX

Growth inhibition (mm) of Xgnthomonas gempestris pv
orygae due to varlous antiblotics and fungicide.

1, Ambistrin 500 ppm

2+ Chloromycotin 500 ppm

3. Chlorostrep 500 ppin

4. Terramycin 500 ppm

S5¢ Dithane =45 4500 ppm

Ce Control Distilled water
Plata IX

growth inhibition (mnm) of Xanthomponas camoestris
pVe ocyzae dus to various comnercial preparation
of antiblotics for plant protsction.

A Plantomycin 500 ppm
B Paushamycin 500 ppm
C sStreptocycline 500 ppm
D Control Distilled water



Plate VIII Growth inhibition (mm) of mt_r;%npm
: cunpostris pv orygae due to varicua
antibiotics and fungicide.

Growth inhibition (mm) of Xanthomonas
[ 8 8 pV oryzas dus o various
comnarcei preparation of antibiat:ics
for plant protection.
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tivaly 42,66, 39.0, 26.30 mn and were significantly
higher than that obtained with th2 corresponding concen=-
trations of all cthar antibilotics and fungicides tastad

(Table 9 and Figure 6J.

Teble 10, Growth inhibition of Xanthomonas gemnestrig
pv oryzae dua to dithane M-45, streptocyciine
ang tergamycin under in vitro conditicns.

Zone -of growth inhibition (En)#*

gizga?gpm} serephocycling (ppm) Tarramyein {(ppm)
i 250 560 550 500

4000 264,07 29,68 2067 25,81

4500 30 37.70 28,33 31,33

# man of thres reaplication
Cee for comparison betwesn tugatments = 0.33

Two different coxbinations of dlthane M-45 at 4000 and
4500 ppm aleag with terramycin and streptocyclina at 250
and 500 prom wore glso tested for any increased inhibicory
effect on ths growth of tha pathogen on potat> sucrose
veptone agar medium. In genceral, the inhibitory effect of
dithana M-45 at 4000 and 4500 ppom with tha above concentra=-
tions ©f terramycin and straptocycline, ilncreassed signi-
ficantliy when compared €0 the inhibltion obtained with the
use of dithane HM~45 alone (Zables 9 and 10 and Plate 10).
This incrause was more with dithane M-45 at 4500 %é&;along

£

g
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Plate X

Growth inhibition (mm) of Xanthomonas cempestris
PVe pryzas dus to dlthane =45 along with
streptocycline and terramycin.

A& =~ Terramygcin - 500 ppm
B = Dithane le45 - 4500 ppm
C =~ Streptogycline - 500 ppm

A+B = Torramycin + Dithane M=45- 500 4 4500 ppm

B4+C « Dithane M=45 + Stroptoe
cycline - 4500 + 500 ppm
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with both tne levels of mtraptocydine and terramycin.

Tha maximum zone of growth inhibition of 37*70 mm wee

obtained with atreptocyclina at 500 ppm along with

dl thane .45 4500 ppm* however# with dithane M-45 at

4000 ppm and terramoyln at 250 ppm# tha mean none of

growth inhibition waa slightly leas than that obtained

with dithane m-45 alone at 4000 ppm concentration

(Tables 9 and 10)* Any additive effect due to this

combination was noticed only with aitnone m-45 at 4500

and streptocyclina at 250 ppm* hare# tne mean aone of

growth inhibition obtainad was higher titan that of the
same concentration of these chemicals tried alone

(Tables 9 and 10)*

B* In vivo evaluation of antibiotics and fungicides
against Aanthomonaa sampestrie pv orysae under field
conditions*

the antibiotics# fungicide and their combination
which were found to be most effective against the pathogen
under Ui vitro conditions were further used for its

control under field conditions*

The disease intensity due to bacterial leaf blight
in the experimental plots selected at KinaXary in Kuttanad
during the additional crop season of 1994 was more or less

uniform with an average intensity of 64*32 (Tablo ID*
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Table 11* Disease intensity in culture-4 rice variety
under field conditions before and after
treatment with different antibiotics and

fungicide
_ Disease intensity
Antibiotics/ i?ni?nn
fungicide atio Before treat- After treat-

(ppm) ment aent
1* Terramycln 500 67*02 38*11
2* Dithane M-45 4500 62*11 75.70
3* streptocycline 500 69*66 49*26

4* Dithane M-45 ¢ 4500 + * *
Streptocydine 500 62739 60*44
5* Control 60*41 77766

Mean disease intensity 64 .32 -

e Keen of 4 replications
CD for cotgparison between treatments = 9.08

A significant reduction In the spread of bacterial
leaf blight was observed in all the treated plots except
where dithane 1445 alone was sprayed at 4500 ppm concen-
tration (Plates 11#12#13 and 14)* lhe disease intensity
in terramycln# streptocyciiae and dithane M-45 and strepto-
cycllne sprayed plots on the 14th day after treatment
was only 38*11# 49*24 and 60*44 respectively# when
compared to the Intensity of 7766 of the control plots
(nxge 11 and Figure 7)= in dithane M-45 alone treated
plots# there was an iIncrease In disease intensity from

62*11 to 75*70 during the same period*



Plats X1 effect of spraying with terraraycin on
the control of bacterial leaf olight
under field condition*

Plate XXZ effect of spraying with dithans tt45

on the control of bacterial leaf blight
under field conolti”p=



£ffact of spraying with streptodycline
on tha control of bacterial leaf blight
under field condition*

Effect of apceyinowith dithane, M-45
and streptoeyclIniMn the control of
bacterial leaf blight under field -condition
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FIG 7. EFFECT OF YARIOUS CHEMICAL TREATMENTS ON DISEASE INTENSITY

AND YIELD aF c‘4 VARIETY OF RICE AFFECTED WIiITH BACTERIAL LEAF BLIGHT.
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A significant increase in yield over the control
plots was obtained only in the case of terramyecln and
_ streptocycline treatesd plots (Table 12)« These two
trsatments gave a net yield of 1.05 and 0.95 t/ha
raspectivaly when comparad to the avergge yiald (.79 & of
the control plots (Table 12). The increase in yisld due
to the comblnation of dithane M-45 and streptocycline was
also higher. However, sucgh an luncroasge obtained due Lo
dithane M-45 alone was only marginal €o tho extent of

2,42 per cante.

Pable 12. Sffect of various chemical treatments on
the yield of Culture-4 rice veriety
afifected with bzetarial leaf blight,

Increese in
yvield with Porcens

Treatmsnt Yield raspect to taye
t /ha control increase
plots in yleld
Terramyeln (500 pom) 1.0539 00,2634 24499
Dithane M=-45 (4500 ppm) 00,3101 0.0196 2442
Strepitocycline (500 ppm)0.9451 041546 16,36
Dithane =45 +
streptocycline 068975 0.107 11.92
{4500 + 500 ppm}
Control 0.7905 - -

CeDe £Or comparison betwsen treatments: 0.145
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6¢ BFFECT OF WEATHER OX THE INCIDENCE OF BACTERIAL
LBaFP BLIGHT DURING DIFFERENT CROP SBEASONS

In geaeral, the incidence of bacterigl leaf blight
was observed only during the addltional crop season
whan the rolative humidity and rainfail vas considera-
bly higher than that of the Punja season. Tha average
relotivae hunidity and rainfall for the perlod €rom 1979
to 1983 was 75.80 per cent and 477,91 mm respectively
during the additional crop season while these were
5942 ﬁer cant and 118,15 mm respectively for the same
period during the Punja season (Teblie 13). The average
maxlmuen and minimum temparatura for these two seasons

was 31,26 and 34.01°C and 24,53 and 24.04°C respectively.

Table 14. teather data for the additicnal crop aéason'

of 1984
. MaRgde ‘Mini-  Relative '
Month athis] wam o hwnidity R?;;fall
temp.do Lempa.C %)
Juna a9 23 89 379
July 30 24 90 380
August 30 24 21 383
Septenber 31 21 90 350

Averaga 230 23.2 80 374.5




Table 13. Effect of weather on the incidence of bacterlal leaf blight

Major crop season

additional crop {(June-Saptembar)

Punja crop {(October-Jaznuary)

intie

Ralative

Hani #inl-  Relative Rainfall Incidence Rainfall Inciden
ear  um mun bamdgity - (mm) of BLB mun mum hunicity a(mm) cgcafe

'temp. temp 24} tefi@- tﬁmp (15) BLB

o o o o

C c C c
1979 32402 24452 77.53 474,85  + 34448 23497 6445 154.98 -
1980 31.94 2453 73,75 411433 - 34423 23.87 60475 913,95 -
1981 3049 23.78 81.63 476,83 + 33.67  24.19 5545 143.75 -
1982 31,77 24.72 73.25 529,75 * 35 24028 57«75 8545 -
1983 20467 25.1 72.83 497,08 + 32.67 23489 57 « 50 1072 . -
HVE T e
age  31.26 24453 75 .80 477.91 34,01 24.04 59,2 118.15

%39
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The average relative humidity and rainfall
during the present 1nvestigatio§/also highar in
the ranga of 90 per cent anéd 374,.5 mm (Table 14)

raspectively.

During this pericd, a natural incidence of
bacterial leeaf blight was observed in culture«d
rice variety at Xainakary block. Tillzs crea was
subseguently selected for the in vivo evaluation
of pelected antiblotics and funglelda for the
control of bacterial leaf blight under field condi-

tionse



DISCUSSION



DISCUISION

ne of the most important factors that bring

about conslderable reduction in the yiald of rcice in

Kerala, especially during the additional crop season

at Ruttanad is the high incidencs of bacterial leaf

blight dus to Yanthomonss campestris pve QLyzae.
an effective control moasure for thils diseane is

lacking even todaye Taking thege favts into considera-

tion, the present investigation was taken up with

the following main objectives.

(1)

(%)

(113)

(iv)

o £ind ocut thae relative susceptibility
of three commonly cultivated varioties

of rice, T(N)1, Jaya and IR=-20 to bacterial
leaf blight,

70 study the effect ©f different lavels
of HPK and certaln minor alemanté such g5
Zn. in, B8 on tha incidencs of bacterial
leaf blight in T(H)1a.

To understand the abliity of the pathogen
to survive in variocus materials: o)

To avolvs a suitable gontrol measure for
this most dovaatating bacteorial disease

Of pica in tho State.
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A virulent strain of Xanthomonss camoestris pve

orygas maintained at the Departmant of Plant Pathology,
Collsge of Agriculture, Vellayeni was used for this
investigation. This culture was testad once for its
virulence in z bactsrizl lsaf blight susceotible
variaty of zice, T(N)1, from which it was reicolated
foxy further studies.

During the £irat part of $his inveatigation,
tha ralitive susceptibllity oZ threo Varioties.of rice,
7{NJ)1, Jaya and IR=-20 to Xaathomongs m PVe
orygad ot four diZferent stoges of plant growth was
stidieds In =ll thase varictles, the onset of sympioms
wez uvalfornly on the £ifth day at seedling, maximum
tillering and panicle initletion stages, whlile at
flowering stage, the symptoms appeared only on the
seventh Say after incculation with ths pathogen.

T(N)1 was found to be highly suécaptibl. to
bacte:iQI leaf blight with a mean disease intensity of
39.45 £followed by Jaya and IR=20. iIR«20 had the least
msan disease intoneity of 23,05 for all the stages of
plant growth studied togetheres This indicates that
T(N)1 iz the most suscaptible variety to bacterial leaf

. blight and that iR-20 may be regarded as a zelatively

rasistent variety to this discmsa, Similar observations
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wores also mads sariier by Hahnood and Singh (1970)

for rice varistiss such as T(H)1l, 765, Padma, IR=8 and
IR«5, Dath et al. (1977) for T(M)1 and for varieties
likae IR=20 and IR=22 (Annon 1970, 1973k

among the four critical stages of plant growth
studied for thair pusceptibility tO bacterial leaf
blight, the maximwa tillering stage was found to be
most vulnerakle stage to Xanthononss in all ths thras A
varieties., 7The plants were ccmparativaly more resistant
at the flowering stege in T(N)1i and Jaya, while in IR~20
such a resisztonce was observed only at the panicle
inttiation staga. Several other wo_z.;ker- have also studied
the relative susceptibility of different varisties of
rice at various stagas of plant growth to bacterial lesf
blight. ﬁowove:, these raports ars not in ggr:eemnt with
onz another with regard to their incroaseci or decreased
susceptibility to bacterial leaf blight at ooy one partie
cular staga of plant growth, Thus Devadath and Padmanabhan
(2969} besed on thair study ueing 20 Alffaront varieties
of rice reported that tho ZXlag leaf stage was the most
suscaptible stage ian all the varieties studicd 4o bacterial
leal blighte. Mahmood and Singh (1970), #o and Lim (1576)
have rsported that ths maximum tillaring stags was ths most
suscaptible stags in the rice variety Jays, to Xanthomonas
oryszamss A similar result was also observad during this



study az well, Tha flowerling stage was found to be the

most susceptible stege of plant growth t§ bacterial leaf
blight in wvarieties such as Karuna, If=-20 and IR-8 by
Devadath and Rao (1973). However, durinyg the present
invaptigation, in all the three varieties of rice studied,
including IR~-20, the flowering stege was Found to be the
leagt susceptible staga to pactarial leaf bllight evan atfter
artiflelal inoculation wilth a virulent culture of

Aanthomonas campastrls pve oryzece The reason for this

apparant lack of agreemant with all theéa rasults may be
dus t0o tho fact that these ars ths resulits reported £rom
experimants conducted at different placuy with entirely
dlffersnt environnental conditionse. It could also probably
involva the comparizon of esxperimental data basad on the
natural incildsnce of bactaerlial laaf blight with that
resulting from the artificial inoculatioa of the pathogsn
either under green houso or under #ield couditions. Even
thon, it appears to be reasonable to concluds that in
genaral, ths maximun tillering aad panlecle initiation stages

of planu growth are the most suscaptiblo slages to bacterial

leaf blight dus to Xanthomonas camossirls pv Orviae.

Tha effect of thras major eleimants such as nitrogen,
phosphorus and potassium and three minor alements such as
zinc, manganese and boron on tha incidence of bacterial

leag bilght in T(N)1 was also stwdied. The plants ware
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uniforif;ly inoculated with a virulent cultuxe of

Xanthomonas campestrds pve oryzae at the maxlimum tiller-

ing stag9e

Th= onset of symptoms were elther on tha seventh

or on tha eighth &ay at lower levels of nitrogen, n, and

n1 {45 kg/ha) irrcsgpective of tho different levels of

potassium and phosphorus.‘ tiowever, with an increase in
ny (135 kg/ha)
the typloal symptoms of bactexlial leaé blight were

the level of nitroéén} n, (90 kg/na) and

obsarved on the £ifth day except in troatments iike
nzpéﬁo. napzko anad n3plkﬂ whore thase symotoms appeared
only on the sixth and seventh day respectively. In pots
supnlemanted with minor slemants alons and in combination,
the symptoms of bacterlal legf blight vere noticed on the
fifth end sixth day respactively after inoculation with
the pathogens ©Tha early eppaarancs of these symptoms in
pots supplemenzed with the highor doses 0f nitrogen can
be due to ths increased succulent nature of various plant
tissues at highor levels of nitrogen. This can also ba the
reason for the sarly aprearance of the gymptoms either on
the £ifth or on the sixth day in pots supplemented with
zine, manganese and boron algng wicth normal level of NPK

for T{iJi.
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Tha study on the efifect of varying levaels of
nitrogen, phosphorus and potazssium and ginc, menganesa
and boron cn dissase intensity duve to bacterial leaf
blight in T(8)1 showed that tho main effect of nitrogsn
and potaﬁaium wes significont while that of phosphorus
and minor elements much as ginc, manganese and boron
wegs insignificant. Pots which recsived zers nitrogen
had the lowsst dissase intensity Of 26.43 when compared
to the disease intensity of 31429, 3147 2nd 43,70
respactively for treatments involving n1<45 kg/ba),
nz(go kg/ha) and n, (135 kg/ha) l=vels of aitrogen.

A significant lncreaze was observed with ths us=e of

135 kg N/ha. The application of potassiuwn, in genaral
decreassd the disesse intensity. A significent decrease
wags obtained at K, (2245 ko/ha) aad kg (90 ko/ha) levels
when compared to the kg laval, rHowaver, there was no
signiflicant difference in disesse intensity betwoen the.
kl' k, and g levals of potessium applied. These cbser=
vetions ara in agreement with thé stuadlies conducted
sarlier by several other workers such as Levadath (1969),
Umagupta ond Padmansbhan (19272), Reddy et al. (1973),
Choi gt mlee (1980). Tho insignificant effect of
pheesphorua and wminor elemants on the incldence of

bactaried lsaf blight is also reportad earlier by Kim



and Cho (1970), ohanty =nd Reddy (1978).

Only the N and X interaction was.found to be
significant. Since the effect of P was not significant,
NxP?P and H x P x K, P x X interactions were alao
insignificant. Pots which racelvad differsnt levels of
potassium at zero lovel of nitrogen showad thz lvast
incidence of bacterial leaf blight. In thesse treatments
the diseaze intensity renged £rom 22.93 to 28.18. But
with thae application of nitrogen at the rata of 45,90
end 135 isg/ha, the disease intensity increased signie
ficantly at kg levale However, this increase was not
szlgnlficant with the use of kl, kz and ks lavals of
potassium except in tha case of n3k2 and n3k3 Ltreatmz2nis
where a significant increase in disease intensity was
observedes In fact the maximum disease intensity of
49487 and 484,38 wera recorded for thess traatment
combinations during this studye. This observad contradi-
ction ragarding thg effect of potassium may be a phenoe-
manon agssociated with highly bacterial leaf bhlight
suscsptible varletles of rice like T(M)i. A similar
cbservation was also nade by Ranga Reddy and Sridhar
(1973). Thoy observed that an increase in the levels oOf
potassium did not bring about an expescted decreasse in the

dimease intensity due to bacterial leaf blight in T(N)1l.
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In soil, where a bacterial leaf blight affected
crop was previcusly raised, Xanthomonas campastris pv
oryzas was found to survive for about nine days.

About 60 per cent of the plants were infected whan
Aigease fres seeds of T(H)1 ware sown in such a soil

on the sams day aftser harvest of tha previous infected
crope However, the nurber Of plants affected dac;aaaed
gradually on ths third, sixth and ninth day of sowing
and there was complete absence of an§ disease symptoms
in p;anta sown on the 12th day. A significant incidancs
of bacterial leaf blight was observed only upto the
sixth day oOf sowing in soile This indicate that the
maximun nurber of days, the pathogen can survive in

scil is only for about six or seven days. & similar
observati~on was alsc made sarlier by sSingh (1971).
Chattopadhyay and Mukherjee (1974), Hary and Jamas Mathew
{1980). This observation is important because of the

~ fact that the time lag botwsen two successive crops of
rice in same f£ielad at-Kuteanad is usually more than ten
days and since the pathogen can gurvive in ths soil only
for a meximum period of nine days, one ray rule out the
possibility of a previously infected fiald‘servinq as a
sourcse of inoculum for the next crop to be raised 'in the

same area. ilovever, it should be pointed out that this
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conclusion is made mainly on the basis of taking soll

as apcne factor for tre survival and spread of bagtonial
leaf blight of rice. Therafore it is esasential to study
how the pathogen is going to Burvive in infected plant

debris, crop refuse and cead msterial.

In infected plant debrls and crop refuse, Xanthomonas
campestris pve oryzae was found to survive for about 28
dayps (kwever, out of these two infected materials,the
incorporation of infectsd crép rafuse in disease frae 301l
was found to affect more number of plants with bacterial
leaf blignt than the plant debriss This shows that crop
refuse can serve as a botter source of inoculum for the
pathogen than the plant debrie, although the extent of
survival of the pathogen in both the infected materlals
was more or less ssmee Theso oObservations are not in
agreament with that of Trimurty et agl.(1982). They have
shown that Zanthomonas oryzss could survive in infected
stutbles after harvest for avout 190 days on soll sucfece
and for 130 days whan burpied in the soil, Houwever,

Hary and James tathew (1930) have shown that Xanthomonas
campestris- pv oryszss could survive only for about 28
days in crop refuse and plant debris. The non-icentical

anvironmental condlitions of che prasent investigation
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with that of Trimurty at 2l.{(1982) and the influence
of the sames on the survival of ths pathcogen may ba a

possibla ruai&ﬁ for the observed results here.

In infected seed matexrial, the pathogen was found
to survive for about 90 days with a gradual decline
aftal 60 days. Similar resul£3 were alsc reported
earlier by Chattopadhyay sad Mukherjee (1973), Hary
and James Hathew (1950) and Pal et sle. (1982). Howaver,
Singh end Reo (1977) have shown that Xanthomones '
cgmpestris pve orysse could survive at room temparas
. ture in infected need material for sbout 11 months and
that tha infected sead material can cause an epidemic
of bacterial leaf blight during the next season undary
favourable conditions. Therefore one has t0 taka into
consideration this as a poseible factor for the recurrence
of bacterial leaf blight in an endemic area, especlally
1€ there is a possibility for sowing contaminatsd or
mixed seed materlal during the following crop season.
But this does not sesm to be trua at least io Kuttanéd.
Whore the general practice Lg to use aceds_oé the main or
the punja crop for the additicnal crop and vics versa,
whareaver possible, Under chis clroumstances, one

could normally expact an incidence of bacterial laaf
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blight guring the main crop or the punja ceason since
there is svery possibility for the use of some of bacterial
1ea£'b11ght aﬁﬁcctnd seed materizl collectsd from pravious
additional crop, when normally the disease occurq in
Kuttanads But tha oObservatlons on the incidence of
bacterial leaf blight for the last five years shows that
thera is practically no incidence of this disease in
Kuttanad during the Punja season. At the same time
Quring the addition crop seoason, when practically disease
£rea sead material from the Punja crop will be used as
seed mateorial, there is alwaya the incidence of bacterial
leaf blighte This proves bsyond goubt that the infected
seed matarial in a normal cropping practice, will not
sexrve as a aource of inoculum for bacterial leaf blight,
unless one uses 1t for raising a crop immediately after
thie horvest Of a previous infected crope fSherefore,
under normal circunsteances what can ba the predisposing
factor dox the incidence of bacterial leaf blight in
Kuttanad that predominently occurs only during the
additicnal crop seascn?. It appears that a favourable
envizonmental condition is essential for tha wide spread

occurrence Of bacterial leaf blight even if ths inoculum

level | is lowe In the asbsencs of a faovourable environ-
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mantal condition for disease developnent, as it
normally cccurs during the Punja season in RKuttanad,

Anshaanr
the diseage may - Nnot occur evan %ﬁ there iz a potentially

A.La.ug Locach .
h&qﬁar seurce of inoculums This hypothesis appears to
he trus Erom the obzervations made during the pressant

invastigation,

In order tu prove this, the weather data for the
last five crop seasons in Kuetanaa £rom 1979 to 1983
wess examined for both tha ¢rop ssascns along with the
rascorded incidence of bacterial leaf blight, The rosults
were found to be guite intsrestings In all thesa five
years an incidonce of bactericl leaf blight was recorded
in Kuttanad only during the additional crop season and
practically no incidencs of this disease was noticed |
during ths Punja oy the main crop #eascne The avarage
rainfalil, relative humidity, maximum and minimum tempera=
ture for the period £rom 1979 gb 1983 Guring this season
(October to January) was 118.18 mm, 5%.21 per cent 34,10
and 24,04% respectively and for the additional crop
sezson (June to Qctober) these ware 477.91 mm, 75.80 par
cent, 31,26 and 24.5306 rappactively. It ia thus clearx
that the veather variations ere quite distinct at loast
with regard to two important pagrametsrs such as the
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rainfasll and relative humidity. These ware signi-
£icantly higher during the addition crop seascn when
only the incidence of bacterial leaf blight was
consistently observed, 7This was alsc true for the
additional crop season for the year 19284 when the
present investcigation was conducteds Therefora it
appsars to be ressonable to conclude that the incidsnce
of bacterial leaf blight in Kuttanad is highly correlated
with ths weathsr conditions existing duplng the gorop

~ seagone This is supported by the works of Reddy and
pillai (1974), Mohluddin et pl.(1977), Srinivasan ang.
singh {(1983). They have, all reported that z weather
condition involving a well distributsd rainfasll and
high relative humidity durlng the ¢rop season along with
a maximum and minimum temperature of 30 to 35°C and

24 to 28% raspsctivaly wan highly favourable for the‘
wida spread out break Of bacterial lesf blight.

Different chemical agants hava bsen tried by vnfious
workers for the control of bacterial leaf blight, Some
of tﬁase chemicals tried esarlier ware fungicides especially
the copper containing fungicides; Qowuvar. with the
advent of antibiotics, it becams & general practice to

use various antibiotics eithsr in their pure form or
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as thelr commarcial preparation £or plant protsctien
purpose for the controd of bacta:ﬁal deaf biight of
rice. During the present investigation also thess tlires
methods of qontrol meapures wyere used especislly under

£ield condlitions.

buring the f£icot part of this study, five antiblow-
tices such as ambistrin, chlorostrep, chloronycetin,
penlcillin and terranycin and three commarclial preparas
tions of antibiotice for plant protsction, like
paushamycin, plantomyeln and streptocycline at concanira-
tions ranging from 50 to 500 ppm and four funglcides
such as hinosan, kitagin, bavistin and dithzne MN-45 at
congentrations ranging £rom 500 to 4500 ware used
inorder to study thelr inhikivory effegt on tha growth
of Xanthomonas gampestris pVe orygae on potato SUCTOBE .
peptone agar msdiume The different concentrations of
various antiblotics and fungicides werce £ix0d as per
their normal recommendations for the control of bactarial
of fungal diseases of rice. It was found that terremyein,
streptocycline and dithane =45 ware tﬁa most aeffoative
chemical agents against this pathogen under in vitro
conditions. The zone of growth inhibition obtained
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were respectively 42.66, 39.0 and 26,30 mue. lHowever,
for some unknown reason, no growth inhibition was
observed with penicillin at any of the concsatrations

tried during this linvestigation.

In the study involving the combination of dithane =45
at 4000 and 4500 pom along with terramycin and gtrepto-
oycline at 250 and 500 ppm conceatrations, the treatments
conglating of the higher level of this fungicide with
either of the antibiotics gave the maximum zone of growth
inhibitione. However, an additive effact due to the
combinationpf this fungicide along with either of the
antibiotics tried was oObserved only with the combina-
tion of dithane M«45 at 4500 ppm and streptocycline
at 250 ppme Hera the mean zone of growth inhibition
noticed was higher than that obtained with the use of

glthar of these chemicals alone.

Based on the above stwly, four treatmants were
subseqguently salacted for the control of bacterlal leaf
blight under f£isld conditions. These were opraying with
streptocycline and terramycin at 500 ppm, dithane M=45
at 4500 ppm and dithane M=45 along with streptocycline
at 500 ppm respectively. The plants were sprayed on the
14¢h day after the appaarancs cof thg symptoms ©of bactoerial
leaf blight in s farmer's f£ield at Kinakary in Kuttanad,

during the additional crop season of 1984. An arsa of



320 sgem with an average disease intensity Of C4.32

wvas selected for this purpose., The obaervations ware
‘recorded 14 dayvs after spraying with dliferent chemical
agents. A significant reduction in disease intenslty
whan compared to the control plots was observed afier
apraying vith terramycin and streptocycline. There was
also a slight decrease in digease intensity by spraylng
with dithana M-45 along with streptocycline. However,
there was no effect by spraylng with dithans M-45 alone
at 4500 ppm concentration. Hare,the disease intensity
infact increased from that of the prespraying stage and

was almostc simllar to that of the control plots.

The difference in the effectivenass of wvarious
treatments was also reflectad in the net yleld at the
time of harvest. ZThere wes an incrsase in yleld of
about 25 per cent and 16.4 per cent in treacments
involving the spraying of terramycln and straptocycline
when compared to the control plots. The combinaticn of
dithane =45 and streptocycliline gave an increase in
yield of about 12 per cent whille that of dithanq_m-és
alceng gave only a low increesse in yield of about'Z.S

per cant. The above obsarvations on the control of



bacterizl lesf blight is almost 4in egreesent yign
that of Jein et al. (1966), fesai gt al., (1967),
Singh gt al., (1980) and durgapal ot al. (1981)

who hava gll reported the cfficacy of various anti-
biotics such as streptocycline, oxytatracycline,
chloramphonicol, agrimyclin at concentrations from
100\to 500 ppm wider various exgerimental condltions

for the control of leaf blight of rices

therefors, for an effective control of bacterial
leaf blight, one has to use an antiblotic, eithor la the
form of tarramycin or ptreprocyciinze The use of any
funglcide for this purpose does not seen to ba advan-
tageous, even whon it is used in combinatlon with an
affective antibiotic, Another interesting result was
that spraying of terramycin was the most effective
treptnent for the control of bacterial leaf blight in
terms of yield and reduction Of disepse symptoms when
cumpared to straptogycline, which is normally used for
the control of bacterial leaf blight, Here cne may raise
tha quastion, whethar the cerramycinzits‘pura £orm,
normally used f£or tcsatment 0of human diseasas, can be

unad for a plant protection purpose by taking into
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consideration its ralatively higher‘acst (terranycin
500 my = SBele?5 and strapﬁoaycline 500 mg = Re.0.80)
and the possilbility for a rapid devalopmant of anti-
blotic resistant strains of Xenthomonas campestris pve.
oryzee? However, the officacy of streptocycline can
be improved by changing the exlsting 211 ratic of
straptomyein and oxytetracycline in the commercial
praparaéion avallable today to a baetter £ormulation
having a hlgher ratio of terramyein. This is further
supportad by thse f£act that under in yitro conditions
terramyclin was more effective than strsptomycin in
inhibiting the growth of Xanthomongs campestrig pv.

Oryza® on potate sucrose paptone agar medium.

The net result will be a forimulation of streptocycling
with highor efficiency which can bring about an effectiva
control of bacterial leaf blight under field conditicns.



SUMMARY



SuUMiARY

A study on the effect Of age of plante ané host
nutrition on the incidence of bacterial leaf blight (BIB)
of rice caused by Xanthomonas geamnesteis pv grygas was

gonducted at the College of agriculture, Vellayani,
Trivendsum during 1983-84. The fisld experiment o
avaluata the comparative gfiicacy 0f differont control
msasures of bactarial legt blight was laid out in a
farmare field at Xinakary in Xuttanads

Tha effect of ags of plants on the incidence of
bacteprial leaf blight was studied using three popular
vérieties OE rice namaly T(H)1l, Jaya and IR=20 at four
critical stages of plaut growth such as geadling, maximum
tillering, panicle initiation and early fiowering BCAySB.
At flowering stage the onset of disease symptom wWas
noticed only ontha seventh day after inoculation with
the pathogan whille 1t was cobserved on tho fift% day in
all the three varieties for the remaining three stajes
of plant growth, T({N)1 was found to be the rost suscepti-
ble varisty followed by Jaya and IR-20. Among the four
differant staces of plant growth, the maximum tillering
stage was found to be the mwgt ausceptible stage to
bacterial leaf blight.



Tha study on the effect of host nutrition on the
incidence of bacterial leaf blight in T(N)1, clearly
indicatad that when higher doses of nitrpogen were added
the onset of symptoms were eariier on the £ifth day
after inoculation with #he pathogen while at lower levels
the symptoms appearsed only on the seventh day. In pots
supplemented with minor nutrients like zing, manganese
boron ths symptoms of bacterial leaf blight were notdced
either on the £fifth or on the sixth day. Tha main effect
of nltrogen and potassium on the davelopment of dlsease
intanslity was significant while the effect 0f phosphorus
and minor elements was insignificant. The application of
nitrogen in general incroased the disease intensity while
the application of potassium decreased the sama., But at
higher levels of nitrogen a simllar positive effect of

potassium on diseese intansity was not obserwved,.

Tha pathogen was found o survive for about nine
days in solle tihen tho seeds wers sown on the same day
after heorvest of the previous infectsed crop, 60 per cant
of thes plants ware wilted dus to bacterial leaf blight.
The percentage of plents infected on tho thizd and sixth
day was also higher in the range of 40 to 55 per cant,
However, there was conslderable reduction in ths nunber of

plants affected on the ninth day and thaere was no incidsnce
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of bacterial leaf blight in seeds soun on the 12th day

aftear the harvest ¢0f the lnfegted Crop.

Xanthomonas cempestris pv oryzze was found to survive

for about 28 days in infected crop refuse and plant debris.
tihen the seads were sown on the sams day aftaf harvest of
the previous infected crop., &0 o 90 per csht of the plants
wilted due to the incorporation of bagtarial leatf blight
inéected plant debrls and crop refuse xespectivaiy. Thers
was a progressive reducticn in the number of plants affected
on the 28th day and there was no incidence of bacterial
leaf blight in seeds sown on the 35th day after harvest of
the infected crope. When compared to both the types of
infected material the pathogen was found to survivel rela-

tively batter in crop refuse than in plant debris.

In infected seeds of T(N)1l, the pathogen was found to
survive for about 90 dayse. In general, a higher percentaga
of infection was noticed in the case of husked seeds., The
pathogen could be detacted for about 60 days in both natura=-
1ly agd artificiglly infecied seeds. |

;
In vitro screening of entiblotics revealed that among
the pure antibiotics tested for any inhibitory effect on

the growth of Xanthomonas campestris pv orysaee, tzrramycin
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was the most effective followed by chlorostrep, chloroe-
mycetin and gnwistrine. Penicillin was found 0 be inw
effective against the pathogan during this study. Out

of the thres comnercial preparations of antibiotics,
commonly used for plant protsgtion purpose, streptocyclina
was highly effective followed by paushamycin and plantoe
mycin. Among tha fungicides tested dithans [M-45 vas

found ¢o ke bhstter while two other fungicldaes tosted,
hinosan and kitazin did not show any inhibiltory effect

on the growth 0f this pathogene Two different combinae
tions of dithane M-45 gt 4000 and 4500 ppm along with
terranycin and streptocycline at 250 and 500 ppm respecti-
valy were also uvseds, In this Cagse maeximum growth iahibie
tion was obtainad with streptocyalinae at 500 ppr along
with dithane M-45 ut 4500 ppi.

Tha antibiotics, fungiclde aml thelr combinations
which wers $ound o ba most effective against Zanthomonas
gamnestris pv oryzeg undor in wvityo condltions ware
further wsed £or the control of the pathogan under £ield
osnditlons. This study was conducted in a farmar's £icld
at Kainakary in Kuttanad. A signlficent reducticn in
. the gprezd of bactarial leaf blight was cbhsezved in all
the treated plots except whero dithaﬂe H-45 alone was

aprayed at 4500 ppm concentraticn, Terranycin (500 ppm)
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was found tb be highly effective followed by strapto=
cycline at 500 ppme A significant increase in yield
over the control plots was obtalned only in tha cace

of terramycin and streptocycline treated plots.

The weather data collected for the two major crop
seasons in Kuttanad for 1979 onwards and also the
racorded incidence of bacterlal lezaf blight fer both
the crop seaéons indigated that this disease occurred
only during the additional crop season. This was found
to be highly correlated with tha high relative humidity
and raeinfall occurring during this period, whan'campased
to the Punja seascfie This oObsservation was further subgtane
tiated by the pesgults obtalned during this investigation

as well.
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APPENUIX I
Analysls of varlance table

Effoct of age of plants on the incidence of bacterial
leaf blight in T(3)1, Jaya and IR=20.

Sourca Bl ag a5 el l' ‘ . F
Total 3464.04 35
bR
' Betwaen varieties 1713.13 2 856456 29.39
*
Between stages 73138 3 243479 8.3%
Varicties X Stages 320.10 6 53435 1.83

srror 699,43 24 2914

* significant at 0.05 leval
v# Sjignificant at 0.01 level



APPENDIX=- II

Analysis of varlance table

Zffect of varving levels of WPK, Zn, ia, B on digease

intonsity due o bacterial leaf blight in T(¥)i.

Sourca BaSe as MeHaita F
Total 29980,04 155
Treatments N
w
H 586262 3 1954 .06 14.314
P 604,33 2 302,16 20306
NP 385435 6 04,22 0+490
K 1188 3 396 3.022"
w
NiC 2822.75 9 313,638 263594
PR 1051686 6 175,31 1,338
KPK 3910612 18 217.22 1.658
Minor nutrients 452.82 3 150,94 1.152
HPX vs minor
nutrients 76.78 1 76,78 0e586
Brror 1362583 104 131.02

* Signiiicant at 0.05 laval
«% Significeant at 0,01 level



APPENDIX- IIX

analyeis of varianca table

Growth inhibition of Xanthomones campestris pve ogyzae (mm)
due to varlous antiblotics and Zungleids under in vitro

gonditionse
Source Setie az HaSeBa iy
Total 550427 143
Traatmants 557.42 47
1. Batwaen traate -
mants 269,77 3 80,9233 4603,00
2+ Dutween pure "
antibiotlce < 150430 4 375750 195703
3. Batween leovals
of pure antle # it
blotice 35,01 3 116700 60781
4, Batwsen levals
within pure W
antibiotics 25,79 i2 241492 111.93
5. Betweon cosmer- .
cial preparations 3472 2 1,8600 96,87
6, Batwsen lavels Of
comrerclal pra= v
parations 16.96 3 D 46533 294 .44
7. Betwean levels
within commar= "
clal preparaticns 212 6 0.3533 18040
8, Batwean fungicids
excapt dithane "
{1=d5 4 2 2 104,18
Se Botwoen levels
of fungicide
except dithane . *
res 6 3 2 104418
10. Eatwascn lovels e
within Ffungiclds 2 6 2 104,16
i11. Detween lovals
Qf dithane =45 31.75 3 10,5833 - 551.21
12, EBrror 1.85 96 00,0122

* Significent

at 0,05 level
*x SGignificant at 0,01 level



APPENDIX- LV
Analysls of variance table
Growth inhibition of Zgnthomonas gampastris pve

oryzae due to the dithane M=-45, streptocycline
and terramycin undsr in vitrs coanditione.

Sdu:ca S5280 ag MeBabe F
Total 4.468 23
. o3 |
Troaotment AWd32 7 (4633 275217
Ercor . 0.0366 16 0.002

* Significant at 0,05 levol
% Significant at (.01 level



APFENDIR=Y
snalypis of variance table

Disease intensity under the £iaeld conditions after the
troatnents with antiblotics and fungicide

Lource L Selle ) as MeSabe ¥
Tobtal 5038.,770 18
ww
Troagtmant 46156277 4 1153.819 332392
Bloak - 6342 3 2314 0.0666
Error 4164551 12 34.712

* gignificant at 0,05 level
w% Significant at 0.01 level



APPENDIX-VI

Effect of various chemical treatments oa the yleld
of Culture=-4 rice varloety affected with bacterial
leaf blight, '

Source Sebe dEg 1aSeSe F
Total 0.2947 19
Treatment 0.1828 4 0.04570  54005"
Block 040023 3 0.00076 04083
grror 0,1096 12 0400913

* Signiiicant at 0.05 level
% Significant at 0,01 level
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ABSTRACT

A study on the affect of zgs of plants gnd host
nutrition on the incidence of bactarial leaf blight
of rice caused by Xaathomonas gamcestris pve oryzae
wag conducted at the Collega of Agricﬁltuxe.vellayania
Trivandrum during 1883~84, Tha £field experimant to
evaluate the comparative efficacy of dififerent control
measures of bacterial leaf blight was laid out in a
farmers'! £ield at Kinakary in Kattanad.

The effect of sge of plants on the incidence of
bactarial leaf blight was studied uaing three popular
varieties of rice namaly T(N)1, Jaya and LR=20 at four
coritical stagas of plant growth such as seedling, maxie
mum tillering, pan;cle initiation and early flowering
atages. At flowering stage the onsst of diasase symotoms
was noticed conly on the sevench day while it was cbserved
on the £ifth day in all the three varieties for the
remaining three stages 0f plant growth, T(N)1 was found
to be the most susceptible variety to bacterial leaf
blight followed by Jaya and IR-20. Among the four stages,
maximum tillering stage was the most susceptible staga
to bacterial leaf blight,



The study on the effect of host nutrition on the
incidence of bactaéial leaf blight indicated that when
higher doses of nitrogsn were addsd, the ongset of symptoms
wera earlior on tho fifth day after inoculation with the
pathbgen. while at lower levels, the symptoms appeared
only on the seventh daye The main effect of nitrogen
and potassium on the disease intensity was significant
while the offcet of phosphorus and ninor element was
inaignificant. The application of nitrogen in general
increzsed the disessa lntensity while the application of
potassium decressad the same. But at highsr levels of -
pitrogen a similar positive offect of potassium was not

chzaerved.

© The pathcygsn was found €o survive in infected seeds
for a perlod of 50 days in inflected nlant daebris and crop

refuse for a period of 28 days and in s0il for nins days.

In yltro nensitivity studies of the 5actarium against‘
pure antibiotlcs showed the pathogen was sensitive to
torramyein, chlorpatrep, chloromycatin and amblstrine.
Terramycin (500 pﬁm) gave the maximum gone of inhibition
followed by chlorostrep (500 ppm). Among the commaicial
preparation of antilbiotics, strsptocycline was highly
effeativo. followad by paushamycin and plantomycine GCut
cof the four fungicides tested, dithane M-45 was found to



be batter. Two ¢thar fungicida tested hincgan and
kKitazin did not show any iahibitory s€fact on the
growth of the pathogen. Two Qifferent combination of
dithane He45 along with terramycin and atreptocycling
ware uwsad, In this case maximum growth inhibition was
abtained with atreptocycline at 500 ppm along with
dlthane M-45 at 4500 ppme

In vivo study using the antibiotics, fungicide
and thelr combination on the control of tha disease
‘ravealed that tsrramycln sprays offared better control
of tha dilsease than strﬁptacycline sprays. A signi-
Ficant incrzase in yisld oﬁer the control plot was
obtained only in tha case of terramycin and streptocyline

traated plots.

" The weatiher data collectad for the two major
crop saasons ln Xuttanad for 1979 onwards end algo the
recordsd incidenca of bacterial leaf blight for both
the crop seasons indicated that this diseass occurrpad
only during the additional Crop seasone. This was found
to ba coyrslatad with the high relative humidity and

rainfalld occurring Curing this period.




