
STUDIES ON THE EFFECT OF AGE OF PLANT 
AND HOST NUTRITION ON BACTERIAL LEAF 

BLIGHT OF RICE AND ITS CONTROL

By
SREELATHA K.

THESIS
submitted in partial fulfilment of the requirement 

for the degree 
MASTER OF SCIENCE IN AGRICULTURE 

Faculty of Agriculture 
Kerala Agricultural University

Department of Plant Pathology 
COLLEGE OF AGRICULTURE 

Vellayani, Trivandrum

1985



D£CLAR$?£0£i

I hereby declare that this thesis entitled 
"Studies on the effect of age of plant and host 
nutrition on bacterial leaf blight of rice and 
its control1* is a bonafide record of research 
work done by me during the course of research 
and that tha thesis has not previously formed

‘i
the basis for the award to me of any degree, 
diploma, associateship, fellowship or other 
similar title, of any other university or 
Society* \

Vellayani,
If h i  1985.

SHBEirATHA, k .

I ,



iii /

c e r t i f i c a t e

Certified that this thesis entitled
"Studies on the effect of age of plant and host 
nutrition on bacterial loaf blight of rice and 
its control" is a record of research work done 
independently by Kumari SREELATHA, K under my 
guidance and supervision and that it has not 
previously formed the basis for tha award of 
any degree, diploma, fellowship or associateship 
to her*

sasikumar nair
Chairman

Advisory Committee 
Associate Professor of Microbiology*

Vellayani, 
h /7 / 1985*

1



APPROVED BY

CHAIRMAN :
Dr. SASIKDMAR HAIR

MSMBSF.S i

Xrn D r .  3 .  RAJAGGPAZjAN

2* Sri.M. ABRAHAM

3* Dr.K.Po VASUDDVAN HAIR



V

A C  O  0 W L E D G B M £ H TCM HV M OM AM tUC «M tM# MM* CM M MM M

The author wishes to place on record her deep 
sense of gratitude and indebtedness to t

Dr* sosihumor Hair* Associate Professor of Micro* 
biology for his proper guidance* critical suggestions 
and constant encouragement during the preparation of 
the thesis*

Dr* James Mathew* Associate Professor of Plant 
pathology for suggesting the problem and valuable 
advice rendered and for constant help during the early 
stages of this investigation*

Dr«B«Rajagopalan# Assistant Professor of Plant 
pathology* Sri* M* Abraham* Assistant Professor of 
Plant pathology and Dr«K*P*Vasudevan Hair* Associate 
Professor of Entomology* Members of Advisory Committee 
for their constructive criticism and scrutiny of the 
manuscript*

smt*P*Saraswathy* Associate Professor of Agricul
tural statistics* College of Agriculture* Vellayani for 
her help in analysing the data during the investigation*

Dr*b*Roiaa Devi* Associate Professor* Rice Research 
station* Moncorapu for providing the area for the field 
experiment and for the sincere help rendered during the 
course of study*

My thanks are also due to the staff and P*G«students 
of the Department of Plant Pathology for their help and 
co-operation*

SREELATHA, K.



Vi

C O N T E N T S

PASS

INTRODUCTION «« » • 1

REVIEW OF LITERATURE «* ** 4

MATERIALS AND METHODS • • •• 25

RESULTS •» .* 45

DISCUSSION *. .» 66

SUMMARY *. .. B%

REFERENCES »« •» A «• >;irV

APPENDICES '» ,* I - VI



TABLSJ1Q*

Vli

l i s t  of Tables

Effect of ag© of plant on the 
Incidence of bacterial leaf 
b lig h t  In T (N)1| daya and SR*20 *

Effect of varying levels of NPK 
on the onset of symptoms due to 
bacterial leaf blight in T(N)1«

Effect of sine, manganese and 
boron on tha onset of symptoms 
due to bacterial leaf blight in

Effect of varying levels of 8PK? 
zn, ttn, and B on disease intensity 
du® to bacterial leaf blight in T o m *

rtean table for tha interaction 
batwaon different levels of MPK 
and disease intensity due to 
bacterial leaf blight in T(N)l*

6 Percentage of plants wilted due
to bacterial leaf blight in 
infected soil*

Percentage of plants wilted due 
to bacterial leaf blight in soil 
supplemented with infected plant 
debris and crop refuse*

(contd* •)



vlil

Survival of Xanthoiaonaa pampastrls pv# 
orvaae in infected seed material.

Growth inhibition (nan) of Xanthomonaa 
camoestrla pv* oryaaQ duo to various 
antibiotics and fungicide under 
in vitro conditions*

Growth inhibition of Xanthomonas 
campQStrls pv* oryaaa due to 
dithane M-45 streptocyclina and 
torramycin under in vitro 
conditions•

Disease intensity in culture-4 rice 
variety under field conditions before 
and after treatment with different 
antibiotics and fungicide*

Effect of various chemical treat
ments on the yield of culture-4 
rice variety affected with bacterial 
leaf blight*

Effect of weather on the incidence 
of bacterial leaf blight*

Weather data for the additional 
crop season of 1984.



Fig* X* 
Fig* 2m

F ±g• 3 * 

Fig* 4*

Fig* 5* 

Fig* 6*

Fig* 7.

i«

LIST OF FIGURES

Lay out of tha field experiment*

Effect of age of plentsi on the incidence 
of BLB in T(N)i, Jaya and IR-20*

Survival of Xanthomonas campos trig pv* 
oryaae in naturally infected soii*

Survival of Xanthomonaa canoestris pv* 
orvzae in infected plant debris and 
crop refuse*

Survival of Xanthomonaa campestria pv* 
oryzae in infected seed materials*

Growth inhibition of Xanthomonas 
pampas tria pv orysae due to various 
antibiotics and fungicide under 
in vitro conditions*

Effect of various chemical treatments 
on disease intensity and yield of 
culturs-4 variety of rice affected 
with bacterial leaf blight*

i



n

LIST OF IJL* LUSTR AT XOfJS

Plate I Various stages of foliar syisptoms 
of bacterial leaf blight*

Plate IX intensity of bacterial leaf blight 
in T (H) X at maximum tillering stage.

Plate XXI Intensity of bacterial leaf blight 
in Jaya at maximum tillering stage*

Plates IV Intensity of bacterial leaf blight 
in XR-2G cjt maximum tillering stag©.

Plata V Intensity of bacterial leaf blight in 
T (N)1 at panicle initiation stage*

Plat© VI Intensity of bacterial leaf blight 
in Jaya at panicle initiation stage*

Plat© VIX Intensity of bacterial leaf blight
in XR-20 at panicle initiation stage*

Plate VIII Growth inhibition (mm) of Xanthomonas 
caiftoestrls pv* orygao due to various 
antibiotics and fungicide*

Plats XX Grow til inhibition (mm) of Xaftthomones
camoestrls pv* orygas du© to various 
commercial preparation of antibiotics 
for plant protection*

(contd. • •)



;si

Plat© X Growth inhibition (mm) of Xanthomonas
campeatria pv* orygae due to di thane M-45 
along with straptocyclin© and tarramyci.ru

Plata XI Effect of spraying ‘with terramycin on 
the control o£ bact©rial loaf blight 
under field condition.

Plata XII Effect o£ spraying with dithana M-45 on 
the control of bacterial leaf blight 
under field condition.

Plata XIII affect of spraying with streptocycline 
on the control of bacterial leaf blight 
under field condition.

Plats XIV Effect of spraying with di thane K-45 
and streptocycline on the control of 
bacterial loaf blight under field 
condition*

Plata XV Dectorlal leaf blight infected plot 
without any treatment.

*»«*Q a»<



INTROD UCTION



XKTRODUCrXQN

Rice is a crop ©£ considerable economic 
importance for a country 11 ke India* There are 
large nuntsar of varieties differing in plant type* 
photosensitivity, yield and tolerance to various 
environmental conditions a It io subjected to several 
pests and diseases of fungal# bacterial and viral origin 
that bring about significant reduction in tha annual 
net yield of this crop* Among the bacterial diseases# 
the leaf blight caused by Xantiiorsanag camoastria pv 
orygae is the sost sever® one* This was first reported 
from Japan in 1884 and from India in the year 1959*
In Serais this disease was first observed from Palghat 
and it now occurs in almost all the major rice growing 
tracts of tha State belonging to Polghat, Kbttayara, 
Allepoey and Pathanasnthltta districts# in fact, in 
Kuttanad, this disease has become a major yield limit** 
lag factor during tha additional crop season and especi
ally so when there is Intermittent rainfall during the 
crop period* itowever, an effective control measure for 
this diseases Is lacking even today#
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work is in progress in several laboratories in 
our country as well as outside to understand the 
nature of the pathogen# varietal susceptibility to 
bacterial loaf blight# effect of ago of plant and 
host nutrition on disease incidence# ability of the 
pathogen to survive in various infected materials 
and to evolve an effective control measure for this 
moot Important bacterial disease of rice* The present 
steady is also more or less on the same lines since 
information pertaining to specific regions will be 
more useful in solving soma of the problems faced 
locally with regard to the onset and spread of this 
disease* Taking this fact into consideration# 
the present investigation was planned with the follow
ing main objectives*

1. To study the effect of age of plant on the 
incidence of bacterial leaf blight in T{N)1# 
iTaye and 2K-20 •

2* To study tha effect of different levels of 
£3PK and certain minor elements such as an#
Kn# B on the incidence of bacterial leaf 
blight in T(N)l*
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3. To study the ability of the pathogen 
to survive in soil# crop refuse, plant 
debris and seeds,

4» To evolve a suitable control measure for 
this most important bacterial disease of 
rice in the state*



REVIEW  OF LITERATURE



REVIEW OP LITERATURE

Bacterial leaf blight of rice was first reported 
from Japan in 1884. Bator it was reported from a number 
of other Asian countries like Korea (Takeuchi, 1930),
Taiwan (Hashioka, 1951), Indonesia (Goto et al* 1955), 
Thailand (Jalavicharana, 1958), India (Srinivasan et al* 
1959 and Bhapkar at al* 1960) Ori Banka (Senaviratne,
1962), Pakistan (Maw and Majiid, 1977) and Philippines 
(Anon, 1983) • In India, this disease was first noticed 
during 1951 in the Khopoli area of Maharashtra State 
(srinivasan et al* 1959 and Bhapkar ot al* I960)* 
Subsequently it was reported from Kashmir (Kaul, 1959), 
Andhra Pradesh (srivastava and Rao, 1964), Uttarpradesh 
(Pavgi at al*, 1964), Tainilnadu (souminl Rajagopalan et al* 
1969), Bihar (Mahmood and Singh 1970) and Punjab (Sahu 
et al* 1982)*

In Kerala, bacterial leaf blight of rice was 
first observed in the Palghat district during 1976* 
According to a study conducted by Mary and James Mathew 
(1980), it now occurs in almost all the major rice grow
ing districts of the State such as Allappey, Kottayam,
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9athanamfchitta and Palghat. In Kufetanad this has 
in fact become a critical yiold limiting factor 
during tha additional crop season.

DESCRIPTION C2F THE PATHOGEN

Takaishi in 1909 observed that the turbid daw 
drops obtained from bacterial leaf blight affected rice 
plants consisted of a mas© of bacteria which could 
reproduce tha disease when inoculated into healthy 
plants. Bokura (1911} could isolate a bacterium called 
Bacillus orvaae from such diseased leaves. Xshiyama 
(1922) reported that bacterial leaf blight was caused 
by a kind of rod shaped bacterium and he named it os 
Pseudomonas orvaaa Uyada ©t lahiyama. This was subse
quently changed to Xanthomonas orvaae (Uyada and 
Xshiysina) Bowaon by Breed et al. (1957). According to 
tha current nomenclature the pathogen is renamed as 
Xanthomonas camoestrls pv oryssaa (Dye at al. I960).

Ishiyaraa during his study of tha pathogen in 
1922 described it as an aerobic, rod shaped, gram 
negative, nonspore forming bacterium with monotrichous 
flagellation. Breed et al. (1957) reported th© pathogen 
as a rad shaped bacterium with a sis© ranging from 0*5
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to 0*80 jtx X 1*0 to 2*0yii and producing smooth* cir
cular glistening colonies of wax yellow colour on nutri
ent agar medium* Similar characters were also described 
by Yoshimura and Tahara (1960) and Chakravarti and 
Rangarajan (1967)*

ttisukami (1906) first described tha ©ynptoma o£ 
bacterial leaf blight as water soaked lesions which 
appeared along the margin of the upper leaves* These 
gradually enlarged along the veins and turned yellow in 
colour* An the disease progressed these lesions become 
white or greyish white in colour followed by withering 
Of the infected ports* during the seedling stage* the 
infected leaves rolled completely and turned yellow 
before getting dried* Shis type of symptom was first 
observed in Indonesia as "Ksesek** by Keifesma and Ochure 
la 1950* studies conducted et the international Rice 
Research Institute* Philippines# have also revealed that 
tha Kresek phase of the disease initiated one or two 
weeks after transplanting as greyish discolouration of 
leaves* followed by tha rolling of leaves along the 
mid rib (&no» 1964)*

Singh and Sokaena (I960) described the symptoms 
at the early stages of plant growth as yellowing of
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leaves, poor root growth# lets tillering end stunted 
growth* At flowering at age blighting appeared on the 
edges of leaves cross wise with a wavy margin* 
erivastava and Rao (1966) reported that the typical 
symptoms of bacterial leaf blight were visible one week 
after artificial inoculation as water soaked lesions 
on both tha margins of loaves* These in turn became 
yellow and finally changed to straw coloured lesions*
Tha disease later extended to leaf sheaths and clumps 
resulting in tha death of tha tiller or the who la clump# 
Yoshlraura (1963) described the symptoms of bacterial 
leaf blight on grains as white water soaked spots which 
gradually turned to gray or yellowish white in colour 
at the ripening stage* Oingh and Saktena (1963) reported 
poor grain filling and complete prevention of ear he ad 
development in severe ereos of bacterial leaf blight 
effected crops*

AOS OF THii FLAWED. tm SOSCSFTXBIfclTy TO BACTERIAL 
LEAF BLIGHT

.. Tag ami et al, (1964) observed that severe epidemics 
of bacterial leaf blight occurred in paddy fields when 
the Infected seedlings wore transplanted* Seneviratae 
(1962) reported that bacterial leaf blight was wide
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spread an rice in Ceylon and the symptoms were best 
seen at tha flag leaf stag** Pevadath and Padmanabftaa 
<1969) studied tha response of 29 rice varieties to 
nin* isolate* of Xanthoraoaas, orysa* by the multiple pin 
prick inoculation method at seedling and flag leaf 
stages* heaion spread was greater at the flag leaf stage 
in all the varieties except Chinsurah and Kaohaiuag* 
Hahmood and Singh (2,970) reported that the severity of 
infection increased significantly with increasing age 
of the seedlings* Fifty days old seedlings showed 
maximum infection than that of 40* 30 and 20 days old 
seedlings* According to Oevadath and ftao (1973) 
varieties such as Koruna* Xft-20 and IR-Q showed more 
susceptibility to bacterial leaf blight at flowering 
stage than at tillering and maximum tillering stages* 
Preoalatha Dafch and Padmanabhan (1973) reported that 
when tha older leaves and tha very young unfolded leaves 
were artificially inoculated with Xanthoraonas orysae 
at the maximum tillering stage* the older leaves first 
showed the symptoms* followed by the younger leaves* 
According to Ho and him (1976) in the rice variety Jaya* 
maximum disease intensity was noticed in 50 to 07 days 
old plants* corresponding to tha maximum tillering and 
booting stages* a disease intensity of 74 to 93 par cent 
was noticed during this period*
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Rsloh and Chang (1977J reported that young plants 
wero more susceptible to krasek than older ones* Haw at Si.« 
(1979) also studied the krosok symptom or bacterial leaf 
blight of rice and found that it was less frequent when 
older plants were infected by the pathogen* Srinivasan 
(1982) reported that kresek appeared in plants at diffe* 
rent ages but the intensity and lag period varied* Kresek 
appeared after 30 days of transplanting in 12 to 40 days 
old seedlings while the symptoms developed with a lag 
period in 40* 45 and 50 days old seedling*

EFFECT OP HOST HUTRITIGH OS THS IHCXLfiHCS OF BACTERIAL 
LSAF BLIGHT

Hahmood and Singh (1970) found that tha disease 
intensity duo to bacterial leaf blight increased with 
increasing levels of nitrogen* (Jmagupta end Pacmoaabhan 
(1972) conducted a nutritional experiment using 0# 40* 80 
and 120 kg/ha of nitrogen and found that with the increase 
in the level of nitrogen the disease intensity also 
increased* Singh and isodgal (1970) reported that bacterial 
leaf blight increased with increasing levels of nitrogen 
upto 200 kg/ha but no discas© was recorded at SO kg/ha 
or with no nitrogen* According to ceva&ath and &&o (1979)
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and liaidu at jjl# <1979) thara was a significant diffe
rence in lesion length in susceptible cuitiv&r* with 
inare&se in nitrogen content* sedfiy at al* U979) condu
cted a field study using two rice cuitivers to cor^ara 
tha effect of various levels ot nitrogen in both yield 
and Infection by Xanthoaonag orvE&s* They found that 
high nitrogen application (100 Kg/ha) increased'tha leaf 
blight and reduced tha yield in susc&ptibl© ealfcivars# 
Choi at al* (1980) reported that the incidence of blight 
increased with an increase in nitrogen regardless of 
tha planting density#

hevadath (l£69) Sound that at different i&wsls of 
nitrogen used* the addition of potassium over 60 sg/ha 
was associated with a lower incidence of bacterial leaf 
blight# Tha application of nitrogen and potassium at 
180 kg/ha resulted in reduced lesion length where as 
nitrogen and potassium at 60 end 180 kg/ha respectively 
lead to an Increase in infection* Btudiee conducted at 
the central Sim Bcoearch Gtati.cn* Cuttack* showed that 
in variety X‘(»>a# nitrogen and potassium whe« applied at 
Idle rate of 50 kg/ha reduced the incidence of bacterial 
leaf blight (Anon* 1970)* However# &a»ga Baddy «nd 
Sridhnr (1973) have reported that the application of



different levels of potassium had no effect on the 
development of this disease in the highly susceptible 
variety* X (N)l although it reduced the incidence in the 
less susceptible variety such as

Kim and Clio (1970) reported that nitrogen appli
cation was positively correlated with lesion development 
irrespective of the application of phosphorus and potassium* 
Padraanabhan (1973)* Mukhopadhyay and Pasgupfca (1980) con
ducted experiments using various combinations of nitrogen* 
phosphorus and potassium in order to study their effect 
on the incidence of bacterial leaf blight* They found 
that with an increase in the nitrogen level there was an 
increase in the lesion development and phosphorus did not 
influence the development of disease symptoms * Mahanty 
et al.(1983) reported that nitrogen at 60 and 120 mg/1 of 
the culture solution and phosphorus at 25 mg/1 enhanced 
the susceptibility of rice to Xanthoroonas qrysae* where 
as potassium at 160 mg/1 although reduced the susceptibility 
of intermediate cultivate like 2R-0* it had no effect on 
a susceptible variety* like X CtJ) 1«

Tagami and ttisukumi (1962) found that higher doses 
of silicate and magnesium increased tha severity of bacterial
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leaf blight In ?(H)1* Mohanty and Daddy (1078) studied 
the influence of molybdenum, manganese and copper on 
the incidence of bacterial leaf blight* They found 
that as the concentration of copper increased from 10 
to 100 ppm there was a decrease in disease intensity* 
Howavar, there was no effect due to manganese and 
molybdenum* Mohanty and Reddy (1982) also studied the 
effect of calcium and magnesium at 10*20*40, 60* SO 
and 100 ppm on the occurrence of bacterial leaf blight 
in T(H)1* IR-8 and tfalagkit sung-song* They observed 
that increased supply of calcium reduced the suscepti
bility of plants to Xanthomonas orygas while magnesium 
markedly enhanced tha susceptibility*

EFFECT OF WE AT HSR 0*1 THE XHCIDEBCE OF BACTERIAL LEAF 
BLIGHT

Bogs (1918) observed that an endemic area to 
bacterial leaf blight was one with acidic soil* poor 
drainage* relatively high underground water level and 
frequent flooding* Kuwaasuka (1942) concluded that 
the disease was more prevalent in areas with more than 
20 mm of rainfall in July and an annual mean temperature 
of 14°C and above* According to Goto gt al* (1955) high 
rainfall, little sunshine* strong wind and temperature
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Of 22 to 26°C favoured the out break of bacterial leaf 
blight# studies conducted at the International Rice 
Research institute* Philippines, have shown that a tem
perature range of 25 to 35°C was most favourable for 
tha development of bacterial leaf blight (Anon 1974)•
Reddy and Pillai (1974) reported that a well distributed 
rainfall and a relative humidity of 90 par cant and 
above for 15 h par day favoured the onset of bacterial 
leaf blight* According to Mohiuddin (1977) if there were 
more than 27 rainy days during August# September and 
October# then# there wao more incidence of bacterial 
loaf blight* Srinivaaan and Singh (1933) reported that 
a combination of weather conditions like maximum tempera
ture of 30 to 35°C# minimum temperature of 24 to 26°C, 
relative humidity of 64 to 63 per cent and q heavy well 
distributed rainfall associated with short sunny days 
favoured a sever© outbreak of bacterial leaf blight of 
rice* '

SURVIVAL OP XAHTHOSOHAS CAHPESTRIS PV ORYZAE IH VARIOU3 
MATERIALS

Hashioka (195i) reported that bacterial leaf blight 
resulted from seed beds where# kanthomonas over winter in 
soil from a heavily infected preceding rice crop*
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Chattopadhayay and NUfcherJee (1974) studied tha survival
of Xanthomoaas orygae in soil by dilution plate technique

vend found that tha pathogen surive® for seven days in 
unsterilised toil and for ona month in sterilised soil* 
Singh (1971) reported that Xenthomonas orvaaa did not 
survive in unateriliscd soil for a weefc or ovar summer 
in tha flold in manure or la compost pits* Mary and 
Jamas Mathew (19BO) conducted an £n vitro study for the 
survival of Xanfchomona* oryeas In artificially Inoculated 
uns tori Used and sterilised soil# fhay found that the - 
pathogen could survive only for seven days in infected 
soil*

Srivastava and f<ao (1963) reported that under the 
conditions prevailing in north India# infected straw or 
stubbles did not serve as an effective source of primary 
inoculum for the spread of bacterial leaf blight* A 
similar observation was also made by Chattopadhyay and 
MuKherjee (1974) who found that the inf activity was low 
in dry tissues of loaves* stubbles and dead roots*
Hwigws (1975) noted that Xanthomonas osyaee survived at 
least for five days on the leaf surface and the longivlty 
was greatly determined by environmental conditions# 
especially the temperature* According to Chattopadhyay
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and nukherjee (1975) tha residue from harvested crops 
provided tha inoculum far tha subsequent crop# parti* 
cularly whan two crops were raised in a year* According 
to Mary and James fiathew (1980) the Pathogen coaid 
survive only for 23 days in infected plant debris and 
crop refora« J&irthy and Devsdath (1931) gave evidence 
that volunteer plants may be the source o£ primary inoculum 
for the nest crop# especially under low land conditions 
in double cropped areas# Trimurty at al*(1932)suggasted 
that the pathogen survived on diseased stubbles after 
harvest on soil surface for 190 and for 130 days when 
hurried in the soil# flooding of infected materials 
reduced greatly the survival period#

According to Fang et cl# (1926) Xanth^manes ory^as 
was present in the endosperm of the grain and the per* 
centage of infected seeds varied from one to ten#
Srivastava end Rao (1964) reported success in the used 
transmission of bacterial leaf blight both under labors* 
tory and field conditions* Smaehit and Qu (1370) made 
attempts to demonstrate the seed 'transmission of the 
disease without any success* 2hey concluded that only 
from the eeverly inoculated seeds# tile seedlings became 
infected* According to chuttopadhyay and fciukherjea (1971) 
in naturally infected sucds# XaathoEsonsa oryasaa survived
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for 39 to 60 days after harvest depending on the variety# 
Gingh end Eao (1977) demonstrated the presence o£ 
xanthomones oyygae in and on the seeds for a period up to 
11 months after harvest# Kauffman end Raddy (1975) 
reported that tha presence of the pathogen could he 
detected in infected seeds by the concentrated suspension 
method end the phage technique upfc© two months after 
harvest* According to iiary and d&oas liathew (i960) 
Xanthomonas oryaae survived for 90 days In Infected 
seed materials# ftoina at al* (1981) reported that the 
bacteria over winter to the next crop season through 
infected seeds and in the rhisosphare of wheat and 
other non host plants* Singh at al*. (1981) observed 
that the bacterium could survive for about ton months 
at room temperature and the seeds retained enough 
infectivifcy till the next season to cause an epidemic 
under favourable conditions# Pel at al*<1962) studied 
tha survival of Xanthoroonaa orvaae. on varieties 11 he 
Pusa 33 end T(£})1 end found that about 35 to 36 per cent 
ot the infection was noticed whan the seeds were stored 
in plastic Jar© at room temperature* However# the bacte
rium was not detected after three months of storage.
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CONTROL OB BACTERIAL LSAf BLIGHT 0? RIGS

Severe! reports have been published on the 
damage of rice caused by Xamthorooaas c&moasfcrla pv 
orvaftB. Xsbiyaraa (1922) reported a reduction ofi 20 to 
30 per cent in yield when the infection was rao derate end 
over 30 per cent whan it was severe - The weight of 1000 
grains of unhulled rice wan also reduced by tho disease*
I Kano (1950) reported that the parcenfcege of huskod* 
sterile# unfilled grains showed an increase in diseased 
plants* studies conducted at international alee Research 
Institute* Philippines hava revealed that the average 
lose in yield duo to bacterial leaf blight was 33*1 per 
cent in T(B)i* 46*3 par cent in Tainan 8 and 74*39 per 
cent in US Q under field conditions (Anon 1937)*

In India considerable loss in yield due to 
bacterial leaf blight has been reported by many workers* 
Srivastava at uJL* (1966) calculated that almost one rail lion 
hectares of rico crop in India was affected by bacterial 
leaf blight with an yield leas upto 60 per coat* Ray 
and Sengupta (1970) studied the incidence of bacterial 
leaf blight in Tripura on T (&) X sod observed that in 
suasar rice from December to April* tha disease severity
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was mild »o that there was no measurable yield loss*
Uhwevar in transplanted# wintor and autumn crops from 
Hay to September and duly to December respectively* the 
Intensity of infection was so severe that there was 
considerable yield Ions* According to Rao and Kauffman 
(1971) during the monsoon season* bacterial leaf blight 
wat more severe on dwerf varieties like £ (U )l and Jaya 
with an yield lose as high ac SO par cont# ^ohiuddin ©t el* 
(1377) raportod that infection of Co-33 variety of rice 
at the flag leaf stage rataltad in 30 to 40 per cant 
loss in yield* Rao and Kauffman <1377? observed a poten
tial grain loss of 56 per cant from Andhra Pradesh in 
highly susceptible Karuna* 10 per cant in moderately 
susceptible Xiv-S and in significant loss in relatively 
resistant XR-22 during the monsoon season under field 
conditions# she influence of Xanthoraanas orvaae on the 
yield component of the rice eultivara such as Karuna*
Bona and t (H)1 was also studied by Reddy $fc al# (1976) 
at the Central Rice Research Institute* Cuttack* £hey 
found that when tha crop was Infected at the panicle 
Initiation stage# the yield reduction was about 72#7 
per cent in Keruna and 43 per cent in Bona* ?he loss 
in yield due to the disease at the flowering stage was 
only 25 to 23 per cant in sona and ?(D)1# According to
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Raiaa ot si* (2,931) an yield loss of 60 to 70 par cant 
was caused in i960 due to this disease In 2 {U ) l at 
Punjab*

several chemicals have been tried.cor the control 
of bacterial leaf blight of rice caused by Xaathomonas 
Caracastrls pv orygaa* Earlier* copper end iaarcuric 
compounds were tested to control this disease* Hashioka 
(1951) found that spraying with bordaaux mixture pertly 
controlled the bacterial loaf blight if applied before 
tha typhoon* £&w©ver it was not effective enough for 
practical use because of the copper sensitivities of many 
rice varieties* Jain et §1* (1965) reported that spraying 
with coppasan (copper oxychloride) at 2*6 kg/ha reduced 
the infection by Xanthomanas orys^e*

swarup et a l* (1965) suggested that penicillin Q 

(100 ppra)# dithana-M 22 (200 ppm) and i^gCl^dOOQ ppm) 
gave maximum inhibition against Xanthomonas oryssae 
under in yitro conditions# Daasi et. 2k* (1967) reported 
that Xetnthpinoaas sp* was inhibited by streptocycllne# 
tetracycline# oxytatracycliae and chloramphenicol at 
500 ppm concentration* dhatfcy and Rangaswaml (1968) 
studied tha translocation of otraptocycline from traatad 
seeds by examining the plumule and radicle by the seeded
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agar plate technique* They Sound that repeated appli
cation of atreptocycline induced the development of 
resistant strain* of Kaathomonas*

Pal and Gas (196Q) observed that spraying with 
agrlmycin at the rate of 15 g/112 1 of water completely 
chsskad the growth of Xanthomonas orvaae* Howevar#
Singh et al* (1977) reported that agriraycin and strepto- 
cycllne were not effective in controlling this disease* 
Balaremtn and Soumini Rajagopalan (1978) conducted a pot 
culture experiment for tha control of bacterial leaf 
blight and found that erythromycin was highly effective 
when three sprays were given at 15 days interval* This 
we* followed by tha treatments with 1090 ppm of chloram
phenicol and terramycin* Chan et al*(1980) purified an 
antibiotic identical with foraycin produced by Hocardia sp* 
which showed a curative effect against Xanthotaonas orygas.

Indarawati and tfeite£us$ (1977) observed that on 
agar medium containing 10yug/ml of the commercial formula
tion of propanll# tha growth of Xanthomona* oryg&e wa* 
reduced by 50 per cent to that of the control* seiveega 
sundaram at &1* (1977) found that different concentrations 
(250# 509 and 1000 ppm) o£ various fungicides such a* 
thtram* cep tan# vltavax and difo^tan were effective in r



inhibiting the growth of Xanthomonas orvnae* According 
to a fiold experiment conducted by Kriehnappa end Singh 
(1973} Ti1 130 gave maximum control of bacterial leaf 
blight followed by agcimycio 500* Chauhan and Vaishna#*" 
(1939) observed that the beet mstbod for the control of 
Xanthoaona* orvzae wan the Application of streptocycllne 
along with copper containing compounds* Verm* et jl*
(I960) reported that dithene o»9Q and fytolen both at 0*3 
per cent concentration reduced the bacterial leaf blight 
of rice*

@ulalman and Ahamed (1965) recommanded various 
control measures for bacterial leaf blight such as the 
burning of crop residua in the field and seed treatment 
with organoaarcuric fungicides* Jain et al* (1966) 
observed that the dipping of seeds for eight hour* in 
0*1 per cant ceresan wet end sfcraptocycline at 0*3 g in 
12*5 1 of water hud significant effect in controlling 
the initial infection and spread of bacterial leaf blight* 
Singh et al. (1980) found that terramycln# brestanol# agri- 
raycin at 590 ppm and a combination of agrimycln 109 and 
fytolan gave effective control of tho blight phase of 
the disease* Durgapal et al* (1981) reported that on agar 
medium thiram effectively inhibited the growth of 
Xanthoraongg orys** at 250 ppa* Sfhiram along with agrimycln
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100 and s treptccycllne wore also highly effective against 
Xanthomonas orvs&e*

Jain efs jjl* (1965) conducted an experiment to assessi
the relative effectiveness of various cultural and chemi
cal treatment® in controlling bacterial leaf blight of 
rice* Thsy found* th&t robbing we.o tot sufficient for the 
control of b&cterlal leaf blight*. &sttfiv@r# , the applica
tion c£ plant protection ch@nd.c5sis Ilka &g&il©i-3# coppesen 
brought considerable reduction in the bacterial leaf 
blight infection* Singh and iisae (1357) suggested that 
.foanthoaonaB orysae could bo eradicated xmia rica seeds 
by soaking tha seeds in water at room temperature for 
12 ft followed by hot water treatment at $3°G for 30 minutes* 
Saidu et al* (1930) found that sdxlng of urea with 
aeemcake or coaltar increased the incidence of bacterial 
leaf blight of rice* Lin at jl* (1931) suggested that 
bacterial leaf blight can be controlled only by an inte
grated method consisting of growing resistant cultivaro* 
raising nursery beds in disease free plots with good 
drainage mid by spraying the seedlings in epidemic areas 
once or twice with pftonasine in the nursery bad itself* 
cutta and hafey (1932) reported that pruning the tip of 
seedlings before transplanting enhanced the Incidence of 
bacterial leaf blight*
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Bateriophag* specific for Xsnthomonaa orvaae 
was first isolated by Yes hi 1 et al* (1953) • Wakliaoto 
(1954) made a detailed study of the phage and named it 
as Xaftthomonas orysae Op* bacteriophage* lie further 
used this phage for tha quantitative determination o£ 
Kanfehomonas in soil and irrigation water* Investigations 
on the phage population in the irrigation water running 
along the canals and rivers were subsequently used for 
forecasting the occurrence of bacterial leaf blight in 
large areas, which was important for using chemicals for 
protection against this disease' (Anon, 1967)*

Hany workers have also conducted research for 
evolving varieties resistant to bacterial loaf blight*
Reddy (1965) observed that among tha 16 varieties of rice 
tried against Xanthomonas arvjjisaa, w*5296 was relatively 
resistant* Hahmood and Singh (1970) reported that while 
varieties such as $(K)1* $-65 and Padma were highly 
susceptible to bacterial leaf blight* IR-S and X&-8 were 
otoderately susceptible end BR$* si 136 ware resistant*
Rice varieties like IR-20 and XR-22 were earlier found 
to be resistant to bacterial leaf blight (Anon* 1970)*
£t*t*r it was found that these varieties also became suscspti* 
ble to a virulent strain of Xanfchomonas orvza* (Anon, 1973).
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Bath et al» (1977) found that tha build up of bacterial 
leaf blight was greater in highly susceptible varieties 
like T(a) I* than in moderately susceptible varieties* 
viu at. al« (1981) classified rica varieties resistant to 
bacterial leaf blight into three categories such as 
broad spectrum resistant varieties like 1R-20* SR-3*. 
non-broad spectrum resistant varieties like Zenith# 
latepfl Go->22 and non-resistant variety like Tudaken*



M ATERIALS AND M ETHODS



mTERXALS m s iSTHQDS

A study on the effect of age of plants and 
host nutrition on the Incidence of bacterial leaf 
blight (BLB) of rica caused by Xanfchomonas camoestris 
pv orvzaa was conducted at the College of Agriculture, 
Vellayani, Trivandrum during 1983-84. The field experi
ment to evaluate the comparative efficacy of different 
control measures for bacterial leaf blight was laid 
out in a farmer's field at Kinakary in Kuttanad.
The following rice varieties ware used for the present 
investigation.

1. T(i3)l 110-115 highly susce- a) Effect of age

Si.
Mo* Variety Dura

tion

Degree of 
suscepti
bility to 
bacterial

Experimental
purpose

leaf blight

ptibla of plants and 
host nutrition 
on the incidence
of bacterial 
leaf blight.

b) survival of 
the pathogen
in various 
materials*
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si.
Ho.

Degree of 
suscepti- 

Variety Dura* bility to 
tion bacterial

leaf blight
Experimentalpurpose

2« tTaya 120-125 Suscepti* 
ble

3* Culture-4 120-125 Suscaptl*ble

4. Hi-20 120-125 1-50 derate ly 
realetant

Effect of age of 
plaatb on the 
incidence of 
bacterial leaf 
blight.
Chemical control 
of bacterial leaf 
blight under field 
conditions*

Effect of age of 
plant! on the 
incidence of 
bacterial leaf 
blight.

I. THS PATHOGEN
A virulent strain of #anthomonas cantpestris pv 

orygae maintained at the Department of Plant Pathology. 
College of Agriculture* VeHavant was used for the 
present study. The culture was however, tested once for 
its virulence by inoculating healthy seedlings of TfcOl. 
Artificial inoculation was done by clipping the tip of 
young leaves with a pair of scissor dipped in 48 h old. 
suspension of the pathogen grown on potato sucrose 
peptone agar medium of following composition and by 
spraying the same suspension over the entire leaf surface*
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Composition- of potato aucrosts peptone agar medium

kh2po4 - 0.2 g
Na2HP04 «* 0*5 g
Ca(H03)2 - 0*5 g

sroso4 - 0#05g
Kcl ** O.OSg
Peptone 2*0 g
Sucrose 20 *0 g
Agar c» 20 *0 g
Potato - 300*0 g
Distilled water- 1000 ml
pa • 7.0

The plants war© govs rad with polythene bags for 
two days in order to maintain a high level of humidity 
required for inf action# The pathogen was then reisolated 
from a portion of tha Infected leaf showing profuse ooas®. 
This was initially cut into small bits and surface steri
lized with 0.1 per cant mercuric chloride solution for 
one minute in a sterile pstri-plate. These were washed 
thoroughly in three changes of sterile distilled water 
and teased a~part to get a denso bacterial suspension*
A loopful of this suspension was streaked aseptically on 
potato sucrose peptone agar medium* The plates ware
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incubated for 48 h at room temperature* Typical colonies 
of Xanthomonaa campastria pv orysaa, which appeared on 
these plates were selected* They ware checked for purity 
by streaking once on potato sucrose peptone agar medium 
and by gram staining {Mucker# 1927). A pure culture of 
this bacterium was then maintained on the same medium for 
further studies*

2 .  EFFECT  QF A S 2  OF PLANTl? OS THE IKCH3J3MCE 0? B A C T S R IM j 

LS A F  BLIO fS?  IK  T ( H ) 1 ,  JA V A  ASD IR -2 0  *

A pot culture experiment was conducted using 
three different varieties of rice such as T(H) 1, Jaya 
and xa-20 in order to assess tha relative susceptibility 
of these varieties to bacterial leaf blight at four criti
cal stages of plant growth* These were the seedling, 
maximum tillering, panicle initiation and early flowering 
stages. Three replications were maintained for each treat
ment in earthen pots of size 14” x 14% The plants were 
artificially inoculated at tha chosen stage of growth

Awith a dense suspension of the pathogen { 5 s 10 cells/ml) 
grown In the basal medium for Xanthomonads supplemented 
with 20 g/1 of sucrose.



29

Composition of tha rapflj.ff3.t3c* bgsal medium forfltMmarimiiwwMTrFmB i f i i n i  i«
Xan fhomon ads

« < W ° 4 «• 0*5 9

h  ®°4 am 0.5 g
tfg S04 - 0*2 g

$aCl - 5.0 g
yeaat extract o» 1*0 g

sucrose - 20*0 g

Pistilled water - 1000 ml
pa - 6*8

Artificial inocul ation was dona by tha method 
descri"bed earlier. Observations on the onset of symptoms# 
disease intensity and susceptibility to bacterial leaf 
blight at different stages of plant .growth were tshen* 
Tftfa Disease intensity was recorded on the 14th day after 
inoculation as per the standard score chart prepared by 
tha International Rice Research institute, Philippines 
{/men 1576)«

Sum of individual rating iQO
biseaoe “  ———*—,— ■— ..—---------- ;* • . . . > . .  m,
intensity Total Mo*o£ plants observed maximumdisease

score
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3* EFFECT OF HOST NUTRITIG8 OBI THE INCIDENCE OF BATSRIAI* 
JkS£? BEIGHT IE 2 (N)l.

a pot culture experiment was conducted for studying 
the effect of varying 1©vq Is of tf&K and certain minor 
o laments such os 3a, f-sn and U on the incidence of bacterial 
leaf blight in T (W}1• Boil for this purpose was collected 
from the Instructional farm of College of Agriculture, 
Vcllayani* It was analysed for its I-1PK content by the 
fallowing standard procedures*

Estimation of total nitrogen by micro kjoldahl method

One gram of air dried soil passing through 0*25 mm 
sieve was digested with an equal quantity of digestion 
mixture consisting of potassium sulphate, copper sulphate 
and selenium powder in the ratio of 10 si tO .1 and 10 ml 
of concentrated sulphuric acid by heating for 30 minutes 
in a Kjeldahl flask* The clear dig©state wee allowed to 
cool down to room temperature before the volume was mad® 
upto 50 ml in a volumetric flask. Ten ml 111 litre of 
this solution was then steam distilled with an equal 
volume of 50 per cent sodium hydroxide solution in a 
markham still* The ammonia distilled out was collected 
in 10 ml of four per cent boric acid mixed indicator 
solution of following composition*



Preparation o£ boric acid indicator solution,

A. Soric acid solution
Boric acid - 40.0 g
Distilled water ' - 10GQ ml

B, Mixed indicator solution 
Bromcresol green - 0,5 g
Methyl red - 0,1 g
Ethanol (9554) - 100 ml
Add five tailli litre of solution B to solution A.

The amount of antnoniacal nitrogen in the distillate 
was determined by titration against 0.01 N hydrochloric 
acid, From tha titro value# tha percentage of nitrogen 
and organic carbon in tha soil sample was calculated,

A* Percentage of ) V x H x V. x 0,014
nitrogen in ) ^ ....... x 100
the soil sample ) v2 x w
V - titra value -» blank value

- total volume of sample made up
V2 - volume of sample distilled
H - normality of ltol,
w - weight of soil sample
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B a Percentage of organic carbon J Percentage nitrogen 
in the soil sample ) In the soil sample x 10

Determination of phosphorus by Bray's extraction method

Five gram of air dried soil passing through 0»25 mm 
sieve was mixed with 50 ml of Bray's solution of follow
ing composition in a glass stoppered bottle*

Bray's solution

Ammonium flurid© - 1*11 g
Hydrochloric acid (6 fl) - 4*16 ml
Distilled water - 1000 ml

SlaD mixture was shaken for five minutes before tha 
supernatant was filtered through a moist Whatman No .4 2 
filter paper* Five ndlli litre os this filtrate was 
then transferred to a 50 nil volumetric flask to which 
5 ml of ansnonium molybdate reagent and 1 ral of stannous 
chloride solution of following composition wore added.

Ammonium molvbdate reagent

Dissolve 15 g of ammonium molybdate in 300 ml of warm
distilled water. Add 350 ml of 10 B ficl to this solution
with constant stirring and dilute the resulting solution
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with distilled water to 1000 sal in a volumetric flask.

Stannous chlorida solution

stannous chloride - 10 g
Concentrated hydrochloric acid - 25 ml.

Dilute the above solution by pipetting one mill! litre 
into 30 ffll of freshly prepared distilled water.

After ten minutes* the intensity of blue colour deve
loped was measured in a Klett summers on. photo electric 
colorimeter (Arthur H.Thomas Company* U.S.A.) at 600 nm 
using -die rad filter, h standard curve was also prepared 
in a similar manner using 0.04, 0.08, 0.12* 0.16* 0.2 ppm 
solution of potassium di.hydrogen phosphate. The concentra
tion of phosphorus in tho filtrate was determined from 
the standard curve and the quantity of phosphorus (kg/ha) 
in the entire soil ©ample was then calculated as follows s

P 3£ V 3£ VPhosphorus content of ) , 1 3 __ 9
the soil sample (kg/ha) ) pj x V2
P - ppm concentration of phosphorus in tha filtrate 
Vj— volume of extractant (Bray’s solution)
Vg- Aliquot of soil extract used
V^- volume to which the aliquot is raado up
w “ weight of soil
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Determination. of potassium by Flame ionisation technique

Ton gram of air dried soil passing through 0.25 ncn 
sieve was raised with 25 ml of neutral ammonium acetate 
solution of following composition and allowed to stand 
for 24 h at room temperature.

Neutral ammonium acetate solution

M d  57 ml of glacial acetic acid to 800 ml of 
distilled water. Neutralize this solution with ammonium 
hydroside to pH 7 and dilute to on© litre.

Tha suparnatent was filtered through a moist 
Whatman No.42 filter paper. Ten milli litre of this fil
trate was transferred to a 100 ml volumetric flask and 
the volus© was made up with neutral ammonium acatota 
solution. The amount of potassium in the filtrate was 
than determined with the help of a flama ionisation 
photometer (Evans electroselenium htd., England). A 

standard curve was also prepared in a similar manner 
using 1*25. 2*5. 3.75. 5 and 6.25 ppm solution of 
potassium chloride. The concentration of potassium in 
the filtrate was determined from the standard curve and 
tha quantity of potassium (kg/ha) in the entire soil 
sample was then calculated as followse



35

Potassium content of ) P x V
the soil sample (Kg/ha) ) ■■■y. 2*24w
p « Concentration of potassium in the extract (in ppm)
. V - Total volume mada up 
fj r Weight of soil a ample

MPK recommendation based on soil analysis

The MPK recommendation based on soil analysis and 
the package of practices recoosnendation of Kerala Agri
cultural University <1982) for a medium-duration high 
yielding rica Variety is given bolow*

lifUPK recommends- sjpk recommenda- 
MPK content of tion based on tion based on
the soil soil analysis package of p rac

ing/ha) tices (kg/ha)

0*77 {percentage 87*5 90
organic 
carbon)

14*78 (kg/ha of P) 40 45
44*00 (kg/ha of K) 56*5 45

* Recommendation of the soil testing laboratory 
o£ the department of Agriculture at Pattambi*

As there was not much variation between tha two 
recommendations, the latter was chosen for the present 
study* The different levels (kg/ha) of nitrogen# phos-
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phorus and potassium tested were as follows«

n GP l k G n 0 p A n 0 P l k 2 n0plk3

n 0 P 2 k 0 n0p2kl n0p2k2 n G p 2k 3

n0p3k0 n0P3kl n0p3k2 n0p3k3

nipiko niPlkl nXplk2 nlplk3
nlP2k0 nip2kl nlp2k2 alp2k3
D< Dnkn 1 “ J  0 alp3kl nlp3k2 alp3k3

n2pi^o n2plkl n2p lk2 W2plk3

n2p2k0
n2p3^0

n2p2kl
n2p3kl

n2p2k2
(Recommended

n2p3k2

°2p2k3
level)

n2p3k3
D3plkG n3pl1Cl n3plk2 n 3 P l k 3

n3p2kG n3p2kI n3p2k2 n3p2k3
n3p3kl n3p3k2 n3p3k3

n 0 0 P1 - 22*5 ^ 0 -  0
* 45 p2 - 45 K1 — 22*5

*2 “ 90 p 3 - 90 k 3 - 45

a3 135 k-3 - 90

since phosphorus is reported to have no effect on
the incidence of bacterial leaf blight in rice# only three 
levels of phosphorus were used for the present investiga
tion*
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Nitrogen and potassium in the form of urea.and 
muriate of potash were applied in two equal split doses 
agi basal do so* at the time of transplanting and as top 
dressing at tha time of tillering* The entire quantity 
of phosphorus as superphosphate was added as basal dose 
at the time of transplanting* She individual effect of 
threes minor elements such as sine, manganese and boron 
on the incidence of bacterial leaf blight was also 
studied* These were added, at tha time of transplanting 
as sine sulphate, manganese dioxide and borax at tha rate 
of 20 Kg/ha along with tha normal recommendation of NPK 
for T(N)i*

Twentyone day old seedlings of ?(tt)l raised in pots 
without the addition of any fertiliser were used for the 
transplanting purpose* Those ware artificially inoculated 
at tha maximum tillering stage with a danse suspension of 
tha pathogen (5 x lO^cells/ml) by tha ms t hod do scribed 
earlier* Three replications were maintained for each 
treatment* Observations on the onset of symptoms and 
disease intensity wore recorded on the 14th day after 
inoculation with the pathogen*
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4' SURVIVAL OP XftHTHOKSMAS CftM?SSTRIS pv ORSfZAS IB 
VARIOUS M&CBRIMS

1. Boil
A pos culture oxpariment was conducted in order to 

study the survival of Xanthoroonas camoaatrfs pv orvzae 
in soil* Earthen pots of size 14" x 14" wa filled with 
10 kg.of soil# collected from a previous pot culture 
experiment where there was a natural incidence of bacterial 
leaf blight* Pisaaso free seeds of TftOl ware used for 
this experiment by soaking seeds in water at room tempera
ture for 12 h followed by hot water treatment at 53°G 
for 30 minute (Singh and Nene,, 1267)»' Twenty such seeds 
were sown in pots at three days interval for one month 
from the date of harvest of the previous infected crop* 
Observations on the percentage of plants wilted due to 
bacterial leaf blight were taken for one month*

t2* Plant debris and crop refuse
The survival of Xanfchonvonas camoastris pv orysae 

in infected plant debris and crop refuse was studied by 
using respectively the infected straw and crop refuse 
collected after the harvest of a previous diseased crop*
In both the cases* the pots were initially filled with
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nlna kilogram of soil followed by one inch layer of 
chopped infected straw or crop refuso and one inch 
layer of fresh soil* Twenty disease free seeds of T(M)1 
were sown in three pots at weekly intervals for two 
months from the date of harvest of the previous infected 
crop* Observations on the percentage of plants wilted due 
to bacterial loaf blight were taken for two months*

3* infected seed material

seeds from bacterial leaf blight affected T(N)1 
panicles v/ero used for this purpose. These were stored 
at room temperature in plastic containers for further 
studios• Tho survival of the pathogen was tested by 
plating sceptically IS infected seeds on potato sucrose 
peptone agar medium* with and wittout dehusking the 
infected seeds* The planting was done at 15 days interval 
for 105 daysc Observation on the percentage of seeds 
infected with Xanthomonas campastris pv or.vsae was taken 
after incubation at room temperature for 2 days in each 
case.

Artificial Inoculation of disease free seeds of 
T(H)1 was done by soaking tha seeds of 12 h in a dans© 
suspension (5 x 10 cells/ml) of Xanthoroonas campastris pv 
orvaae* These were then air dried after draining off the
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excess of bacterial suspension and stored at. room tempera
ture in plastic containers for further studies* The 
survival of tha pathogen in artificially infected seeds 
was also studied by the same method described earlier.

5* CHEMICAL CONTROL OF BACTERIAL LEAF BLIGHT O? RICE
A* In vitro evaluation of antibiotics and fungicide 

against Xanthomonas camoastris pv orvaaa

Bterila filter paper discs of ten millimeter dia
meter were initially dipped in the appropriate concentra
tion of various antibiotics and fungicides either alone 
or in suitable combinations as indicated below. Those 
were air dried and placed aseptically in tha centre of 
potato sucrose peptone agar medium proseeded with a 48 h 
old virulent culture of Xanthoraonas campesferls pv prysee. 
Three replications were maintained for each treatment* 
Observation on the mean sona of growth inhibition was 
recorded after 48 h of incubation at room temperature*



Different, concentrations and combinations of antibiotics and fungicides tasted.

Si* Antibiotic/ Manufacturing
Ho* fungicide company.

Active
ingredient

concentra
tion (ppm)

Diluent for 
stock solution

A* Pure'antibiotics
1. Ambistrln sarabai chemicals

2. Chloromycetin Piya chemicals
3. Chiorcstrep -da-

S treptoraycin 
sulphate
Chloramphenicol
Chloramphenicol 
and. streptomycin

50*100*250,500

50*100,250,500

50*100*250*500

4* Penicillin

5. Terramycln

Hindustan anti
biotics
Pfissr

Procaine penicillin SO*100* 250* 500

Gxyfcetra cycling 
hydrocblo ride 50*100*250*500

B* Commercial preparation of Antibiotics
1. Pausharaycin Paushak Ltd.Cochin streptomycin 15%

and Oxy tetracylinei:* 50*100*250*500 
•5%

2* Plontomycin Ari«3 Agro-Vet 
industries Pv Ltd.

3. Streptocycllne Hindustan Antibio
tics Ltd.

streptomycin sul
phate 9% and Tetra 
cycline hydroxide 
1%
Streptomycin sul
phate 90% and Tetra 
cycline hydroxide
10%

50*100*250*500

50*100*250,500

Sterile distilled 
water

—do—

-do*

—do—

1*1 alochol water 
mixture.

sterile distilled 
water

—do—

-do*

>c±.



si.
No t

Antibiotic/
fungicide Manufacturing

company.
Active
ingredient

0 avis tin BASF India Ltd « 50% carbondas im

Dithane M 45 

hinosan

4. Kitazin

Inciofil chemicals 
Ltd.

Bayer (India) Ltd.

Posticidas India

Co-0rdination 
product of 2inc 
ion and maneb
S0& ethyl s-s
diphenyl dithio 
phosphate
48& Diisopropyl 
benzylthiophos- 
phate

D. Combination of antibiotics and fungicide
1• stroptocycline -

and Dithane M 45

2. Torramycin and 
DI thane Cl 45

Concentra- Diluent for
tion (ppm) stock solution

500#750*1000.1500 Sterile disti
lled water

3000*3500*4000# -do-
4500
500# 750*1000*1500 -do-

500# 750# 1000*1500 -do-

500 -i- 4500 -do-
500 * 4000 —do—
250 + 4500 -do-
250 + 4000 -do-

500 + 4500 -do-
500 + 4000 -do-
250 * 4500 -do-
250 + 4000 —do—
HVUMII ■ 'L

ro
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B« In vivo qvaluation of antibiotics and fungicides 
against Xanthomonas. cgmpastrls pv oryaae under 
field conditions

Tha antibiotics# fungicide and their combinations 
which were Sound to bo store effective against Xanthomonas 
aafflnestris pv orvnae under in vitro conditions were 
further used to study the control of bacterial leaf 
blight under field conditions. The experiment was laid 
out ill a farmer's field at Kiaakary in Kuttanad using 
the rice variety culture-4 in a randomised block design 
(Fig.I)

UPK, fertilizers wore added at the rate of 90# 45 
and 45 kg/ha respectively. Half the doses of nitrogen 
and potassium and idle full dose of phosphorus were applied 
at the time of final ploughing. The remaining quantity 
of nitrogen and potassium were added as top dressing at 
panicle initiation stage. Lima was added at tha rata of 
600 kg/ha in two split doses of 320 kg as basal dose 
at tha time of final ploughing and 250 kg as top dressing 
one month after sowing.

A natural incidence of bacterial leaf blight with 
more or less uniform disease intensity vms noticed in 
tha above field at the late panicle initiation stage
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D I T H A W E  W  <4 - 5  ( 4 5 0 0 P P W )
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DITHANE M -4-5 AND STREPTO CycLlM E (-4-3 

CONTROL
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during tho additional crop season of the year 1984*
She different control measures as per the treatment 
combinations specified in Figure I were taken oa the 
14th day after the onset of symptoms* The antibiotics 
and fungicide were sprayed once by using a knapsack 
sprayer* Control plots were sprayed with an equal 
volume (3*2 litre) of tap water* The disease Intensity 
was recorded both before and after 14 days of spraying 
with various chemical agents* The yield data was taken 
at feh© time of harvest* Following additional observa
tions on the maximum and minimum temperature# relative 
humidity and rainfall at £soneompu during the period of 
this experiment war© recorded* information on the 
incidence of bacterial leaf blight for tha two major 
crop seasons at Kuttanad from the year 1979 along with 
the weather data for the same period wore also collected#



RESULTS



RESULTS

1, THE PATHOGEN

Typical symptoms of bacterial leaf blight ware 
observed in T(K)1 after seventh day of artificial 
inoculation with the stock culture of Xanthomonas 
camoestrls pv** orysaa* Tha pathogen was reisolated 
from infected leaves on potato sucrose peptone agar 
madiu*1 where it produced the characteristic yellow, 
slimy, colonies of Xanthomonas after 48 h of incubation 
at room temperature* The culture was gram negative 
without any contamination*

2. EFFECT OF AGE OF PLANT QM THE XHCIDEhCE OF BACTERIAL 
LEAP BLIGHT IN T («)l, JAYA AHD IR-20

The onset of symptoms of bacterial leaf blight 
in T(H)l, Java and IR-20 were observed uniformily on 
the fifth day after inoculation at seedling, maximum 
tillering and panicle initiation stages* itowever, at 
flowering stage, tha symptoms appeared only on tha seventh 
day after Inoculation with the pathogen*

significant differences between the varieties were 
observed with regard to their susceptibility to Xanthomonas 
pampastrio pv* orygae* T(N)1 was found to ba the most 
susceptible variety followed by Jaya and IR-20* The



Plat* I* Various stages of foliar symptoms 
of bacterial l*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 in T(M)1* Jay a and lll»20

Rice
variety

Disease intensity at different stages of plant growth* Mean 
disease intensity for each variety

needling
stage

Maximum
tilleringstaae

Panicle
initiationstage

flower
ingstage

T(M)1 33.38 32*41 40*55 31*24 39*45
Jaya 35*00 37*48 36*32 30*37 34*79
Xft-20 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 fit 4)* The 
extent of Infection was higher at seedling stage in IR-20 
and at panicle Initiation stage in T(M)l and Jaya (figure 2* 
Plate 3*6 & 7)* however at flowering stage the diseese 
Intensity was unlfornT ly 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 i Intensity of bacterial leaf blight
In T (If) 1 at panicle initiation stage

Plate VI t Intensity of bacterial leaf blight 'in Jaya at panicle initiation atage





FIG. 2. EFFECT OF A G E  OF PLAN TS  ON THE INCIDENCE OF B U B  IK 
T fN -) *  , JAVA AND I R  2.0.
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3. EFFECT OF HOST NUTRXTXOi ON THE INCIDENCE OS? BACTERIAL 
LEAF BLIGHT X« T (H)l,

The data regarding the onset of symptoms and 
disease intensity are presented In Tables 2*3,4 and 5*

Table 2. Effect of varying levels of HPK on the 
onset of symptoms due to bacterial loaf 
blight in T(W)l.

Different Levels of k/ the Day of onset of symptoms levels of  ......  - t h . ■ i. — ....... ..
» and p K2 k3

n0pl 7 7 7 7

V a 8 7 7 7
ngPg 7 7 7 7

V i 7 7 7 7

°1P2 7 7 8 8

nlP3 7 8 7 7

n2Pl 5 5 5 5

n2P2 6 5 5 5

°2P3 5 5 5 5

n3Pl 7 5 5 5

G3P2 6 5 5 5
n3p3 5 5 5 5

V.
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Table 3 b Effect of sine# manganese and boron on 
the onset o t symptoms due to bacterial 
leaf blight in T(H}1«

Treatment Pay of onset of 
symptoms

n2p2'k2 +  2X1 5

° 2 p 2 k 2  +  m

5

a 2 p 2 * 2  +  B
5

n 2 p 2 k 2  ** : ' n  "*  ■M - n  +  ^
6

Tha onset of synptoms ware either on the seventh 
or on the eighth day at lower levels of nitrogen nQ and 
n^ (45 kg/ha) irrespective of tha different levels of 
potassium and phosphoruso fiowovar# with an increase in 
the level of nitrogen n^ (90 kg/ ha) and n^ (135 kg/ha) 
the typical symptoms of bacterial leaf blight were 
observed on tha fifth day except in treatments like
n2^2^0* n3^2^0 w^ero these symptoms appeared
only on the sixth and seventh day respectively (Table 2). 
in pots supplemented with minor elements alone and in 
combination* tha symptoms of bacterial leaf blight were 
noticed on the fifth ana sixth day respectively after 
inoculation with tha pathogen (Table 3),



Table 4* Effect of varying levels of SJPK* Zn, m  and B on disease* 
intensity due to bacterial leaf blight in T(N)1*

Treat
ment

Mean
disease
inten
sity

Treat
ment

£i©an
disease
inten
sity

Treat
ment

Maan
disease
inten
sity

Traat-
rasnt

i-tean
disease
inten
sity\

Treat
ment

i-fean 
diseai 
in ben 
sity

nopi ko 29*93 nlplk0 39.50 n2plk0 35*18 n3plkQ 57*18 zn 39*52
Dopiki 19*43 alplkl 35.18 n2pXkl .29*93 n3 ^ lH 39*51 Kn 29*93
nGplk2 29.93 °lplk2 29.93 °2pXk2 38*31 n3plk2 44*66 ■ B 44*06
nQ p l^ 24*68 alplk3 24*63 a2plk3 39*51 n3plk3 52.94 £n*Ma*B 29.93

nQ&2**0 24*68 alp2k0 43*33 n2p2k0 57.13 n3p2k0 38*81
nQp2kl 35*18 34*27 n2P2kl 34.25 a3p2kl 34*26
n0p2k2 24*63 nlp2k2 24.68 a2p2k2 24.68 39,50
n0P2k3 24*63 nlp2k3 24.68 n2P2k3 24.68 u3p2k3 44,06

nQp3kQ 29*93' alp3k0 39*51 n2p3kG 29*33 “3*3*0 29*93

V 3kl 29*93 niP3kl 29*93 “2*3*1 19*43 n3p3ki 29*93

nGp3k2 24*60 nlp3k2 24*68 n2p3k2 24*68 n3p3k2 66.03

°GP3k3 19*43 nXp3k3 24.63 19*43 V 33k3 43*16

* Average of 3 replications

to
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Table 5* V& an table for the In tor action between 
different leva Is of 8PK, and.diseases 
intensity duo to bacterial leaf blight 
in t£h)1.

P1 *2 p3 3*0 &2 k3 i'tean
m

°0 25.99 27*30 25.99 28.10 28.18 26,43 22,93 26.43

°1 32.32 31*86 29.69 40.94 33.12 26.42 24.64 31.29

n2 35*85 35.19 23.37 40.76 29.87 29.39 27.67 31.47

n3 43*44 39.16 43.52 42.00 34.56 49.37 48.38 43.70

Mean
p A

35.65 33.39 30.64 37.97 30.94 33.03 30.97

40.47 41 .lo 32.32 ■

h 31.01 34*49 27.31
35.68 20.39 35.02

k3 35.45 29.53 27.92

C.D. for caparison between a Cor f£) means - 5*319
C.D* for comparison between NK cornbination - 10*683



The study on th© effect of varying levels of nitrogen, 
phosphorus and potassium and minor elements such as sine, 
manganese and boron on disease intensity due to bacterial 
leaf blight in T(N)l showed that the main, effect of nitrogen 
and potassium was significant while that of phosphorus 
and minor elements like sine, manganese and boron was 
insignificant (Tables 4 and 5)# Pots which received aero 
nitrogen had the lowest disease intensity of 26*43 when 
compared to the disease intensity of 31*29, 31.47 and 
43.70 respectively for treatments involving (45 kg/ha)* 
n^C^O kg/ha) and n30.3S kg/ho) levels of nitrogen* 
h significant increase was observed with tha use of 
135 kg E-l/ha (2sbl© 5), The application of potassium, 
in general, decreased the disease intensity. A significant 
decrease was obtained at k^(22.5 kg/ha) and k^ (90 kg/ha) 
levels when compared to the level (Table 5)• However, 
there was no significant difference in disease intensity, 
between the k^, and k^ levels of potassium applied.

Only the n and k interaction was found to be signi
ficant. Since the affect of P was not significant, n x p, 
a x p K k and p st k interactions were also insignificant 
(Table 5)» Pots which coccivsd different levels of pota
ssium at soro level of nitrogen showed the least incidence



52

of bacterial leaf blight. In these treatments the 
disease intensity ranged from 22.93 to 23*18 (Table 5}« 
But with tha application of nitrogen at the rate o£
45,90 and 135 kg/ha the disease intensity increased 
significantly at level. However# this increase 
was not significant with the use of k^# and k^ levels 
of potassium except in tha case of n^k^ and n^k^ treat
ments where a significant increase in disease intensity 
was observed* In fact# tha maximum disease intensity 
of 49,87 and 48,38 were recorded for those treatmant 
combinations during this study liable 5),

4* SURVIVAL OF XASHHOMOrtAS CAMPSSTRZS pv. 0RYZA3 W 
VARIOUS MATERIALS

1, Soil
Tha data baaed on the number of plants wilted after 

Rowing disease free eeada of T(h)l in soil is presented 
in Table 6 and Figure 3. Tha pathogen was found to survive 
in soil for about 9 days after harvest of tha previous 
infected crop.
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Table 6* Percentage of plants wilted duo to bacterial 
leaf blight in  soil.

Date
of
cowing

Total number 
of seeds 
3 own

Humber of
plants
lilted

Percentage 
of plants 
wilted

0
3
e
9
12

20
20

20

20
20

12
11
8
3
0

60
55
40
15
0

When tlie seeds were sown on tha same day after 
harvest of the1 previous infected crop* 60 par cant of 
the plants wilted due to bacterial leaf blight {Table 6) * 
The percentage of plants infected on the 3rd and 6th day 
was also higher in tha range of 40 to 55 per cent* 
However* there was considerable reduction in the number 
of plants affected on the ninth day and there was no 
incidence of bacterial leaf blight in seeds sown on the 
12th day after harvest of the infected crop.

2. Plant debris and crop refuse

xanthomonas caiapostris pv orysae' was found to 
surlva in infected straw and crop refuse for about 28 
days after harvest of tha previous infected crop. The
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data based on the nunfcer of plants wilted after sowing 
disease free seeds of T (N) 1 in soil supplemented with 
the infected straw and crop refuse is given in Table 7 
and Figure 4®

Table 7* Percentage of plants wilted dua to bacterial
leaf blight, in soil supplemented with infected 
plant debris and crop refuse

infected material

Plant debris Crop refuse

Date Total No® of Percsn- Date Total No*o£ Percen-
of No®of plants tag© of of ho*o£ plants taga of

sow- seeds wilted plants sow- seeds wilted plants
ing sown wilted lag sown wilted

0 20 16 80 0 20 18 90
7 20 13 65 7 20 15 75
14 20 12 60 14 20 12 60
21 20 7 35 21 20 10 50
23 20 4 20 20 20 7 35
35 20 0 0 35 20 0 0

&hen seeds were sown on th© some day after harvest 
of the previous infected crop® 80 to 90 per cent of the 
plants were wilted due to the incorporation of infected 
plant debris and crop refuse respectively {Table 7)*
The percentage of plants infected on the 7th, 14th and 
2lst day war® also higher in both the cases* However,
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there %/as a progressive reduction in the number of 
plants affected on the 28th day and. there was no 
incidence of bacterial leaf blight in needs sown on 
the 35th day after harvest of the infected crop*
The pathogen was found to survive relatively batter in 
crop refuse than in plant debris*

3,* Infected seed material

In infected seeds of T(m )1* tho pathogen was found 
to survive for about 90 days- The data baaed on the 
percentage of seeds infected with Xanthomonas camp&otris 
pv* orvaae detected by plating on potato nurcrcse 
peptone agar medium Is given in Table 0 and Figure 5*
Zu general, a higher percentago of infection was noticed 
in the case of husked seeds* The pathogen could be 
detected for about 60 days in both naturally and artifi
cially infected seeds*

The number of seeds infected on tha 9Qth day waa 
considerably low and on the 105th day no infection could 
be detected either in naturally or artificially infected 
seed material*
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Table 8. Survival of XanthoHionag camnastrls pv. orvssae In infected 
seed, material*

Treat-
Percentage 
on. potato

of infocted seeds at different days on plating 
sucrose peptone agar radium.

uiQii w
0* 15 30 45 60 75 90 105

A* Naturallv 
infected 
seeds
(Jn husked 
seeds 86*66 80 66.66 46.66 40 20 6.66 0
Hushed
seeds 86*66 80 66.66 53.33 46.66 26.66 6*66 □

S* ATtlfi 
daily 
infected 
eeads
Unhusked 
seeds 90 66.66 60 46*66 26*66 10 3.3 0
Hus Iced 
seeds 93.33 76.66 70 46.66 33.33 10 10 0

0 — Day represents the day of harvest of the infected 
cro"'o or the day of^artificiai^inoc^ulafclon of 
seeds with die path agon.

CR
0*1
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5 . GHSmCAk CONTROL OR SaGTERUJj LSAF blight of axes
A* In vitro evaluation of antibiotics and fungicides 

againat Kanthombnas cam oaa trig pv oryaae

Table 9* Growth inhibition (nm) * of Xanthomonas camneatris 
pv prygae due to various antibiotics and fungi
cides under in vitro conditions

Nature of Concentration of antibiotic/fungicide (ppm)
antaoiocxc/ —
fungicide 50 100 250 500

A* Pure antibio
tics

■

1» Arabiatrin 12*33 24*66 26*33 29*33
2* Chloromycetin 12*33 20*66 24.40 26*33
3. chlorostrep 0 26*66 27 31*83
4* Penicillin 0 0 0 0
5* Tarramyein 21 23 32*66 42.66
B.Coasmercial 
oransration of 
antibiotics

1® Paushamycin 12 17 22*66 36
2• Plantomycin 11 * 60 20*33 23*33 25*66
3» Ctreptocycline 21*33 23*33 26* 33 39

C* Fungicides 500 700 1000 1500
1. Davistin 0 0 0 0
2* Hinooan 0 0 0 13*6
3* Kitasin 0 0 0 0

3000 3500 4000 4500
4® Pithana M 45 0 - 14.66 21.60 26*30

* Xean of three replications
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1* CD for comparison of treatments A with 8 and c * 0*0584
2* -do- A with 4 of C » 0*0876
3 , -do- between B with C «■ 0*0923
4* -do- between a/B/C => 0*1231
5, -do- between levels of A °» 0.1011
6* -do- -do- B » 0*1306
7. -do- -do- C )

except Dithane m-45 ) ® 0*1306
8* -do- between levels of ) » 0*2262

( Dithane M-45 )
9* -do- between single treatments * 0*2262

A progressive reduction in growth of ^anthomonas 
camoaatrls pv orygaa was seen with an increase in the 
concentration of various antibiotics and fungicides except 
in the case of penicillin and fungicides like kitas in and 
bavlstin* Those chemicals did not show any inhibitory 
effect on the growth of the pathogen on potato sucrose 
peptone agar medium (Table 9)* a similar result was also 
observed with chlorostrep at 50 ppm* hinosan at all the 
lower concentrations up to 1000 ppm and di thane M-45 at 
3000 ppm*

Among the pure antibiotics* coircnorcial preparation of 
antibiotics for plant protection and fungicides tested for 
any inhibitory effect on the growth of fenthomonas 
camoastria pv* oryaaa* terramycln and straptocycllne at 
SGQ ppm and dithane M-45 at 4500 ppm produced the maximum 
cone of growth inhibition (Plata 8*9)* These were respoc-



Plats VIII
Growth Inhibition (mm) of XanthomonaB osmoastris pv 
orygae due to various antibiotics and fungicide*

1* Ambistxin 500 ppm
2* Chloromycetin 500 ppm
3* Chlorostrep 500 ppm
4. Terramycin 500 ppm
5* Dithane K-45 4500 ppm
G. Control Distilled water

Plate XX
Growth inhibition (mm) of XanthomonaB camoestris 
pv* oryzae due to Various commarcial preparation 
of antibiotics for plant protection*

A Plantomycin 500 ppm
0 Pausharaycin 500 ppm
G streptocycllna 500 ppm
D Control Distilled wator



Plato IX Growth Inhibition (noi) of Xanthomonao 
oamp.ootrig pv orysee due to various 
commercial preparation of antibiotics 
for plant protection*
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tivaly 42*66, 39*0, 26.30 ora and were significantly 
higher than that obtained, with the corresponding concen
trations of all other antibiotics and fungicides tastad 
C^abla 9 and Figure 6).

Table 10* Growth inhibition of Xanfchoatonao campeatria
pv oryzaa due to dithane K-45, st reptccycline 
and terramycin under in vitro conditions.

gone ■ of growth inhibition (mia) *
S^45QE(npi3) i.-.treptocyaliaa (ppm) Terramycin (ppm)

250 500, 250 500

4000 26*07 29*68 20.67 25*31
4500 30 37.70 23.33 31.33

# î aan of three replication 
C«£>. for comparison between treatments * 0*33

Two different combinations of dithane JM—45 at 4000 and 
4500 ppm along with tsrramycin and stroptocycling at 250 
end 500 ppm wore also tested for any increased inhibitory 
effect on tha growth of tha pathogen on potato sucrose 
peptone agar medium. In general, the inhibitory effect of 
dithane M-45 at 4000 and 4500 ppm with the above concentra
tions of terramycin and otraptocycline, Increased signi
ficantly when compared to the inhibition obtained with the 
use of dithane M-45 alone (Tables 9 and 10 and Plate 10)• 
This increase was more with dithane m-45 at 4500 .prolong
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Growth inhibition (nan) of Xanthomonaa pampas trie 
pv» oryggo duo to dithano f-i-45 along with 
straptocyaline and torramyoin.

A - Torramycin - 500 ppm
B - Dithansr M-45 - 4500 ppm
C - Strap tooyclina - 500 ppm
A+B - Terramycin -f Dithane M-45- 500 + 4500 ppm
B*Q - Dithane M-45 strepto-

cyclin© - 4500 * 500 ppm

Plata X
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with both tne levels of ■ trap tocydine and terramycin.
Tha maximum zone of growth inhibition of 37*70 mm wee 
obtained with a treptocyclina at 500 ppm along with 
dl thane .4*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 di thane 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 a one 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*

ihe antibiotics# fungicide and their combination 
which were found to be most effective against the pathogen 
under U i 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

Antibiotics/
fungicide

Concen Disease intensity
tration
(ppm) Before treat- After treat

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 ♦ 

S treptocy d i n e
4500 +
500 62*39 60*44

5* Control 60*41 77*66
Mean disease intensity 64.32 -

• Keen of 4 replications 
CD for cotqparison between treatments • 9.08

A significant reduction in the spread of bacterial 
leaf blight was observed in all the treated plots except 
where dithane 14-45 alone was sprayed at 4500 ppm concen
tration (Plates 11# 12# 13 and 14)* Ihe 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 77*66 of the control plots
(Table 11 and Figure 7)• in dithane M-45 alone treated»
plots# there was an increase in disease intensity from 
62*11 to 75*70 during the same period*



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

Plate XXZ effect of spraying with dithans tt-45
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 streptoeycllniMn the control of bacterial leaf blight under field -condition
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A significant increase in yield over the control 
plots was obtained only in the case of terramycln and 
strapfeocycline treated plots (Table 12)* These two 
treatments gave a net yield of 1.05 and 0*95 t/ha 
respectively when compared to the average yield 0*79 t of 
the control plots (Table 12). Ths increase in yield due 
to the combination of dithane M-45 and strap to cy cline was 
also higher. However, such an iocroasa obtained due to 
dithane M-45 alone was only marginal to the extent of 
2.42 per cant.

Table 12. Hffect oil varioua chemical treatments on 
the yield of Culture-4 rice variety 
affected with bacterial leaf blight.

Treatment Yield 
t /ha

increase in 
yield with 
respect to 
control 
plots

Percen
tage
increase 
in yield

Terramycln (500 ppm) 1.0539 0.2534 24,99
Dithane M-45(4500 ppm) 0.3101 0.0196 2*42
Sfcreptocycline (500 ppm)0.9451 0*1546 16.36
Dithane M-45 -f* 
s treptocycline 
(4500 + 500 ppm)

0*8975 0.107 11.92

Control 0.7905 ■ap -

C.b. for conparison between treatments a 0.145
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6* EFFECT OF WEATHER OK THS XNCIDEtJCS OF BACTERIAL.
LEAF BLIGHT DURING DIFFERENT CROP SEASONS

In general# the incidence of bacterial leaf blight, 
was observed only during the additional crop season 
when the relative humidity and rainfall was considera
bly higher than that of the Funja season. The average 
relative humidity and rainfall for tha period from 1979 
to 1983 was 75.80 per cant and 477.91 mm respectively 
during the additional crop season while these were 
59.2 par cent and 118*15 mm respectively for the same 
period during the Punja season (Table 13)* The average 
maximum and minimum temperature for these two seasons 
was 31*26 and 34*Q1°C and 24*53 and 24*04°C respectively*

Table 14* Weather data for the additional crop season 
of 1984

tonth •Maxi
mum
temp.Cr

Mini
mum
temp*c

Relative
humidity

GO
Rainfall
(mm)

June 29 23 89 379
July 30 24 90 380
August 30 24 91 383
September 31 21 90 350

Average 29*6 23 • 2 90 374. S



Table 13. Effect, of weather on the incidence of bacterial leaf blight
Major crop season

Mditiorial crop (uUgq—Septerabsr) Punja crop (October—January)

Year Maxi
mum
temp.
oc

Mini
mum
temp

oC

Relative
humidity

(%)

Rainfall
(mm)

incidence
Of DLB

Messi—
mum
temp.
o
C

Mini
mum
temp
o
c

Relative
humidity
(54)

Rainfall
(mm)

Incidan
CQ o f
BZiB

1979 32,02 24*52 77.53 474.85 34.43 23.97 64.5 154.98 am

1980 31*94 24*53 73.75 411.33 * 34.23 23.87 60.75 98.95 -
1981 30,9 23.78 81.63 476.83 ffi> 33.67 24.19 55.5 143.75 -
1982 31.77 24.72 73.25 529.75 + 35 24.23 57.75 85.9 -
1983 29*67 25.1 72.83 497.03 32.67 23.89 57.50 107.2 -

Aver
age 31.26 24.53 75.80 477*91 34.01 24.04 59.2 118.15

cn
*p>
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The averages relative hunddity and rainfall
/ijOOduring the present investigation^ also higher, in 

the range of 90 per cent and 374*5 ran (Table 14) 
respectively*

During this period# a natural incidence of 
bacterial leaf blight v/as observed in culture-4 
rice variety at Kolnakary block* This area was 
subsequently selected for the in vivo evaluation 
of selected antibiotics and fungicide for the 
control of bacterial leaf blight under field condi
tions*



DISCUSSION



DISCUSSION
One of the most important factors that bring 

about considerable reduction in the yield of rice in 
Kerala* especially during tha additional crop season 
at Kuttanad is the high incidence of bacterial leaf 
blight due to Xanthomonaa camoestria pv. pryssSo 
An effective control measure for this disease is 
lacking even today* Taking these fact̂ a into considera
tion* the present investigation was taken up with 
the following main objectives*

(1) To find out the relative susceptibility 
of three commonly cultivated varieties 
of rica* T($Ol* Jaya and IR-20 to bacterial 
leaf blight*

(ii) To study the effect of different levels
of NPK and certain minor elements such as 
sn* c-in, B on tha incidence of bacterial 
leaf blight in T(N)l»

(Ui) To understand the ability of the pathogen 
to survive in various materials*

Civ) To evolve a suitable control measure for 
tills most devastating bacterial disease 
of rice in tho state*
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A virulent strain of Xanthomonas camoastris pv* 
orvaaa maintained at the Department of Plant Pathology, 
College of Agriculture* Vollayani was used for this 
investigation* This culture was tested cues for its 
virulence in a bacterial leaf blight susceptible 
variety of sice* T(U)i, from which it was reisolated 
for further studies*

During the first part of this investigation* 
tha relative susceptibility of three varieties of rice* 
T(M)l* Jaya and IR-20 to Xanthamonaa camoastris pv* 
orvaaa at four different stages of plant growth was 
studied* In all these varieties* the onset of synptom# 
was uniformly on the fifth day at seedling, maximum 
tillering and panicle initiation stages* while at 
flowering stage* the symptoms appeared only on the 
seventh day after inoculation with the pathogen*

2(H)l was found to be highly susceptible toi
bacterial leaf blight with a mean disease intensity of 
39*45 followed by Jaya and IR-20. xr-20 had the least
mean disease intensity of 23*05 for all the, stages of 
plant growth studied together* This indicates that 
T(H)1 is tlie most susceptible variety to bacterial leaf 
blight and that 1R-2Q may be regarded as a relatively 
resistant variety to this disease* Similar observations
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were also mads oarlier by Mahnood and Singh (1970) 
for rice varieties such as T(H)i, T65, Padma, IR-Q and 
IR-5, Dath at gl» (1977) for t (h )i and for varieties 
like IR-20 and IR-22 (Annon 1970, 1973].

Among the four critical stages of plant growth 
studied for their susceptibility to tacts rial loaf 
blight, tha maximum tillering stags was found to bo 
most vulnerable stags to Xanthomonag in all the thrao 
varieties* The plants were comparatively more resistant 
at the flowering stage in 2(H)! and Jay a, while in Ift-20 
such a resistance was observed only at the panicle 
Initiation stage. Several other workers have also studied 
tha relative susceptibility of different varieties of 
rice at various stages of plant growth to bacterial leaf 
blight. However, these reports are not in agreement with 
one another with .regard to their increased or decreased 
susceptibility to bacterial loaf blight at any one parti
cular stage of plant growth. Thus oevadath and Padmanabhan 
(1969) basod on their study using 20 dlffnresnt varieties 
of rice reported that tho flag leaf stage was the most 
susceptible stage in all the varieties studied to bacterial 
leaf blight. Mahaood and Singh (1970), ito and Ldra (1976) 
have reported that the maximum tillering stage was the most 
susceptible stage in the rice variety Jay a, to Xanthomonas 
oryaae. a  similar result was also observed during this
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study as well* The flowering stag® was found to be the 
most susceptible stag® of plant growth to bacterial leaf 
blight in varieties such as Karuna# IR-20 and IR-Q by 
Davadath and Xiao (1973 J« However# during the present 
investigation# in all the three varieties of rice studied# 
including IK-20# the flowering stag© was found to be the 
least susceptible stage to bacterial leaf blight ©van after 
artificial inoculation with a virulent culture of 
Xantnomonas carapa3fcrla pv* oryaae* The reason for this 
apparent lack of agreement with all these results may be 
due to tho fact that those are the result© reported from 
experiments conducted at different places with entirely 
different environmental conditions* It could also probably 
Involve the comparison of experimental data based on the 
natural incidence of bacterial loaf blight with that 
resulting from the artificial inoculation of the pathogen 
either under green house or under field conditions* Even 
then# it appear© to bo reasonable to conclude that in 
general# the maximum tillering and panicle initiation stages 
of plane growth are the most suscaptiblo stages to bacterial 
leaf blight due to Xanthotnonas camoostrl© pv orvga®*

Tha effect of three major elements such as nitrogen# 
phosphorus and potassium and three minor elements such as 
ainc# manganese and boron on the incidence of bacterial 
leaf blight in was also studied* The plants war©
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uniformly inoculated with a virulent culture of 
Xanthomonaa caropsatrls pv* orvaae at tha maximum tiller
ing stage*

The onset of symptoms were either on the seventh 
or on the eighth day at lower levels of nitrogen* nQ and 
n^ (45 kg/ha) irrespective of the different levels of 
potassium and phosphorus* However* with an increase in 
the level of nitrogen, n^ (90 kg/ha) and «3 (135 kg/ha> 
the typical symptoms of bacterial leaf blight ware 
observed on the. fifth day except in treatments like
n2^2^0' n3̂ 2̂ c0 n3p 2.̂ 0 yIlsre these symptoms appeared 
only on tha sixth and seventh day respectively* In pots 
supplemented with minor elements alone and in combination* 
the symptoms of bacterial leaf blight were noticed on the 
fifth and sixth day respectively after Inoculation with 
the pathogen* Tha early appearance of these symptoms in 
pots supplemented with tha higher doses of nitrogen can 
be due to tha increased succulent nature of various plant 
tissues at higher levels of nitrogen* This can also be the 
reason for the early appearance of the symptoms either on 
the fifth or on the sixth day in pots supplemented with 
2inc* manganese and boron along with normal level of HFK 
for f (tUi.
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I1 he study on the effect of varying levels of 
nitrogen* phosphorus and potassium and sine* manganese 
and boron on disease intensity due to bacterial leaf 
blight in T (H) l showed that the main effect of nitrogen 
and potassium was significant while that of phosphorus 
and minor elements such as nine* manganese and boron 
w4j&3 insignificant* Pots which received zero nitrogen 
had the lowest disease intensity of 26.43 when compared 
to the disease intensity of 31*29# 31.47 and 43*70 
respectively for treatments involving (45 kg/ha)#

(90 kg/ha) and n9 (135 kg/ha) levels of nitrogen*
A significant increase was observed with the use of 
135 kg N/ha* The application of potassium, in general 
decreased the disease intensity. A significant decrease 
was obtained at k^(22«5 kg/ha) and (90 kg/ha) levels 
when compared to the k^ level. however, there was no 
significant difference in disease intensity between the. 
k̂ # k2 and levels of potassium applied. These obser
vations are in agreement with the studies conducted 
earlier by several other workers such as bovadath (1969), 
Umagupte and Padmanabhao (1972), &eddy at gl. (1979)#
Choi jst ai** (J.90O)» The insignificant effect of 
phosphorus and minor elements on th© incidence of 
bacterial leaf blight is also reported earlier by Kim
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and Cho (1970)# HOhanty and Reddy (1978).

Only the i? and K interaction was. Sound to be 
significant. Since tha affect of P was not significant#
N x P and tf x P x K# P x K interactions were also 
Insignificant. Pots which received different levels of 
potassium at 2©ro level of nitrogen showed tha least 
incidence of bacterial leaf blight* In these treatments 
the disease intensity ranged from 22.93 to 28.10. But 
with the application of nitrogen at the rate of 45#90 
and 135 kg/ha# the disease intensity increased signi
ficantly at kg level. However* this increase was not 
significant with the us© of k̂ # k^ and k3 lava13 of 
potassium except in tha case of and n^k^ treatments
where a significant increase in disease intensity was 
observed. In fact the maximum disease intensity of 
49.87 and 48.38 v/ere recorded for these treatment 
combinations during this study* This observed contradi
ction regarding the effect of potassium may be a pheno
menon associated with highly bacterial leaf blight 
ausceptibia varieties of rice like T(N)l. A similar 
observation was also made by Bangs Reddy and Sridhar 
(1973). ‘Ihoy observed that an increase in the levels of 
potassium did not bring about an expected decrease in the 
disease intensity duo to bacterial leaf blight in T(£i)l.
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In soil# where a bacterial leaf blight affected 
crop was previously raised# Xanthomonas campestrls pv 
orvaae was found to survive for about nine days*
About 60 per cent of the plants were Infected when 
disease free seeds of I(H)1 ware sown in such a soil 
on the earns day after harvest of tha previous infected 
crop* However# the number of plants affected decreased 
gradually on the third# sixth and ninth day of sowing 
and there was complete absence of any disease symptoms 
in plants sown on the 12th day* a significant incidence 
of bacterial leaf blight was observed only upto the 
sixth day of sowing in soil* This indicate that the 
maximum number of days# the pathogen can survive in 
soil is only for about six or seven days* A similar 
observation was also made earlier by Singh 11971)# 
Chattopadhyay and Mukherjee (1974)# Mary and James Mathew 
(1939)* This observation is important because of the 
fact that the time lag between two successive crops of 
rice in same field at Kuttanad is usually more than ten 
days and since tha pathogen can survive in the soil only 
for a maximum period of nine days# one may rule out the 
possibility of a previously infected field serving as a 
source of inoculum for the next crop to be raised in the 
same area* However# it should be pointed out that this
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conclusion is mads mainly on the basis of taking soil 
as a|icne factor for tne survival and spread of bacterial 
leaf blight of rice* . Tharafora it is essential to study 
how the pathogen is going to survive in infected plant 
debris# crop refuse and seed material*

In Infected plant debris and crop refuse# Xanthoroonas 
campestrls pv* orygae was found to survive for about 20 
days* ftowever# out of these two infected materials#the 
incorporation of infected crop refuse in disease free soil 
was found to affect more number of plants with bacterial 
leaf blight than the plant debris* This shows that crop 
refuse can serve as a better source of inoculum for the 
pathogen than tha plant debris# although the extent of 
survival of the pathogen in both the infected materials 
was more or less same* These observations are not in 
agreement with that of Trimurty et al*(1932)* They have 
shown that Xantboraonas orvzae could survive in infected 
©bubbles after harvest for about 190 days on soil surface 
and for 130 days when burried in tha soil* However#
Mary and James Mathew (1930) have shown that Xanthoaonas 
camoestria- pv orvsas could survive only for about 23 
days in crop refuse and plant debris* The non-identical 
environmental conditions of the present investigation
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with that of Trimurty at gl* (1982) and the influence 
of tha sa?ne on the survival of .tha pathogen may be a 
possible reason for tha observed results here*

In infected seed material, the pathogen was found 
to survive for about 90 days with a gradual decline 
after 60 days* similar results were also reported 
earlier by Chat top adhyay and ftukherjee (1973), Mary 
and James Mathew (1980) and Pal et gl* (1902)* However, 
Singh and ftao (1977) have shown that Xanthomonas 
camoeatrla pv* orysea could survive at room tempera* 
ture in infected seed material for about 11 months and 
that the infected seed material can cause an epidemic 
of bacterial leaf blight during the next season under 
favourable conditions* therefore one has to taisa into 
consideration this as a possible factor for the recurrence 
of bacterial leaf blight in an endemic area# especially 
if there is a possibility, for sewing contaminated or 
mixed seed material during tha following crop season*
But this does not seam to be true at least in Kuttanad, 
Cohere the general practice la to use seeds of uhe main or 
the punja crop for the additional crop and vice versa, 
whsreaver possible* Under chis circumstances, one 
could normally expect an incidence of bacterial leaf
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blight; during the main crop or the punja aeason since 
there is every possibility £or the use of some of bacterial 
leaf blight affected seed material collected from previous 
additional crop# when normally tha disease occurs in 
Kuttanad* But the observations on the incidence of 

>. bacterial leaf blight for the lest five years shows that 
there is practically no Incidence of this disease in 
Kuttanad during the Punja season# At the same time 
during the addition crop sons on# when practically disease 
free seed material from the Punja crop will be used as 
seed material# there is always the incidence of bacterial 
leaf blight* This proves beyond doubt that the infected 
seed material in a normal cropping practice# will not 
serve as a source of inoculum for bacterial leaf blight# 
unless one uses it for raising a crop immediately after 
the harvest of a previous infected crop* therefore# 
under normal circumstances what can be the predisposing 
factor for the incidence of bacterial leaf blight in 
Kuttanad that predominantly occurs only during the 
additional crop season?* It appears that a favourable 
environmental condition is essential for tha wide spread 
occurrence of bacterial leaf blight even if the inoculum 

level s is low* In the absence of a favourable environ—
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mental condition for disease developmsnt# as It 
normally occurs during the Punja season in Kutteanad#

A*jLjLK*i
the disease may not occur even if- there is a potentially
A -L A -jv a a  ^ c < x c i - -

higher source of inoculum* ‘This hypothesis appears to
/*■ a

he true from the observations made during the present 
investigation*

In order to prove this# tha weather data for the
Nlast five crop seasons in Kuttanad from 1979 to 1983 

wets examined for both the crop seasons along with the 
recorded incidence of bacterial leaf blight* The results 
were found to be quite interesting* In all these five 
years an incidence of bacterial leaf blight was recorded 
in Kuttanad only during the additional crop season and 
practically no incidence of this disease was noticed 
during the Punja or the main crop season* The average 
rainfall# relative humidity# maximum and minimum tempera
ture for the period from 1979 to 1983 during this season 
(October to January) was 118*18 mm# 59*21 par cent 34*10 
and 24.04°c respectively and for the additional crop 
season (June to October) these were 477*91 mm# 75*80 par 
cent# 31*26 and 24*53°C respectively* It is thus clear 
that the weather variations aro quite distinct at least 
with regard to two important paramo tors such m the
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rainfall ana relative humidity* These were signi
ficantly higher during the addition crop season when 
only the Incidence of bacterial leaf blight was 
consistently observed* Thin was also true for the 
additional crop season for the year 1984 whan the 
present investigation was conducted* Therefore it 
appears to be reasonable to conclude that the incidence 
of bacterial leaf blight in Kuttanad is highly correlated 
with the weather conditions existing during the crop 
season* This is supported by the works of Reddy and 
Plllai (1974)# MohiuddLn et fll*(1977), srlnivasen and.
Singh (1983)* They have# all reported that a weather 
condition involving a well distributed rainfall end 
high relative humidity during the crop season along with 
a maximum and minimum temperature of 30 to 35°C and 
24 to 2G°C respectively was highly favourable for the 
wide spread out break of bacterial leaf blight*

Different chemical agents have been tried by various 
workers for the control of bacterial leaf blight* Some 
of these chemicals tried earlier ware fungicides especially 
tha copper containing fungicides* tiowever# with the 
advent of antibiotics# it became a general practice to 
use various antibiotics either in their pure form or
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as their comraarcial preparation for plant protection 
purpose for the control of bacterial leaf blight of 
rica* During the present investigation also these three 
methods of control measures were used especially under 
field conditions*

During the first part of this study* five antibio
tics such as amblstrin# chlorostrep* Chloromycetin# 
penicillin and terramycln and three commercial prepara
tions of antibiotics for plant protection* like 
paushamycin* plantomycin and s traptocyeline at concentra
tions ranging from SO to 500. ppm and four fungicides 
such as hinosan# kitassin* bavistin and dithane M-45 at 
concentrations ranging from 500 to 4500 were used 
inorder to study their inhibitory effect on the growth 
of Xanthomonas campeatrio pv* orygae on potato sucrose . 
peptone agar medium* The different concentrations of 
Various antibiotics and fungicides ware fixed as per 
their normal recommendations for the control of bacterial 
or fungal diseases of rice* it was found that terramycln* 
streptocycline and dithane M-45 were the most effective 
chemical agents against this pathogen under in vitro 
conditions* The son© of growth inhibition obtained



80

were respectively 42*66# 39*0 and 26*30 ehu* However# 
for some unknown reason# no growth inhibition was 
observed with penicillin at any of the concentrations 
tried during this investigation*

In the study involving the combination of dithane M-45 
at 4000 and 4500 ppm along with terramycin and strepto- 
aycline at 250 and 500 ppm concentrations# til© treatments 
consisting of the higher level of thin fungicide with 
either of the antibiotics gave tha maximum zone of growth 
inhibition* However# an additive effect due to the 
comblnationjof this fungicide along with either of tha 
antibiotics tried was observed only with the combina
tion of dithane M-45 at 4500 ppra and atreptocycline 
at 250 ppm* Here the moan acne of growth inhibition 
noticed was higher than that obtained with the use of 
either of these chemicals alone*

Based on the above study# four treatments were 
subsequently solacted for the control of bacterial leaf 
blight under field conditions* These were spraying with 
streptocycline and terramycin at 500 ppm# dlthane H-45 
at 4500 ppm and dithane M-45 along with streptocyclina 
at 500 ppm respectively* The plants were sprayed on the 
14th day after the appearance of the symptoms of bacterial 
leaf blight in a farmer's field at Kinakary in Kuttanad# 
during the additional crop season of 1984. Mi area of
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was selected for this purpose* Thu observations ware 
recorded 14 day® after spraying with different chemical 
agents* A significant reduction in disease intensity 
when compared to the control plots was observed after 
spraying with terramycln and streptocycllne* There was 
also a slight decrease in disease intensity by spraying 
with dithane M-45 along with streptocycllne* However# 
there was no effect by spraying with dithane M-45 alone 
at 4500 ppm concentration* Here# tha disease intensity 
infact increased from that of the prespraying stage and 
was almost similar to that of the control plots*

The difference in the effectiveness of various 
treatments was also reflected in the net yield at the 
time of harvest* Thera was an increase in yield of 
about 25 per cent and 16*4 per cent in treatments 
Involving the spraying of terramycln and streptocycllne 
when compared to the control plots* The combination of 
dithane M-45 and streptocycllne gave an increase in 
yield of about 12 per cent while that of dithane M-45 
along gave only a low increase in yield of about 2*5 
per cent* Th© above observations on fchs control of
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bacterial leaf blight 1® almost In B£j2?s©£a&ssfc with 
that of Jain ot al<* (1966), .Cesal et al»* (1967) *
Singh et al*# (i960) and burgapal at al# (1901) 
who have all reported the efficacy of various anti
biotics such as strsptoeyclin©# oxytetracycline* 
chloramphenicol# agrimycin at concentrations from 
100 to 500 ppm under various experimental conditions 
for the control of leaf blight of rice*

Therefore* for an effective control of bacterial 
leaf blight# one has to use an antibiotic# either in tha 
form of kerraraycin or ©treptocycline# The use of any 
fungicide for this purpose does not seam to be advan
tageous* even when it is used in combination with an 
effective antibiotic# Another interesting result was 
that spraying of terramycin was the most effective 
treatment for the control of bacterial leaf blight in 
terms of yield and reduction of disease symptoms when 
compared to straptocyCline# which 13 normally used for
the control of bacterial leaf blight# Here one may raise

intha question# whether the rerrarayeln̂ ifcs pure form# 
normally used for treatment of human diseases# can be 
used for a plant protection purpose by taking into
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consideration its relatively higher cost (terraiqycin 
500 rag - Rs#l*75 and streptocyclino 500 mg - £?e*0*Q0) 
and tha possibility for a rapid dovalopmant of anti
biotic resistant strains of Xanthomonas campeatris pv* 
orysGG? However# tha efficacy of sfcrepbocyclin© can 
be improved by changing the existing 9 il ratio of 
streptomycin and oxytotracyclino in the commercial 
preparation available today to a batter formulation 
having a higher ratio of terramycln* This is further 
supported by the feet that under in vitro conditions 
terramycln was more effective than streptomycin in 
inhibiting the growth of Xanthomonas camnestria pv* 
orvaae on potato sucrose peptone agar medium.

The net result will bo a formulation of streptocycllne 
with higher efficiency which can bring about an effective 
control of bacterial leaf blight under field conditions*
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SUMMARY

A study on the effect of age of plants and host 
nutrition on the incidence of bacterial leaf blight (Q3UB) 
of rice caused by Xanthoraonaa canape atria pv orvsae was 
conducted at the College of Agriculture* Vellayani, 
Trivandrum during 1983-04. The field experiment to 
evaluate the comparative efficacy of different control 
measures of bacterial leaf blight was laid out in a 
farmer® field at Kinakary in Kuttaned.

'Tha effect of age of plants on the incidence of 
bacterial leaf blight was studied using three popular 
varieties of rice namely T(8)l, Jay a and lft-20 at four 
critical stages of plant growth such as seedling, maximum 
tillering, panicle initiation and early flowering stages. 
At flowering stage the onset of disease symptom was 
noticed only on the seventh day after inoculation with
the pathogen while it was observed on the fifth day in

6>

all the three varieties for the remaining three stages 
of plant growth. T (ft) % was found to be tha most suscepti
ble variety followed by Uaya and IR-20. Among til© four 
different stages of plant growth, tha maximum tillering 
stage was found to be the most susceptible stage to 
bacterial leaf blight.
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The study on the effect of host nutrition on the 
incidence of bacterial loaf blight in T{N)1* clearly 
indicated that when higher doses of nitrogen were added 
the onset of symptoms vjera earlier on the fifth day 
after inoculation with the pathogen while at lower levels 
the symptoms appeared only on the seventh day. In pots 
supplemented with minor nutrients like sine# manganese 
boron the symptoms of bacterial loaf blight were noticed 
either on the fifth or on the sixth day* The main effect 
of nitrogen and potassium on the development of disease 
intensity was significant while tha effect of phosphorus 
and minor elements was insignificant. The application of 
nitrogen in general increased the disease intensity while 
tho application of potassium decreased the same. But at 
higher levels of nitrogen a similar positive effect of 
potassium on disease intensity was not observed*

The pathogen was found to survive for about nine 
days in soil* then the seeds were sown on the same day 
after harvest of tha previous infected crop, 60 per cent 
of the plants ware wilted due to bacterial leaf blight.
She percentage of plants infected on the third, and sixth 
day was also higher in the range of 40 to 55 per cent* 
However* there was considerable reduction in the number of 
plants affected on the ninth day and there was no incidence
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of bacterial leaf blight in seeds sown on the 12th day 
after the harvest of the infected crop*

Xanthomonas camoeatrls pv oryaae was found to survive 
for about 28 days in infected crop refuse and plant debris* 
when the seeds were sown on the seme day after harvest of 
the previous infected crop# 80 to 90 per cent of the plants 
wilted due to tha incorporation of bacterial leaf blight 
infected plant debris and crop refuse respectively* There 
was a progressive reduction 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 crop* when compared to both the types of 
infected material fcho pathogen was found to survived rela
tively better in crop refuse than in plant debris*

In infected seeds of T(ti)l# tha pathogen was found to 
survive for about 90 days* In general# a higher percentage 
of infection was noticed in tha case of husked seeds* Tha 
pathogen could be detected for about 60 days in both natura
lly and artificially infected seeds*y/

In vitro screening of antibiotics revealed that among 
the pure antibiotics tested for any inhibitory effect on 
the growth of Xanthomonas campostrls pv oryaae* terramycln
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was tha most effective followed by chlorostrop# Chloro
mycetin and anibistrin# Penicillin was found to toe in
effective against the pathogen during this study# Out 
of the three commercial preparations of antibiotics, 
commonly used for plant protection purpose* streptocycline 
was highly effective followed by paushamycin and planto- 
mycin# Among tha fungicides tested di thane 14'45 was 
found to toe batter while two other fungicides tested# 
hlnosan and kitasin did not show any inhibitory effect 
on the growth of this pathogen# Two different combina
tions of dithana M-45 at 4000 and 4500 ppm along with 
terramycln and streptocycllne at 250 and S00 ppm respecti
vely were also used# In this case maximum growth inhibi
tion was obtained with streptocyclina at 500 ppm along 
with di thane m-45 at 4500 ppm#

The antibiotics# fungicide end their combinations 
which ware found to be most effective against XanthomormsA
campastrls pv orysae under in vitro conditions ware , 
further used for the control of tha pathogen under field 
conditions# This study -was conducted in a farmer*a field 
at Kainakary in Kuttanad# A significant reduction in 

, the spread of bacterial leaf blight was observed in all 
the treated plots except where dithane M-45 alone was 
sprayed at 4500 ppm concentration# Terramycin (500 ppra)



was found to be highly effective followed by otrapto- 
cyclin© at 500 ppm* A significant increase in yield 
over the control plots was obtained only in the case 
of terramycln and ctreptocycline treated plots*

The weather data collected for the two major crop 
seasons in Kuttanad for 1979 onwards and also the 
recorded incidence of bacterial leaf blight for both 
the crop seasons indicated that this disease occurred 
only during the additional crop season* This was found 
to be highly correlated with tha high relative humidity 
and rainfall occurring during this period# whoa compared 
to the Punja season* This observation was further substan
tiated by til® results obtained during this investigation 
as well«
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APPENDIX I

Effect of age of plants on tha incidence of bacterial 
leaf blight in T(N)1# Jaya and IR-2Q.

Analysis of variance table

Source S.S d£ M.S.S.' . F

Total 3464*04 35

Between varieties 1713*13 2 056*56
**

29.39

Between stages 731.38 3 243.79 **8.37

Varieties X Stages 320*10 6 53.35 1.83

srxor 699*43 24 , 29.14

* significant at 0*05 level
** Significant at 0.01 level



3£fect of varying levels of UPK, Znf Mn* B on disease 
intensity due to bacterial leaf blight in X(M)1.

APP8HDIX- IX
Analysis of variance table

Source s.s. d£ M.S.5. S

Total
Treatments
h

29980.04

5662*3

155

3 1954.06 **14.914
p 604*33 2 302.16 2.306
NP 385.35 6 64.22 0.490
K 1168 3 396 3.022*
NK 2322*75 9 313.638 2.394*
PK 1051*86 6 175.31 1.333
NPK 3910.12 18 217.22 1*653
Minor nutrients 452.82 3 150.94 1.152
HPX vs minor 
nutrients 76.78 1 76.78 0.586
Error 13625.33 104 131.02

* significant at 0*05 level
** Significant at 0*01 level



APPENDIX- XXXAnalysis of variance 'table
Growth inhibition of Xanthomonas canines trls pv* orygae (ram) 
duo to various antibiotics and fungicide under in vitro 
conditions*

Source s.s. df M.S.S. F

Total 559.27 143
Treatments 557.42 47
1* Between treat

ments 269.77 3 89.9233 4603.00
2» Between pure 

antibiotics 150.30 4 37.5750 1957.81
3« Between levels 

of pure anti
biotics 35.01 3 11.6700 * ft607.81

4. Between levels 
within pure 
antibiotics

t

25.79 12 2.1492 111.93
5* Between conaner- 

cial preparations 3.72 2 1.8600 96.8^
6* Between levels Of 

commercial pre
parations 16.96 3 5.6533 » *294.44

7 * Between levels 
within commer
cial preparations 2.12 6 0.3533 16.40

8* Between fungicide 
except dithane 
M-45 4 2 2 104.lt

9* Between levels 
of fungicide 
except dithane 
M-45 6 3 2 104.18

10* Between levels 
within fungicide 12 6 2 104.16

11* Between levels 
of dithane M-45 31.75 3 10.5833 551.21

12* Error 1-35 96 0.0192

• Significant at 0.05 level
** significant at 0*01 level



APPENDIX- IV

Growth inhibition of Xanthomonas camoastrls pv* 
orygae due to tha dithana 14-45# streptocyallne 
and tsrramycln under in vitro conditions*

Analysis of variance table

Source S.£> * df M.3*S* E

Total 4*468 23
ft*

Treatment 4*432 7 0*633 275.217

Error. 0*0366 16 0*002

* Significant at 0.05 IqvoX
<rft Significant at t-}o•o level



Analysis of variance table
Diseas© intensity under the field conditions after the 
treatments with antibiotics and fungicide

source . 3*5. df M.S.S. F

Total 5030*770 13
*■*

Treatment 4615.277 4 1153*813 33.239

Bloch 6*342 3 2*314 0.0666

Error 416.551 12 34.712

* significant at 0*05 level
** Significant at 0*01 level



APPENDIX—VI ,
affect of various chemical treatments on the yield 
of Culture-4 rice variety affected with bactorial 
leaf blight*

Source s.s* df M.S.S. F

Total 0.2947 19

Treatment 0.1823 4 0.04570 5.005*

Block 0.0023 3 0.00076 0.033

Srror 0.1096 12 0.00913

* Significant at 0.05 level
** Significant at 0*01 level
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abstract

a  study on tho effect of eg* of plants and host 
nutrition on the incidence of bacterial leaf blight 
of rice caused by Xaathomon&a cairioeatris pv* orvaaa 
was conducted at the College of Agriculture* Vellayanl, 
Trivandrum during 1933-84* Tha field experiment to 
evaluate the comparative efficacy of different control 
measures of bacterial leaf blight was laid out in a 
f armors ’ field at iClnakary in Kuttanad*

The effect of age of plants on the incidence of 
bacterial leaf blight was studied using three popular 
varieties of rice namely T (N)l* Jay a and IR-20 at four 
critical stages of plant growth ouch as seedling* maxi
mum tillering* panicle initiation and early flowering 
stages* At flowering stage the onset of disease symptoms 
was noticed only on the seventh day while it was observed 
on the fifth day in all tha three varieties for the 
remaining three stages of plant growth* T(N)1 was found 
to be the most susceptible variety to bacterial leaf 
blight followed by Jaya and IR-2Q• Among the four stages* 
maximum tillering stage was the most susceptible stage 
to bacterial leaf blight*



The study on the effect of host nutrition on the 
incidence of bacterial leaf blight indicated that when 
higher dpaoa of nitrogen were added# the onset of symptoms 
were earlier on the fifth day after inoculation with the 
pathogen# while at lower levels# the symptom® appeared 
only on the seventh day* The main effect of nitrogen 
and potassium on the disease intensity was significant 
while tha effect of phosphorus and minor element was 
insignificant. The application of nitrogen in general 
increased the disease intensity while the application of 
potassium decreased toe same. But at higher levels of 
nitrogen a similar positive effect of potassium was not 
observed.

J The pathogen was found to survive in infected seed* 
for a period of 90 days in infected plant debris and crop 
refuse for a period of 28 days and in soil for nine days*

In vitro sensitivity studies of toe bacterium against 
pure antibiotics showed the pathogen was sensitive to 
torramypin# chloroatrep# chloromycatin and ambistrin. 
Terramycin (500 ppm) gave the maximum gone of inhibition 
followed by chlorootrep (500 ppm). Among the commercial 
preparation of antibiotics* atraptocycline was highly 
effective followed by paushomycln and plantomyci.ru Out 
of the four fungicides tested# dithane M-45 was found to



be batter* Two other fungicide tested hinosan and 
JdLtasin did not chow any inhibitory effect on the 
grow til of the pathogen* Two different combination of 
dithane M-45 along with terramycln and streptocyclina 
ware used* In this case maximum growth inhibition was 
obtained with streptocycllne at 500 ppm along with 
dithane M-45 at 4500 ppm*

In vivo study using the antibiotics* fungicide 
and their combination on the control of the disease 
revealed that terramycln sprays offered better control 
of the disease than streptocycllne sprays* A signi
ficant increase in yield over the control plot was 
obtained only in tha case of terramycln and streptocylina 
treated plots*

The weather data collected for the two major 
crop seasons in Kuttanad for 1979 onwards and also the 
recorded incidence of bacterial leaf blight for both 
the crop seasons indicated that this disease occurred 
only during the additional crop season* This was found 
to be correlated with the high relative humidity and 
rainfall occurring during this period*


