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Abstract: Bacterial blight disease of rice is major constraint in rice cultivation. This disease is influenced by prevail-
ing weather conditions, rice physiology and nutrition. The experiment was carried out to assess the role of nitroge-
nous fertilizer on development of bacterial blight disease of rice and Xanthomonas oryzae pv. oryzae density in gut-
tation fluid. Disease development increased with increase in nitrogen fertilizer, among four doses of nitrogen tested
(control, 36, 54,72 kg ureal/acre), disease severity was maximum in the plot supplied with highest dose of nitrogen
i.e. 72 kg ureal/acre at both seedling (19.3%) and tillering stage (32.4%) at 30 days after inoculation. The highest
population density of X. oryzae pv. oryzae (6.02 log cfu/ml) was also recovered in guttation fluid collected from
X.oryzaepv. oryzae inoculated plants at tillering stage, from the plots supplied with highest dose (72 kg urea/acre) of
nitrogen.Scanning electron microscopic studies also revealed intense colonization by X. oryzae pv. oryzae in rice
leaves supplied with high nitrogen dose.
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INTRODUCTION oryzae, and this chiefly enters through hydathodes (the
. . . point from where oozing of guttation fluid occuess
Bacterial bl!ght of rice caused b@nthor.‘nonasor_yzae suggested by electron microscopic studies (Horino,
pv. oryzae, is the most devastating disease in south-19g4. \ewet al.,1984). As this disease is known to be
east Asia including India ca_using significant yield highly,/ ianuencéd by prevailing weather conditions,
e o .o i "y % affecs both Tost and pathogen physeloy
' ' PP However the quantitative relationship between ckang

in epiphytotic form in 1960, 1972, 1980 (Raieaal, in host : o

o J physiology due to prevailing weather and hu
1981) and_ again in the years 1985, 1991 and 1992, {an interventions such as enhanced doses of nitroge
appeared in severe forms in many rice fields off@un s fertilizers is poorly understood. This stucypls

causing losses from 6-76 per cent in grain yielca(B in the understanding the effect of nutrition splgia
1992). The reduction of grain yield due to thisedise nitrogen on disease %evelopment. bty

varies and it depends upon the stage of the crep, d
gree of cultivar susceptibility and a great extenthe ~ MATERIALS AND METHODS

conduciveness of the environment in which it OCCUrS. . o oeriments were conducted in Department of
(Akhtar et al., 2011). Bacterial blight is a vascular dis- P . . par ,
Plant Pathology, Punjab Agricultural University,

ease, therefore systemic in nature. Kresek and leal]:udhiana Punjab. Punjab pathotype, PbXo-7 (Lare

blight are the two symptoms that occur in rice (&kh 1.2011) ofX. oryzae pv. oryzae was used to inoculate
et al., 2008). The disease incidence and developmen} """ - Oryzae pv. oryza .
est rice cultivar Pusa 1121. Two plants were inocu

is greatly influenced by topographic conditionsyien lated in the centre of each plot.The nitrogen d

ronmental conditions and cultural practices. Among :

these factors application of heavy fertilizer dokks applied as 36 kg/acre (U36), 54_kg/acre (U54) a?'d 7
. : : : . kg/acre (U72) to rice crop. The nitrogen was apiie

nitrogen is mostly responsible for encouraging atse . s -

. i the form of urea. Nitrogen application was splitoin
development (Chat al., 1982; Reddyet al., 1979; two, with first half applied after three weeks m@itsplant-
Myintet al., 2007). Multiplication of bacteria in gutta- in ’and second a pﬁed after six weeks of tranri)i' fan
tion also plays an important role in increasing i Tr?ree re Iications?/\F/)ere kept for each treatmeng. ﬂ?hts
oculum potentialand in turn contributes to disedse € replicatl P i

receiving no nitrogen served as control (UO).

velopment. The guttation exudates are a carrietef acterial blight disease severity:Severity of disease
merous organic and inorganic constituents (Feng an(? 9 y: Y0 ;
in a plot was recorded as percentage of tissue iarea

Kuo, 1975) and these may be playing a significale r . ;
in the multiplication and spread of. oryzae pv. fected out of total leaf area. The data for diseaserity
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was recorded periodically at 10, 20 and 30 days aft  Oryzae was highly influenced by the amount of nitro-
oculation at seedling, tillering and booting stageaves  gen applied to the crop. As evident from Tabléod,
from the marked plants were assessed to obtaimgeer cfu of bacteria in guttation fluid increased with- i
lesion area (%) for disease severity in each plot. crease in application of nitrogen level at bothdsieg
Collection of guttation fluid: Guttation fluid was and tillering stage of crop. At tillering stage, xitaum
gently collected with a micro-pipette (Dingt log cfu (6.02) in guttation fluid was observed ilotp
al.,2001) from the upper 10 leaves at an interval of 1receiving 72 kg urea/acre after 1 day of inocutatibhe
day, 14 days and 28 days after inoculation. Theagut population density increased to 6.57 after 14 days
tion fluid collected from rice leaf was then sdsial 6.59 after 28 days of inoculation. It was signifitha (at
diluted up to 1ddilution. Plating was done for 0 5% level of significance) higher than the plotseieing
and 10" dilutions. The viable colonies were manually recommended dose of nitrogen fertilizer (Urea) wher
counted and number of colony forming unit per 1l o these values were observed to be 4.68, 5.93 arid 6.0
guttation fluid was calculated. respectively. Similar trend of increase in meam déu
Preparation of sample and examination under was seen when nitrogen dose was applied @ 54 kg ure
scanning electron microscopeleaves from inocu- acre and minimum log cfu was recorded in contrdl)(U
lated rice plant were sampled after 96 hour of inoc plots. It was also seen that number of tillers jplant
lation from rice plots supplied with 72 kg ureakcr were significantly different at both seedling ailtt-
36 kg urea/acre and no nitrogen. Leaves were deing stage of crop among the four nitrogen treatsent
tached at random, brought into the laboratory, andwhen high dose of nitrogen (U72) was applied, num-
tissues around xylem were carefully cut out with aber of tillers per plant was more (18 at tillerimgd 7 at
razor blade and fixed in 0.025 M potassium phos-seedling stage). It was followed by nitrogen do$e o
phate buffer containing 3% glutaraldehyde (pH 7.0) U54 and U36, where numbers of tillers were 14 a®d 1
for 24 hr at 4°C and post fixed in 1% osmium tetrox respectively at tillering stage. Very less vegetati
ide in the same buffer for 2 hr. The specimens weregrowth was seen when no nitrogen was applied to the
then washed three times with the phosphate buffefield i.e 10 at tillering and 4 at seedling stadethe
and subjected to serial dehydration with ethanal an crop (Table 2). High nitrogen application resulied
Freon and critical-point drying with Freon 113. The more biomass in terms of number of leaves anddille
specimens were coated with gold and examined withper plant. Although the amount of guttation fluichsv
scanning electron microscopy (Mebal., 1984). significantly different on whole plant basis butt rmm
The data on field for disease severity was stedibfi individual leaves. This can be attributed to faut t
analyzed using SigmaStat version 11. The signifieari  nitrogen supply influenced tillering and numbenexf
difference was tested at five per cent level obphility. per plant, which together determine the size ofctire
opy produced and hence the amount of guttatiod.flui
RESULTS AND DISCUSSION The results showed the influence of amount of giro
Effect of different nitrogen doses on population applied on the population buildup o€ oryzae pv.
density of X. oryzae pv. oryzae in guttation fluid and oryzae in rice guttation fluid. Nitrogen fertilizers influ
colonization in rice leaves by scanning electron mi  ence the nutrient level of guttation fluid (SakB990)
croscope: The population density oK. oryzae pv. by increasing the total amino acids in the fluithese
free amino acids serve as enriched food source for

Table 1. Effect of different nitrogen doses on populatiomsiy of X.oryzaepv. oryzaein guttation fluid in rice cultivar Pusa
1121 at seedling and tillering stage.

Nitrogen dose Population density ofX. oryzae pv. Oryzae (logcfu/ml guttation fluid)
(Urea kg/acre) Seedling stage Tillering stage
1day after 14 daysafter 28 daysafter 1day after 14 daysafter 28 daysafter
inoculation inoculation inoculation inoculation inoculation inoculation
u36 7.5x1d 3.4x10 2.9x16 4.6x1d 6.3x10 8.9x10
(4.29¥ (6.47f (6.43f (4.68¥ (5.93 (6.01)
uUs4 5.2x16 4.4x10 3.7x16 5.5x10¢ 9.8x16 1.3x16
(5.61f (6.56f (6.49% (5.33f (6.29%* (6.30¥
u72 8.6x16 7.7x16 5.8x16 6.3x16 1.9x16 3.1x16
(5.87f (6.75f¢ (6.69¥ (6.02f (6.57)" (6.59)
No urea 1.0x16¢ 2.0 x16 2.0x16 2.2x1d 2.2x16 6.1x16
(2.06% (6.31f (6.24f (4.72% (5.49% (5.79)
P>F (0.05) N-dose <0.001 N-dose <0.001
DAI <0.001 DAI <0.001
N-dose x DAl <0.001 N-dose x DAI 0.013

Figures in parenthesis are the log transformed méHre figures followed by same letter do not diffignificantly
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Table 2.Mean number of tillers and leaves per plant of dcigkivar Pusa 1121 at the time of inoculation.

Nitrogen dose Number of tillers per plant Mean number of leaves  Amount of guttation fluid
per tiller* collected per leaf (ul)

Seedling stage

uo 42 4 70

uU36 4 4 70

us4 6 5 70

ur2 7 4 70
Tillering stage

uo 10 5 70

u36 13 4 70

us4 14° 4 70

U72 18° 4 70

Amount of guttation fluid collected from atleast [Eaves from each treatment;*Mean number of lepeggiller do not differ
significantly; Figures followed by same letter dut differ significantly
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Fig. 1. Mean disease severity of bacterial blight under the influence of different N-doses. (a), (b) and (c) represents disease
severity at 10, 20 and 30 days after inoculation in seedling stage whereas (d), (€) and (f) represents disease severity at 10, 20
and 30 days after inoculation at tillering stage.

plant pathogenic bacteria which feed on it anddoup ~ of host tissue (Mewet al., 1984). It revealed dense
their populations in susceptible tissues as eviftem colonization of bacteria in leaf samples from psant
this study.These results obtained above were @lso ¢ supplemented with 72 kg urea/acre as compared to
roborated by electron microscopic studies. Multigli  lower doses. These experiments suggest that applica
tion of X. oryzaepv. oryzae and its colonization in the tion of high nitrogen favors pathogen multiplicatio
xylem vessels were investigated in rice leaves pro-and lesion enlargement and through increased vegeta
vided with different doses of nitrogen. About teafl  tive growth of the plant.

specimens per treatment were examined under scarkffect of nitrogen doses on disease severity of liae
ning electron microscope (SEM). The bacterial cellsrial blight: Bacterial blight disease severity was re-
were all rod shaped and single celled (Fig.2). 83ns  corded at different nitrogen doseson whole plotsats
ning electron microscopic studies it accurately de-seedling and tillering stage of the crop after 2Wand
picted the extent and intensity of bacterial catatibn 30 days after inoculation. The disease severity in-
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Fig. 2. Scanning electron micrographs of transverse section of rice leaves of cultivar Pusa 1121 sampled from A and B (No
urea added) showing very less or no colonization; C and D (N added @ 72 Kg urea/acre) showing high colonization by
Xanthomonas oryzae pv. oryzae.

creased in linear trend and was maximum at 30 daysice of increasing the doses of nitrogen above meco
after inoculation at both seedling and tilleringgg of  mended dose should be avoided as it may increase th
the crop, but the disease severity was more atitity vegetative growth of rice plant but it also favdhe
stage as compared to seedling stage of the crop. Abacterial blight of rice.

tillering stage, maximum disease severity was sgen
the treatment where urea was applied @ 72 kg ureaﬁ‘CKNOWLEDGEMENTS
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