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Abstract

The incidence of blight of rice was significantly higher on seedlings growing in Hoagland's
sclution containing 105 and 329 ppm. nitrogen than those with 161 and 217 ppm. unitrogen. Thetin-
cidence of blight was significantly Iower in 370 Bastoati than the other varieties 349 Jhona, 278 Sathra
and irri‘Pak. Similar results were obtained:in a field experiment. The incidence of blight was signi-
ficantly higher in unfertilized rice plants than those fertilized, Four nitrogenous fertilizers used in
this study were equally effective in this respect. ’

Introduction

Nutrition in relation to the development of Helminthosporium blight of rice
has not received adequate attention in Pakistan Mallamaire (1949) and Mullor (1950)
suggested the possible relationship between the form of nitrogen and the development
of blight. Hashioka & Makino (1956) observed that the number and size of lesions
of blight on:leaves of a susceptible paddy variety decreased with increasing levels
of amuronium, sulphate. Chattopadhyay & Dickson (1990) studied the effect of
n'trogen on the development of blight in rice seedlings and reported that the deficiency
or an excess of ammonium nitrogen increased brown spot development.

The influence, of nutrition on the development of blight in Pakistan has been
studied (Kahloon & Kausar, 1968). The incidence of blight was reported to
increase with an increase or decréase in the concentration of nutrients in Hoagland’s
solution. Different nitrogenous, potassic and phosphalic fertilizers did not decrease
the szedling mortality. However, these fertilizers increased the number of tillers
and yield of grain. The present paper reports-the influence of four nitrogenous
fertifizerson thedevelopment of biight on four varieties of rice.

Materials and Methods

The effect of different sources and levels of nitrogen on the development
of blignt of rice was studied in pot and field experiments.

The experiment in pots was carried out in crocks in quartz sand treated with
hydrachioric ac'd and 40% f.rmalin to eliminate major elements of nutrition and
sull i anisms. The experiment was desigoed in four tepeats with four varieties
of rice incwding 370 Basaati, 349 Joona, 278 Sathra and Irri Pak. The four levels
of nitrogen comprised 105, 161, 217 and 329 ppm nitrogen in Hoagiand solution.
Ten s2eds were sowa in eac. crock a ter disiifesting tiem with 0.1 per cent mercuric
chlor’.’e.
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The basa’ nufrient solution was N/2 Hoagland’s solution with 105 ppm
nitrate nitrogen only (Hoagland & Arnon. 1938). Ammonium nitrate was added
to increase the nitrogen concentration in solution to the desired levels. The szedlings
were sprayed. with conidial-mycelial suspension of H. oryzae, 18 to 20 days.after sow-
ing. The incidence of blight on diseased leaves one week after spraying wag noted
and the data were statistically analysed.

The effect of dlﬂ"erent sources of nitrogen on the development of blight of
rice was also studied in a field experiment laid’ ouf in split plot design, with four
replications. Three varieties of paddy including 370 BaSmatl, 349 Jhona and 278
Sathra formed the main plots, whereas four fertilizers comprising ammonium sul-
phate,ammonium nitrate urea and potassium nitrate and an untreated check formed
the sub-plots. In each sub-plot, four rows of paddy were spaced one foot apart,keep-
ing an interplant distance of nine inches. The number of transplanted seedlings
in each sub-plot was 100. The fertilizers were applied at the rate of 60 1bs. nitrogen
per acre in two (spht) fortméhtly applications,. Half of the fertilizer was applied
fourteen days after transp. anting and, the remaining after another fortnight. The
conidial- mycehal suspension of H. oryzae was sprayed twice on the crop in the field
to induce blight; once a month after trans-planting and once after emergence of the

ears.
Results

Pot Exf)eriment:

F values in respect of incidence of blight .on leaves of four varieties of
rice as influenced’ by four levels of nitrogen are given in Table 1. The F values
for variéties and levels of nltrogen were Slgmﬁcant whereas those in respect

of interaction between varieties and levels of mnitrogen were IlOll'SlgD,lﬁCElnt
The number of blight affected leaves receiving 105 and 329 ppm. nitrogen
was significantly higher as compared to those receiving 161 and 217 ppm. nitrogen.
The incidence of biight on rice plants receiving 105 and 329 ppmn. nitrogen and 161
and 217 ppm. nitrogen did not differ significantly among themselves.

TABLE 1. F values for the incidence of blight on four varieties of rice as influenced
by levels of nitrogen.

Degrees of  Sum of Mean
Variation due to freedom square squares
Varieties 3 797.72 265.91 16.94*%
Levels of Nitrogen 3 853.68 286.23 £8.24%*
Varieties x Levels of Nitrogen 9 114.37 12.71 0.81NS
Error 48 753.12 15.69
Total: 63

**Significant at | per cent level; NS, Non significant.
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TABLE 2. Effect of different levels of nitrogen in Hoagland’s nutrient solution on
the incidence of blight on the leaves of four varieties of rice.

Levels-of Incidence of blight on leaves of varieties (per cent)
nitrogen 370 278 Trzi 349

(ppm) Basmati Sathra Pak Jhona Average
105 64.12 64.95 65.80 71.62 66.62 a
161 53.40 59.95 59.95 64.12 39.35 b
217 51.55 59.15 61.62 61.72 581 b
329 59.12 6747 06.62 69.97 65.80 a
Average 57.02 x 62.88 y 63.30y 66.80 z

Yalues followed by different letters are significantly different at five per cent level.

The number of b'ight affected leaves of 370 Basmati was significantly lower
than that of the other three varieties, which did not differ significantly among them-
selves. The incidence of blight was the highest on 349 Jhona, followed by Irri Pak.
and 278 Sathra under the conditions of the experiment (Table 2). Non-significant
interaction between varieties and Jevels of nitrogem indicated that the response of
varieties to the Jevels of nitrogen was simiiar.

Field Exporiment:

F values for varieties (22.18) and fertilizers (8.37) in respect of incidence of
blig’ t on leaves were significant. However, F value for interaction between varieties
and fert lizers was non-significant, indicating that the influence of four fertilizers on
the incidence of blight on leaves of three varicties of rice was similar (Table 3).

The 1ncidencc of blight on leaves of three varietes of rice was significantly lower
on p.ants receiving the application of fertilizers than the untreated check. Four
fertilizers under trial did not differ significantly among themselves in this respect
(Table 4).

TABLE 3. F values for the incidence of blight on three varieties of rice as influenced
by nitrogenous fertilizers in field experiment.

Degrees off Sum of Mean
Variation due to freedom - sguares square F
Replications 3
Varieties 2 900.36 450.18 22.18%*
Errera 6 121.78 20.29
Fertilizer Treatments 4 7297 18.19 8.37+*
Varicties x Fertilizer Treatments 8 32.85 4.11 1.89NS
Error b 36 78.24 217
Total 59

**Significant at 1 per cent level
NS Non sigaificant.
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TABLE 4. Influence of different sources of nitrogen on the incidence of blight on
the Ieaves of three varieties of rice.

Incidence of blight on leaves of varieties (per cent)
Sources of Nitrogen

370 278 349

Basmati Sathra Jhona Average
Urea 9.45 15.17 19.57 14.73 a
Ammonium nitrate 9;.:85 | 15,10‘ " 19.42 1 479 a‘
Potassium nitrate BN 16.17 18.75 14.89a
Ammonium sulphate 9.97 17.07 17.70 14.91 a
Untreated check 11.47 20.27 21.00 17.58 b
Average 10.10 x 16.76 y 13.20y

j -

'Values followed by different letters'are significantly different at five per cent
level.

Three varieties of rice differed significantly in their susceptibility to blight.
The incidence of blight was sizaificantly lower on Basmati 370 than Sathra 278 and
Jhona 349, the difference betwaen the latter two varieties being non-significant.

Discussion

The incidence of blight was significantly reduced on the szadiings of four
varieties of rice growing in Hoagland’s solution containing 161 and 217 ppm. m'tfogea
including ammonium nitrogen in addition to 195 ppu. of uitrate nitrogen as com-
pared to the Hoagland’s solution containing 329 ppm. nitrogen including amn yn'um
nitrogen in addition 105 pp ai of nitrate nitrogsa and Hoazland’s solution without
ammmonium nitrogen. Thesa results are in conlyrmity with ths results of Chitio-
padhyay & Dickson (1961). Out of the four varieties used in the experiment in
the present study, 349 Jhona proved to be the most susceptibic to bligat followed
by Irri Pak., 278 Sathra and 379 Basmati.

The results of field experiment show that the application of ammonium sul-
phate, ammo 1iw.n aitrite, ur:a ayl piassiun nitrate at the rate of 60 Ibs. nitrogen
per acre do not increas2 the insideacs of bligt.  Thess results are in general con-
formity with thossreporte 1 by K11lyoa & Kansir (1963).  The application of these
fertilizzrs at this rate can, taerefore. be taken up for increasing rice production with-
out likely deteterious effect in so faras tae deseldpp.nent of blight of rice is concaraed,
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