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INCIDENCE OF PESTS AND DISEASES IN RICE AS INFLUENCED BY FERTILIZER
APPLICATION AND IN SITU GREEN MANURING

Realized yield of a crop is considered as the
balance between management influences for
productivity improvement and yield reducing
influences of pests and diseases. Nutritional
treatments, especially that of fertilizer nitrogen
are known to increase the yield, but they aso
increase the vulnerability of the plant to the
incidence of pests and diseases. Vulnerability
of plants is known to be due to accumulation
of soluble nitrogen (Ito and Sakamoto, 1942).
The effect of the use of organic resources is
not known. Thus, the present study was un-
dertaken with the objective of understanding
the effects of simultaneous in situ green. ma-
nuring on the incidence of pests and diseases
in dry-sown rice.

A field experiment was conducted at the Agri-
cultural Research Station, Mannuthy, Thrissur
using the rice variety Jyothi and green manure
cowpea variety Kanakamony during the kharif
season of 1993. The soil was sandy clay loam

in texture and acidic in reaction with medium
fertility. The experiment was laid out in ran-
domized block design with three replications.
The treatments consisted of factorial combina-
tions of four IeveIs of nitrogen (0, 35, 70 and
105 kg N ha™), two levels of phosphorus (0
and 35 kg P,Os ha ) two seed rates for cow-
pea (15 and 30 kg ha ') and a control plot with
normal package of practices (KAU, 1993).
Cowpea was sown in the interspaces of rice
planted a a spacing of 15 cm x 15 cm.
Among the major insect pests and diseases,
the serious ones observed were leaf roller (in-
cidence expressed as percentage of infected
leaves over the total number of leaves) and
sheath blight (IRRI, 1980). The results ob-
tained were statistically analyzed (Panse and
Sukhatme, 1985).

Increasing levels of nitrogen significantly in-
creased the incidence of sheath blight and the
highest disease index was recorded at the

Table 1. Effect of treaIments on NPK content and incidence of pest and disease in rice

Nutrient. content, %

Treatments ~ S0DAS | BDAS &ﬁgﬁgﬁs Lcnens ’
N [ P | K | N | 5 _K | |

N (kg ha)
0 B | 149 | 020 | 228 | 14 | 021 | 202 | 2400 669
€] 213 | 021 | 227 | 170 | 020 215 | 2856 795
70 208 | 021 | 246 | 188 | 021 | 225 | 3351 10.42
105 200 | 020 | 248 | 191 | 021 | 234 | 3829 10
SEm+ 018 | 001 | 008 | 013 | 001 | 006 247 . o097
CD@OO5) | 03 | NS | 017 | 026 | NS | o1 504 | 197 |
| P,0; (kgha)
‘o | 189 [ 020 | 233 | 169 | 020 | 216 | 2809 | 848
% ‘ 1% | 021 | 246 | 177 | 021 | 223 24.09 9.18
SEm+ 012 | 001 | 008 | 0t | 001 | 004 175 0.68
| CD(0.05) .Ns.| Ns | NS | NS | NS | Ns 35 NS
Cowpeaseedrate (kgha™)
s | 176 [ 020 | 232 | 169 | 020 [ 215 | 3L® 897
| 30 | 209 | 021 | 243 | 176 | 021 | 223 | 3026 868
‘ SEm+ 012 | 00l | 008 | 009 | 00L | 004 175 068
| CD(0.05) 025 | 'NS | NS | NS | NS |_ NS_| .. NS ' NS
| Mesnforseedrales | 193 | 021 | 238 | 173 | 021 | 219 3109 8.83
| Control 18 | 021 | 233 | 15 | 018 | 217 24.30 327
SEmz | 035 (008 | 017 | 025 | 002 | ol 4.94 | 198
‘CD(0.0S) NS ‘ NS | NS | NS | NS | NS NS | NS
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Table 2. Interaction effect of treatments on N content and incidence of pest and disease in rice

| e

[ | N content (%)

. i dex E%incidéTceofled-

| Levels Cowpea | __roIIer __|
of N | sed rate 50 DAS 75 DAS ! ' |
- — ——+ P, | B P P,
P, P | P Py ’ © |
. N [ s, 155 137 154 126 2033 | 3464 531 | 1159 |
S| 150 150 140 145 16.00 2513 345 | 642
. | s, 224 | 187 154 163 36.27 23.32 7.91 6.24
: B 177 | 263 177 187 24.27 30.38 9.32 8.32
. S, 146 | 17 | 187 1.98 26.61 3268 998 | 1527
’ S, | 229 | 27 | 173 201 2057 54.19 983 | 658
. S | 22 | 1% | 187 191 |" 4627 35.35 860 | 689
'l s, | 1% | 221 | 17 | 210.| 3453 3703 | 1340 | 12-1L|
SEm# . 003 } 0.25 495 194
CD (0.05) | 0.06 | 051 1008 395

N,=0kgNha', N,=35kgNha', N,=70kgNha’, N;= 105 kg N ha'

P,=0kgP,Osha'!, P,=35kgP,0sha', S, = 15kgseedha’, S,=30kg seed ha™!

highest level of nitrogen (Table 1). Though
70 and 105 kg nitrogen levels were on par, en-
hancement in the rate of nitrogen application
increased the disease index by 14 per cent.
Krishnaswamy (1952), Padwick (1956) and

Varughese and Padmakumari (1993) have also

reported increased incidence of sheath blight
with increased use of fertilizer nitrogen. Leaf
roller incidence was increased significantly
with increasing levels of nitrogen only up to
70 kg ha'. Tto and Sakamoto (1942) have re-
ported that increased nitrogen supply stimu-
lates early vegetative growth leading to mutual
shading. This mutual shading reduces the
photosynthetic activity and thus results in an
unfavourable N/carbohydrate balance which
leads to accumulation of soluble nitrogen and
thereby ammonium toxicity which has been
reported to be the basic cause of increased
susceptibility of crop to leaf roller. Applica
tion of glyricidia leaves, which can release ni-
trogen immediately after its application, is
also reported to increase the incidence of leaf
roller (Anon., 1991). These findings really
support the results of the present study as the
application of higher doses of nitrogen has led
to increased nitrogen content of the plant pav-
ing way for an unfavourable N/carbohydrate
balance.

Application of phosphorus @ 35 kg P,Os ha
reduced the incidence of sheath blight signifi-

College of Horticulture
Vellanikkara 680 656, Trichur, Kerala, India

cantly and the reduction worked out to 14 per
cent (Table 1). Application of P had shown an
increase in potassium content of rice. This
proportionate increase in potassium content
might have led to a low disease index. These
results are supported by the findings of Va
rughese and Padmakumari (1993). However,
application of phosphorus had no significant
effect on the incidence of leaf roller in rice.
The data presented in Table 2 will show that
though in situ intercropping by itself did not
affect vulnerability of rice to sheath blight and
leaf roller, interaction effect of in situ inter-
cropping with N and P was highly significant.
At 70 kg N ha” and 35 kg P,O; ha' disease
incidence was higher with ‘higher seed rate
while leaf roller attack was higher at lower
seed rate.  The results thus showed that in situ
intercropping might increase the vulnerability
of rice to pest and disease when the crop is
manured especially with higher levels of N.
This might be due to an increase in the N con-
tent of the plant, which has been supported by
Ilto and Sakamoto (1942), Krishanswamy
(1952), Padwick (1956) and Varughese and
Padmakumari (1993). These results indicate
that in situ intercropping should be accompa
nied by proper plant protection measures.

This forms part of the M. Sc. (Ag.) thesis of
the first author submitted to the Kerala Agri-
cultural University, Thrissur, 1995.

K. Musthafa
N. N. Potty



196 JOURNAL CF TROPICAL ACR QULTURE
REFERENCES
Anonymous. 1991. Annual Report. Regional Agricultural Research Station, Pattambi, Kerala

IRRI. 1990. Sandard Evaluation Systemfor Rice. International Rice Research Institute, Laguna, Philippines, pp. 48
Ito, S. and Sakamoto, S. 1942. Sudies on Rice Blast — Reporifor 1941. Ministry of Agriculture and Forestry, Tokyo

KAU 1993. Package of Practices Recommendations - Crops. Directorate of Extension, Kerala Agricultural University,
Thrissur, p. 1-39

Krishnaswamy, C.S. 1952. Influence of nitrogen, phosphorus and potash on the incidence of blast disease of rice. Madras
agric. J. 39: 205-214

Padwick, G.W. 1956. Diseases and pests of rice in Japan. Outlook on Agric. 1:20-23
Panse, V.G. and Sukhatme, P.V. 1985. Statistical Methodsfor Agricultural Workers. 4th ed., ICAR, New Delhi, pp. 347

Varughese, A. and Padmakumari, G. 1993. Effect of organic manure and inorganic fertilizers on the disease incidence in
rice. J. trop. Agric. 31: 251-253



