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EFFECT OF PLANTING SEASONS AND THE ASSOCIATED WEATHER
CONDITIONS ON THE INCIDENCE OF THE RICE STEM BORER

TRYPORYZA INCERTULAS (WALKER)

C. C. Abraham*, B. Thomas, K. Karunakaran and R. Gopalakrishnan

Rice Research Station, Pattambi.

The stem borer Tryporyza incertulas (Walker) is one of the major
pests of rice in Kerala. The occurrence of seasonal variations and the
variations in the intensity of pest infestation have been reported by different
workers (Khan and Mur thy 1955, Pawar and Rajagopalan 1956, GRRI 1960,
IGAR 1963, Banerjee and Pramanik 1964). The information on seasonal
variations would be helpful either to use resistant varieties for growing in
those seasons during which maximum infestation can be expected or to
undertake adequate prophylstic measures against the pests. But very little
information is available regarding the influence of different planting
seasons and the associated climatic factors on stem borer infestation. The
present paper deals with the resul t of studies carried out at the Rice
Research Station, Pattarnbi, Kerala during the years 1967-68 to 1971-72 to
ascertain the exetent of damage caused by Tryporyza incertulas to paddy
crops planted at different periods of the year.

Materials and Methods

Twenty five days old seedlings of the variety IR 8 were planted in
doubles with a spacing of 20 cm x 15 cm in 25 m X 4 rn plots at regular
for tn ight ly intervals ; •' 5 years during the period 1967-68 to 1971-72.
The periodic plantings were made commencing from the first fortnight of
June of one year to the second fortnight of January of the next year.
Cattle manure at 5 tonnes per hectare and fertilizers to supply N, P2O3

and K U O fit 100, 50, 50 kg/ha respectively were applied to each plot.
Insecticidal applications were withheld so as to allow maximum infestation
by the pest, Dithane Z-78 at 2 kg/ha was applied at 20 and 60 days after
planting for protection against diseases. The stem borer population was
estimated in terms of the percentage incidence of dead hearts at 45 days
after planting and of white earheads at 75 days after planting from
randomly located sample plots of 1 sq. m. size. The weather data collected
daily at the Agricul tural Meteorological Observatory of the Research
Station were utilized for the study. From the da i ly observations on the
maximum and minimum temperatures, rainfall and relative humidity the
daily means for the period of 45 and 75 days after planting were calculated.

* Present address: Research Officer, Entomology Division, College of Agriculture, Vellayani.
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Table 1

Correlation between the percentage of dead hearts caused by T. incertulas
at 45 days after planting and the associated climatic factors

Correlations Correlation coefft:
(n = 78)

Percentage dead
hearts (1)

Percentage dead
hearts (1)

Percentage dead
hearts (1)

Percentage dead

Vs. Mean rainfall (2)

NS
Vs. Mean relative humidity (3) rl3 = —0.0930

Mean minimum temperature _

rrs 'Me/an maximum temperature

* Significant at 5% level. ** Significant at 1% level. NS Nonsignif icant .

It is observed that the percentage of dead hearts is unaffected by
the fluctuations in relative humidity but is correlated negatively with rainfall
and mean minimum temparature- It is also seen that the mean maximum
temperature and the incidence of dead hearts are positively correlated.

The partial correlation coefficients are furnished in Table 2. The
negative correlation existing between the percentage of dead hearts and
rainfall becomes non-significant when the minimum temperature and maximum
temperature are eliminated individual ly and jointly ( r 1 2 , 4 , r ] 2 . 5 , , r12 .15).
This indicates the joint influence of the weather factors, namely, rainfal l ,
minimum and maximum temperatures on the pest population-

When ra in fa l l and maximum temperature are jo in t ly eliminated, the
relationship between dead hearts and minimum temperature retains strong
negative correlation ( r 1 4 . 2 5 1 . it is thus revealed that fluctuations in minimum
temperature can independently influence stem borer infestation in the tillering
phase of the crop irrespective of the changes occurring in rainfal l and
maximum temperature. But when these factors are individually eliminated
the correlat'on fa i ls to attain significance ( r 1 4 . 2 an(j r l 4 5).

The positive relationship between percentage dead hearts and the
mean maximum temperature retains the same association even when r a i n f a l l
and minimum temperature are eliminated both individually and jointly
'SI. Nos. 7, 8, 9 of Tab'e 2). This clearly shows that irrespective of the
changes occurring in ra infal l and minimum temperature, the maximum
tempersture can itself influence stem borer infestation.
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Table 2

Partial correlation coefficients between percentages of dead hearts caused by
T. incertulos at 45 days after planting and the associated climatic factors.

SI.
No.

1.

<

3.

4.

Percentage
dead hearts

Percentage
dead hearts

Percentage
dead hearts

Percentage
rl^Qrl ^ o a r f «

Factor associations

(i) ( Vs-

(i) i Vs-

(DJ l *

.Us.

Mean rain-
\ fall (2)

Mean rain-
' fall (2)

/Mean rain-
\fall (2)

i Mean mini-
' mum tempe-

Factor
eliminated

Mean minimum
temperature °C (4)

Mean maximum
temperature C (5)

Mean min imum
temperature °G
(4) ttd mean
maximum tem-
perature (5)

Meanrainfall(2)

Partitial
correlation

coeffts (n = 78)

T1 2 .4 = -O

r i 2 • s = +0

r i 2 « 45— -O

r i i - a = -0.

NS
.1773

NS
.2200

NS
.2210

NS
1490

} / ra ture °G (4)

h tdead hearts

6. Peicentage i v<;
dead hear t s ( l ) j

f Mean

\ rature °C (4)

, f Mean mini-xr-. <

NS
ri*.5 = -0.1941

1. Percentage
dead hearts (1) j Vs.

8, Percentage \
dead hearts(1) j

9. Percentage
dead hearts (1) J

Vs.

mum tempe-
rature °G (4)

Mean maxi-
mum tempe-
rature °G (5)
Mean maxi-
mum tempe-
rature °G (5)

Mean maximum
temperature °G
(5)

Mean ra infa l l
(2) and mean
maximum tem-
perature °G (5)

Meanrainfall(2) r15 2 = +0.4370

( Mean maxi-
s. -{ mumtempe-

( rature °G (5)

Mean minimum
temperature
°C(4)

Mean rainfall '2)
and mean mini-
mum temperature
°C(4)

r i s . 4 = +0.4008

<r £

.5 -2 4 = +0.5672

** Significant at 1% level. NS Non-significant.

The weather conditions associated with peak and low infestations
by T. incertulas during the years 1967-68 to 1971-72 are furnished in t i g 3.
It will be seen that for the years 1968-69 to 1971-72 the peak incidence
of dead hearts (6.62 to 22.98%) was manifested for the plantings made
during the period from the second fortnight of November to the first
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fortnight of January. These peaks at 45 days after planting were associated
with the occurrence of very low to no rainfall and a comparatively low
relative humidity ranging from 77.80 to 84.00%. The temperatures during
the period up to 45 days after planting fluctuated within a relatively
wider range from 19.2° to 34.9°C. For these years the dead hearts in-
duced by the stem borer were minimum (0 to 0.76%) for the crop planted
from the second fortnight of July to the second fortnight of September.
The associated weather conditions for low infestations were markedly
different from those preceeding the peaks and these were characterised
by the occurrence of moderate rainfall ranging from 4.4 to 13.6 mm ,
higher relative humidity (95.4 to 96.6%) and a narrow range for tem-
perature fluctuations, the minimum and maximum in the range being
21.3° and 31°C respectively.* The striking variations in the meteorological
conditions leading to high and low dead hearts incidence are in accord-
ance with the expected trend indicated py the correlation studies, viz., the
occurrence of a negative correlation with rainfall and minimum
temperature and a positive correlation with maximum temperature.

It will, however, be noted that the occurrence of peak pest
infestation during 1967-68 is unexpectedly in association with detrimental
weather conditions characterised by a relatively higher rainfall (25.2mm)
accompanied by a high relative humidity of 95-7% and temperature fluc-
tuation within a narrow range from 21.8°C to 28 6°G. The adverse effect
of rainfall on borer population has been reported by earlier workers
(Banerjee and Pramanik 1964, Tao and Tang 1960, Koshy and Lakshmy
1969). It is quite likely that in the year 1967-68 the rainfall was so
distributed that the vulnerable stages escaped from its deleterious effects.

The correlation coefficients ^etween the percentage of white ear-
heads and the climatic factors are furnished in Table 3.

It will be observed that the relations between ra infa l l , minimum and
maximum temperatures on the one hand and incidence of white earheads on
the other are analogous to those existing between these weather components
and the occurrence of dead hearts. Unlike in the case of dead hearts, it is
observed that there exists a significant negative relationship between the
incidence of white earheads and relative humidity. The nature of associations
established in the present studies is in consonance wkh those observed
by Banerjee and Pramanik (1964).

The favourable temperature for T. incertulas ranges from 17° to 35°G
(Harukawa et al 1931, Doke 1936, Lin et al. 1959, Kiritani and Iwao 1964).
In the present studies the lowest recorded minimum temperature was 19.1°G
and the highest maximum temperature was 34,9°G. It is quite likely that
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Table 3

Correlation between the percentage of white earheads caused by
T. fncertufas at 75 days after planting and the associated climatic factors

Correlations Correlation coeffts
_(n=78)

Percentage of
white earheads (1)

Percentage of
white earheads (1)

Percentage of
white earheads (1)

Percentage of
white earheads (1)

Vs. Mean rainfall (2)

Mean realtive
VsT humidity (3)

Mean minimum
Vs. temperature

°C (4)

Mean maximum
Vs. temperature

°G (5)

rls = -0-3494**

_ - 0.3340**

r]4 = -0.2305*

ru = +0.2770*

* Significant at 5% level. Significant at 1% level.

under temperatures fluctuating within these favourable limits an acceler-
ation of the developmental velocity is realised (Peairs 1927, Parker 1930).
The negative relation with m i n i m u m temperature and the positive relation
existing with maximum temperature can be explained on this basis.

For the years 1967-68 to 1970-71 the peak incidence of white ear
heads (13 85 to 21.85%' was revealed for the crops planted from the first
fortnight cf October to the second for tnight of November (Fig. 3). The
weather conditibns preceeding the peaks were characterised by the occur-
rence of scanty rain 'al l ( n i l to 5.6 mro.i, comparatively low levels of relative
humid i ty i?8.8 to 82-5% and 93.31% for 1969-70), and a wider range
between minimum and maximum temperatures (19.9° to 33.3°G). It will be
noted that pe. ;k; in the occurrence of dead hearts were also associated with
similar meteorological conditions The general pattern of occurrence of
deid hearts and white earheads in d i f f e r e n t years thus indicates that the
crop planted f rom first for tn ight of October to the first for tnight of January
suffers relat ively higher losses. The higher susceptibi l i ty of the crops raised
in December-May (Khan and Murthy 1955, CRRI 1960, IGAR 1963) is
explicable on bisis of the associated w e a t h e r condi t ions that are favour-
able to pest multiplication.

During the year 1971-72, the peak white earhead incidence was
!evealed for the crop phnted in the second fortnight of July though the
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associated weather conditions were apparently unfavourable. It is probable
that the relatively higher rainfall (1433 mm.) was so distributed that the
susceptible stages of the pest could have escaped its adverse effects.

During the years 1967-68 to 1971-72, the lowest incidence of white
earheads was recorded for the plantings made from the first fortnight of June
to the first fortnight of October T|V: 3) and ths associated weather conditions
were characterised by a moderately higher rainfal l (8.0 to 26. 2 mm- ; and a
uniformly high level of relative humidity and the fluctuation of temperatures
within a comparatively narrow range from 21.5° to 29.8° G. The min imum
occurrence of dead hearts were recorded for the crop planted wi thin the
same period i.e. from the first fortnight of June to the first fortnight of
October.

Table 4

Partial correlation coefficients between the percentage of
white earheads caused by T. incenulas at 75 days after

planting (I) and climatic factors.

in^i i f tor Mean relative Mean minimum Mean maximum
n t n 7 s n A p ? 7 i humidi ty for temperature °C for temperature (jfior

upto 75 DAP (3j Upf0 75 DAP (4) npto 75 DAP

NS NS NS
a . n = -0.1142 ri».« _ .Q.019 r i 4 '2 _ -0.0720 r i5 '2

= -0.2773 = -02834

= -0.2242 rls.s
NS

-0.104

NS NS
1-12.34 = -0.0273 r i s .24= -00645

* NS
r1 2 ,35= -02264 r^-^=+0.i796

NS NS

NS

= -0.1584
NS

= -0.1272 f l <

NS
i= -0.1118 r i i

NS
;= -0-0692 r l s

NS

NS

= -0.0347
NS

= -0.0383
NS

= +0.2015
NS

t== -0.0068

NS

. 45= -0.1981 r i« . 45= -0.1289 T14. 35= —0.1114 r l r > . 3 i=

NS
r 1 2 • 3 4 s = — 0.1560

0.1378
NS

0.0986

Significant at 5% level. ** Significant at 1% level. NS Non significant.
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Table 5 gives the partial correlation coefficients involving the
percentage occurrence of white earheads at 75 days after planting and the
different weather components. It is indicated that the significant negative
correlation between the percentage occurrence of white earheads and rain-
fall remains negative even after eliminating the effects of minimum and
maximum temperature individually ( r i 2 - i and r13 s > . Rut -^ eijmj_
nation of these two factors and on additional e l iminat ion or mean relative,
humidity, the correlation coefficient fails to attain significance ( r^ - i r , and

The significant negative relationship beetveen the percentage of
white earheads and relative humidity fails to attain significance on elimi-
nation of rainfall ( r 1 3 2 and maximum temperature < r i 3 - s )
and jointly (ris-ss*. But when min imum temperature is eli
correlation retains significance and maintains the negative trend ( r i 3 . iK
This evidently suggests the manifestation of the association between these
variables independent of the fluctuations occurring in minimum temperature.
However, when both these factors viz., minimum and maximum temperatures
are jointly eliminated, the correlation coefficient (r i3 .4 5) becomes non-
significant indicating the j o i n t inf luence of these two meteorological factors
on the incidence of white earheads.

The negative re la t ionsh ip detected to occur between percentage of
white earheads and minimum temperature and the positive relation existing
between the former and the maximum temperature loose their significance
when other meteorological components are eliminated jointly and indi-
vidual ly. This leads to the conclusion that the association between minimum
and maximum temperatures on the one hand and the percentage incidence of
white ea rbeads on the other is influenced by fluctuations in the rest of the
weather factors.

Summary

Studies were carr ied out at the Rice Research Station, Pat tambi ,
Kerala to ascertain the extent of damage caused by the rice stem borer
Tryporzaincertulas Walker) to IR 8 paddy crop planted at different fort-
nightly intervals commencing from the first lo r tn igh t of June to the second
fortnight of January duriHg the years 1967-68 to 1971-72. The influence of
ra infa l l , relative humidity, minimum and maximum temperatures on infes t -
ation by the pest WES also asses ed-

The pest incidence was assessed on the basis of the occurrence of
dead hearts at 45 days after planting and of white earheads at 75 days
after plant ing. Maximum borer infestation was recorded in the plantings
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done during the period from the first fortnight of October to the first fort-
night of January, while the lowest pest incidence was observed in the
plantings done during the period from the first fortnight of June to the
first fortnight of October.

The percentage incidence of dead hearts and white earheads were
both correlated negatively with rainfall and minimum temperature and
positively with maximum temperature. The percentages of white earheads
and relative humidity were negatively correlated. Part ial correlation studies
revealed the joint influence of rainfall, relative humidi ty and mean minimum
temperatures on stem borer infestation.
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