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Effect of weather on activity of cotton bollworms in middle Gujarat
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ABSTRACT

Pheromone raps for capture of cotton bollworms viz., Helicoverpa armigers Hub., Eania.
vittella Fab., Pectinophora gossypielta saund  and spodoptera fitura Fab, were installed a1 Amand
during January 1994 1o December 1996 to study the effect of weather on activity of cottan hollwoerms
in middle Gujarat agro-climatic condition. Peak activity of Shitura and  P.gossypiella during all the
theee years occured in the second week of March. In respect of H.amigera and Ewittells in all the
three years, peaks were noticed during different weeks. In general, the bolbworm activity was
negatively influenced by rainfall, wind speed, minimum temperature, relative humidity and vapaur
pressure, whereas bright sunshine hours were positively correlated.  Weekly mean temperature range
of 20 10 30°C and relative humidity range of 50 1o 65 per cent seemed  to be suitable for the
multiplication of the pest, Monthly mean maximum temperalure greater than 37% in summer and
intensive rainfall in monsoon months were found 1o be the factors inhibiting growth and developmen

of the insect pest.
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Climatic conditions influence pest
numbers, pest activity and also the parasites
and predators either dirc 1|y or indirectly. For
developing any insecl pest management
programme for specific agro-ecosystems, in-
formation on abandence and distribution of
pest in relation to weather parameters is ba-
sic. Advance information on forthcoming and
prevailing weather conditions can be helpful
in developing effective methods of prevention
and control. The present study was undertaken
to establish the relationship between weather
parameters and the four different pest species
viz., American bollworm (Helicoverpa
armigera Hub. ) spotted bollworm (Earias
vittella Fab. ), Pink bollworm (Pectinophora
gossypiella saund) and Tobacco leaf eating
cater pillea (Spodoptera litura Fab.) affect-
ing cotton yiclds.

MATERIALS AND METHODS

To study the population dynamics of
& Iitura, H. armigera, £ vittella and
Fgossypiella pheromone traps were installed
in the cotton field at the Anand campus of
Gujarat Agricultural University for a three vear
period (1994-96). Pheromone-lures supplied
by the Pest Contrel (India) Pvt. Lid., Banga-
lore were used and replaced every month in
the respective traps. Moths were collected
daily from each trap early in the moming hours
during the study period. Weather data for the
corresponding period were collected from the
Meteorolagical Observatory located in the ad-
joining farn,

RESULTS AND DISCUSSION

Population dynamics
Insect-pest populations trapped dur-

Journal of Agrometeorology/Ceety/42



December 1999]

ing the mdividual vears (Table 1) revealed
large variation in flarmigera, Evittelin,
Egossypiella and Slitwra in refation to fre-
quent changes in monthly and vearly average
weather phenomena. The activity of
Harmigera, Peossvptella and 8 fitura were
found in kinematic mode during dry season
under high influence of thermal energy over
the humified atmosphere,

Insect-pest count was very low or
negligible during the rainy season June 1o
Aungust. The total number of H armizera
moths irapped during January, February and
March, 1994 was roughly double than that
trapped during the corresponding periods of
1993 and 1996. More counts were recorded
from October to March in all the specics. How
ever during all the three years, the trap count
of Evittella was very low compared to the rest
of the species.

Weekly weather and population growth

The number of insect-pests trapped
at weekly interval (Table 2) indicated that
H.armigera, Evittella, P.gossypiella and
& fitura populations reached their peaks be-
tween the standard meteorological weeks of
()6 10 14 and 40 10 44; (i) 1610 18 and 37 to
48: (i) 1 to 14 and 51 to 52; and (iv) 8 o 18
and 43 to 46, respectively. The peak occurence
n respect of H armigera, Egossypiella and
S itura populations corresponded to the pe-
riods when weekly mean temperature and rela-
tive humidity ranged between 20 to 30°C and
50 to 65 per cent respectively which seems 1o
be optitmum for their moltiplication,

The correlation matrix between the
population of all the four insect-pests and
weather parameters (Table 3) indicated posi-
tive correlation between 1 armigera popula-
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tion and bright sunshine hours (= 0.50), and
negative association with rainfall (r=-0,50),
wind speed (r=-0.54), minimum temperature
(r=-10.62), mean relative humidity (r=- 0.64)
and mean vapour pressure (r=- 0.74). Simi-
larly negative correlationship was also ob-
tamed for E vittella, Egossypiella and 8 litura
with rainfall, wind speed, minimum tempera-
ture and mean relative humidity, Daware f
af (1994} have also observed negative rela-
tionship between minimum temperature and
relative humidity with Pgossypiella inci-
dence. Positive correlation was observed for
E.vittella, Pgossypiella, S.litura with bright
sunshing hours (Table 3). Weekly mean maxi-
mum lemperatures greater than 3%°C coupled
with total weekly minfall greater than 20.0mm
in monsoon season was found o inhibit growth
and multiplication of all the insect-pests.

Monthly weather and pest population,

The number of bollworm moths
trapped (Table 4) indicated higher values dur-
ing the months of January to April and Octo-
ber to December. The population was rela-
tively very low during summer and monsoon
seasons in all the three years under study,
which might be due to either high tempera-
ture (=37°C) in summer or intensive rainfall
in the monsoon months. Bilapate ef al (1977)
and Fitt (1989) have also reported the effect
of high temperature on growth and multipli-
cation of Harmigera. Correlations between
mean monthly weather and pest populations
with bright sunshine hours were postive
{Table 5); correlations were negative with rain-
fall, wind speed, relative humidity and vapour
pressure,

Seasonal weather and pest population

The weather data and pest popula-
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Tabie 11 Monthby mean weather and cotton ballwerm populatien dunng 1994-%6

Weather factors Average number of moths tapped
Month Bright Eain Wnd T, T, T~ Vapour Helsive Marm- Evit- P opessy 8 Litirs
sunshine  fall speed  ('C) (') (*C) pressure onidity gers  wellr  plelin
{hrs} (mm)  (kmph) fmm Hgy (%)

1954

Jak, 93 A 264 289 129 209 10.4 v 171 n o35 30
FED. 10 a0 33 2% L 204 B3 3 54 48 7949 L
MaAR 12 i =0 73 6% 112 N 42 (5} 0 1481 2047
AFR. 1.4 .0 183 373 Wy W2 133 A4 64 35 293 1233
MAY 14 i 53 %R 251 3y g 38 o6 7 1 i3
JUNE 51 Wi 589 353 68 30 23 T2 21 1 L 62
RILY 0 5024 510 s 2[/31 W0 M43 87 13 1 1 ¥
ARG, i1 1852 407 Il WE 1y I 14 L # 1 35
SEFT. % ] 32k3 318 Fi1 JE .2 5. S o S| ™ 58 Gl 2 126
OCT 9.7 0.0 179 361 196 719 14.1 3 1 fits 2 126
NOW. 9.2 0.0 271 3% 2 M4 e 5 2R 5 L1 L
DEC. 2.4 ] 07 9.4 18 202 51 37 183 32 G5E 379
1995

JAN, 93 0.5 B 267 9.4 1&3 B.5 G0 2 39 1nin EHE]
FER 98 LRI .85 303 124 1.3 03 H 252 il 957 336
MAR LR 1.% L6 332 174 25% 100 45 5 4 14y 13
AFR. 2.9 LRI 295 T M5y 2l 127 H 172 &7 404 1173
MaAY 163 {0 G S . e v S 1 52 i 45 70 385
JUNE 89 0.0 T4 393 278 335 2l7 L 3 9 13 T8
JULY 4.9 3347 6.0% 334 253 2360 (M2 i1 T 1 & 5
AUG, 4n G618 582 23 BT e Ho T8 r s 1 1 S
SEPT. 54 14%.0 420 3.7 W7 B”/y n3 75 4 77 i% 143
OCT. a1 4.6 30 356 122 289 113 &1 196 116 ' 47
NOW. 9.5 0 232 314 W4T WL 1R 37 g 115 404 Tl
BEC. 9.0 0,0 3| 293 133 2L 104 % 33 72 45 216
1956

JAN 89 2.2 373 276 124 199 104 64 54 4 529 34
FER. 8.7 0.4 318 3: 12% 219 9.4 59 191 | 337 161
MaR 9.5 0.4 3z W4 178 270 1D 44 193 13 04 B0
AFER. 14,3 00 335 378 20 29 136 4% 141 4 47 B4
May 11.0 11} 551 395 47 321 132 54 7 40 10} 246
JUNE 9.6 1370 3 TG 268 3kl 20 &6 42 7 L] E} |
VLY 57 B394 53 36 WY /I NS 5] 1 I 3 11
ALTGL 43 146.4 470 306 27 LT 2% 53 3 fi 1 1
SEFR. 6.9 M1y 319 As ML 278 316 7 42 44 14 1
OCT 8.4 252 331 M1 W6 T4 1RS 65 63 M 2 113
MO, 9.3 00 244 36 140 Z2R 1L6 58 T8 39 b1 4
DEC 2.1 i 271 /I O1Le 208 935 57 o 15 130 114
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Table 1: Weekly mean westher and cotlon baliworm population (pooled : 1994-94)

Weather factors Avernge number of moths trapped
MEW Bright Rain Wind T T Vapour  Relative  Hoarmi- Ewie- P gosy & Litwra
sunshine  fall speed  (*C) rﬁ(,'jl pressure - humidity  gera  wlla piella
{hrs) {mm)  (kmph) (mmHg) (%)

1 32 0.0 3.5 280 128 1.3 65 a7 5 123 75
z 28 T4 39 7.5 S 10.5 67 i’ 1 37 &0l
3 79 i) 31 PLE: B F Y %l 3 13- 5 260 i3
4 34 00 46 298 1332 108 il 17 ] L34 (]
- 44 ] 34 291 7 T 50 M9 165 &2
] 43 0.0 8 4 T By kg 54 7% B i 58

7 4.7 0.0 ER 299 122 28 33 7 A 157 66
k in 0.0 34 307 12E £9 54 1 T || 253 127
9 59 0.0 3.2 322 138 £9 it o7 T 250 143
10 .l 02 13 M1 156 79 44 21 & £l EXE]
1l 73 0.4 35 63 185 A 43 25 4 247 456
12 78 o0 34 6.7 184 98 4 T 3 15 285
13 B0 LERY) ER 3.9 190 10 L 1] it] 10 335 153
14 7.9 ] 31 369 158 102 43 54 9 137 344
15 i1 L] z9 3o 191 94 12 25 ] 77 33
16 £0 L] 33 3Te 214 15.4 44 13 13 T 203
17 51 0.0 37 7 1R 15.2 51 9 1% 13 225
I8 3] Lo LX) 395 130 13.0 a8 6 33 17 153
12 2.0 o 57 34 254 17.8 61 20 2 19 20
0 4 LIEH] 53 394 252 189 55 3 3 9 &7
21 99 0.0 -3 40,1 259 165 2 5 1 ) 26
n 99 op 58 415 367 161 2 13 i E: 3
3 9.3 .4 | 403 278 19.1 S L] 2 2 9
H 74 e -y 357 269 e L 3 2 ! 1
2 64 296 22 350 268 7 (F 3 i 1 11
24 59 411 6.7 4.0 269 219 ! z 0 ] 9
27 6.5 19.3 6.7 350267 23.0 75 4 ] 0 [
28 42 B6.5 50 334 257 251 a2 1 1] 1 fi
29 31 1246 4.9 30 254 250 i ] 0 - &
30 21 136.8 %5 301 350 345 % i 0 ] i
31 34 423 4R 34 252 3.9 17 1 a ] 10
k) 11 e 4% 299 249 33 85 I i 0 ]
33 s 136 49 3.6 253 3T 34 1 0 ] 2
3 44 530 4.4 319 351 33.7 79 0 ] [} fi
35 34 663 39 310 2438 M7 i 4 12 0 15
36 3.4 1304 45 ot B e 3 228 86 9 fi 1 7
7 4.0 1ol S T M3 206 81 4 W 5 20
67 30 0E 39 325 134 19.3 7 w W 5 27
» 53 o 26 H3y 13 19.2 it P b M
40 60 LT F % 227 15.6 &l 26 3 Gl
41 5.9 00 2§ 65 2.7 14.8 5% by S 3 48
1 5.2 33 35 349 305 153 i) LS ] 4 50
43 46 78 36 3By 194 14.9 63 9 & & 176
44 4.4 o0 22 M0 170 121 ] 312 14 m
45 52 0o 28 33 168 113 52 prv S 17 139
46 4.2 0o 25 324 148 112 35 3413 £} | 136
47 4.0 00 28 30.9 144 12.5 57 19 9% 131 98
48 i 00 1B £} F RS 103 o % 19 it} 57
49 34 0o 232 iRz 123 10,0 35 S | 9% b1
0 3.6 0 23 286 108 ol 55 w7 93 7
51 34 00 2s 05 124 10.0 5 46 13 110 b
1  frd 00 3.0 %8 123 10.8 62 () S 181 62
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Table 3 : Correlation coefficients between weekly mean weather factors and pest p-uplﬂﬂ!,run
(pooled : 1994 - 96) &

Pest Weather factors
BSS RF WS ; RH VP

H.armigera (.50*%  -045% -054% -062* -064* -0.74%

E vitrella 0.42%  -037F 063* N3IB* 033* -041%
Pgossypiella  040%  038% 044* -074% -053% .077*
Siitura 0.45%  -039* -040% -032* 071* -056%

" Significant at 3% level (r=0.27) : N=52

Table 4: Mean monthly weather and cotton bollworm population {pooled | 1994-96)

Weather fctors Aversge number of moths trapped

Month Bright Rain Yed T T T Vepour  Belative  Haorme Evi- Pgosy 8 Litea

sunshine  fall speed  (*C) F:C] Ch pressure  humidity  gers  fefle piella

i

s fmm)  (kmph) fmm He) (%)
JAN. 217 8.2 14 SRR # e S W S [y 49 63 105 3 H38 3135
FER. 9.85 0.4 3 a3 121 212 LR 3 75 43 T 395
MAR 957 0.6 i3 ML 173 2465 1.1 45 370 19 1080 1357
AFPE 10:19 0.0 33k He A5 191 133 46 127 54 315 1038
MAY 10,59 nn 350 I/T AT 32 188 3 36 3 51 321
JUNE T80 & 6,85 34 W0 31: 123 6F £ [ T 57
JULY 4.23 39r2 550 313 257 289 U3 83 7 I 3 30
ALIG, 370 164.3 489 310 251 280 233 £ z 5 1 32
SEFT. T.04 2416 152 3 M0 sl i () 58 ofl 1% 127
CCT. 212 1.6 .87 333 Wi ] 6.3 ol 167 74 22 412
NOW, 233 L) 255 327 142 136 115 5 1 T 286 632
DEC, 915 0.4 .60 233 120 207 07 57 202 40 31 243

Table 5: Correlation coefficients between monthly mean weather factors and pest popula
tion (pooled : 1994 - 96)

Pest Weather factors

BSS RF WS Tm RH VP
H armigera D4B*  -045% .052% -054% _61* -065*
Fvittella 0.42%  0.34%  057F  029% 033* 4%
P.gossypiella 0.43%  Dd4%  _(49% 72% 055% TTE
Slitura 049%  044* 041* 031F 072% .55+

" Significant at 5% level (r=0.28) : N=36
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tion trapped during the three years were clas-
sified into three seasonal groups. In redi mean
relative humidity was found to have negative
association with M armigera and Fvittella, A
compound effect of weather on different pest
population was observed during summer. In
kharif season all the weather factors were
found to have significant influence on all the
pests but valid conclusions could not be drawn
as the pest populations were very low. During
post monsoon period except mean vapour
pressure, which had significant correlation
with H.armigera and Fgossypiella, no other
weather .ctor was found to influence the four
pests. This might be doe to high fluctuations
in day and night temperature.

Regression analysis

To establish the appropriate relation-
ship between different weather parameters and
the pest population, the data were statistically
analyzed and resultant regression equations
were obtanied as under.

)y ¥, =-700.45- HE1*BSS +~ 0.19*EF4.34
WS4 7.25*MEAN TEMF -63.5%
*VP+1033 *RH (R* = 0.52)

(i} ¥, =--21.27 +7.92 *BSS -0.04 *R¥ -
2174 *W5 +4.87 * WP +0.05 *RH
(R* = 0.55)
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(i} Y, = -2880.26 -30.49*BS5+0.69*RF
+130,91 *W§ +152.15 *MEAN TEMP
-ITDRUFVP +50.59*RH (R*=0.6T)

(v} Y, = 4653536 -108.73*BSS ~0.96*RF
-104.25%WS 27, 54*=VP-55.33 *RH
(RF=0.69
where,

Y, = Helicoverpa armigera Hub. Population
Y, = Earias vittella Fab: Population
‘f* = Pectinophara gossypiella Saund
~ Population
Y, = Spodoptera litura Fab, Population
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