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Abstract

A field trial was carried out to study the combined effect of
day maximum temperature, relative humidity on the corresponding
number of captured Pectinophora gossypielfa (Saunders} male moths
as indicated by sex trap and the infestation in green cotton bolls in
field.

This study was conducted at Assiut and Gharbia Governorates
throughout 2000 cotton growing season. The number of captured
male moths was recorded each three days during the season.

The refationship between day maximum temperature and the
corresponding number of male moths captured in the traps was es-
timated during spring revealed that number of moths increased
gradually, thus forming a peak when day maximum temperature
ranged between 36°C on 5th May at Assiut and 33°C on 20th May at
Gharbia. The correlation value yielded a significant and positive "r"
value between day maximum temperature and number of trapped
moths in trap and insignificant positive correlation between mini-
mum temperature, minimum relative humidity and number of cap-
tured moths during the valuable occurrence of green bolls sus-
ceptible to infestation (three weeks old}.

The same trend was obtained, /.¢. insignificant positive cor-
relation between temperature degrees and activity of newly
hatched larvae which attack the green bolls in cotton fields, the
average temperature fluctuated between 29°C & 30°C at both Gov-
ernorates; Gharbia and Assiut, respectively.

The study also revealed that there is a relationship be-
tween average relative humidity and the corresponding average
number of newly hatched larvae of pink bollworm inside the green
bolls and insignificant positive correlation for Assiut Governorate
(R.H. between 39 % and 46 %). A significant positive correlation for
Gharbia governorate (R.H. between 66 % and 73 %) was found suit-
able for activity of newly hatched larvae.

INTRODUCTION

The pink bollworm, Pectinophora gossypiella (Saunders) has been con-
sidered destructive insect pest of cotton in Egypt. The number of moths cap-

tured by sex pheromone trap depends greatly on weather conditions; temperature,
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relative humidity (R.H.) and wind speed. Chu and Henneberry (1990), Gupta et al.
(1990) and Dhaliwal et af. (1991) showed that average day temperature and aver-
age day humidity demonstrated significant positive impact on the population
build-up of the changes in the population density of pink bollworm moths. Qu-
reshi et al. (1992), Beasley and Adams (1994), Schouest and Miller (1924) and
Adams et al. {1995) reminded that the major factors affecting the number of
pink bollworm caught and the time of peak catch were temperature, wind speed
and time of sunset. Temperature below 20°C suppressed flight activity. Dhawan
and Simwat (1996} showed that the relationship of pink boilworm moth catch
with temperature was positive, while relative humidity was negative. EIl-
Saadany et al. (1999) found that positive relationship prevailed between the
changes in the population density of P. gossypiella (Saund.} and the required ac¢-
cumulative thermal units. El-Sayed (2001} stated that max. temp. revealed dif-
ferent effects on the population activity of pink bollworm moth. Max. temp.
demonstrates positive correlation during the season.

The present study was conducted to determine :

- The effect of maximum temperature on the emergence activity of pink

bollworm moths from pupae of diapausing larvae during the spring.

- The relationship between certain weather factors and the population ac-
tivity of pink bollworm moths during both flowering period and formation of pre-
ferred green cotton boils.

- The triangular relationship between certain weather factors, relative hu-
midity, temperature, population of pink bollworm moths and infestation in green
bolls.

MATERIALS AND METHODS

A large scale experiments were carried out at Assiut and Gharbia Govern-
orates during 2000 cotion growing season. Monitoring the changes in the number
of pink bollworm moths was obtained by pheromone Delta traps. The'impregnated
pheromone capsules were replaced with new ones every two weeks. Traps were
examined once each three days. 85 and 453 traps were placed in gin-houses at
Assiut and Gharbia Governorates, respectively. The number of male pink boll-
worm moths emerged from pupae of diapausing larvae from double cotton seeds
was recorded from the beginning of spring {(21st March} untii the end of April.
Relationship between those moths and maximum temperature in the two regions
was estimated.

During the cotton growing season, the traps were distributed (one trap/30
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feddans) at the top of the cotton canopy and adjusted at the level periodically
with the crop growth throughout the season, 1498 and 1503 traps were distrib-
uted in cotton field at Assiut and Gharbia Governorates, respectively.

From 23rd May to 28th June at Assiut and from 10th June to 10th July at
Gharbia, the number of captured male pink bollworm moths was counted. The ef-
fect of certain weather factors and on the fluctuation in the population activity

of moths was estimated.

Hence, middle-aged bolls (21-30 days) were most preferable for in-
festation by newly hatched larvae of pink bollworm (Kostandy and El-Gemeiy,
'1996). The relationship between minimum temperature, relative humidity and
number of moths in trap was evalualted, while green cotton bolls (three weeks
old) were forming during July and from second week of July to second week of
August at Assiut and Gharbia Governorates, respectively.

Samples of 100 green middle-aged cotton bolls were picked. A total of
31- 122 samples® were completed during July from Assiut Governorate, while
110-316 samples™ were collected from the 2nd week of July to the 2nd week of
August at Gharbia Governorate. The bolls were dissected and the numbers of new-
ly hatched larvae of pink bollworm were recorded. The effect of daily mean rel-
ative humidity, the daily mean temperature and the infestation by the newly
hatched larvae of pink bollworm to green middle aged bolls was studied.

RESULTS AND DISCUSSION

Table 1 shows the relationship between maximum temperature and average
number of pink bollworm male moths per night which emerged from pupae of di-
apausing larvae in double cotton seeds at sweeping of gin- houses from 1st
March to 29th May 2000 at both of Assiut and Gharbia Governorates. Number
of trapped moth in traps increased gradually from the beginning of spring at
which the highest number of moths was obtained when temperature reached to
36°C on 5thMay and 33°C on 20th May at Assiut and Gharbia, respectively. The
values revealed the presence of significant positive correfation values between
maximum temperature and average number of captured moths. This agrees with
the finding of Beasley and Adams (1994) and Adams et! al. (1995) in California,
revealed that peak time of occurrence correlated positively and significantly
with maximum temperature.

* The difference in number of samples was due to the time of forming green
bolls three weeks oid in the fields.
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Table 1. The fluctuations in day maximum temperature* figures and number of
trapped pink bollworm moths emerged from diapausing larvae in sweep-
ing of ginning cotton in gin-house at Assiut and Gharbia during spring
season of 2000.

Assiut Governorate Gharbia Governorate
Av. no.of Av. no.of
Inspection| Max. temp. {moths/trap/| Max. temp. [mcths/trap/
date °C night °C night
21/3 23.0 0.05 21.0 0.5
24 25.0 0.06 18.0 0.6
27 23.5 0.07 21.0 0.47
30 26.0 0.07 23.0 0.47
2/4 32.0 0.07 29.0 0.62
5 34.0 0.06 25.0 0.72
8 34.5 0.06 29.0 0.79
11 30.0 0.06 23.0 0.79
14 35.0 0.07 24.0 0.83
17 32.5 0.1 25.0 0.94
20 36.5 0.2 27.0 0.95
23 30.0 0.4 27.0 0.9
27 31.0 0.5 28.0 0.82
30 34.0 0.4 - 28.0 0.98
2/5 37.0 0.4 29.0 1.04
5 36.0 0.5 27.0 1.03
8 32.0 0.26 26.0 1.15
11 32.0 0.3 28.0 1.05
14 37.0 0.2 32.0 1.29
17 38.0 0.3 33.0 1.49
20 36.0 0.3 33.0 1.58
23 35.0 0.3 32.0 1.62
26 36.0 0.3 32.0 1.43
29/5 34.0 0.3 33.0 1.46

* C.F. Central Lab. for Agric. Climate, Agric. Res. Center.

The integration of the data in Table 2 reveal that the relationship between
day minimum temperature, day reiative humidity and mean number of male
moths/trap/night placed in cotton fields during cotton flowering season, i.e. be-
fore middie aged boll formation from the last week of May to the last week of
June at Assiut and from the 2nd week of June to the 2nd week of July at Gharbia
during cotton season 2000. A posilive correlation coefficients value between the
day minimum temperature and number of moths in trap was achieved. Similar
findings were obtained by Chu and Henneberry (1990) in the Imperial Valiey
(U.S5.A.) and Adams et al. (1995) in California and Dhawan and Simwat (1996) in
India. These results were contrary to that obtained by Qureshi et al. (1992} in
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Pakistan who stated that correlation between pink bollworm moth catches and
temperature was negative and significant.

The obtained data yielded the insignificant correlation between day min-
imum temperature and number of moths in traps. This result may explain that the
decreasing of minimum temperature is unsuitable for moth flight activity, this
was in agreement with the findings of Schouest and Miiler (1994) in California
who found that temperature below 20°C suppressed flight activity of pink boll-
worm moths to the minimum.

Table 2. The fluctuations in day minimum temperature, relative humidity % fig-
ures* and the corresponding number of captured pink boliworm moths in
cotton fields at Assiut and Gharbia Governorates during cotton flow-
ering, season of 2000.

Assiul Governorate Gharbia Govemorate
Inspection Min. Av. no. of Min. Av_ no. of
date Min. temp. RH. moths/ Min. temp. R.H. moths/
°C (%) trap/night °C (%) trap/night
23/6 20 17 0.3

26 21 17 0.4
29 21 15 0.4

1/6 22 16 0.5
4 21 20 0.6

7 20 18 0.7
10 22 16 1.14 22 40 10.85
13 22 11 1.27 20 35 8.14
18 22 9 1.2 19 28 7.48
19 21 12 1.2 20 35 7.01
22 20 20 1.15 19 35 6.2
25 22 18 1.3 20 30 4.6
28 22 14 1.5 20 35 4.11
117 20 34 4.2
4 21 37 4.4
7 21 40 4.6
10 21 40 5.2

* C.F. Central Lab. for Agric. Climate, Agric. Res. Center.

r1 = +0.495

r2 = +0.208

Flight activity of moth was strongly affected by weather factors. Beasley
and Adams {1994) and Schouest and Miller (1994) in California confirmed that
time of maximum pink bollworm occurrence was correlated with time between
sunset and sunrise, prevailing temperature, relative humidity (R.H. %) and wind
speed.
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The obtained results revealed the insignificant positive correlation be-
tween day minimum relative humidity (R.H. %) and number of catches. This con-
firms the earlier finding of Gupta et al. (1990) in New Delhi, India. These results
were contrary to that obtained by Qureshi et al. (1992} and Dhawan and Simwat
{1996) who found that the relationship between pink boliworm moth catch with
relative humidity (R.H. %) was negalive and significant.

The data in Table 3 show the relationship between minimum temperature,
relative humidity and activity of pink bollworm moths during formation of green
middle aged bolls in July at Assiut and from the 2nd week of July to the 2nd
week of August at Gharbia, cotton season 2000. Data revealed an insignificant
positive correlation between minimum temperature, relative humidity and num-
ber of captured moths. This agree with the findings of Chu and Henneberry (1990}
and Gupta et al. (1990). '

The integration of the data in Tabie 4 reveal that the relationship betwaeen
day average temperature, relative humidity {(R.H. %) and activity of newly hatched
larvae which attacked the cotton green bolls during July for Assiut and from the
2nd week of July to the 2nd week of August in Gharbia. The analysis of the data
yielded an insignificant positive correlation "r* value between day average tem-
perature and average number of newly hatched larvae cccurred inside the green
bolls. This confirms the previous findings of Gupta et a/. (1990).

The data also revealed that there is a relationship between average rel-
ative humidity and the correéponding average number of newly hatched larvae
of pink bollworm inside the green bolls and insignificant positive correlation for
Assiut (R.H. % between 39 % and 46 %). A significant positive correlation for
Gharbia (R.H. % between 66 % and 73 %) was found suitable for activity of newly
hatched larvae. Husain et al. (1935) found that oviposition of pink bollworm was
the highest when the relative humidity was on an average 70 %. A high relative
humidity appeared to be the most favourable for the developmental rates of the
insect.

The present data for the correlation between day average relative humidity
% and average number of newly haiched larvae infesting green bolls confirms the
observations of Gupta et al. (1990) who concluded that average humidity had
significant positi\ie impact on the population build-up of pink bollworm in cotton
fields.
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Table 3. The fluctuation in the day minimum temperature, relative humidity %
figures and population activity of pink bollworm moths in fields at As-
siut and Gharbia during the reliabie presence of green middle aged
bolls.

Assiut Governorate ~Gharbia Govemorate
Min. Min. | Av. no. of | Min. Min. '} Av. no. of
Inspection | temp. { RH. moths/ | temp. } R.H. moths/

date °C (%) Ytrap/night] °C (%) |trap/night

37 21.5 1 22.0 1.5

9 21.51 14.0 1.4 20.0 1 40.0 5.8
15 22.0 | 20.0 1.5 21.0 ) 41.6 6.9
21 23.01 18.0 1.7 21.0 ] 40.0 6.1
27 22.0] 18.0 1.7 22.0 ) 43.0 6.5
2/8 22.2 | 45.0 7.8
8/8 22.0 ] 45.0 6.8

Table 4. The change in the average day temperature, relative humidity % figures
and the newly hatched larvae of pink bollworm infesting the green bolls
at Assiut and Gharbia during formation of cotton green middle aged

bolls.
Assiut Governorate Gharbia Governorate
Average | Average | Av. no. of | Average { Average | Av. no. of
Inspection | temp. R.H. larvae/ temp. R.H. larvae/
date °C (%) 100 bolis °C (%) 100 bolis
377 29 45.5 0.16
9 32 46.0 0.42 27.5 67.0 0.27
15 32 39.0 0.21 27.0 66.0 0.23
21 30 40.0 0.10 28.0 69.0 0.39
27 30 44.0 0.13 30.0 73.0 0.55
2/8 30.0 71.0 0.53
8 29.0 70.0 0.53
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Table 5 shows the correlation coefficient *r* and regression coefficient "b"
values between relative humidity %, temperature figures and number of pink
boilworm male moths in trap, newly hatched larvae infesting green bolls in cot-
ton field.

GENERAL CONCLUSION

The study revealed that during the spring season, a significant positive
correlation values between maximum temperature and pink bollworm moths
emerged from diapausing larvae was observed. During cotton flowering season,
i.e. before middle aged boll formation there was an insignificant positive cor-
relation between the day minimum temperature and number of moths/trap/night.
This result may explain that decreasing of minimum temperature is unsuitable
for moth flight activity. An insignificant positive correlation between day mini-
mum relative humidity (R.H. %) and number of catches was noticed.

During formation of middie aged bolls in cotton field in July at Assiut and
from the 2nd week of July to the 2nd week of August at Gharbia, data revealed an
insignificant positive correlation between minimum temperature, relative hu-
midity and number of captured moths.

An insignificant positive correlation (r} value between day average tem-
perature and average number of newly hatched larvae occurred inside green cot-
ton bolls.

A relationship between average relative humidity and the corresponding
average number of newiy hatched larvae of pink bollworm inside the green bolls
revealed that insignificant positive correlation for Assiut (R.H. % between 39 %
and 46 %). A significant positive correlation for Gharbia (R.H. between 66 % and
73 %) was found suitable for activity of newly hatched larvae. A high reiative hu-
midity appeared to be the most favourable for the developmental rates of the in-
sect.
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Table 5. The simple correlation and regression coefficient values for the relation
between relative humidity %, temp'eralure. number of pink bollworm
moths and number of newly hatched larvae infesting the green bolls of
21 day age in cotton fields at Assiut and Gharbia districts, 2000 sea-

son.
Assiut Gov. Gharbia Gov.
p \ Corre- Regre- Corre- Regre-
arameters lation ssion lation ssion

Between max. temp. and number of
moths during spring +0.459" +0.016 +0.437" +0.003
|Between min. temp. and moths
during cotton flowering season +0.495 +0.254 +0.208 +0.489
|Between min. humidity and moths
during cotlon flowering season +0.010 +0.001 +0.098 +0.053
Between min. temp. and moths
during green boil formed +0.761 +0.167 +0.725 +0.576
Between min. humidity and moths
during green boll formed +0.176 +0.008 +0.803 +0.238
Between av. temp. and newly
hatched larvae in bolls +0.714 +0.068 +0.051 +0.003
Between av. humidity and newly
hatched larvae in bolls +0.145 +0.180 +0.943" +0.052

* Indicates significant correlation values.
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