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Abstract

Four experiments were carried out at Sakha Agricultural Research
Station during 1995 and 1996 seasons to study the influence of four
water regimes on cotton infestation by pink bollworm, Pectinophora gos-
sypiella and spiny bollworm, Earias insulana as well as on cotton yield.
The results indicated that the highest infestation by both insects was
obtained when cotton plants were irrigated every two weeks throughout
the growing season. The least infestation was for three week intervals.
Also, larval population of both insects took the same trend .

Significant influence of irrigation intervals were found on both
number of open bolls and seed cotton yield. The highest number of open
bolls and cotton yield were recorded when cotton plants were irrigated
every two weeks during vegetative growth stage and three weeks during
fruiting stage. This water regime supplies the plants with sufficient wa-
ter during vegetative stage, and keeps the water table at low level at
fruiting stage. So, this treatment could be recommended to : (1) reduce
bollworm infestation, (2) save water irrigation and (3) get higher cotton
yield.

INTRODUCTION

Cotton is still an important commercial crops in Egypt, and occupies a promi-
nent place in the national economy. The cotton plants are liable to be attacked by
bollworms which are considered the most destructive cotton pests in Egypt.

It was found that Egyptian farmers usually irrigate cotton with water quanti-
ties more than its requirements. This over-irrigation raises the level of water
table, and increases the moisture content in the zone of effective roots, which may
lead to root-rot disease, reduction in root efficiency, and increase in damage of
bollworms.
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Management of cultural practices is one of the important factors reducing the
insect populations. In Egypt, Mahrous (1977) studied the water use efficiency of
cotton plants under different regimes of irrigation. Watson et al. (1978) investigat-
ed the effect of irrigation on yield, and on the number of the the pink bollworm lar-
vae. Wilson and Caster (1991) reported that the yield loss was a result of insect

damage.

Generally, the effect of agricultural practices of cotton crop on the infestation
with different pests attracted the attention of many entomolgists such as (Leigh et
al., 1970; Kittock and Pinkas, 1971; El-Shaarawy et al., 1974a; Abdel-Fattah et
al.,1980; Abd El-Kader, 1980; Moawad and Hussein 1980; Slosser, 1980; El-Zanan,
1987; Hango and Uthamasamy, 1989; Sharma et al., 1989; Thangaraju and Uthama-
samy, 1990; Nassef et al., 1996). The present investigation aims to throw more
light, and clarify the effect of irrigation intervals on the rate of bollworms infesta-
tion, and estimation of the loss in cotton yield.

MATERIALS AND METHODS

The influence of water regime on cotton infestation by bollworms was studied
in 1995 and 1996 cotton seasons of the experimental farm of Sakha Agricultural
Research Station. Giza 85 cotton variety was sown on 16 plots (1/50 fed. each) ar-
ranged in a completely randomized block design (4 treatments of water regime x 4
replicates). Recommended agricultural ‘practices were applied, but the following wa-
ter regime was initiated after the second irrigation:

A- Every two weeks throughout the growing season, (Recommended, S.F. Cotton Ex-
tension Service, 1996).

B- Every three weeks throughout the growing season.

C- Every two weeks during vegetative stage followed by every three weeks during
fruiting stage starting from the appearance of the first flower.

D- Every three weeks during vegetative stage followed by every two weeks during
fruiting stage starting from the appearance of the first flower.

No insecticides were applied, but the egg-masses of the cotton leafworm,
Spodoptera littoralis were handy picked. Weekly boll samples (25 bolls/piot) were
collected and examined for boliworms infestation, beginning from boll formation till
cotton harvest, and infested bolls were counted. Numbers of pink bollworm,
P.gossypiella and spiny bollworm, E.insuiana larvae occuiring inside cotton bolls
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were recorded accrding to Metwally's method (1974) for estimating the loss result-

ed from bollworms infestation.

Ten guarded plants were chosen at random from each plot to study the follow-
ing characters: (a) number of open bolls/plant, (b) boll weight, (c) seed cotton yield
per plant and (d) seed cotton yield per 1/50 feddan.

Obtained data were statistically analyzed according to procedures outlined by
Le-Clerg et al. (1962), and the results were compared by using Duncan's Multiple
Range Test (1955).

RESULTS AND DISCUSSION

1. Effect of irrigation intervals on the bollworm infestations and
the losses in cotton yield

Data presented in Table 1 revealed the influence of water regime on both boll-
worm infestation and losses in cotton yield. The highest bollworm damage to cotton
bolls resulted from treatment A (irrigation at 2-week intervals throughout the sea-
son). This treatment had the highest larval population in cotton bolls; 34.88 & 7.25
larvae/100 bolls, for P.gossypiella, and E.insulana, respectively. Also, percentages
of infestation were the highest; 23.25% for pink bollworm, and 5.38% for spiny
bollworm. Consequently, the losses in cotton yield reached its maximum value
(13.25%). Prolonging irrigation intervals (3-weeks throughout cotton season) as in-
dicated in treatment B reduced all parameters for both insects. For P.gossypiella,
the lowest larval population and least infestation were recorded (27.50 larvae/100
bolls, and 14.38% infestation). Similar trend was recorded in case of E.insulana;
5.38 larvae/100 bolls, and 3.25% infestation. Also, the least value of yield losses
(9.63%) was obtained. The second rank of damage was occupied by treatment D
(irrigation at 3-week intervals during vegetative stage and at 2-weeks at fruiting
stage). Populations of larvae were 31.50 and 6.88/100 cotton bolls, for pink and
spiny bollworm, respectively. The corresponding values of infestation for both in-
sects were 20.25 and 4.25%, respectively. On the other hand, yield loss was
12.38%. When the water regime was reversed in treatment C (irrigation at 2-week
intervals at vegetative stage, and at 3-week intervals at fruiting stage), the dam-
age of bollworms was relatively reduced. Values for P.gossypiella were 30.38 lar-
vae/100 bolls, and 17.88% infestation, and those of E.insulana were 6.13 larvae,
and 3.63% infestation. Yield loss resulting from cotton infestation by both insects
was 10.50% .
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It is worth to mention that average number of pink bollworm larvae (31.07
per 100 bolls) greatly exceeded that of spiny bollworm (6.41 larvae). Also, infesta-
tion due to the pink bollworm was higher than that of spiny bollworm; 18.94 and
4.13%, respectively.

Table 1. Effect of water regime on both bollworms infestation and losses in cotton
yield (Sakha, 1995).

Treat. | Irrigation intervals P. gossypiella E. insulana Total Yield
At At |No. of larvae/| Infestation | No. of larvae/| Infestation | infestation losses
vegetative | fruiting| 100 bolls % 100 bolls % % %
stage stage
A 2-week | 2-week 34.88b 23.25d 7.25d 5.38 be 28.63 13.25¢
B 3-week | 3-week 27.50a 1438 a 538a 3.25a 17.63 9.63 a
C 2-week |3-week| 30.38 ab 17.88 b 6.13b 3.63a 21.51 10.50 ab
D 3-week |2-week| 31.50ab 20.25¢ 6.88 ¢ 4.25b 24.50 12.38 be
Average - - 31.07 18.94 6.41 4.13 23.07 11.44

* Means followed by the same letter are not significantly different at 5% level

Data of 1996 for the same treatments are presented in Table 2. The same
trend was found; the greatest population of bollworms larvae and highest infestation
were recorded in treatment A, and lowest values were obtained in treatment B.The
second rank was recorded in treatment D, while the third one was for treatment C.

These data coincided with those found by Moawad and Hussein (1980) and Bar-
iola (1983) who mentioned that irrigation intervals greatly affected the population
density of the overwintering larvae of P.gossypiella in cotton bolls. On the other

~hand, Helaly et al. (1994) reported that irrigation intervals had no significant effect
on larval population of cotton pests, and on cotton yield as well. Ali et al. (1996)
found that insect population were affected by different furrow-irrigation systems.

Table 2. Effect of water regime on both bollworms infestation and losses in cotton
yield (Sakha, 1996).
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From the current results, it could be concluded that cotton should be irrigated
at 2-week intervals at vegetative stage, followed by 3-week intervals at fruiting
stage, starting from the appearance of the first flower, to minimize bollworm infes-

tation and maximize cotton yield.
2. Effect of irrigation intervals on growth and yield components

Data presented in Table 3 show the significant influence of irrigation intervals
on both number of open bolls and seed cotton yield per plant. The highest numbers of
open bolls were recorded for treatment C (2-week intervals at vegetative, and 3-
week intervals at fruiting), being 8.0 and 12.4 bolls in 1995 and 1996, respective-
ly. Also, the same treatment appeared as the best in cotton yield; 17.6 and 28.5 g of
seed cotton yield/plant for 1995 and 1996, respectively. This may be attributed to
that this treatment supplied the cotton plants with their suitable water requirements
at vegetative stage (irrigation at 2-week intervals) since evaporization from soil
surface was high, and thus close irrigations were needed to avoid soil dryness. At
fruiting stage, the cotton canopy become greater, and the soil surface is shaded, so
the evaporation is minimized. Also, this treatment (C) contributed in saving water
irrigation, and in reducing the water table at this sensitive stage of growth which
help in avoiding the damage to cotton roots.

Table 3. Effect of irrigation intervals, on growth and yield components of Giza 85
cotton cultivar (Sakha, 1995 & 1996).

Treat. | Irrigation intervals No. of open Boll weight (g) Seed cotton Seed cotton yield
bolls/plant yield/plant per 1/50 fed. (kg)
A At 1995 1996 1995 1996 1995 1996 1995 1996
vegetative ﬁ-uiﬁng
l('ﬂﬂ s(age

A 2-week | 2-week 6.7a 9.0a 2.1 22 14.1 b 19.8 a 168b | 204a
B 3-week | 3-week | 6.6a | L1.6ab 2.0 2.1 13.2a | 244b | 143a | 19.7a

G 2-week | 3-week 80a 124b 22 23 17.6¢c | 28.5d 19.5¢ | 2390b
D 3-week | 2-week | 7.0a 12.1b 21 2.2 [4.7ab | 26.6c | 17.1¢c | 2230

* Means followed by the same letter are not significantly different at 5% level

The current results are in agreement with those of Radin et al. (1989) who
reported that yield of seed cotton increased as the intervals between water applica-
tions were decreased if the total amount of water applied was unchanged. Also,
treatment (c) had significant effect on number of open bolls/plant which reflected on
cotton yield per plant and plot.
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