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ABSTRACT

Field trials were caried out at Meet El-Deeb, Kafr EI-Sheikh Governorate
during cottonr growing seasons 2001 and 2002 to predict the infestation level by the
spiny boilwortns Farias insufana on two cotton varieties using sex pheromone traps.
Protective treatments using aircraft according to the national programme on bollworm
were conducted coincided. The possible correlation between the recorded caught
males and both of cotton variety and some weather factors were statistically
analyzed, four generations were recorded on Giza 89 and Giza 86 during 2001
season. On the other hand, the same number of generations was recorded with Giza
86 in the second season while five generations were recorded with Giza 89 variety.

) Statistical analysis of the mean number of maie moths and percentage of
boll infestation by larvae showed highly significant correlation in 2001 season with the
two tested varieties, where it was positively insignificant with Giza 89 and negatively
insignificant with Giza 86 during 2002.

The relationship between the maximum, minimum temperature and relative
humidity on the fluctuation of the spiny bollworm male moths was found to be
negative with Giza 89 while it was positive with Giza 86.

INTRODUCTION

Profitable cotton production in Egypt must depend on successful and
efficient insect management programme (IPM) which reduces the risk
disastrous crop losses by pests.

One of the |IPM'sitems is the use of sex pheromone traps to predict
and survey the level of infestation. So chemical insecticides could be used in
the proper time to reduce costs and problems as a resuit of miss application
of insecticides.

During the years following the isolation of the sex attractant of the
silkworm moth Bonbyx mori (L.} by Butendandt et al. (1959) over 670
pheromones have been identified, (Kalssen ef af., 1982). Pheromone trapping
of cotton bollworms was proved as a tool to indicate the periods when
infestation may occur whenever scouting must be intensified so that
economic thresholds can be utilized in making pest control decision.

Pheromone trapping was initiated in Egypt on 1979, to monitor the
seasonal occurrence and distributton of Pectinophora gossypifla {(Sound)
(Flint et al, 1985, Nassef, 1989, El-Zanan and El-Hawary, 1895 and Watson
ef al, 1995). However, little is known about the application of this technique
with the spiny boliworm Earias insulana (Boisd) which is considered one of
the most destructive pest of cotton plants during flowering and maturing
stages. The fruiting stage of cotton plants provide the moths with suitable
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oviposition sites and ensure the availability of food sources for their larvae.
This continuous availability of oviposition and feeding sites through a long
period help the cotton bollworms in building up a considerable large sized
populations and consequently caused tremendous damage. It has been
argued that in the absence of a conventional insecticide in the pheromone
treated areas there could be in upsurge of the spiny bollworm E. insulana late
in season on Compion (1984). '

So, the present study was conduced to assay the probability of using
sex pheromone with the spiny bollworms Earias insulana on two cotton
varieties. The relation between the male caught and both of the actual
infestation by the larvae of this insects. Moreover the relation between the
caught male and some weather factors were studied. '

MATERIALS AND METHODS

An experiment was carried out during two successive cotton growing
seasons, 2001 and 2002 at Meet El-Deeb Kafr El-Sheikh Governcrate. The
experimental areas were cultivated with Giza 89 (108 and 185 feddan) in
2001 and 2002 season, and Giza 86 (233 and 262 feddan) in 2001 and 2002,
respectively. Planting occurred on 20-24 March for Giza 86 and 18-20 March
for Giza 89 in 2001, wherever, it was 25 March to 1 April for Giza 86 and 1-4
April for Giza 89 in 2002. Cotton plants received normal agnculture practices,
pheromone traps were placed in each field from the 31% of May till the end of
September in both seasons, traps were fixed and distributed at rate of 1
trap/10 feddan manually. The baited sex pheromone (Delta) were fixed on
metat bars just above cotton plants. The traps were baited with specific
pheromone capsules replaced every 2 weeks by fresh ones, the adhesive
sheets were also changed every three days and the numbers of trapped
males were counted. The sex pheromone traps were baited with the synthetic
pheromone formulation in polyethyiene vials. Every vial contains 2 mg of the
active ingredient of the synthetic pheromone. The pheromone consists of
£10, E12, hexactecadinal. Trapping was continued till the end of September
in the two seasons.

According to the national spray program applied on cotton boliworm
in Egypt, the experimental areas in the two seasons were sprayed aerially as
a protective sprayer by using a helicopter aircraft. Five applications was
conducted in the current study using the recommended insecticides (Table 1).

Samples of 400 green boll were collected at random from both
diagonals of the inner square of each variety every six day in order to study
the relation between the actual infestation and the caught males. The cotton
bolls were examined internally and larvae in each treatment was counted.
Sampling started on June 24 (2001) and June 29 (2002) and continued till
August 31 (2001} and the 1% of September (2002). The daily maximum,
minimum temperatures and R.H.% were obtained from the Meterologicai
Department at Sakha Agricuitural Research Station Kafr EI-Sheikh. Data were
statistically analyzed and the simple correlation values were calculated
according to Steel and Torie 1960).
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Table (1)insecticides used as protectant against the boliworm during
2001 and 2002 growing seasons and their rate of application.

2001 season
Date Common name "l;;ar:: Rate of ?gghcaﬂoni
246 |Chlorfluzron 5% EC Attabron 400 ¢cm
15.7 | Chloropryifos 48% EC Dursban 1L
30.7 |Esfenvalerate (1ISQO) 20% EC Sumi gold 150 cm
16.8 | Proncfos 72% EC Curacron 750 cm
31.8 {Carbaryl 85% W.P Sivin 1.5 kg
2002 season
298 |Chlorfluzron 5% EC Attabron 400 cm
18.7 | Pronofos 72% EC Curacron 750 cm
131.7 | Esfenvalerate 5% EC Sumialpha 600 cm
18.8 | Chloropyrifos 48% EC Durspan iL
1.9 | Carbaryl 85% W.P. Sivin 1.5kg
RESULTS AND DISCUSSION

Generations of the spiny bollworm:

: Data presented in Table (2} and Figure (1,2) show the fluctuation of
the male moths of spiny bollworms during the period extended from the first of
June till the end of September in 2001 and 2002 seasons.

As for 2001 (Figure 1), there were four generations with four sharp
peaks in Giza 89 and Giza 88. Those peaks were found to be in the fourth
week of June, July, August and the third week of September in the case of
Giza 89. The corresponding number of caught males were 15.72, 6.27,-11.26
and 14.09 (males/trap/6 days), at the same periods. On the other hand, on G.
86 those peaks occurred in the second week of June, July, August and the
first week of September with a mean number of 4.88, 4.67, 3.5 and 15.75
males, respectively.

Regarding 2000 growing seasons, Figure {2), five generations were
observed on G 89, during a period extended from first of June tiil 28
September, reaching their peaks during the 3" week of June (14.05), the 4"
week of July (16 85), the 3™ week of August (15), 4" week of September
(12.62) and the 4™ week of the same month (20.79 male/traps/6 days). On G
86 four peaks were recorded during the third week of June (10. 47) the 3"
week of July (22.48), the 2™ week of August (18. 59) and the 4™ week of
September (13.86).

The obtained data reflected that, population peaks of E. insufana was
occurred during June, July, August and September. During the two seasons
maximum number of moth caught were recorded during June 2001 and
September 2001, for G 89, while they were recorded during September
(15.79, 2001) and July (22.48, 2002) in the case of G. 86. The obtained
results are paralle! with those obtained by many authors. Hossain (1990)
reported five generations for £. insufana. El-Zanan and Ei-Hawary (1995)
indicated that the maximum numbers of E. insulana adult moths were
recorded during September and QOctober in 1989 and 1990. El-Mezayen et af.
(1987) recorded that popuiation peaks of E. insulana were occurred during
May, August and October in 1895 and during August and September in 1996.
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Fig. (1): Average catch of E. insulana moths using pheromone sticky
traps in cotton fields in year 2001,
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Fig. (2): Average catch of E. insulana moths using pheromone sticky
traps in cotton fields in year 2002.
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Table (2): Number of E. insulana adult moths caught using pheromone
traps on two varieties of cotton at Meet El-Deeb Kafr El-

Sheikh during 2001 and 2002 seasons.

Cotton variety 2001 season 2002 season
Mean no. of male moths/ | Mean no. of male moths/
trap/6 days trap/6 days
Date G. 89(1) G. 86 (2) G. 89 (3) G. 86 (4)
Jun. 1-6 419 2.00 5.70 3.59
7-12 7.55 4.88 12.40 6.41
13-18 11.37 421 14.05 10.47
19-24 15.72 3.25 8.15 7.70
25-30 6.36 1.00 3.20 6.60
Jul. 1-6 573 1.96 2.95 8.71
712 5.48 4.867 3.85 13.93
13-18 3.82 3.55 8.65 22.48
19-24 6.27 1.96 16.85 7.03
25-30 5.19 1.04 3.50 7.15
Jui. 31-Aug. 5 3.82 2.00 440 9.74
Aug. 8-11 3.00 3.50 5.80 11.74
: 12-17 7.64 2.50 9.90 18.59
18-23 11.36 5.58 15.0 12.52
24-29 10.73 7.87 8.45 8.18
Aug. 4-Sept. 30 8.36 15,79 7.60 6.78
5-10 13.82 10.37 12.62 8.70
11-16 14.09 6.42 10.85 13.85
17-22 12.91 ©2.96 20.79 12:48
23-28 8.63 2.21 - 8.65 8.11
{1} Mean number of 11 traps {2} Mean number of 24 traps
{3} Mean number of 20 traps (4) Mean number of 27 traps.

Boll infestation by spiny bollworm larvae:

To evaluate the correfation between the number of caught males and
the actual infestation with the spiny bollworm larvae, bolls were examined
periodically -for larval infestation and the percentage of infestation were
calculated. ‘

Results presented in Table 3 revealed that the percentage of
infestation ranged between (0.25 and 3%, G. 89) and (0 and 1.75 in the case
of G. 86) in 2001 {Table 3). The corresponding values ranged between (0 and
2.25) and (0.5 and 3.25) for G. 89 and G. 86, respectively in 2002 growing
seasons.

Based on the simple correlation values, Table 4, highly significant
correlation could be detected between the number of caught males and the
corresponding percenfage of infestation for the two varieties in 2001 (r=
0.735 and 0.903 for G. 89 and G. 86 at 1% probability). As regard with 2002
seasons, the influence of number of caught males was positively insignificant
(0.070) for G. 89 from the one hand, while on the cther hand, r values was
negatively insignificant for G. 86 {-0.238).
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Table (3): Percentage of infestation of green cotton boll with E. insulana
on two cotton varieties during 2001 and 2002 seasons.

Sampling 2001 season Sampling 2002 seasons
dates G. 89 G.8 dates -| G.89 G. 86
July 9 0.75 g July 151 0.0 0.75
15 0.25 0.75 21 0.25 1.0

21 0.50 0.25 27 0.75 0.75

27 0.5 0.0 Aug. 2 1.25 0.5

Aug. 2 0.75 0.0 8 20 1.25
8 1.0 025 14| 1.25 1.75

14 1.75 0.25 200 175 2.0

20 2.0 0.50 26 125 2.75

26 2.50 125 |Sep. 1 1.75 3.0

Sep. 1 3.0 1.50 7 20 3.25
7 3.0 1.75 13 2.25 3.25

Table (4): The simple correlation values of spiny hollworm male moths
and percentage of infestation on two cotton varieties during
2001 and 2002 seasons at Kafr.El-Sheikh.

_ Average No. of male/ trap/6 days
Varieties 2001 : 2002
G. 89 0.735* 0.070
G.86 0.903* -0.238

** Significant at 0.01 probability level.

Effect of weather factors on the number of caught males:

To interpret the obtained data which reflect fluctuations in the caught
male numbers and peaks during the two growing seasons 2001 and 2002.
The maximum and minimum tfemperature as well as the relative humidity
were recorded during those seasons. Correiation between those values and
the number of caught males was determined by calculating the simple
correlation coefficient (Table 5). Data reflected a negative significant
correlation between the recorded weather factors (maximum, minimum
temperature and relative humidity) and the caught males from field cultivated
with Giza 89 variety either at 2001 or 2002 seasons. The highly significant
correlation was found with the percentage of humidity at 2002 growing
season. On contrary to this relation a positive one was observed with Giza 86
variety at the two seasons and the highest effect was recorded with the
minimum temperature. '

In this respect, Karaman et al. (1982) reported that daily minimum
temperature and daily relative humidity seemed to influence significantly the
activity of the bollwerm P. gossypiefla and E. insufana in middle Egypt.
Moreover, El-Saadany et al. (1999) concluded that the amount of changes in
maximum day temperatures, minimum night f{emperatures and relative
humidity might alter the catch of either pink or spiny bollworms when the
tested factors remain constant around their ranged.
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Table (5): The simple correlation values of spiny bollworms male moths
and the three weather factors {max., min. temp. and R.H.%) on
two cotton varieties (G. 89 and G. 86) during 2001 and 2002
seasons at Kafr El-Sheikh.

Cotton : o
Character variety Seasons {Max.temp.}Min.temp.| R.H%
G. 89 2001 -0.158 -0.462* -0.31
Male/trap/ 2002 -0.384 -0.264 -0.573**
6 days G. 86 2001 0.288 0.094 0.195 J
2002 0.302 0.646** 0.281

* Significant at 0.05 probabiiity level
** Significant at 0.01 probability level

Based on the results obtained in the present investigation, it could be
concluded that using pheromone traps in cotton fields are of great deal for
detecting and monitoring insect population. On the other hand, the precise
knowledge of the appropriate dates of moth generations plays a major role in
the decision making process in the integrated pest management for reducing
the infestation level. Also it ¢old stated that Giza 89 was more tolerant to the
infestation by the spiny bollworm.
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