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ABSTRACT

The present investigation aimed to determine the

susceptibility of six Egyptian cotton varieties (Giza 45, Giza 70,
- Giza 85, Giza 86, Giza 88 and Giza 89) to infestation by the spiny
bollworm, Earias insulana (Boisd.) and the American bollworm,
Heliothis armigra(Hbn.). Also, the effect of mean temperature,
relative humidity and wind speed on occurrence and seasonal
abundance of the two cotton bollworms during 2002 and 2003
growing seasons was studied.

Results revealed that cotton (Giza 88) was the most
tolerant variety to infestation by both bollworm species during the
two seasons of study. Giza 89 was the most susceptible variety to
infestation by the spiny bollworm, whereas Giza 85, Giza 86 and
Giza 89 were the most susceptible varieties to infestation by the
American bollworm. The prevailing weather factors had slight
effect on the population of spiny and American bollworms.

INTRODUCTION

In the Arab Republic of Egypt, cotton is considered as a
major economic crop for its important role in the national income.
Cotton is the main host plant of bollworms. Recently, extensive
research evaluated the possibility of producing less susceptible
varieties of cotton to solve the problem of bollworms control. The
susceptibility of cotton varieties to infestation by bollworms was
studied by Abul-Nasr (1960), Metwally (1961), Hassanein and
Metwally (1961), Hassanein ef al. (1969), Nasr and Azab (1969),
Badawy (1974), Abd El-Rahim et al:-(1979), Abdel-Bary et «i.
(1980), El-Refai and Emam (1994), Abo-Sholoa et af. (1995); Li
ef al. (1996) and Tang and Wang (1996)

For the last few years, a regular increase in the infestation
by the spiny and American bollworms was pronounced on cotton
fields at the Nile Delta region. The present work aimed to study
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the susceptibility of certain cotton varieties to infestation by spiny

and American bollworms. Also, the response of the two

bollworms to the changes of the prevailing weather factors on six
© cotton varieties was studied.

MATERIALS AND METHODS

Field experiments were conducted at the farm of the
Horticulture Services Unit. Sakha. Kafr El-Sheikh governorate.
during two cotton growing seasons, 2002 and 2003, to evaluate
the relative susceptibility of six cotton varieties (Giza 45, Giza 70,
Giza 85, Giza 86, Giza 88 and Giza 89) to infestation by the spiny
bollworm (SBW), Earias insulana (Boisd. and the Armerican
bollworm (ABW), Heliothis armigra (Hbn).

‘ Cotton varieties were sown on the last week of March in
both years and an area of one feddan for every variety was divided
into 4 plots (1/4 feddan each) in a complete randomized block
design with 4 replicates for each variety. The normal agricultural
practices were followed and no insecticides were applied during
the experimental period.

For assessing the infestation by spiny and American
bollworms, Delta sticky traps baited with one sex pheromone
capsule for the SBW [(E,E)-10,12-hexadecadienal] and another
one for the ABW [(Z)-11-hexadecanal] were used: The sticky
traps and pheromone capsules were supplied by Ministry of
Agriculture, Egypt. One trap was positioned in each plot from the
second week of May up to the end of September, of both seasons. -
Capsules were replaced by new ones every two weeks. The sticky
plates were replaced by new ones every three days and the

- captured male moths were counted on the 71 day.

The effect of prevailing temperature, relative humidity and
wind speed on the numbers of trapped male moths was studted. -
The records of the three weather factors were obtained from the
Agro-meterological Station at Sakha, Kafr El-Sheikh. The simple
correlation coefficients (r) values between the weather factors and
the populations of male moths were estimated. Also, the analysis

of variance was used to determine significant differences among
the tested varieties.
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RESULTS AND DISCUSSION
1. The relative susceptibility of six cotton varieties to

infestation by spiny and American bollworms: .

Data presented in Table (1) revealed that in 2002 cotton
season the highest mean numbers of E. insulana (18.6 and 17.32
male moths/trap/7days) were recorded on Giza 86 and Giza 89
cotton fields. respectively. Meanwhile, the infestation by E.
insulana recorded lower levels on the other cotton varetics
(1199, 13,53, 1297 and 11.81 male moths/trap/7days) on Giza
45, Giza 70, Giza 85 and Giza 88, respectively. In 2003, data
indicated that the highest infestation by SBW (2009 male
moths/trap/7days) was recorded on Giza 89, while the other tested
cotton varieties were less susceptible to infestation, Giza 43
(13.01), Giza 70 (11.28), Giza 85 (9.51), Giza 86 (10.96) and
Giza 88 (12.15 male moths/trap/7days).

 Table (1): The mean catch of E. insulana male moths during 2002
and 2003 cotton growing seasons using pheromone

baited sticky traps on certain cotton varieties.

Date of Mzan number of male moths/trap/7 days
linspection 2002 season : 2003 season
G.451G.701G.85|G.86|G.88|G.891G.451G. 70]G. 851G. 86|G. 83 1G. 89
7112007 250 | 1100} 9.25 1 4.25 | 7.00 | 20.25§ 8.50 § 3.50 |1L.00] 7.25 § 53.73
June 14 (11257 4.00 {11.00({15.50( 6.50 | 8.25 11225} 6.75 | 5.00 | 825 } 6.75 | i2.75
2119751525 | 600 |22.25/10.00] 9.50 | 625 3.75 | 800 | 425 | 3.75 | 14.00
28525 1823 1825 [17.25113.75144.50} 2.25 1 400 | 3.25 | 3.50 | 3.73 | 6.25
5 (VL5301 8.75 [16.75(20.50| 850 [10.25] 823 | 3.00 | 750 | .7.50 4 5.75 {i11.25
July 12{18.00112.25113.75122.00} 525 11073315251 725 [ 950 {13.00] 7.75 | 8.25
1911575)1650110.75[ 2375 ] 4.50 [16.00]18.751 152512450 |25.25|13.73{22.00
26| 12.75123.004 6.00 12925 11.50[21.75721.795|14.25]13.50|15.75}11.75121.30
21102511875 7.00 121.00(15.501(8.75} 8.00 |13.75] 4.00 } 7.00 | 7.00 |21.25
Aug. 91925 119.00315.50)14.25112.50}15.75) 5.25 | 825 | 5.50 | 7.75 | 9.00 |13.75
i6113.00112.50|17.75117.50| 9.25 |17.25]15.75|14.50| 11.25]13.75] 14.25123.75
23116.25117.50|20.0052000}15.00322.75§26.25]14.50117.50} 17.0 } 28.25]55.25
30718.00121.50415.75{23.50{21.25{31.00]18.25{ 9.25 13.25]14.00]23.73]37.23
6 119.50]15.75]14.00| 18.25|16.00]23.50115.25|19.50|11.75|16.530720.75126.00
Sept. 1311300]1425}17.75118.50{16.00121.00§1225122 5011100} 11.75{19.75|31.30
200 6.30 [18.50718.5013.50118.25129.00] 9.50 {15.503 8.00 { 6.50 {13.50/19.30
271 LIS V1075010751100 12.75]17.50]1 6751 925 | 475 | 3.50 | 2.73 {1150
_Mean  [11.99]13.53a]12.97a[18.66b{1 L 81a{17.32b§13.01a{11.28a{ .51a }10.96a{1 2.15a120.09H|
- G.=Giza :
By Duncan’s multipe range test, means followed by the same letter are not
significantly different at 5% level.

Data in Table (2) indicated that the highest (ABW)
infestation in 2002 season (17.16 male moths/trap/7days) was
recorded on cotton (Giza 86). whereas. the lowest rates of infestation
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(6.49, 6.84 and 6.75 male moths) were recorded on Giza 45, Giza 70
and Giza 88 cotton varieties, respectively. The infestation by the
(ABW) on Giza 85 and Giza 89, represented a middle group,
recording 11.75 and 13.51 male moths. In 2003, the highest
infestation (14.54 male moths) was recorded on Giza 85, meanwhile.
the lowest infestations were recorded on Giza 88 (7.84 male moths).
Intermediate rates of infestation (10.57, 997 and |1.54 male
moths/teap/7days) were recorded on Giza 435, Giza 86 and Giza 89
cotton varieties, respectively. Hassanein er al. (1969) and Abd El-
Rahim et al (1979) found that Giza 45 and Giza 70 were the most
susceptible varieties to bollworm infestation. Meanwhile, Abul-Nasr
(1960) reported that no significant differences were found between
the rates of spiny bollworm infestation on six cotton varieties. The
results of Abdel-bary et al. (1980), indicated that except for the hairy
strain Bahtim 101, all Egyptian cultivars are highly susceptible to
bollworm infestation. Also, Tang and Wang, 1996, resportd that
gossypol, tannin and oil gland contributed the greatest components
to cotton resistance against the attack by American bollworm, with
total sugar and total protein content of secondary importance.

Table (2): The mean catch of A armigra male moths during 2002
and 2003 cotton growing seasons using pheromone
baited sticky traps on certain cotton varieties.

Date of Mean number of male moths/trap/7 days
inspection| 2002 season 2003 season
G.45{G. 70|G.85|G.86|G.881G.891G.45|G.70}1G.85|G. 861 G. 88)G. 89
T1475 525675875875 19.0016.00011.00{1675]|15.50384.25717.73
June 4] 825 [1L00]1325]11.751 4.75 {18.75[29.50}12.00{25.00(18.25116.25t19.73
2116350 [10.75)113.25|15.00] 6,25 |17.00120.00|13.50)20.25116.75{16.25]18.75
280775 1725 1425 117.257 575 112.50119.00]15.00(25.00115.50/17.00716.00
: 519751925112.00(19.50} 7.50 118.50110.25}13.75] 525 [11.25]14.25| 8.00
July 12 873 112.25][13.30(25.00] 9.50 {23.25412.75}13.25)124.00;14.50) 9.00 | 18.50
19) 7.23 | 10.25§16.30{23.25]12.00(28.75] 7.75{ 625 {10251 950 { 475 {1173
261450 ) 725 113.50[19.50|13.00]18.000 5.00 | 5.50 }10.50] 5.50 [ 2795 { 975
21325)5.00]1025)1725) 7.50 1925 ) 7.00 | 7.50 | 1225110,30] 6.75 | 10.25
Aug 911001225800 ,2325}600650]10.75| 6.75 | 15.50|13.00] 625 |13.75
161325 |1 5.75 |10.50 (26,00} 8.00 112.23) 8.75 | 6.25 115.50| 7.75 | 3.50 }13.00
23| 550 | 9.50 [16.50{20.25110.50 1650} 8.00 { 7.75 | 14.00} 7.75 | 6.75 1 7.00
301100} 630 120.50[15.00] 6.50 119250675 (9508975 {55017.501} 773
6 11023 325 115.00113.00( 3.25 | 10751 6.25° 6.25 |10.00] 8.75 1 450 {13.25
Sept. 13)7.507225)825 19301 1.00{725]7.75{3.75{1225]600 (225525
2004231525 V1125012750 1.00 § 125 1325200 153507 250 | 1.00 | 2.75
271675 1325 {450 1475133500100 L00)125]550] 1.00]025]3.00
Mean {6.4%a)6.84a[[1.75b|17.16c| 6 75a 113.51bJ10.57¢[8.31ab]14.54d]9.97bc| 7.84a [11.54c
G.=Giza

£ .
By Duncan’s multipe range test, means followed by the same letter are not
significantly different at 5% level.
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2. Effect of the prevailing weather factors on infestation
by the spiny and American bollworms:

The correlation between the seasonal abundance of the
(SBW) and the (ABW) and the prevailing weather factors (mean
temperature, relative humidity and wind speed} was studied
during 2002 and 2003 seasons on six cotton varieties. The results
obtained are given in Tables 3 and 4.

Table (3): Simple correlation coefficient values between
infestation by the spiny bollworm and mean
temperature (Temp.), relative humidity (R.H) and
wind speed (W.S). -

'Weathe Simple correlation coefficient (r)

factor 2002 season

G. 45 G. 70 G. 85 G. 86 G. 88 G. 89

Temp. 0.347 0.785* 0.383 0.235 0.350 0.589+

R.H. -0.020 0.129 0.045 -0.081 -0.233 -0.136

W.S. -0.204 0777+ -0.468 0.118 -0.594%* | -0.808**
2003 season
Temp. | -0.001 0.360 0.408 0.367 0.179 0.447

R.H. -0.113 -0.140 0.180 0.215 -0.100 0.159 -

W.S. -0.210 -0.171 0290 -] -0.343 -0.284 -0.310
*+ = Significant at the 0.01 level .
* = Significant at the 0.05 level
G =Giza

Data in Table 3 revealed that the simple correlation
coefficient values between the spiny bollworm male moths catch
and weather factors were insignificant in all cases during the two
seasons of study except that on Giza 70, Giza 88 and Giza 89
during 2002 season. On Giza 70, the simple correlation
coefficients were highly significant in case of mean temperature
(0.785) and wind speed (-0.777), meanwhile on Giza 88, tHe
coefficient was highly significant in case of wind speed (-0.594).
On Giza 89, the simple correlation coefficients were significant
for temperature (r = 0.589) and highly significant for wind speed
(r = -0.808). During 2002 and 2003, the correlation between the
spiny bollworm catch and relative humidity was insignificant.
Generally, the corrélation was positive with mean temperature and
negative with wind speed.

Concerning the effects of weather factors on American
bollworm male moths catch, data in Table (4) revealed that the
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simple correlation coefficients were insignificant in all cases
except that for relative humidity during 2003 season was positive
and highly significant (r = 0.627) on Giza 45 cotton fields.

Table (4):Simple correlation coefficient values between
infestation by the American bollworm and mean

temperature (Temp), relative humidity (R.H) and wind
speed (W.S).
Weather Simple correlation coefficient (r)
factor 2002 season
_ G.45 G.70 G. 85 G. 86 G. 88 G. 89
Temp. | -0.206 -0.438 0.091 0.408 0.175 -0.078
R.H. 0.195 0.436 -0.148 -0.273 0.171 -0.028
WS "} 0093 t -0.195 1 -0312 | 0.203 0.119 0.228
2003 season
Temp. -0.459 -0.292 -0.163 -0.267 -0.488 -0.225
CRH. | 0.627** | 0.110 0.367 0.146 -0.003 0.168
W.S. -0.134 0.198 0.023 0408 0377 0.371

** = Gignificant at the (.01 level
. = Significant at the 0.05 level
G =(iza

As a general rule, the results agree with those obtained by

Hafez er al (1969), Hamid et al. (1994), Nassef (1995) and

. Shawer (2000).
Generally, it could be concluded that:

1.  Among six Egyptian cotton varieties, Giza 89 was the most.
susceptible  variety to infestation by spiny bollworm,
meanwhile, Giza 85, Giza 86 and Giza 89 were the most
susceptible varieties to infestation by American bollworm
during the two seasons of study. Hassanein et al. (1969)
discussed the ability in producing early blooms in certain
cotton varieties, and therefore it could escape from the heavy
attack by the bollworms at the end of the season to represent
the least susceptible cotton varieties among those tested.

2. The three weather factors under investigation (mean
temperature, relative humidity and wind speed) induced a
slight effect on the population of spiny and American
bollworms on most tested cotton varieties.
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