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ABSTRACT

The effect of certain weather factors (daily maximum and minimum
temperature, relative humidity and wind velocity) on the seasonal abundance of Earis
insulana (Boisd.) adult males during 2002, 2003, and 2004 cotton growing seasons
was studied. The obtained data showed that E. insulana males exhibited 3-4 peaks of
flight activity in response to sex pheromone traps. The highest occurence was
observed July - August.

E. insulana males showed positive response to the increase of temperature
and relative humidity. The amount of variability attributed to combined effect of
weather factors on E. insulana male populations was different from year to year.
Maximum temperature and relative humidity were the most effective factors on E.
insulana populations.

INTRODUCTION

Cotton is the most important economic crop in Egypt, for both local
consumption and for export. Cotton plants are liable to be attacked by several
insect pests beginning from seed germination up to maturity. The spiny
bollworm, Earis insulana (Boisd.) is one of the most serious insect pests
which causes great reduction in quality and quantity of the field.

Insect pest management strategy includes several tactics to mange
insect pests which reflects population reduction of the pest, as well as
maximizes the crop yield. Insect monitoring tactic is important for decision-
makers to apply control measures at the proper time. Pheromone traps is
highly efficient tool for monitoring insect pest population fluctuation because
of specifity of pheromones for attracting insects. In such concern, many
investigators used pheromone traps as an efficient detector for pest
population and dispersal during cotton season (Hosny ef al 1978, Flint et al
4990, El-Zanan & El-Hawary 1998 and El-Mezayyen et al 1997).

The present investigation was carried out to study the relationship
between flight activity of E. insulana adult males and some weather
conditions.

MATERIALS AND METHODS

The present investigation was conducted at Sakha Agricultural
Research Station, Kafr El-Sheikh Governorate during 2002, 2003, and 2004
cotton growing seasons to study the flight activity and seasonal abundance of
E. insulana (Boisd.) males in response.to prevailing temperature, relative
humidity, and wind velocity.

Cotton (Giza 86 variety) was sown on 19 March 2002, 18 March
2003, and 24 March 2004. The cultivated area was four feddans. The traps
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were replicated four times each at a rate of one trap/feddan and plants
received normal agronomic practices. No pesticides were applied during the
experimental period with the exception of herbicides.

Pheromone traps were placed in the cotton fields beginning from 13
May till the end of September. Each trap was baited with the specific
pheromone capsules containing 2 mg synthetic sex pheromone (E, E) 10, 12
- hexadecadinal with renewal of the pheromone capsule every three days.
The trapned moths were counted every six days.

he daily maximum and minimum temperatures, relative humidity
and wind velocity were obtained from Meteorological Department at Sakha,
Agricultural Research Station, Kafr El-Sheikh.

Data were statistically analyzed where the multiple correlation (R)
determination coefficient va|ues were calculated (Steel and Torrie, 1960) and
determination coefficient (R?) between the weather factors and population of
E. insulana.

RESULTS AND DISCUSSION

1-Population fluctuation of E. insulana male moths:

Data presented in Table (1) and illustrated in Fig. (1) show the
weekly changes in the population of E. insulana male moths captured by sex
pheromone traps during three cotton growing seasons; 2002, 2003, and
2004.

In 2002 season, three peaks of flight activity were recorded. The first
peak occurred on the 2™ week of June with 10. 25 male moths / trap / 6 day,
and the second is the highest occurred on the 4" week of July (51.25 moths)
while the third one (47.0 moths) was detected on the fourth week of August.

In 2003 cotton growing season, four active penods of the male moths
of E. insulana wnh four peaks were recorded in the 4™ week of May, the 5™
end of June, the 4" week of July and 4™ week of August by the mean of 28,
33, 34.5 and 67.25 male moths / trap / 6 day respectively.

Alsoh in 2004 season, four peaks were recorded, on the 1% week of
June, the 4™ week of June, the 4™ week of July, and the 4" week of August,
by the mean of 19.25, 39.75, 43.0, and 43.0 male moths / trap / 6 days
respectively.

Generally, the results of this study showed that the high population
density of E. insulana was detected by mid-July towards the end of season.
These results confirm those obtained by El-Mazayyen et al (1997) who
indicated that peaks of E. insulana adults occurred during May, August and
October at Kafr EI-Sheikh Governorate.

El-Basyouni (2003) detected 4 - 5 generations of E. insulana on Giza
89 and Giza 86 cotton varieties.

2- Effect of some weather factors on the flight activity of E. insulana
males:

The effect of the four weather factors, maximum and minimum
temperature, relative humidity, and wind velocity on the population fluctuation
of E. insulana is shown in Tab!e (2). Multiple correlation (R) and
determination coefficient values (R ) were calculated.
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Table (1): The mean catch of E. insulana male moths during 2002, 2003,
and 2004 cotton growing seasons using pheromone baited
sticky traps on cotton (Giza 86) variety.

z 7 Mean number of male moths / trap / 6 days
Trapping quration 2002 season 2003 season 2004 seascn
s 14 -19 225 21.50 525
S 20-25 2.00 23.75 8.75
26 - 31 3.25 28.00 15.25
1-6 7.00 20.75 19.25
o 7-12 10.25 17.75 15.75
= 13-18 8.75 25,75 20.50
= 19-24 7.25 29.25 27.50
25-30 6.75 33.00 39.75
1-6 3.75 13.75 35.75
7-12 5.25 31.26 2225
i 13-18 14.00 12.00 2425
E 19-24 28.75 18.00 38.25
25-30 91.25 34.50 43.00
31-5 August 8.75 13.50 41.50
6—11 7.00 8.50 31.50
'g 12-17 24.50 18.00 32.75
=] 18 -23 28.75 45.75 43.00
- 24 -29 47.00 67.25 28.50
30 — 4 Sep. 34.75 19.00 43.50
a 5-10 14.00 ¥:25 18.5
1]
77
S 80+ 2002 — 48— 2003 --#&--2004
2 704 ]
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e 50 4 2 ! .
: 2 am oY i boaay, A
T 21 . N 8 r bk
332":.4-"&’5 Y’“"AJ’ w A L
i 0 "_-|-‘ T - T T T T T T T T T T T T T T T T ‘r.ﬁ

Q\‘: \brb\\j & \"I\b %\‘Z‘J '39\6 ﬁ(\ '13 '3,(\ f\‘,"‘\ @Q 6 ,Q% ,\@ ’P\% rﬁ\% *‘3 GQ:
ﬁ&ﬁ*&$&e @@&&@&$§$@&
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Fig. (1): Population fluctuation of the E. insulana male moths during
three cotton growing seasons at Kafr EI-Sheikh governorate.

In the first season (2002), E. insulana males were recorded at the 3¢
week of May (at 20 95°C and 58.60%R.H.) and increased gradually to reach
_ the first peak in thc 2™ week of June (10.25 males/trap) when the mean
temperature and relative humidity were 26 20°C and 60.70% R.H. The
second peak had been recorded in the 4" week of July (51.25 males/trap)
when the mean temperature and relative humidity were 29.25°C and 72.80%
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respectively. While, the third peak (47.0 males/trap) was recorded in the 4"
week of August (at 26.95°C and 68.90% R.H.).

Correlation and regression analysis between E. insulana male
population and abiotic factors (temperature, relative humidity and wind
velocity) were done during season 2002 (Table, 2)

Table (2): Effect of temperature (maximum, minimum and mean),
relative humidity and wind velocity on E. insulana male
population during 2002.

! Viakoe Correlation and simple regressic:n Multi-regression analysis
r b P R b.reg P E.V.%
Max.T 0.484* 3.30 0.031 23.4 -20.22 0.572
Mini. T 0.367 1.95 0.112 13.4 -23.50 0.513
Mean T 0.45¢* 3.02 0.042 21.1 45.11 0.526 28.8
R.H. 0.414 1.36 0.070 17.1 1.25 0.380
| Wind -0.275 | -0.22 0.241 7.5 -0.10 0.663

From the statistical point of view, there were significantly positive
correlations between male population and both of maximum and mean
temperature (r = 0.484 and 0.459), while there were insignificantly positive
correlations between male population and both of minimum temperature (r =
0.367) and relative humidity (r = 0.414). The correlation between E. insufana
male population and wind velocity was negatively insignificant as “r’ value
was -0.275 (Table,2).

The simple regression analysis for the effect of maximum and mean
temperature on E. insulana male population revealed to significantly positive
effect (b = 3.30 and 3.02). While, the daily minimum temperature, relative
humidity or wind velocity showed insignificant effect on male population (b =
1.85, 1.36 and -0.22, respectively).

The amount of variability attributed to combined effect of the weather
factors on the E. insulana male population was 28.8% of the total factors
affecting on the male . population changes during the flrst season and the
maximum temperature was the most effective factor as R* value was 23.4%
(Table,2).

The relationship between E. insulana male population (MP) and
weather factors during the first season could be represented by the following
equation:

MP = -120.4 - 20.2 Tyax — 23.5 Tyin + 45.1 Tyean + 1.25 R.H. = 0.10 W.V.

During the second season (2003) E. insulana male population
increased gradually by the time from the 3" week of May (at 25.40°C and
80.20% R.H.) to reach its first peak (28 males/trap) in the 4" week of May at
24.30°C and 66.40% R.H., while the 2™ peak was observed in the 4" week of
June (33.0 males/trap) at 27.10°C and 68.30% R.H. The 3" peak (34.50
males/trap) had been recorded in the 4™ week of July when the mean
temperature and relative humldity were 27.30°C and 64.70%; while the 4"
peak was recorded on the 4" week of August (67.25 Tales/trap) when the
mean temperature and relative humidity were 28.53°C and 78.20%.
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Statistical analysis showed that, there were positively insignificant
correlations between male population and each of maximum, minimum, mean
temperature and relative humidity as “r* values were 0.209, 0.211, 0.238 and
0.218, respectively. While, there were negatively insignificant correlation
between male population and wind velocity as “r" value was - 0.099 (Table,
3).

Table (3): Effect of temperature (maximum, minimum and mean),
relative humidity and wind velocity on E. insulana male
population during 2003.

Correlation and simple regression | Multi-regression analysis
Factor 2

r b P R b.reg P EV.%
Max. T 0209 |255 0.378 4.4 -1973 0.108
Mini. T 0.211 1.32 0.372 4.5 -1972 0.108
Mean T | 0238 | 222 0.312 57 3946 0.108 23.5
R.H. 0218 | 0.55 0.355 4.8 0.21 0.783
Wind -0.099 | -0.10 0.677 1.0 0.16 0.586

The simple regression analysis for the effect of maximum, minimum,
mean temperature and relative humidity on E. insulana male population
revealed to positively insignificant effect (b = 2.55,1.32,2.22 and 0.55,
respectively). While, the wind velocity showed negatively insignificant effect
on male population (b = -0.10).

The amount of variability attributed to combined effect of the weather
factors on E. insulana male population was 23.5% of the total factors
affecting on the male population changes during the second season and the
mean temperature was the most effective as R? value was 5.7% (Table, 3).

The relationship between E. insulana male population and weather
factors during the second season could be represented by the following
equation:

MP =-21.9 = 1973 Tyax — 1972 Tyin + 3946 Tpean + 0.21 R.H. +0.16 W.V.

In the third season (2004), E. insulana males appeared at the g
week of May (at 21.55°C and 59.00% R.H.) and increased gradually to reach
the first peak in the 1% week of June (19.25 males/trap) when the mean
temperature and relative humidity were 23.20°C and 64.70% R.H. and the
second peak had been recorded in the 4™ week of June (39.75 males/trap)
when the mean temperature and relative humidity were 26.35°C and 69.20%.
While, the 3" peak (43.00 maies/trap) was recorded in the 4" week of July (at
26.65°C and 69.50% R.H.) and the 4™ peak had been recorded in the 3“
week of August (43.00) males/trap) when the mean temperature and relative
humidity were 27.70°C. and 62.30% R.H.

Correlation &nd regression analysis showed that, there were
positively high significant correlations between male population and each of
maximum, minimum, mean temperature and relative humidity as “r* values
were 0.584, 0.675, 0.710 and 0.680, respectively. While, there were
negatively insignificant correlation between male population and wind velocity
as “i* value was —-0.382 (Table,4).
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Table (4): Effect of temperature (maximum, minimum and mean),
relative humidity and wind velocity on E. insulana male
population curing 2004.

Factor Correlation and simple rggressign Multi-regression analysis

r b P R b.reg P EV.%

Max. T 0.584* 4.24 0.007 341 -45.1 0.676

Mini. T | 0.675* | 2.98 0.001 45.6 -45.6 0.676

Mean T | 0.710* | 4.32 0.00 50.4 93.7 0.666 522
| R.H. 0.680* | 2.16 0.001 452 0.79 0.556
Wind -0.382 | -0.26 0.097 14.8 -0.05 0.803

The simple regression analysis for the effect of maximum, minimum,
mean temperature and relative humidity on E. insulana male population
revealed to positively high significant effect (b = 4.24, 2.98, 4.32 and 2.16,
respectively). While, the wind velocity showed negatively insignificant effect
on male population (b = -0.26).

The amount of variability attributed to combined effect of the weather
factors on the E. insulana male population was 52.2% of the total factors
affecting on the male poulation changes during the third season and the
mean temperature was the most effective factor as R? value was 50.4%
(Table,4).

The relationship between E. insulana male population and weather
factors during the third season could be represented by the following
equation:

MP = -100.8 — 45.1 Tyax — 45.6 Tyin + 93.7 Trean + 0.79 R.H. - 0.05 W.V.

According to El-Saadany et al. (1999), the amount of daily changes in
minimum, maximum, mean temoerature and relative humidity might alter the
catch of spiny bollworm when the weather factors remain constant around
their ranges. In the present study, the weather factors influence the male
flight activity of E. insulana moth during the period of investigation. However,
E. insulana males showed positive response to the increase of both
temperature and relative humidity, especially in the .hird season. Similar
results we:2 obtained by Karaman et al. (1982); El-Mezayyen et al. (1997)
and Taman (1990).

On the contrary, E. insulana males showed different response to the
change of temperature and relative humidity (Hamid et al. 1994 and Taman
1990). El-Basyouni (2003) demonstrated that the response of E. insulana
male was different according to the host plant of cotton variety.

REFERENCES

El-Basyouni, S. A. (2003). Sex pheromone traps: A tool for infestation
prediction by the spiny bollworm Earias insulana (Boisd.) on two cotton
varieties with respect to some weather factors. J. Agric. Sci. Mansoura
Univ., 28 (3): 2327 - 2334,

6280



1829

S oy =2 e € O R 0 IS e AL S e AR

Chre €0 =02 € oy e € w e w0y ) (8 <
M Ay O D 6y o e € e e e F I O iy sy

B BRD T O R £ jvep®

FT 10 <0 o0 [ (s Ape Remiith e @ iy € 510 o o

I e sTy A CSTE T  TFR  feeo e 0 4-3 e Ary

oy A2 X AT Ar A AteA 2 300A T B e [ OrCe S0

e Ly [Py oF oD O e pp® At F O (T i SR
[$09 vy (e ¢ WOy ey (e (i - 57 R o7 o e

vy o Fpfy grinm - 050 o ((Tisfy- e vt

(il pee g

rerCe s o (0 e Ly

O e Ty o7 i ¢ ser e ofee (@0 ety frmg 0

'SF = 19 :(p) L1 "YoX3 08 X3y

‘sieak aAISS329NS aAl Ul wiom|jog Auids ay} pue wiomjjog Juid upm
UONBISaJUl PI8Y AU} UO SIOJOB) JAYIEAM JN0J JO 103448 8YL "(066}) 'V "4 ‘UBWEL

18y 'd 'vysn

“ A N “0D joog MelS) J ‘'saoualas [eoibojoiq 0} soualajal [erads yum
sansne;s Jo saunpaososd pue sajdiould “(0961) WOL 'H T PUB ' 'O Y 1991S

‘g JoBNSqY “"AON GZ — ZT “"10id WE|d "00S qely 188N

108 ) WABT B|ppiW Ul suuoMm|joq Auids pue yuid ay) jo solweuAp

uoneindod 8y} U0 SIOJOB) JAYJEAM UIELAD JO J03)8 snoaue)nwis
“(zg61) AIpeYeW 'V ‘W Pue 'y ‘W pue AQeN-jepay 'V Y IV 'O ‘UBWEIEHY

‘g —1:04IeD'OMN ‘|oJu0D 158d°Juod ,v1dAD3 ajppiw Ui pue eysp auj Ul

sdes auowosayd pue b1 ul sylow sjew ("psiog) syesop eseydopods
10 sayoleD "(,g6L) dJeus-i3 ‘W 'S pue useN v ‘pekes-i3 "W ‘N ‘AusoH

"128 =518 :(2) 61 “AlUn BINOSUB "10S

ouby ‘T "}OUISIP BINOSUB-[T 1B SWUOM||OQ 8Y} U0 SUOIIPUOD Jaylesm
uleuad jo asuanyu| ‘(p661) AyeweH-3 pue ABeysg-lv ‘N 'V -'IN 'V ‘PILEH

1681 — 5¥8l :(9) 61

"lowoluz ‘uosiAug "siasuadsip Bunsel-buo| Yyum pajeal; spialy uonod ul

‘wuomjoq yuid ayy Jo auowosayd xas ay} ‘ainjdAssob JO SUONBIUSIUOD
leuay "(0661) BINWOAN M Pue syed °f 'N ‘OJOWBWEA 'V ‘W 'H Wi

'609 -166 :(2) LL ""sey ouby ‘1 1dAB3

"SUIOW SWUIOM||0q UoNod jo AuAnoe uoneindod ayj BuuaAoo sioloe)

[BjuswuoIAuS |edisAyd Jo joaye snoaueynwis ayl ‘(6661) Ue|lBWOY
'V ‘W pue uepewey yaed-3 ‘W 'S ‘UIESSOH ‘W 'V '8 'O ‘Auepees-i3

‘p1e€ - 20€€ :(01) ZZ ““AMun einosuel ‘1S ouby ' *(‘'siog) euensul

sueg pue (siapuneg) ejjaidAssob esoydounoad ‘(‘psiog) sieJonl

eJa)dopods jo suopieniony uone|ndod Uo SI0}0B) JaYIEaM 331U} JO 1088
ayl "(1661) BIUBM-0QY ‘W "W PUE BOjOYS-0QY Y "M W 'V 'O ‘uakhezap-3

$00Z 1290320 “(04) 0¢ “Atun eanosuey *19s dUBY T






