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ABSTRACT

Field experiment was conducted at Qualubia Governorate during two
successive seasons 2006and 2008 to study the population fluctuation of Earias
insulana on two Okra varieties. In addition, to study the effect of certain weather
factors (daily mean temperature, daily mean R.H.) and plant age on the two Okra
cultivars during two seasons. The obtained results showed that: the number mean of
E. insulana started to occur on July27™ and increased gradually reaching the peak in
September 14" or plant age (163 days from sawing). The high number of larvae was
recorded (7.8 & 6.3 larvae/10pods and 7.7 &6.8larvae/10pods) during the first and
second seasons on the Okra varieties (Eskandarani and Balady), respectively. The
weather factors (mean Temp. and plant age) had significant effect on population of E.
insulana larvae with two varieties (Eskandarani and Balady) also the relative humidity
had negative significant effect on population of E. insulana during two successive
seasons 2006 and 2007 on two cultivars, respectively. The percentage of variance
explained by three tested factors during two seasons, was 52.6&52.0 % and (89.7
and 95.4%) for the two Okra varieties, (Eskandarani and Balady), during two seasons
respectively. Balady variety gave the highest yield, then Eskandarani variety during
two seasons respectively.

INTRODUCTION

Okra, Abelmoschus esculentus( L.) is one of the favorite vegetable
crops grown in Egypt as well as in tropical and subtropical countries. The
cultivated area of this crop was estimated at 11526 feddans produced 66922
tons with an average of 6.0 tons /feddan, (Eid 1985).

Okra varieties are greatly differed in plant growth, fruit quality,degree of
ribbing and pubescence as well as fruit yield potential. Fruits are consumed
in the immature stage, used fresh, canned or dehydrated in stews and soups
or as a separate dish. The nutritive value of okra mainly due to its high Ca, P
, K and vitamin content especially vitamin A, B1, B2, B7 and C (Watt and
Merrill, 1963).

The spiny bollworm, E. insulana is one of the most important insect
pests infesting okra in Egypt, they causing considerable reduction in quantity
and quality of okra yield .According to Dhawan and Sidhu (1984), Earias spp.
are responsible for annual loss of 28.4% of okra yield. The present
investigation was conducted to study the effect of certain weather factors and
plant age on the population fluctuation of E.insulana on Okra plantation and
its productivity.



Abd El-Wahab, Horia A. et al.

MATERIALS AND METHODS

Experiments were carried out at the experimental Qalyubia
Governorate during the two successive seasons of 2006 and 2007.Area was
1/4feddan sown of okra seeds (Abelmoschus esculentus. L) varieties (c.v.
Eskandarani and Balady) on April 4 % during 2006 and 2007.Direct count
(three replicates were inspected) of Earias insulana larvae was carried out in
the field, Ten pods from each replicate of okra plant were randomly taken,
then these samples were picked out and put in paper bags which
transferred to the laboratory for investigations .

The records of meteorological data, the daily mean of minimum,
maximum temperature and daily mean relative humidity, were obtained from
the meteorological records of Central Laboratory for Agriculture Climate,
Agriculture Research Center at Dokki, (preventative Shebien El-Qanater).
The daily records of these factors were recalculated to get the daily averages
within one week before the sampling date.

Chemical analysis of okra plants ( cv. Eskandarani and balady) leaves:

The samples were cleaned and washed with distilled water. The fresh
weight was determined, and then pods were put in a drying oven at 60°c for
one day. The dry power of pods was stored in glass bottles to devote for total
carbohydrate, total sugar (reduced sugar and non-reduced sugar), and total
nitrogen.

Total nitrogen was determined according to the method of micro
kjeldahl as described by Peach and Tracy (1956). Total carbohydrates were
determined according to Forsee (1941). Readings were taken calorimetrically
using spectoromic 20 with 420 mm wave length. It was calculated according
to the following equation:

C/n = carbohydrate content (gm)
Nitrogen content (gm)

Phosphorus (gm/plant) was determined colorimetrically according to

the method of Murphy and Riely (1962) as modified by John (1970).
Potassium (gm/plant) was determined flame photometrically as mentioned by
Brown and Lilleland (1946).
Yield components:

At the end of each season, the weight of pods per feddan for each
variety was calculated.
Statistical analysis:

To get idea about the effects of plant age, climatic factors and its
correlation with the insects, simple correlation and partial regression were
carried out by using a computer software package, “Costat* a product of
Cohort software In C., Barkeley, California, U.S.A.

RESULTS

Data showed in Fig.(1) in okra plant Eskandarani, the mean number of
E.insulana individuals during 2006 season. It was 2 individuals / 10 pods on
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July27th after 114 days from sowing. Values increased gradually by the time
laps to reach its maximum (7.8 individuals / 10 pods) 163 days after sowing

on September 14t

Mean no. E.insulana larvae /10 pods

27/07/ 03/08/ 10/08/ 17/08/ 24/08/ 31/08/ 07/09/ 14/09/
DATE

Fig (1): Susceptibility of the two okra varieties (Eskandarani & Balady)
to infestation with Earias insulana larvae during 2006

seasons.

D Eskandarani @ Balady

No. of E.insulana laevae /10 pods

27107/ o3/08/ 10/08/ 17/08/ 24/08/ 31/08/ o7/09/ 14/00/
DATE

Fig (2): Susceptibility of the two okra varieties (Eskandarani & Balady)
to infestation with Earias insulana larvae during 2007
seasons.

The mean number of E .insulana individuals, (larvae stages per pod)
began low (1.3 individuals /10 pods) after 114 days from planting on July27t
during 2006 season; then increased gradually to reach its maximum (6.3
individuals / 10 pod) on (September 14™) after 163 days from sowing in okra
plant balady Fig (1).Generally, results of Okra plant Green and Balady
showed that incidence infestation by E .insulana as expressed as mean
number of larvae stages increased gradually with the increase of plant age of
Okra to reach its maximum incidence at plant ages of 163 days during the
two successive tested seasons respectively.

While the mean number of E .insulana individuals, (larvae / pod) began
2.3 &1.0 individuals/10 pods after 114 days from planting during 2007
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season on c.v. Eskandarani and Balady then increased gradually to reach its
maximum(7.7 &6.8 individuals / 10 pods) on (September 14t after 163 days
from sowing in okra plant c.v. Eskandarani and Balady during 2007 season..

Results indicated clearly that cv. Eskandarani was more susceptible to
infestation by E. insulana larvae than the other cultivar, (balady), okra plants
during the 2006 and 2007 seasons. The average number of larvae per 10
pods recorded during the two seasons was (5.15 individuals / 10 pods); (3.3
individuals / 10 pods) for Eskandarani and Balady cultivars, respectively.
These results were in agreement with Jaydeb et al. (1999) ; Liu and
Sengonca (2003) ;Abro et al (2004) and Mandal et al.(2006),The fruit borer
(Earias insulana (Boisd). and E. vittella Fabr.) were observed at the end of
the crop growth period, leaf rollers (Sylepta derogata Fabr. [Haritalodes
derogata)) .

The simple correlation indicated significant positive correlation
between the plant age and the insect E .insulana inspection population
during the two seasons, (r = 0.983 & 0.945) and (0.916 &0.948) for 1t and
2" seasons (2006 and 2007), on c.v Eskandarani and balady, respectively
(Tables 1-2 ). The partial regression analysis for the effect of plant age on the
E .insulana population revealed significant positive effect (b.reg. = 6.31 &
10.46)and (10.415 &12.9) on c.v Eskandarani and balady, respectively
during 1st and 2" seasons (2006 & 2007), respectively (Tables1-2).

Table (1): Effect of plant age and certain climatic factors on the
population fluctuation of E.insulana on okra plants (cv.
Eskandarani and Balady) during 2006 season at Qualubia
Governorate.

Analysis

of E.V.
variance | %
r b SE.| T |b.reg.|SE.| T P F P
Plant age 0.983]0.143 [0.694 [3.56* | 6.31 [0.3062.064[0.05
Daily mean 64910 173 j0.1.45/0.75 | 8.11 0.678[1.195|0.1
max. temp.
Daily mean
min. temp.
Da'g’_’:_ea” -0.747(0.559 [0.286 | 1.86 | 8.21 [0.420(1.954(0.06

Plant age 0.916|0..20910..9323.34* [10.415 |0.463 [2.249 |0.03

Simple correlation and Partial regression
Factors regression values values

Eskandarani 0.441/0.211 |0..306|0.872| 3.76 |0.546(1.690(0.09(12.11(0.09(82..6

Daily mean
ot tomp. | 0-890(0-167 [0..2831.16914.1433|0. 242 2.192(0.04
Balady '?n"’}'r"yt'g;";‘)“ 0.298/0.500 [0..229|1.84 [1°0.41 |0. 477 [2.183(0.04| 12.1 [0.09(88.2
Da'g Mean 1.0.78310.245 0. 101|0.53 |11.44 0. 729 2.420(0.02

The results indicated significant positive correlation between the
mean of daily maximum temperature and E .insulana population during the
two seasons of 2006 and 2007 (r= 0.728 & 0.621 for 1st and 2™ seasons,
respectively). Also there was significant positive correlation between the
mean of daily minimum temperature and E .insulana population during
2006and 2007 seasons (r= 0.595 and 0.550 for 1st and 2" seasons,
respectively), These results were in agreement with Lal et al. (1999).
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The percentage of variance explained by the three tested factors during
the 1st and 2 seasons of 2006 and 2007 were (82.6 and 88.2%) and (89.7
and 90.4%), for two okra varieties, (Eskandarani and balady), respectively
(Tables1& 2)

Table (2): Effect of plant age and certain climatic factors on the
population fluctuation of E.insulana on okra plants (cv.
Eskandarani and Balady) during 2007 season at Qualubia

Governorate.
Simple correlation and Partial regression Analysis
regression values values of variance|E.V.
Factors b %
r b S.E. T regl; S.E. T P F P
Plant age 0.945]0.0381|0.035 [11.8*|10.46|0.112 |9.332 [0.01
g | Dalymean |, 6:6]0.663 [0.735 [3.25%| 22.4 |0.248 | 3.09 0.05
S max. temp.
2 | Dalymean |y 45l 526 [15.52(2.05 2,91 [0.1998| 1.45 |0.1 251|001 B9.7
8 min. temp.
X -
w Da"%’ b 10639 |0.003 |0.144 [3.43¢|-4.03 |0.153 |3.262 [0.04
Plant age 0.948]0.133 |0.011712.3*|12.9 |0.113 [11.342|0.01
Dailly mean 1, 575 0.015 00156 2.88*| 2.60 |0.059 |4.044 [0.09
2 [max temp.
& | Dallymean ;29710543 |0.289 |1.78 [2.20 |0.117 |3.187 [p.07[/>-34(0:001 904
a min. temp.
Da"é’ boen 10.720|0..201{0.127 [4.43+ 1.83 [0.116 | 3.15 (0.04
r: Simple correlation value. Tabulated T=2.36
b: Simple regression coefficient value. b.reg.: Partial regression coefficient value.

Simple correlation analysis showed that, positive relation between
carbohydrate and K contents by the total number of E .insulana, while this
relation was not significant with E .insulana infestation and N & P for two
varieties (Eskandarani, and Balady) during seasons 2006 and 2007. .(Table
3).

Table (3): Relation between phytochemical components of two
varieties Okra pods and E .insulana infestation.

\varieties Total no. |N/plant P/plant K/plant Total r.
S€ason | e insulana (gs)m.) " (gm.) " (é)m-) " |carbohydrate
Eskandarani 2006 41.9 0.83 ]0.48| 0.21 [0.23| 2.03 [0.51 4.0 0.69
2007 40.9 0.80 |0.45( 0.20 |[0.161| 2.00 [0.50 3.8 0.67
Balady 2006 23.8 09 [0.40] 029 [0.32] 311 [0.62 43 0.72
2007 29.7 0.88 |0.33| 0.27 |(0.37 3.1 [0.60 4.1 0.70
Phosphorus: P Potassium: K Nitrogen: N

Results in Table( 4) indicated the yield of two okra varieties. Results
showed that Balady variety gave the highest yield, then Eskandarani variety.
The obtained yield was 2.48, 4.43and 3.23, 4.3 tons/feddan, during 2006 and
2007 years. The Balady variety gave loss of 26.2& 28.3% and the
Eskandarani variety gave loss of 58.6& 46.2% of okra yield during 2006 and
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2007 seasons, respectively.(Table 4). These results were in agreement with
Dhawan and Sidhu (1984).

Table (4): Effect of insect E .insulana infestation on pods weight and
yield, of Okra varieties during 2006 and 2007 seasons at

Qalyubia Governorate.
varieties Area

Production

Season (Fed) Production (Ton/Fed) Loss%
Eskandarani 2006 0.125 0.31 2.48 58.6
Balady 0.125 0.55 4.43 26.2
Eskandarani 2007 0.125 0.40 3.23 46.2
Balady 0.125 0.61 4.3 28.3

The effect of insect E .insulana infestation on pods weight and yield,
showed the same line and trend for the two varieties during 2006 and 2007
seasons.(Table 4). The obtained data are in agreement with those of Otake
and Yamada (2005).
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