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ABSTRACT: Field studies were conducted during two successive years
in the period from 2001 to 2003 to survey host plants of the cowpea pod
borer, Etiella zinckenella Treit. in three different regions of Sharkia
Governorate , i.e.; Fakous, Zagazig and Belbeis (three sites for each).
Moreover, seasonal populations fluctuations of the borer as influenced by
changes in certain weather factors, i.e.; temperature and relative
humidity were studied on cowpea and bonavia bean (lablab) host plants
during two successive summer growing seasons of 2001 and 2002 for
cowpea and the two consecutive years of 2001/2002 and 2002/ 2003 for
lablab at Khattara, Zagazig and Belbeis regions for the first host plant and
the two former regions for the second one. The obtained results can be
summarized in the following points:

1- Of 16 leguminous and cruciferous pedding plants, the cowpea pod borer
infested some leguminous plants such as bonavia bean (lablab), cowpea,
pea, soyabean, broad bean, kidney bean and lentil. Bonavia bean,
cowpea and soyabean were heavily infested than other hosts, while
kidney bean, pea and lentil were slightly attacked. Pods of fenugreek,
Egyptian lupine, Egyptian sesban, Egyptian acacia and sponge tree
from leguminous plants as well as these of cruciferous ones, ie.;
cauliflower, radish, garden rocket and black mustard were not infested
with the borer. '

2-The insect farvae firstly occurred in cowpea green pods in the third week
of June in both 2001 and 2002 seasons at Khattara region, and then
they fluctuated in numbers to show two and four activity peaks in the
first and second seasons, respectively. Also, at Zagazig region the borer
started to appear in the third and fourth weeks of June and showed

- four peaks in 2001 season and in 2002 season. While, ifs initial
incidence at Belbeis region took place in the second week of June and
had one and two peaks on cowpea during the first and second season
consecutively.
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3-On bonavia bean (lablab) ﬁrowm%at Khattara region, the insect
started to appear on the 4" and 8" of May and showed four and
six peaks of population activity during 2001/ 2002 and 2002 / 2003
years, successively. Whlle at Zagazng region, the larvae initially
occurred on the 7" and 16™ of Junc of both 2001 and 2002,
respectively and then fluctuated in their numbers to indicate five
and six activity peaks during the first and second years of 2001/
2002 and 2002 / 2003, respectively.

4-As regards the regional variance in insect occurrence on cowpea
and bonavia bean plants, the present results clear that it was
more abundant by about fwice at Khattara region than at the
other two regions of Zagazig and Belbeis.

5-With respect to the effect of ambient temperature and atmospherlc
relative humidity as impacting weather factors on the larval

- population density, it can be concluded that in case of cowpea,

relative humidity had higher effect than temperature at each of
Khattara, Zagazig and Belbeis regions. On the contrary, the
insect larvae in bonavia bean green pods differently responded to
changes in the two tested weather factors showing the opposnte
case at both Kbattara and Zagazig regions.

Key words:inseci, cowpea, bonavia bean, host plants, seasonal
population fluctuations, temperature, relative humidity,
cowpea pod borer and Etiella zinckenella Tr.

INTRODUCTION

Leguminous crops are one of
the most important field and
vegetable crops in Egypt. In many
parts of the world especially
developing countries legumes are
considered the principal food for
human feeding due to their high
content of protein to cope the
increasing needs of people in these
countries wherein the highest rate
of people growth. The cultivated
arca of these crops has rapidly
increased during the last few years.
Unfortunately, the great majority
of leguminous crops such as

cowpea, pea, broad bean, kidney
bean, soyabean and lentil are
subjected to be attacked by the
cowpea pod borer, Etiella
zinckenella Tr. causing a serious
damage to these crops in both
quantity and quality due to larval
feeding on green seeds. Infestation
of leguminous crops with this
insect pest received comparatively
little attention of many authors
such as Larson {1926), Abul-Nasr
and Awadalla (1957) , Subb er al.
(1976), Helaly (1978), Harakly and
Assem (1980), Wang and Song
(1984), Hattori (1988), Segara-
Carmona and Barbosa (1990),
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Ismail et al (1990)-; Jaglan et
al(1995) and Yang Caixia and
Gao Liyuan (1997). Therefore, the
present investigation aims to
clarify the host plants of the
cowpea pod borer at three regions
of Sharkia Governorate as well as
the seasonal occurrence of its
larvae on the main host of
cultivated cowpea plants and on
the alternative one of bonavia bean
(lablab), a  wild climbing
ornamental plant.

MATERIALS AND
METHODS

To survey host plants of
cowpea pod borer, studies were
conducted under field conditions
during the two successive years of
2000/ 2001 and 2001/ 2002 in
three regions of Fakous, Zagazig
and . Belbeis in Sharkia
Governorate  representing  three
types of soil. In each region, three
sites were chosen i.e, Khattara,
Salhia and Faddana (Fakous reg.)
; Zagazig , Meet-Abo Ali and Bani
— Shebl (Zagazig reg:) and Belbies,
Awlad- Seif and Bofdin (Belbeis
reg.). Samples of 20/ green pods
during the podding period were
randomly collected froln 16
leguminous and  cruciferous
podding plants, 1ie., cowpea
(Vigna sinensis), bonavia bean
(Dolichos  lablab),  soyabean
(Glycine max), pea (Pisum
sativum), broad bean (Vicia faba),
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kidney bean (Phaseolus valgaris),
lentil (Lens esculenta), Egyptian
lupin (Lupinus termis), fenugreek
(Trigonella  foenum  graecum)
Egyptian sesban (Sesbania
aegyptiaca), Egyptian  acacia
(Acacia arabica), sponge tree
(Acacia farnesiana), cauliflower
{Brassica oleracea var. botrytis),
radish (Raphonus sativus) , garden
rocket (Eurica sativa) and black
mustard (Brassica tosroafortii).
Samples were taken at 10 days
intervals during the whole period
of investigation. The collected
pods were inspected on the same
day in the laboratory with the aid
of stereomicroscope to determine
the population density of larvae in
addition to the percentage of pods
and seeds infestation. When pods
became dry, 100 dry pods from
each host were picked and
inspected to determine infestation
percentages of both dry pods and
seeds.

To clarify the seasonal
population fluctuations of insect
larvae on cowpea plants, three
regions representing three types of
soil i.e., newly reclaimed sandy
soil of Khattara, old heavy clay of
Zagazig and silty of Belbeis where
an:area of about % feddan for each
region was cultivated with the
cowpea variety, cream seven
during the two summer growing
seasons of 2001 and 2002.
Moreover, the seasonal occurrence
of larvae on the wild plants of
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bonavia bean (lablab) was studied
at the two regions of Khattara and
Zagazig only. Samples of 20 green
pods from each host were taken at
random from different levels of
plants. Sampling began
immediately after pod setting and
continued at ten-days intervals till
pod dryness. All pods were
collected and kept in tightly paper
bags to be examined in the
laboratory as previously
mentioned. In each sample, the
infested green pods and seeds as
well the number of insect larvae
were counted.

Records of both ambient
temperature and  atmospheric
relative humidity were obtained
from the Meteorological Stations
in Abu-Kebeer and Ismailia from
monthly  reports of agricultural
meteorology edited by Ministry of
Agriculture and Land
Reclaimation (Aenar and Eid,
2001 - 2003) to represent certain
weather conditions prevailing in
the field. At Zagazig, Belbeis and
Khattara regions during the period
of investigation. In order to show
the main and interaction effects of
the two tested weather factors as
well their total effect on the larval
population density of the pyralid,
coefficients of simple correlation
(r), partial regression (b) and
determination (C.D) were
calculated according to Fisher
(1950).
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RESULTS AND
DISCUSSION

Field ecological studies to
survey the host plants of the
cowpea pod borer, E. zinckenella
and clarify its seasonal population
fluctuations as influenced by
certain ecological weather factors
were carried out at Khattara,
Zagazig and Belbeis regions of
Sharkia Governorate during two
successive years for each study in
a period of three years from 2001
to 2003. The obtained results can
be arranged and discussed as
follows:

1.Host Plants:

As regards the survey of host
plants of cowpea pod borer, it was
found that; 7 leguminous plants of
16 podding leguminous and
cruciferous ones were infested
with the cowpea pod borer and the
others were not attacked. The host
plants were cowpea, pea, bonavia
bean, broad bean, kidney bean,
soyabean and lentil, whereas the
non host plants  involved
fenugreek, Egyptian . lupin,
Egyptian sesban, Egyptian acacia
and sponge tree from leguminous
plants as well cauliflower, radish,

een rocket and black mustard

om cruciferous ones. The results
obtained in Tables (1, 2 and 3
show the infestation rates of both
green  pods and seeds of
leguminous plants as well as mean
numbers of [arvae/20 green pods in
the three sites of each- region.
Irrespective of region, it is evident



Table (1): Mean infestation percentages of green pods with the cowpea pod berer, Etiella zinckeneila
Tr. on some leguminous host plants growing in three different regions (three sites for each)
of Sharkia Governorate during the three successive vears of 2001 , 2002 and 2003.

Host plants Cowpes Bonavia bean - ~Pea Broad bean  Kidney bean Soyabean .enti

T 2001/ 2002/
Regions S\ 001 2002 p; 003 001 2082 2000 2002 2001 2002 2000 2002 2001 2007
ang sites

Zagazig region

Zagazig 1625 2357 2061 1587 0.00 000 091 1.00 023 035 - - - .
Meet—Abo Ali EE T W - - 000 0.00 250 3.00 - - .00 0.83 - .

Beni- Shebl 913 1250 - - 067 0.8 000 000 031 029 - . ; )

Average 10.96 12.60 2061 1587 022 028 114 133 . 027 032 100 0.83 . .

Fakous region s

Khattara 20.84 2321 4409 2864 4.8% 520 757 424 036 025 2214 19.00 . -

Salhia 1800 1590 7500 - 120 053 1576 250 - . - . 650 7.5
Fadadna . 888 1288 - - 0.39 055 470 083 6.8 0.5 - . - .

Average 1591 1733 5955 2864 216 209 934 LE2 027 020 2214 1900 650 2%
Belbeis region

Belbeis - 1538 1225 - - 107 022 275 083  0.00 0.00 - - . .

Awlad Seif - - - - - - 4.00 2.01 - - - - - .

Bordin 1063 9.00 - - 0.00 020 2.08 0.50 - - - . . .

Average S 13.01 1063 - . 059 021 294 L11 006 0.00 - - - .

General

132 52 . 2 . y . . i
average 1329 1352 40.08 2226 099 086 447 165 018 017 1157 992 650 .35

-Indicates hat the plant species was not grown neither ir region nore in season

P0OZ (S)ON [€ 104 “say 0148y [ S1zv8vz
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Table (2): Mean infestation percentages of green seeds with the cowpea pod borer, Etiella zinckenella
Tr. o0 same leguminous host plants growing in three different regions (three sites for each)

in Sharkia Governorate during the three successive vears of 2001 , 2002 and 2003,
Host plants i Cowpea Bonavis venm - Sengd hean Kidney bean Soyvabean Lentil

2001/ 2002/

Regions . 2001 2002 902 g0p3 2001 2001 2001 2002 12001 3002 2001 2002 2000 2002
and sites -

Zagazig region ) _ T I
Zagazig , 52 874 1078 629 000 000 030 031 016 695 . - : -
Meer-Abo Ali | 253 048 - - 000 000 042 028 - . esz 044 - .
Beni- Shebt | 2.04  3.65 - - 038 033 000 0.00 020 0.21 - - . .
Average 326 429 1072 629 613 011 024 020 0.8 058 052 0.4 . -
Fakous region

Khattara 1 702 856 2826 1462 235 061 348 113 016 013 882 857 - -
Salhia © 648 2, 52.71 - 0.38 024 731 L17 - - - - 0.86 159
Fadadna S 142 3az - - 0.17 019 L7 034 013 0.8 - - - -
Average | 497 477 4049 1462 097 035 418 121 015 011 882 857 086 159
Belbeis region

Belbeis o439 228 . . 0.34  02.09 139 036 000 000 - - - -
Awlad Seif } - - - - - - 051 048 } - - ) . }
Bordin D266 220 - - 000 003 026 - - - - - - -
Average | 353 223 - . 017 006 052 042 0.00 0.00 - - - -
General F: 392 376 2564 1646 042 017 1.7t 0.61 031 0.23 467 451 0.8 159
average i




Table (3): Mean numbers of larvae per 20 green pods of the cowpea pod borer, Etiella zinckenella Tr. g
- on some leguminous host plants growing in three different regions (three sites for each) in B
Sharkia Governorate during the three successive.vears of 2001,2002. , y w’
“\\ Hostplants |  Cowpea Bonavia bean Pea Broad bean Kidnev bean Sovabean Lentii "'-l
Reoi;:s\ s001 2002 2001/ 200/ A9 Tafgr 4 O'::
gio 2001 2002 aggz 7 2003 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 3
dnd sites "y . ) 9.
Zagaziz region | =y
Zagazig 378 325 459 485 000 000 017 033 021 044 - . . - >
Mee—Abo Al 175 075 - - 000 000 033 000, - - - 038 050 - . :
Beni- Sheb! i 175 3.3 . - 000 033 000 000 _ 031 027 - . ; . §‘
Average 242 238 459 485 000 031 017 _ 001 027 @36 038 050 - - o
Fakous region ~
Khartara | 525 762 1226 822 067 041 183 067 086 122 443 467 - . g
Sathia 325 486 3300 - 0.40 050 233 083 028 048 - . LO0 125 ‘=
Fadadna n 225 243 - - 000 033 050 033 - - - . . . :
Average . 358 497 2263 822 036 041 155 061 057 085 443 467 100 123 S
Beibeis region ' A
Belbeis 450 150 - - 050 000 050 017 000 000 - - . .
Awlad Seif | - - - - - - 000 033 - - - ; ] 3
Bordin L 363 250 - - 000 000 050 017 - - - . - -
Average 407 250 - - 25 000 033 022 060 000 - : - -
General i ™
average © 336 328 1361 654 020 017 068 031 028 040 241 259 100 125 ﬁ
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that the insect incidence on
bonavia bean (lablab) plants was
the  highest indicating the
maximum general averages of
40.08, 22.26%; 25.64, 10.46% and
13.61, 6.54 larvae/20 green pods
for the infestation of both green
pods and seeds as well the larval
population density, respectively.
On the other hand, pea and kidney
bean plants showed the lowest
corresponding values of 0.99,
0.86% ; 0.42,0.17% and 0.20, 0.17
larva/20 pods for the first host and
0.18, 0.17%; 0.11, 0.23% and 0.28,
0.40 larva / 20 pods for the second
one. Respecting the insect
incidence on both green pods and
seeds of different host plants, the
data arranged in Tables (1 and 2)
demonstrate in the three tested
regions that the highest averages of
pods infestation of 59.55; 28.64;
22.14, 19.00 and 1591, 17.33%
were found in Fakous region on
bonavia bean, soyabean and
cowpea plants, successively. Also,
the same trend was obtained with
respect to the averages infestation
percentages of green seeds and
averages numbers of larvae per 20
pods recording the highest values
of 40.49, 14.62% and 22.63, 8.22
larvae / 20 pods on bonavia bean
in Fakous region (Tables 2 & 3)
during the investigating years of
2001/ 2002 and 2002/ 2003,
consecutively.

Results tabulated in Tables (4
and 5) show % infestation of dry
pods and seeds of the various
tested hosts with this pyralid
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species in the three diffeent sites
of three regions in Sharkia
Governorate. The  nfestation
percentage of bonavia bian either
in sites or regions were hgher than
those recorded with the «her host
plants in both years, but tiec lowest
infestation was found wit kidney
beans. Also, the results appeared
that bonavia bean infetation of
dry pods and seeds was tie highest
at both Khattara and Zag:zig sites
comparing with that of Sulhia site
showing means of 69.9. , 61.91
and 4820% for  infestation
percentage of dry pods ard 47.20,
42.19 and 29.82% for irfestation
of dry seeds in the firs year of
2001/2002, respectively. While, in
the second one (2002/ 2003), the
infestation was higher at Khattara
site than that at Zagazig showing
77.53 and 49.42% for dry pods
and 39.42 and 37.12% for dry
seeds alternaively. The
infestation percenage of dry pods
and seeds of cowpea, soyabean,
broad bean, pea aid kidney bean at
Fakous region wexre much higher
than those of the other two regions
of Zagazig and Belbeis showing
the highest infestation of dry pods
(39.12, 41.31; 42.00, 8.00; 13.79,
9.96; 4.23, 4.22; 2.22, 2.95%) and
dry seeds (14.56, 19.23;, 22.67,
23.50; 7.24, 4.62; 2.41, 198; 1.35,
1.08%) during the first and second
growing seasons of 2001 aad 2062,
respectively. In this resped, it is
worthy to note that lenti was
cultivated only at Salbi site



Tablie (4): Mean infestation percentages of dry pods with the cowpea pod borer Etiella zinckenella Tr.
on some leguminous host plants growing. in three different regions (three sites for each) in

Z

Sharkia Governorate during the three successive vears of 2001, 2002 and 2003.

Host plants { Cowpea Bonavia bean Pea Broad bean  Kidnev bean Sovabean Lentil

. - 1001/ 2002/ '
Regions | 20012002 aggr- 2003 2001 2002 2001 2002 2001 2002 2000 002 2001 2003 .
and sites :
Zagazig region
Zagazig L1982 1825 6191 4942 000 000 300 350 210 L3S - - . -
Meer—Abou Ali f 722 1815 . - 0.00 000 350 250 - - 6.00  5.00 . -
Beni- Shebl | 1485 1904 - - 275 10 000 000 083 035 - . - -
Average L1396 1851 6191 4942 092 050 217 200 147 107 600 500 .
Fakous region |
Khattara ’ 5139 60.81 6991 7783 489 520 1638 1449 23 212 4200 38.00 - -
Salhia f 4430 3896 4820 - 500 480 1975 1200 - . - - 935 14.00
Fadadna 276 2415 - - 280 265 535 340 213 198 . . .
Average L3912 4131 3906 7753 423 422 1379 996 221 205 4200 3800 935  14.60
Belbeis region |
Belbeis 2691 1980 - - 211 367 367 450 000 0.00 - - - -
Awiad Seif [ - - - - 280 400 35 - . . . . .
Bordin 1604 2205 - - 156 230 230 200 - . - - - .
Average 2148 2093 - . 184 392 332 333 000 0.00 - - - -
General !
average (2485 2692 6049 6348 233 240 643 310 123 104 2400 2150 935 14.00

3zp3p
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Table (5): Mean infestation percentages of dry seeds with the cowpea pod borer Etiella zinckenella Tr.
on some leguminous host plants growing in three different regions (three sites for each) in
Sharkia Governorate during the three successive vears of 2001, 2002 and 2003.

Hostplants .  Cowpes Bonavia bean Pea Broad bean  Kidney bean Soyabean Lentil

o~ 3000/ 2002/
Recgiw.ns S~ ¢t el 2002 agpy 2003 2001 2002 2601 2002 2081 2082 2001 2002, 2001 2002
and sifes’ PRI

Saleh, et al.
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Zagazig region

Zagazig CT25 0 %A1 4209 3702 000 000 198 23 107 095 . - - ]
Meet-Abo Ali | 523 38 - - 000 000 185 125 - - 300 198 - .
Beni- Shebl 625 8.11 - - 148 125 000 000 034 029 - . . -
Average . 624 703 4219 212 049 042 128 118 071 062 300 198 - .
Fakous region :

Khattara 12396 3897 4720 3942 301 73 814 636 104 097 2267 2350 - -
Sathia 1621 1214 2982 - 237 165 023 565 - . - - 465 7.00
Fadadna | 352 635 - . 185 155 435 18 1.65 119 - . - .
Average ’ » 1456 1922 3851 3942 241 1.98 T.24 4.62 1.35 1.08 22.67 2380  4.65 7.00
Belbeis region

Belbeis | 1067  5.51 . - 175 125 L75 210 000 000 - . - -
Awlad Seif | - . ; ] : . 280 135 - - - - - -
Bordin - 651 539 . - 000 095 185 095 - - - - - -
Average | 861 545 - - 0.88 110 217 147  0.00 000 - - - -
General ]

9.8 10.57 4035 3827 126 L17 356 242 069 057 1284 1274 465 7.00

average




Zagazig J.Agric. Res., Vol .31 No.(5) 2004

(Fakous region) in both 2001 and
2002 winter growing seasons and
showed moderate means of 9.33,
14.00% for dry pods and 4.65, 7.00
for seeds, successively.

Generally, the infestation
degree of both green and dry pods
and seeds as well as average
numbers of larvae in green pods
differently varied on the different
host plants in each of the three
tested regions during the whole
period of the three successive
investigating years of 2001, 2002
and 2003.

The present results agree with
those obtained by Larson (1926),
Abul-Nasr and Awadalla (1957),
Helaly (1978), Harakly and Assem
(1980), Naito and Hammoto (1984),
Wang and Song (1984) , Ismail et
al. (1990), Jaglan et 4/ (1995) and
Retchie ef al. (2000) who reported
that some leguminous plants can
be infested by the pyralid cow pea
pod borer and another ones can’t
to be infested.

2_;:Seasonal Population Fluctuation
2.1. On cowpea plants
2.1.1. At Khattara region

Data illustrated graphically in
Figures (1,2) indicate that the first
appearance of the cowpea pod
borer on cowpea | plants in Khattara
was on the 18" of June during
2001 and 2002cowpea summer
growing seasons, showing five and
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four larvae 20 green pods,
respectively. The corres-ponding
means of ambient temperature and
atmospheric relative humidity at
the above dates were 28.38°C and
53.80% R. H. in the first season
and 28.03°C and 54.70% R. H. in
the second one . In the first season,
three peaks of activity were shown,
the first one was the lowest seven
larvae/ 20 pods occurring on the
28™ of June at 28.75°C and 57.40%
R. H., whercas the second peak
(the hlghest) of 15 larvae / 20
pods was recorded on the 18™ of
July at means of 30.64°C and
57.50% R. H.. Lastly, the third
peak of seven larvae/ 20 pods was
appeared on the last week of
August at 29.83°C and 56.90% R.
H..

In the second season, four
peaks of larval population activity
were recorded, the lowest one of
five larvae / 20 pods took place on
the 18™ of July at means of
30.94°C and 55.30% R. H., while
the highest one was the lasi
showing 21 larvae / 20 pods and
exhibited on the 27" of August at
29.48°C and 57.10% R. H.. Other
two moderate peaks of eight and
six larvae/ 20 pods were recorded
oi the 28" of June and 7" of
August at the corresponding means
of 28.23°C and 54.40% R. H. and
32.56°C and 5590% R H,
respectively.

As clearly shown in Table (6)
the pyralid population density in
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Fig. (1): Fluctvation in the larval popuiation of the
cowpea pod borer, Elielln :inckepelfz Tr.
infesting green pods of cowpea at Khattara
region during the first season of 2001.

3

M
bl

4
AL Y

R -

-
2 -

Temp. .

b <5

Temp. —ae.. R j- 5%

N 6w
S, SR N T

Tutal numbera of fnrvael 2 green pods

1

= bl
= = ~

17 -
1

-
b

Jun., (g -
Tul.. y

-

Fig. (2% Fluctuation in the larval nnpnhﬁinn of tire cowpen pod
borer, Etiefla  inchenefla Tr. infesting green pods of
cowpea at Ithattara region niurin-g the second seasun
of 2002,



Zagazig J.Agric. Res., Vol .31 No.(5) 2004 2379

the larval stage was slightly higher
in the first season than in the
second one indicating means
numbers of 7.63 and 7.00 larvae /
20 green pods in 2001 and 2002
seasons, successively.

2.1.2.At Zagazig region

The data presented in Figs. (3
and 4) reveal that the first
incidence of the pyralid took place
on the 18" and 28" of June
showing relatively high total
numbers of seven and six larvae /
20 pods dunng 2001 and 2002
seasons, respectively. Then, the
pest population varied in size
showing four activity peaks in the
first scason and two peaks in the
second one. In the first season , the

first and highest peak occurred on
the 28" of June with total numbers
of 14 larvae /20 pods at 28.95°C
and 56.10% R. H.. Then, the
population of larvac sharply
decreased to disappear completely
throu%lh the following ten days on
the 8" of July. Afterwards , the
insect larvae reappeared and
fluctuated in their numbers during
the remaining period of cow pea
growing season to show another
three relatively low peaks of four,
five and three larvaec / 20 pods
occurred on the 28" of July, 17% of
August and 6™ of September at ten
days means of 28.37, 31.52,
30.26°C and 64.70, 65.65, 63.50%
R. H.; successively.

Table (6) : Occurrence of larval stage of the cowpea pod borers, Etiella
zinckenella Tr. on cowpea and bonavia bean green pods at
Khattara, Zagazig and Belbeis regions during the two
successive seasons of 2001 and 2002 for cowpea and two
years of 2001 / 2002 and 2002 / 2003 for bonavia bean .

| Host plant and regions Mean number of larvae/ 20 pods
a- Cowpea plants 2001 2002
Khattara 7.63 7.00
Zagazig 4.22 3.25
Belbeis 4.50 2.50
b-Bonavia bean plants 2001/2002 2002/2003
Khattara 17.47 10.76
Zagazig 6.92 . 641

" During  the second season,
the first peak occurred on the 28
of June recording six larvae /20

pods at 29.21°C and 55.10% R. H.,
then an obvious gradually
depression in the insect numbers
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took place and became constant on
both 18" and 28" of July showing
two larvae / 20 pods and fluctuated
through two sampling dates and
then followed by a sharp increase
during the last ten days of cowpea
growing  season, recording the
second and highest peak of elght
larvae / 20 pods on the 27" of
August at means of 27.40°C and
60.50 % R. H.. :

As shown in Table (6) , the
population density of the cowpea
pod borer larvae at Zagazig region
was higher in the first season than
that occurred in the second one .
The mean numbers of larvae / 20
pods were 4.22 and 3.25 in 2001
and 2002 seasons, respectively.

2.1.3. At Belbeis region

Data illustrated graphically in
Figs. (5 and 6) reveal that the
cowpea green pods were infested
with the pyralid larvae during the
period from mid- June to the last
week of August during both 2001
and 2002 seasons. In the first
season, the larvae firstly appeared
with relatively high numbers of 16
individuals/ 20 pods at the last day
of the second week of June at
means of 28.20°C for ambient
temperature and 56.70% for
atmospheric  relative  humidity.
‘Then, the insect population was
sharpiy decreased to vanish on the
4% of July. Afierwards, it began to
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increase gradually exhibiting the
unique peak of five larvae/ 20
pods on the 3™ of August at means
of 28.41°C and 65.60% R. H.

After this maximum level of
abundance, the larvae decreased in
numbers to reach two larvae/ 20
pods on the 23" of August at
30.40°C and 65.00% R. H. and the
larval population size became
constant durmg the following ten
days (23" of August).

In the second season, the first
incidence was detected in mid -
June showing relatively moderate
total numbers of four larvae / 20
pods at means of 28.53°C and
53.60% R. H., then the larvae
fluctuated in numbers in the period
from their first appearance to the
last week of August before harvest
exhibiting two activity peaks and
two sampling dates of disapp-
earance. The first peak occurred
on the 5™ of July and proved to be
the highest in size having six
larvae/ 20 pods at 29.82°C and
59.20% R. H.. But the other of
three larvae / 20 pods was
observed on the 14" of August at
28.99°C and 62.20% R. H. The
insect pertod of disappearance
contmued for ten days from the
25™ of July to the 4™ of August .

The population density of the
cowpea pod borer was higher in
the first season (aboui two times)
than that obtained in the second
one. The means numbers of larvae/
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20 pods were 4.50 in 2001 season
and 2.50 in 2002 (Table, 6).

2.2.0n bonavia bean (lablab)
plants

2.2.1. At Khattara region

The data illustrated
graphically in Figs. (7 and 8)
reveal that the initial occurrence of
the cowpea pod borer larvae
showed relatively high rates of 23
and seven larvae / 20 ]i')ods and
occurred on the 4™ and 8™ of May
during 2001 / 2002 and 2002/2003
years, respectively. In the first
year, the larval population
fluctuated to record five peaks
where it was rapidly increased to
attain its first peak (67 larvae / 20
pods) on the 24" of May at the
prevailing temperature of 24.29°C
and relative humidity of 55.40%.
After-wards, the  population
density of larvae fluctuated
throughout three podding penods a
year extending from the 4™ of
May, 2001 to 28™ of April, 2002 to
record four other peaks of 28, nine

, four and 26 larvae / 20 pods on
the 29™ of November 2001, 28" of
January, 17" of February and 18"
of April, 2002 at means of 17.54,
13.77, 16.20, 22.50°C for ambient
temperature and 57.10, 56.45,
62.90, 56.90% for atmospheric
relative humidity consecutively.

- In the second year of 2002 /
2003, the larval population activity
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showed seven peaks in three
periods of bonavia bean podding.
The ﬁrst and highest one occurred
on the 7" of June 2002 showing 31
larvae/20 pods at means of
25.17°C and 54.20% R. H. in the
first podding period. The four low
peaks of activity took place during
the second period of podding and
ranged between 2-8 larvae / 20
pods including the lowest one (2
1arvae/20 pods) that occurred on
the 10™ of February , 2003 at
means of 15.14°C and 57.00% R.
H.. The population density of
larvae fluctuated during the third
podding period to record. two
moderate peaks of 12 and 14
larvae/ 20 pods at means of 16.79,
19.37°C and 60.40, 61.90% for
temperature and relative humidity,
respectively.

In Table (6), it is obvious that
the abundance level of the cowpea
pod borer larvaec was more higher
in the first year than in the second
one. Means numbers of larvae / 20
pods of 17.47 in 2001 / 2002 and
1071 in 2002/ 2003 were
recorded.

2.2.2. At Zagazig region

Figs. (9 and 10) show the
seasonal population fluctuations of
cowpea borer larvae on bonavia
bean plants at Zagazig region
during the whole period of ihe two
consecutive years of 2001/ 2002
and 2002 / 2003. Five and six
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peaks were detected in the first and
second years, respectively during
three podding periods for each. In
the first year, the first peak of 18
larvae / 20 pods occurred on the
17" of June, 2001 at means of
28.60°C and 55.00% R. H. during
the first podding period.
Afterwards, the second and lowest
peak of two larvae/ 20 pods took
place on the 8" of December
2001 at 17.03 °C and 62.40% R
H.. During this period another low
peak of three larvae / 20 pods
occurred on the 27" of January,
2002 at means of 14.32°C and
62.50% R. H. The insect larvae
during the 3™ podding period, had
two peaks of 11 and 21 larvae/ 20
pods occurring on the 17" of May
and 6™ of June , 2002 at means of

2579°C, 52. 80% RH. and
26.75°C, 55.00%  R. H.
respectively.

In the second year, activity
peaks were recorded during the
second and third podding periods
(three for each) but the insect
abundance did not show maximum
levels during the first podding
period. The first peak occurred on
the 22" of November, 2002
showing 13 larvae/20 pods at
means of 21.33°C and 55.60% R.
H., but the second one (the lowest)
took place on the 1™ of January,
2063 showing tour larvae/ 20 pods
at means of 15.86°C and 61.70%
R. H., then the population density

Saleh, et al.

of larvae fluctuated to record three
moderate peaks, one during the
second period showing six larvae/
20 pods that occurred on the 31*
of January, 2003 at means of
15.4°C and 57.00% R. H. and tte
other two peaks exhibited during
the third period of padding
showing nine and 12 larvae/ 20
pods on the 1% of April and 11™ of
May, 2003 at means of 16.79,
24.18°C and 60.40, 49.40%.R. H..
Lastly, the sixth peak wais the
%hest in size and occurred on the
of June , 2003 having 23
larvae/ 20 pods at means of
27.12°C and 52.30% R. H..

The larval abundance in
the two investigating years on
lablab plants was neariy the same
showing means mumbers of
larvac/ 20 pod of 6.92 and 6.41
during the first and second years of
2001 / 2002 and 2002/ 2003,
successively.

The present results are in
partial accordance  with those
obtained by Abul - Nasr and
Awadall (1957), Talekar and Chen
(1983), Istam er al. (1984), Wang
and Song (1984), Hirano et
al (1992), Segarra —Carmona and
Barbasa (1992) , Metwally (1993)
and Kilimmk ef al(1996) who
reported the occurrence of cowpea
pod borer during different periods
of year, specially the period from
May to September (Taleka: and
Chen 1983).
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2.3. Effect of temperature and
relative humidity

From the data complied in

Table (7), it is clear that
temperature showed an
insignificant  effect on  the

population activity of the cowpea
pod borer on cowpea plants at the
three tested regions of Khattara,
Zagazig and  Belbies in both
seasons. The influence of relative
humidity proved to be significant
at Zagazig region and insignificant
at the other two regions.

With respect to the correlation
between the numbers of insect
larvae on bonavia bean and the two
tested weather factors, i.e., ambient
temperature and  atmospheric
relative humidity, the statistical
analysis of the results in Table (7)
clearly reveal that  both
temperature and relative humidity
had highly significant effects on
larval abundance at both Khattara
and Zagazig regions during the
two years of study, except those
concerning relative humidity that
proved to be insignificant at
Khattara and significant at 5%
level of probability at Zagazig
during the second one only.

In addition, the data arranged
in Table (7) demonstrate that the
size of the population density of
the cowpea pod borer larvae
differently affected by the two
weather factors under study. In the

2387

first cowpea season of 2001, the
total C. D. % ranged between
20.75 and 90.55% at Khattara and
Zagazig regions, consecutively,
but in the second one of 2002/2G03
the range was relatively narrow
from 20.06% (Belbies) to 43.89%
(Zagazig). With bonavia bean
plants, the total C. D, values was
the highest (53.41%) at Zagazig
region in the first year {2001/
2002), but in the second one of
2002/2003 it was obtained at
Khattara region (58.85%). The
present results clearly reveal that
R. H. % was the most effective
factor on the pest larvae as
compared with temperature on
both cowpea and bonavia bean
plants except at Zagazig region
wherein  the  influence  of
temperature surpassed that of
relative humidity during the two
years of 2001 / 2002 and 2002 /
2003 for bonavia bean and during
the second growing season only
for cowpea.

The present results are
confirmed with the findings of
Metwally (1993) who found that
73.13 and 74.63% of the
fluctuation in the population of the
pyralid borer, E. Zinckenella may
be due to the daily maximum and
minimum temperature and mean
relative humidity. The same author
added that population could be
predicted on the basis of the
climatic factors in any planting
area.
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Table (7).

Simple correlation (r), partial regression (b) and coefficient of determination (C.D.) for the

number of larvae of the cowpea pod borer Ediella zinckenella Tr. infecting cowpea and’
bonavia bean (lablab) green pods under field conditions at Khattara, Zagazig and Belbeis
regionis during the two successive seasons of 2001 and 2002 for cowpea as well 2001/2002
and 21002/2003 years for lablab.

Ho‘.ts and regions - Cowpea Bonavia bean (labiab)
Considers i:__ Khattara wl— Zagazig i Belbeis f Khattara | ZLagazig
weather r b (E.'D Lo b D b <o b <D r b o
factors ™~ % o | T % i F Yo %

‘ 20011 season § 2001/ 2002 vear
Ten days mean temp. 0.044 0.8 295 [0.530 -0.79 6.67 |-0.124 -1.06 8.32 *0 5684 118 14,61]0.690%% 1,78 17.32
Ten days mean R. H, 0.183 109 12.72 {-0.674* .0.80 63.89 E~(‘l.298 -0.37 17.28 -0 849*% .1.66 11 62|-0 60G** -1.96 16.10
Interaction temp. X R H. 5.08 19.99 | 9.95 j 14.201 19.99
Total C.D. 20.75 l 90,55 ’; 35,58 1 40.44‘ 53.41
‘20012 season i 2002 / 2003 year
Ten days mean temp. -0.149 0.15 0.15 |[-0.500 1.98 26.18 i'ﬂ.lsl 0.44 235 !0.624“ 2.05 24.41;0.654** 1.80 1896
Ten days mean R. H, 0.631 432 42.21 [-0.122 0.04 1.45 %-0.121 -0.28 14,89 !-0.38‘7 -1.65 14.99@-0.456* -1.94 15.72
Interaction temp, X R.H. 1.53% 1.22 '1 0.82 19.45; 20.17
Total C.D. 43.39 28.85 20.06 58.83| 54.85

1
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