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Abstract

In a field experiment , cowpea (variety Fetreyat) was sown dur-
ing the 1998 autumn and the 1999 summer seasons . The highest per-
centage of damaged pods was 86.26 % on November 10 (3"1 harvest
time) and 77.50 % (2" harvest time ) on June 29 . The highest per-
centage of damaged seeds was 69.03% ( 2" harvest time Jon October
27 and 79.62 % (3" harvest time ) on July 12 . The highest number of
caterpillars / pod was found during th 2" harvest time for the two plan-
tations . There were correlations between damaged seeds and weather
factors .

In the laboratory the damage was estimated on four different
types of cowpea seeds consumed by each larval instar to reach the
prepupal stage . The 2" instar consumed 1.3 small and ripe seeds /
larva until pupation .The highest percentage of pupation and moth
emergence 84.99 and 91.66 was observed for the 5" instar feeding
on large and unripe seeds and the 3" instar on the same type of seeds,
respectively . The longest period of nutrition was 12.66 days for the
3" instar until the prepupal stage .

INTRODUCTION

The cowpea crop , Vigna unguiculata L.,marketed as dry seeds is cultivated in
summer and autumn seasons in many governorates and new lands also , in Egypt. It is
subjected to many pests throughout the season, but the most important are the pod
borer complex , Etiella zinckenella Treitschke and Cosmolyce boeticus L. as well as the
storage bruchids which destroy a great number of seeds . Even though, the adults of
the C.boeticus were very abundant in all the adjacent cowpea fields there were found
in few numbers as caterpillars in pods. Meanwhile, in the case of Etiella, at least two lar-
vae were established in each cowpea pod in some harvest times and the larvae fed on
more than one seed in the pod either green or ripe one (Personel observations) .

Many researchers evaluated the seed or pod damage by this pest . Abul Nasr and
Awadalla (1957) reported that the damage was extended from dropped blossoms by
younger larvae or infested small pods to rotten seeds and pods . Others found that the
seeds in the infested pod were completely consumed, (Singh and Dhooria ,1971). One
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limabean pod borer larva can feed on more than one seed in a pod (Talekar and Lin,
1994). Also, Melo and Silveira (1998) quantified the damage .

Our study was carried out to evaluate the damage caused by the pod borer in
the field (summer and fall plantations) and the consumed seeds by each larval instar till
pupation in the laboratory .

MATERIALS AND METHODS

Field expriment: Cowpea variety Fetreyat was cultivated at the Experimental
Farm the Horticulture Research Station at Kaha , Qaliobia Governorate in the autumn
1998 and summer 1999 seasons on August 2 and April 1, respectively. The experi-
ment consisted of four replicates each of eight rows, four meters of length and 0.60
meter apart between rows . Plants were exposed to natural borer infestation in the
field and all horticultural operations were as usually practised . Twenty ripe pods were
randomly collected biweekly from each replicate for inspecting infested pods and seeds
as well as number of larvae in the pod . Daily maximum and minimum temperature and
relative humidity and soil temperature were recorded and computed .

Laboratory experiment: Healthy and sound cowpea seeds were selected and
ranged into four groups : 1-large and unripe seeds , 2-large and ripe seeds, 3- small and
unripe seeds and 4- small and ripe seeds .Twelve seeds of each type were placed in
10-cm diameter Petri dishes with each larval instar (from the 2" to the 5" ) and were
kept on tissue paper till pupation. Daily records of number of damaged seeds , dura-
tion of larval and pupal periods and the feeding period as well as number of larvae that
pupate were tabulated. Newly formed pupae were placed in moist filter paper-lined Pe-
tri dishes. The number of emerging adults was recorded .Experiment was carried out in
an incubator at 25.00 + 1.5 °C and 60-70% RH.

Data were analyzed at 5% (field test) and 1% (laboratory test) and L.S.D. was
calculated , t values and correlation coefficients were also calculated if necessary .

RESULTS AND DISCUSSION

Data in Table 1 indicate that infestation occurred in summer as well as in fall
plantation . Higher pod infestation was recorded for the 3*9 autumn harvest on Novem-
ber 10 (86.21%) and for the summer harvest on June 29 ( 77.50 %), whereas higher
seed infestion was recorded for the 2" autumn harvest on October 27 (69.03% ) and
the 3™ summer harvest on July 12 (79.62 %). Higher number of caterpillars in pods
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were found on October 27 (1.3 and 1.47 caterpillars /pod for the 2nd 3 instars and
4t sthinstars | respectively) . Significant differences were found among harvest times

and between the two plantations.

As reported by Abul Nasr and Awadalla (1957), percentage of infested pods was
higher during summer than fall plantation and reached 43.30% on September 26 .They
also found that the infested pods were destroyed or have to be discarded, the seed
loss amounted to 35.50%. The same authors also found that two or three larvae occu-
py one pod and migrate to new pods and feed on their seeds . Our findings recorded
that some of the pods harboured up to three larvae in some cases and the result was
that the majority of seeds was damaged , 79.62 % on July 12. Talekar and Lin (1994)
mentioned also that oﬁe larva can feed, at times, on more than one seed in a pod .
Singh and Dhooria (1971) reported the same losses in seeds with pod infestation
reaching 50.70%. Their studies on the pod borer seasonal history showed that the
adult emergence started from February after an hibernation period , all the insect stag-
es were in the field in April and were not observed during May - August and reappeared
on October and November and this explained the highest infestation in some harvest
times in our study . Moth peaks ,as directed by light traps, were fixed in April, May,
September and October . Georgivits (1981)and Talekar and Chen (1983) supported
these findings .

In Table 1, there were correlations between damaged seeds and temperature as
well as relative humidity were found. The weakly correlation between damage and soil
temperature showed that, even the fully mature larvae pupate in the soil around the
host plant (Talekar and Lin ,1994) under a depth of 2 to 4 cm of soil in a diameter of
20 to 30 cm (Abul Nasr and Awadalla ,1957), the infestation seemed once established,
it peaked with no appearent correlation . On the other hand, Metwally (1993) reported
that pest fluctuations might be due to the climatic factors (temperature and RH) in the
fall plantation.

As suggested by Abul Nasr and Awadalla (1957) the pod borer has many hosts
causing different degrees of damage . Larvae reaching their fully grown size for pupat-
ing, can migrate from pod to a new pod (secondary infestation) and consuming big as
well as small seeds , green or ripe ones. In a preliminary choice test, cowpea, pea and
kidney bean seeds were offered to 5'" instar larvae. The results showed that larvae de-
voured a higher number of cowpea seeds more quickly and pupated after the lesser lar-
val period .
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Table 1. Infestation and loss caused by the pod borer E. zinckenella to cowpea pods
and seeds, during the 1998 fall and 1999 summer plantations, at Qalyobia
Governorate.

2nd &3rd instar 4th & 5th instar

[J 0
Harvest dates % damaged pods | % damaged seeds caterpillarsipod | caterpillarsipod

autumn | summer | autumn | summer | autumn | summer | autumn |summer| autumn | summer

1998 1999 1998 1999 1998 1999 1998 | 1999 1998 1999

13 Oct. | 15 June | 54.66 | 47.50 43.79 44.33 0.83 0.17 0.68 0.27

27 Oct. | 29 June | 72.44 77.50 69.03 56.07 1.32 0.82 1.47 0.70

10 Nov. | 12 July | 86.21 25.00 40.87 79.62 0.75 0.52 0.70 0.45

24 Nov. | 26 July | 58.33 | 65.00 23.77 29.77 0.29 0.35 0.52 0.15

t values 3.73* 8.61* 26.58* 14.69"

LSD 13.16 | 12.70 | 23.72 | 1089 | 025 | 017 | 030 | 0.12

Correlation coefficients

Damaged seeds autumn 1998 X min. temperature 0.47
X max. temperature 0.46
X min. % RH -0.17
X max.% RH 0.87
X soil temperature -0.32
Damaged seeds summer 1999 X min. temperature 0.11
X max. temperature 0.62
X min. % RH -0.59
X max.% RH 0.84
X soil temperature -0.0012

* Significant t, table = 2.44

In Table 2, data show that there was 1.3 damaged seeds/larva if seeds were
large and ripe and larvae were in the 5!" instar. In case of the 2" and 3" instars larvae
preferred the small ripe seeds with 1.10 and 1.3 seeds/larva, respectively. In all cases,
larvae consumed seeds totally, leaving a thin shell. It seemed that seeds partially con-

sumed had a some repellent effect on larvae such as seed consistence, smell or size.

Unexpectedly 4!" instar larvae consumed more small and unripe seeds than other
types ,0.94 seeds / larva with a higher rate 0.117 seeds /larva /day. In a mixture of
different types, it consumed 0.59, 0.61, 0.85 and 0.82 seeds/larva during the 5th,
4t 39 and 2" instar, respectively.

Abul Nasr and Awadalla (1957) reported that larva eats one-fourth to one-half
of the seed before going to the next. After each larval moult, the larva resumes feed-
ing, damaging more seeds that would be discarded from the yield weight . Talekar and
Lin (1994) reported that larger seeds received more damage. Georgivits (1981) limit-
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Table 2. Number of damaged cowpea (variety Fetreyat) seeds/larva + SD consumed by
each larval instar of the pod borer E.zinckenella till pupation.

"

§ Types of seeds One half Three- fourth Totally Total number of Rate

2 Damaged seeds | Damaged seeds | Damaged seeds | Damaged seeds | seedslarvalday
Large and 0.20 + 0.045 e 0442024 | 060£025 | 00572002
unripe seeds

g [Lageandripe | 003, 05 019 0,04 082£0075 | 1032005 | 0124 10012

‘> |seeds

£ [smalland

+ [ v s 0027 0047 0382008 | 041:0085 | 005120010

£ :
e | 0006 0,045 = 0264008 | 027£0046 | 00312009
LSD . — — 0.49 —
Large and 019 £ 005 0.16 +0.053 0.16 052£0046 | 0.059%0.010
unripe seed_s

s l's-zgesa”d et 0412016 | 03:04 | 035:017 | 0850046 | 008320017

2 [omaland

= |5'“? an 024 +0.21 016340465 | 0520426 | 094£0051 | 011720006

< |unripe seeds

£ d
smavandoe | o0a7 2 0027 g 0354009 | 038:0046 | 003840004
) — — — 0.163 —
L 0.16 - 060£0046 | 07740046 | 0089+0005
unripe seed_s

5 [ @e | 3501 - 0602002 | 09120085 | 00850004

g small and

5 L s 0.10+004 - 052:0046 | 083:046 | 005840008

= zg‘:c'j':"d“"e 0.083 - 10240046 | 110£0046 | 04210023
50 = = = 022 —
Large and
e s 0055 £ 0,047 0.46 022:0051 | 044:005 | 0.041+0008

§ [%eaie | opio0s | 00:3:008 | 082:017 | 091:04 | 03820013

o

£ |smalland

S s st 0.19 £ 0051 - 0440051 | 0630046 | 00790006

« fomelanie | o403 = 0962025 | 13:02 | 014£0008
) — = = 047 —
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ed the damage at unripe green seeds. Hatteri and Sato (1983) mentioned that fewer
eggs were laid on dried pods than on fresh ones . Melo and Selveiro (1998) evaluated
the damage of seeds in the laboratory ranging from 15.5 to 44.00 %.

In Table 3, higher percentage of pupation 84.99 % and adult emergence 91.66
%was observed for large and unripe seeds during the 5! and the 4'" instars, respec-
tively. Large and unripe seeds lengthened the feeding period 10.66 and 10.33 days
for the 5t" and 4" instars, respectively. Small and ripe seeds gave the highest feeding
period 12.66 and 12.33 days for the 3 and 2" instars, respectively . Many research-
ers reported the duration of larval and pupal periods and percentage of survivals, Singh
and Dhooria (1971) and Jaglan et al. (1996) found approximately similar results with
cowpea among different legume hosts . Reduction in percentages of pupation and adult
emergence probably indicated the presence of certain antibiotic factors in the develop-
ing seeds . NG et al. (1985) reported that larval survival and development were the
most affected biological variables. Reduction in population was due to the high larval
mortality that occurs within the first few days of life rather than a reduction in female
fecundity .

From the previous studies, it could be concluded that the larva of the pod borer
E.zinckenella damaged more than one seed in the pod and could migrate to a new pod
until pupation , seeds were then discarded from the yield. It is practically impossible to
control the pod borer with conventional insecticides because of the cryptic nature of
its life stage (Talekar and Lin, 1994), but varieties of special seed size and maturity
time that can escape the pod borer larval period would be recommended. The long peri-
ods during which the pest were absent indicate the predominant role of weather in reg-
ulating the pest numbers by extending the developmental period exposing them to par-
asites, predators or adverse environmental conditions (NG et al., 1985). Preventing
moth emergence and reinfestation from soil around plants by some agricultural practic-
es and eradicating Dolichos lablab plant which supports at least one generatit;n as inter-
mediate host from the surroundings is a successful way for diminishing the pest popula-
tion as suggested by Abul Nasr and Awadalla (1957). Further investigations are needed
for development and use of experimental methods to estimate cowpea losses quantita-
tively and qualitatively due to this important insect pest .
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Table 3. Some biological aspects + SD of the pod borer E. zinckenella reared on cowpea
(variety Fetreyat) seeds.

2]
§ i . i Larval period Pupal period | Nutrition period
o Types of seeds | % pupation | % moth emergence (days) (days) (days)
Litte 4 84,99  6.00 7174+ 555 13664057 | 2358:038 | 1086+1.15
unripe seed;
5 el | groiseg | mmi72 | 12336057 | %66:076 | 83405
"
£ |small and
< |ntpe seos 66664833 | 79951454 10664057 | 20002132 8.00
° :‘e":jsa"" e | 3886:480 | 7833+288 | 1233:208 | 25662057 | 866+1.15
[sD 19,11 — 1.004 288 =
Large and
e g 6110£480 | 68442514 1766£416 | 27334202 | 10334115
5 [2eaWe | pnrant | s1e605 | BR05 | 2002182 | 9%:lts
1]
£ |smalland
< Iﬂipe et | 122481 84714605 13334057 | 2480+ 144 8.00
S :
el | mosest | eme1se | 10862115 | 2002100 10.00
S0 1621 = 252 — =
Large and
i B8B480 | 9166+1443 | 11662115 | 263315 | 886:145
s ';z’e%‘;a"d ) wmsant | samose | 1se6+057 | 2660:02 | 10865115
0w
£ |small and 333
= et > 86661443 | 1333115 | 2566057 1173
2 .
zg‘:;'sa"d e | 6110448 58.92 £ 309 12332115 | 28834144 | 12664057
[SD 3.9 — = = pe
Large and
b 2481 | 877721047 | 1133£115 | 266145 | 10864415
8 sf?;sa”d W | amrease | o166:1443 | 1565:115 | 3083:076 | 9m:ifs
7]
£ |small and
5 e ssts 3055480 | 55554961 1866£1.15 | 20664028 8.00
o N | yuigs | ssmrost | 3eiss | 300260 | 12me0m
[K0) — — 43 — 27
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