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ABSTRACT

Caged experiments indicated that a population level of 6 mated females of C. ptychora per
12 plants could cause a seed damage of about 33070 resulting in a significant loss in seed
weight (P< 0.01) of about 21 %. There were highly significant correlations between the
numbers of infesting females and seed damage and between the numbers of infesting females
and loss in seed weight. The relationship between seed damage and loss in seed weight was
curvilinear and showed that 10% seed damage would result in about 5.0% weight loss in
seed.

This is equivalent to a loss of 50kg ha-1 based on an average yield of 1000kg ha-1
obtainable under improved management practices.

INTRODUCTION

Quantitative assessment of crop losses due to pest infestation leads to the establishment of
the economic status of specific pests (Golebiowska & Romankov, 1(68) and also enhances
the establishment of economic thresholds that justify control (Pierce, 1934; Chiarrappa et at,
1970). Assessments of damage by Cydia ptychora Meyr. to cowpea in the field have been
based on the percentage of damaged pods per 100 to 200 pod 'samples (Taylor, 1964;
Whitney, 1972). However, Perrin (1978) stated that the use of the percentage of seeds
damaged was a more meaningful method of assessing damage by C. ptychora. The present
work was therefore carried out in order to assess the loss in cowpea seeds due to damage by
the larvae of C. ptychora and also, to find out the adult population level of C. ptychora at
which economic damage is possible.

MATERIA,LS AND METHODS

The loss in cowpea seeds due to damage by
National Cereals Research Institute at Moor Plantation, )badon,

. \vas studied at !he
by infesting potted

and caged cowpea plants with varied population levels of adult males and females of
C. ptychora. There were 2 plants per 25---c:m--diamc;(~1 pot and each of the 1.5m x 1.Om )j

2.0m wire-mesh cages used to confine the. insects on the plants contained six pots witf
cowpea plants. In this way, each cage contained a total of 12 cowpea plants. The plants were
caged and infested at the podding stage, about. 45 days after planting. The differen
population levels of newly emerged adult C. ptychora made UP of pairs of males an
females, allocated to each caged set of-cowpea plants were: 2: 2; 4: 4; 6: 6; 8: 8; 10: 10; 0:
(the control).
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The treatments, were replicted three times and infestation with the insects lasted for a period
of 24 days. A constant ratio was maintained by replacing any dead moths with live ones from
a laboratory maintained adult population. The cowpea cultivar used for these studies was
'Ife Brown', which is semi-erect, determinate and day-neutral. At pod maturity, records of
percentage pod damage, percentage seed damage and percentage seed weight loss due to
larvae of C. ptychora were taken using too-pod-samples for each treatment.

RESULTS

Crop loss assessment of damage on cowpea by C. ptychora under artificial infestations
indicated that 6 mated females per 12 plants could produce larvae that would cause a
significant crop loss (P ~ ~.Ol). This level of infestation caused a seed damage of 32.70/0
which resulted in a seed weight loss of 20.80/i> (Table I). Higher levels of seed damage due to
higher population levels of C. ptychora did not result in any further significant loss in seed
weight. Regression analysis revealed a highly significant positive correlation between the
number of adult C. ptychora per 12 plants and the percentage of seeds damaged (Fig I,
r = 0.959), and between adult C. ptychora per 12 plants and the percentage loss in seed
weight (Fig 2, r = 0.834). The relationship between the percentage of seeds damaged and
percentage loss in seed weight was curvilinear and was better expressed by the equation
Y = axb (Fig 3, r= 0.97). This figure shows that 10% seed damage was equivalent to a loss in
seed weight of 4.6070.

DISCUSSION

This study has indicated some trend between C. ptychora infestation and crop loss in
cowpea. The occl!rrence of 6 mated females per 12 plants could lead to an economic damage
on the crop. This level of infestation caused a seed damage of about 33%, equivalent to a
weight loss of over 20070. Field surveys have shown that this moth is a low density pest and
:hat the origin and spread of damage in a cowpea field will depend on the activity of gravid
:"emales as well as the availability of suitable oviposition sites. Perrin and Ezueh (1976) and
Ezueh (1979) demonstrated that young pods of 8-12 days old are the most preferred
oviposition sites. A single female is capable of laying up to 30 eggs which may result in 24
young larvae, allowing for 80 percent hatchability. A population of 16mated females per 12
plants has a potential for causing considerable damage on the crop. Whitney (1972)
estimated that this pest caused a seed damage of about 20-30% in the field, while Taylor
(1964) reported that C. ptychora caused a weight loss of 20-30% which led to a loss Of 4,500
tons out of a total annual production of 16,000 tons of cowpea seeds in southern Nigeria.

The results of this study have.also revealed that a curvilinear relationship exists between
the 070 seed damage and the 070 loss in seed weight. This may partly be explained by the
method of loss assessment whereby a seed was deemed damaged once any small amount of
feeding had occurred on it. In that way, although a larger number of seeds may-be damaged
in a sample, this may not lead to a higher reduction in seed weight in a sample with more
damaged seeds. It is also probable that a factor such as intraspecific competition may
ultimately limit the feeding success of the larvae of C. ptychora within the cowpea pod with ..
the consequence that seeds are fed upon to varying degrees which in some cases may not
amount to a significant loss in seed weight. It is also probable that a single pod may sustain
only a given number of larvae depending on the cultivar and the number of seeds per pod
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and subsequent infestations are therefore unlikely to establish successfully and cause j

damage. This result therefore suggests that the percentage loss in seed weight woul
more reliable method of loss assessment than the percentage seed damage.

Loss assessment based on percentage pods damaged was not consistent with 0;
damaged (Table 1) probably because the latter criterion is likely to be influenced by
factors inherent in the seeds. Thus this parameter was de-emphasized in this study.
The resultsof the study have also revealed that a 100/0seed damage could result in

weight loss of approximately 5.0%. 10% seed damage by C. ptychora is of co
occurrence on cowpea in.southern Nigeria during the late cowpea season. Using imj
production practices, the average yield of cowpea in Nigeria is about 1,000kg per he
and a seed weight loss of 5.0% would therefore be equivalentto a loss of 50kg per hecta

Chemicals for the effective control of this moth are now available. For example,
(1979) reported that three sprays of the synthetic pyrethroid, permethrin, at the rate (
a.i. ha! starting at about 35 days after planting would control the larvae of Maruca tes
Geyer and Cydia ptychora. He showed that this recommendation would al:
economically viable as an input in cowpea production.
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Table 1: The mean percentage pod damage, seed damage and seed weight loss dt
different population levels of C ptychora per J2 caged cowpea plan ts.

Number of females % pods % seed % seed
112 plants/cage damaged damaged weight loss

0 0.00 a* 0.00 a 0.00 a
2 50.00 c 4.80 a 2.80 b
4 52;00 d 5.50 a 6.80 c
6 40.00 b 32.70 b 20.80 e
8 72.00 e 42.00 c 16.80 d
10 72.00 e 56.00 d 20.00 e

* Figures followed by same letters do not differ significantly (P <: 0.05).
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The relationship between seed aarnage in cowpea and infestation by C.
pt vchora.
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A regression of log percent seed damage by C. ptychora on log percent 10:

of seed weight in cowpea.
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