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A behavioural assessment of the impact of some environmental and
physiological factors on the reproductive potential of Corcyra
cephalonica (Stainton) (Lepidoptera: Pyralidae)
S S KRISHNA and S N MISHRA
Department of Zoology, University of Gorakhpur, Gorakhpur 273001, India
Abstract. Results of a study of certain specific environmental and physiological variables
affecting the reproductive activity (specially egg yield and egg hatchability characteristics) of
Corcyra cephalonica (Stainton) (a pyralid pest damaging a variety of stored edible commodities) are considered, from a behavioural point of view, in this contribution. The
environmental cues examined are (a) light, (b) population density, (c)space availability and (d)
host presence. The physiological factors tested are (a) age, (b) sex ratio, (c) nutrition and (d) time
of mating. The findings obtained in this investigation provide a basis to comprehend more
meaningfully the complex, delicate and varied effects produced by these factors on the
reproductive performance of this moth in relation to its establishment on jowar, one of the
stored products naturally infested by this pest.
Keywords. Rice moth; mating; oviposition; egg viability; environmental factors; physiological factors. Corcyra cephalonica.

1.

Introduction

It is well-known that the degree of establishment of an insect on its host is determined
not only by its competency to survive and grow but also by its ability to breed on that
host. In the rice moth, Corcyra cephalonica (Stainton)-a major pest of stored
commodities (Piltz 1977)-, despite availability of appreciable amount of useful
information on various aspects of nutrition (review of Bhattacharya and Pant 1965;
Srivastava and Krishna 1976, 1978), our knowledge concerning the reproduction of this
insect, specially with regard to the influence ofenvironmental and physiological factors
on mating and ovipositional programmes of the female, is still far from adequate and is
mainly derived from the accounts published by a few workers (Seshagiri Rao 1954;
Mammen and Vishalakshi 1973;Singh and Sidhu 1975, 1976a, b; Krishna and Narain
1976;Sehgal and Chand 1978; Mishra and Krishna 1979, 1980, 1981; Russel et al1980;
Chakravorty and Das 1983a, b). The acquisition of more information in these areas
becomes important and necessary for a proper appreciation of the ecological and
physiological relationships between the pest and its host. The present communication,
based on this objective, specificallyincludes our observations on the moth's mating, egg
laying and egg fertility correlated with photoperiod, space availability, population
density, host presence (all environmental), time, age, sex ratio and nutrition (all
physiological).

2. Material and methods
Newborn caterpillars, obtained from eggs collected from a laboratory stock culture of
the rice moth maintained at 23-27°C and 9(}-95 % (relative humidity) on coarsely
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ground jowar (Sorghum vulgare Pers.) containing 5 % (wjw) powdered yeast (Krishna
and Narain 1976), were allowed to develop singly, unless otherwise stated, inside
muslin-capped glass vials (10 mm diameter; 50 mm height) on similar dietary medium
(except in certain specifically arranged trials described herein) into moths for eventual
utilization as experimental animals in the various tests included in this investigation.
The basic set up of an oviposition test conducted here consisted of pairing a freshly
emerged male and a female individual, both associated with the same experimental
regimes, inside a glass container (35 mm diameter; 100 rom height) serving as the
oviposition chamber whose top open end was covered by a piece of black muslin held
by elastic bands. Number of eggs deposited inside this chamber was monitored daily for
5 days (when the females were generally prolific in their egg laying) and the hatchability
of these eggs was also ascertained. All experiments were adequately replicated and were
performed within the temperature and humidity ranges selected for maintenance of
culture of this insect. Wherever desirable, the data were subjected to appropriate
statistical analysis (Paterson 1939) for interpretation. Since these lepidopterans do not
feed as adults, no food was provided to them during experimentation.
Specific features of the experimental outlay connected with each variable considered
in this enquiry are outlined separately below:

2.1

Effect of photoperiod

The following light regimes were arranged for a study of this aspect:
(a) 24 hr L :0 hr 0 (The illumination provided by a 15 W electric bulb was either white
light or blue, green, yellow or red light rendered possible by employing appropriately
coloured bulbs of similar wattage)
(b) Ohr L:24hr D.

2.2

Effect of variation in space availability

Two types of experiments were designed to examine this issue. In the first type, adults of
either sex belonging to a pair enclosed in an oviposition chamber were raised singly
inside one of the 3 kinds of glass containers whose diameter and height were (a) 10 mm
and 50 mm or (b) 35 mm and 100 mm or (c) 70 mm and 90 mm respectively. In the
second type, males and females, individually reared in glass vials (10 mm diameter,
50 mm height), were single paired within glass containers (functioning as oviposition
chambers in this set up) whose height measured up to 50, 100, 150 or 200 mm although
its diameter always remained 35 mm.

2.3

Effect of population density

Here the moths tested were developed from individually reared caterpillars or from
those maintained in batches of 5, 20 or 40 individuals per batch for the first 25 days of
larval life in glass containers (70 mm diameter, 90 mm height) and later isolated to
enable each larva to continue its growth solitarily into an adult in the same container.
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Effect of host presence

Consideration of this aspect entailed the conduct of two different series of experiments.
The first series of tests were arranged with single paired freshly emerged males and
females held inside oviposition chambers (as described in the basic set up) within each
of which was already placed a small glass tube (15 mm diameter; 50 mm height) covered
at the top with black muslin and half filled with normal or water- or ether-extracted
jowar supplemented with yeast (host material).
Extraction ofjowar, carried out in distilled water or in diethyl ether, was performed
separately employing a soxhlet extraction assembly. For each extraction, 500 g ofjowar
was first properly ground in dry form in an electric grinder to yield the flour. This was
later wholly transferred to the soxhlet assembly containing 500 ml of one of the above
mentioned solvents and subjected to repetitive extractions within the apparatus to
ensure removal of all soluble constituents. The extracted flour was subsequently taken
out of the assembly and air-dried to eliminate completely the odour of the employed
organic solvent or any excessmoisture (in case of water-extracted flour) present in them
before placing them as host material inside the glass tube.
Number of eggs deposited by the mated females On the muslin cloth piece covering
the main oviposition chamber and on that closing the inner glass tube having yeastadded normal jowar were determined separately. Also, egg output recorded on the
cover of this glass tube was compared with egg yields obtained on the same site when
the tube contained water- or ether-extracted jowar mixed with yeast. As in previous
tests, egg hatchability was ascertained in every case.
The second series of trials, with normal jowar enriched with yeast placed inside the
small glass tube, was planned along similar lines to compare the moth's egg output and
egg viability at the two oviposition locations between mated females possessing both
antennae and those devoid of these head appendages. The technical procedure
concerning removal ofantennae and time allowed for the females to overcome the postoperational trauma were identical to that reported earlier (Krishna and Sinha 1969).

2.5 Effect of time of mating
Information into this area of the reproductive biology of this moth was obtained by
confining single pairs of newly eclosed male and female adults inside oviposition
chambers for one of the three 4 hr periods (1830 through 2230 hr-first quartet; 2230
through 023G-second quartet or 0230 through 0630 hr-third quartet) on the first day
and continued similarly for 4 successive days. The reason for choosing the nocturnal
part of the daily time-cycle to hold these insects in "couples" is because of the observed
pronounced high sexual activity of both sexes leading to mating, like in a number of
other lepidopteran members (Engelmann 1970), during the night hours. For the
remaining part of the normal day-night rhythm, when the sexes were not paired, they
were, however, allowed to enjoy the company of each other only through a metallic
wire-mesh partition installed in a manner basically identical to that reported for Earias
[abia (Shahi and Krishna 1979)or for Triboltum castaneum (Singh and Krishna 1980). In
addition to procurement of egg output and egg viability data, continuous observation
was made to record the number of matings and the length of each copulatory act per
female during a quartet of every experimental day when the insects were in the paired
state.
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2.6 Effect of age
Mating potential and subsequent reproductive performance of females were assessed
by pairing a newly emerged male or female moth with an adult individual of the
opposite sex belonging to one of the following ages (expressed in days counted from
emergence): 0, 3 and 6.

2.7 Effect of sex ratio
There were 6 distinct sex ratio groups with two densities of 1: 1 sex ratio (1 male: 1
female; 1 male: 5 females; 2 males: 4 females; 3 males: 3 females;4 males: 2 females and
5 males: 1 female) on which this study was based. In all the tests conducted here, the
glass container functioning as oviposition chamber was a relatively larger one (40 mm
diameter; 200 mm height).

2.8 Effect of nutrition
The reproductive competency of this moth was evaluated separately in relation to its
single rearing on (a) yeast-added normaljowar or (b) one of the two different strains of
rice IR 8 or IR 20 enriched with yeast or (c) normal jowar fortified with yeast up to the
first 15 days of the caterpillar's life and later on jowar extracted with water, 100%
ethanol, chloroform or diethyl ether and then supplemented with yeast. Extraction of
jowar with one of these solvents was carried out as mentioned earlier.

3. Observations
3.1

Effect of photoperiod

Complete darkness or coloured lights providing red or yellow illumination in place of
only blue facilitated C. cephalonica females, subjected to variable light experiences, to
release significantly higher number of total and viable eggs at the same time (P < 0·01
or < 0'05) (table 1). Nevertheless, a 24 hr scotophase situation specially favoured,
amongst all the light regimes tested here, a marked augmentation in egg hatchability in
these females (P < 0,01).

3.2 Effect of variation in space availability
Females produced from larvae and pupae raised individually on jowar supplemented
with yeast inside glass containers (70 mm diameter; 90 rom height) laid significantly
greater number of total and viable eggs than single-reared counterparts whose post
embryonic development occurred in relatively smaller containers (35 mm diameter;
100 rom height or 10 mm diameter; 50 mm height) (P < 0'01) (table 2).
From the account given above, it is clear that provision of greater accommodation to
the rice moths during their postembryonic development enables emergence of females
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Table 1. Estimates of oviposition and hatchability of eggs in C.
cephalonica held on various light regimes during their adult lives
(data pooled from five females)".

Light regimes

Mean number of
total eggs laid

DO

Mean number of
viable eggs laid

216·6 a

172-8 a

223·0 a
204·8 a
183-6 ab
152·2 b
15(}4 b
188·4
71'3
52·6

104·2 b
92·6 b
7l8bc
7l0bc
45.0 c
93-6
44·8
33·1

LL

(i)
(ii)
(iii)
(iv)
(v)
Mean

Red
Yellow
White
Green
Blue

LSD (I ~~)
(5~~)

- Means in the same vertical column followed by the same
alphabet do not differ significantly at the I % or 5 ~~ level by the
least significant difference (LSD) test.
DO = Continuous Darkness; LL = Continuous Light.

Table 2. Estimates of oviposition and hatchability of eggs in C. cephalonica raised on
jowar supplemented with yeast in glass containers of varying dimensions (data pooled
from five females)".
Dimensions of glass
container (in mm)
Diameter x Height
70x90
35 x 100
10 x 50
Mean
LSD (I

%)

(5~~)

Mean number of total
eggs laid

499·0 a
388-4 b
336·8 b
408·1
72-6
51·8

Mean number of viable
eggs laid

433-6 a
32(}6 b
272-0 b
342·1
81·2
57.9

- Means in the same vertical column followed by the same alphabet do not differ
significantly at the I % level by the LSD test.

whose egg output and egg hatchability become decidedly greater. Will alterations made
in spatial accommodation only during the adult lives of these moths affect the
reproductive capacity and, if so, to what degree? Answers to these questions were also
obtained in this investigation. Males and females housed in glass containers having
maximum vertical space facility (200 mm height) resulted in females depositing only
slightly higher mean number of total and viable eggs which, based on aggregate egg
scores relating to both these determinations, were about 12 % and 10/,~ respectively
more than the values obtained similarly for females coupled with males and enclosed in
containers whose height measured up to only 50 mm (figure 1).
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Figure I. Histogrammic representation of mean total and viable eggs laid by C. cephalonica
in relation to confinement of both sexes during their adult lives in glass containers having
uniform diameter (35 mm) but of varying heights (data based on 5 replicates per test):
A-50 mm; B-1 00 mm; C - 150 mm; D - 200 mm. Full height of each bar in the figure
represents mean number of total eggs laid/female. Level of horizontal line within the body of
each bar shows the value pertaining to the mean number of viable eggs laid/female.

3.3

Effect of population density

Egg deposition and egg hatchability progressively decreased when these pyralids,
instead of being reared singly all through, were allowed to develop, even in the midst
of abundant food provisions, in groups of 5,20 or 40 larvae per batch for the first 25
days of the caterpillars' lives and subsequently individually up to the eclosion of adults
(figure 2).

3.4

Effect of host presence

Number of total and viable eggs laid by C. cephalonica on the cloth covering the small
glass tube holding the larval food and kept within the larger glass container
(oviposition chamber) were significantly higher than what were recorded on the muslin
roofing the latter (P < 0'01) (table 3). However, oviposition by these moths on the cloth
of the diet tube and fertility of these eggs sharply fell when the tube contained etherinstead of water-extracted or normal jowar (P < 0·01 or < 0'05), though between the
latter two test conditions egg hatchability values were significantly different (P < 0'05)
(table 4).
The selection of the cloth binding the diet-filled glass tube for laying more viable eggs
by the rice moth is evidently a behavioural phenomenon exhibited by females whose
antennae were intact. It is likely that these head appendages might bear certain
chemoreceptors, as in Plodia interpunctella (Deseo 1976),guiding the females to arrive
at the site nearest to food odour source for greater oviposition. This aspect was also
considered in the present enquiry. Removal of antennae in females resulted in their
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LARVAL DENSITY REGIMEN

Figure 2. Histogrammic representation of mean total and viable eggs laid by C. cephalonica
in relation to certain rearing regimes (data for each bar pooled from 5 females). A - Adults of
both sexes developed from single-reared larvae. B, C and D -Adults of both sexes developed
from larvae kept together in lots of 5,20 and 40 members per group respectively for the first 25
days after which the caterpillars were always allowed to grow individually. For explanation of
other features pertaining to the histograms, see legend for figure I.
Table 3.

Estimates of oviposition and hatchability ofeggs in C. cephalonica on muslin
cloth pieces covering separately the larger glass container and the diet-containing
(normal jowar supplemented with yeast) small glass tube kept within the former (data
pooled from five females).

Oviposition site
On muslin cloth piece
covering the larger
glass container
On muslin cloth piece
covering the small glass
tube holding diet

Mean number of total
eggs laid (± SE)

124·4 ± 2(}58

Mean number of viable
eggs laid (± SE)

8(}8 ± 15·68

• Significantly different at 1 ~;. level (r-test) from tbe value just below in the column.
SE = standard error.

having no specific preference for deposition of total and fertile eggs on the cloth
covering the diet tube or on the top muslin closing the larger oviposition chamber
(P > 0'05) (table 5).
3.5

Effect of time of mating

Results concerning the effects of time-related copulations during the scotophase part of
the daily light-dark cycle on oviposition and egg hatchability are summarized in table 6.
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Table 4. Estimates of oviposition and hatchability of eggs in C. cephalonica on muslin cloth piece covering the small glass tube containing normal
or variously extractedjowar supplemented with yeast (data pooled from five
females)" .
Yeast-supplemented
diet within small
glass tube

Mean number of total Mean number of viable
eggs laid
eggs deposited
168·2 ab
124·4 b
54·0 c
115·5
72-6
51·8

Water-extracted jowar
Normal jowar
Ether-extracted jowar
Mean
Lso(l %)
(5%)

124-4 a
80-8 b
34·8 c
80-0
53-0
37·8

• Means in the same vertical column followed by the same alphabet do not
differ significantly at the 1 % or 5 % level by the LSD test.

Table S. Estimates of oviposition and hatchability of eggs in antennectomised females of Corcyra cephalonica on muslin cloth pieces covering
separately the larger glass container and the diet-containing (normal jowar
supplemented with yeast) small glass tube kept within the former (data
pooled from five females).
Mean number of total Mean number of viable
eggs laid (± SE)
eggs laid (± SE)

Oviposition site
On muslin cloth piece
covering the larger
glass con tainer
On muslin cloth piece
covering the small
glass tube holding diet

59·8

± 14'59

35-4 ± 10-95 NS

NS

123-6 ± 23-60

83·2 ± 16·56

Ns-Mean values in a column not significant from one another.
SE = standard error.

Table 6. Estimates of oviposition and hatchability of eggs in C.
cephalanica subjected to different time-related mating schedules
(data pooled from five females).
Time period Mean number of total Mean number of viable
(hr)
eggs laid
eggs laid
1830-2230
2230-0230
0230-0630

119'4
175·2
143-6

63-6
132-2
79·2
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Females which mated during the 4 hr interval (2230 through 0230 hr) falling in the late
night period, interestingly, deposited the highest number of total and fertile eggs, while
those which completed this sexual function in the early scotophase (1830 through
2230 hr) were least productive with respect to both yield and viability of eggs.
A female was also often found capable of mating, within the 5·day tenure of the
experiment, twice with the same male paired with her and, occasionally, even thrice (as
in the case of one individual) (figure 3).The duration of an individual mating act was
quite brief and ranged between 2 and 8 min. For each quartet, there were varying
proportions of matings between pairs possessing different temporal lengths (table 7).
Majority of the coitus sessions lasted for 2 or for 5 min.

3.6

Effect of age

Males or females as old as 6 days, except in very few instances, courted and mated with
freshly emerged individuals of the opposite sex. Newborn mated females showed an
almost equal competency to unload eggs when copulated with 0, 3 or 6-day old males
although the proportion of fertile eggs released by them was largest when such
individuals were sexually united with freshly enclosed males (table 8).
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FREQUENCY OF COPULATION
Figure 3. Schematic diagram showing the number of matings during each of the three
quartets of a 12 hr period in 5 separately arranged pairs of males and females of C. cephalonica
in a 5-day test period. Each squarish symbol within a segment above the corresponding mating
number (given in abscissa) in the diagram represents the datum concerning frequency of
copulation of a female individual during the entire test period.
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Table 7.

Frequency distribution for length of mating period in total matings C. cephalonica·.

Experimental day
(counted from
pairing day)

Length of mating period (in min)
Total
matings

2

3

4

5

6

7

8

I

0
0
0

0
0

1
0
0

0
0
0

1
2
0

0
0
0

0
0
2

1
0
0

1

0
0
0

0
3
0

0
0
0

1
0
0

2
1
0

0
0
0

0
0
1

0
0
0

3

0
2
0

0
0
0

0
2
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

4

0
0
1

0
0
0

0
0
0

0
0
0

0
0
1

0
0
0

0
0
0

0
0
0

0
0
0

5

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

4

2
2
3
2

4

• Entire data based on observations collected from 15 mated pairs (5 tested for each quartet
separately), a single pair constituting an independent replicate.
Note:

(i) Upper number of each entry for every experimental day refers to mating(s) in the 5
pairs tested during the 1st quartet (1830-2230 hr).
(ii) Middle number of each entry for every experimental day refers to mating(s) in the 5
pairs tested during the 2nd quartet (2230-0230 hr).
(iii) Lower number of each entry for every experimental day refers to mating(s) in the 5
pairs tested during the 3rd quartet (023(H)630 br),

Table 8. Estimates of oviposition and hatchability of eggs in C. cephalonica subjected to different age-related mating schedules (data pooled from
five females).

Age (in days) at
the commencement
of mating
M
F

o
o
o

3
6

Mean number of total Mean number of viable
eggs laid
eggs deposited

o
3
6

o
o

F = Female; M = Male.

263-4
23·2
7·8
254·6
265·0

142·4

3-8
3-3
49·0
75·0
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Effect of sex ratio

Total egg output and egg viability estimates reached highest levels when the sex ratio
between males and females was maintained at 1:5 and the mean values significantly
surpassed all others obtained in tests conducted with males and females held in varying
numbers (P < 0·01) (table 9).

3.8 Effect of nutrition

Females raised completely on normal jowar fortified with yeast laid significantly more
number of total and viable eggs than those whose postembryonic development took
place on yeast-mixed normal jowar up to the first 15 days and later on jowar extracted
with water, chloroform or 100% ethanol and then reinforced with yeast (P < 0·01)
(table 10). Egg hatchability further pronouncedly increased if these females reared
initially on normal jowar were continued to grow from the 16th day of their larval lives
on yeast-supplemented ether- instead of water-, chloroform- or 100 % ethanolextracted jowar (P < 0·01 or < 0·05). If, on the other hand, rice of a particular strain IR
20 in place of lR 8 supplemented with yeast became the food instead of normal jowar in
the rearing medium of these moths since their birth, the productivity offemales in terms
of egg output and egg viability became significantly poorer (P < 0·01 or < 0,05) (table
11).

4.

Discussion

This investigation has brought to the fore several unexplored or insufficiently known
and, nonetheless, important environmental and physiological factors affecting mating,
oviposition and egg viability in the reproductive biology of C. cephalonica. They are

Table 9. Estimates of oviposition and hatchability of eggs in C.
cephalonica held on different sex ratio regimes (data pooled from
five sets of experiments for each sex ratio)",
Sex ratio
M F

I : 5
2:4
3 : 3
4:2
1: 1
5 : 1
Mean
LSD

(1 '10 )

(5%)

Mean number of total Mean number of viable
eggs laid
eggs laid

1321·2 a
85t}8 b
605-6 c

573·2 c
398·0 d
333-8 d
68Q-4
196·2
144·8

866·8 a
548·4 b

421-4 be
468·4 be
321·2 c
275·6 c
483·6

299-6
221-1

• Means in the same vertical column followed by the same
alphabet do not differ significantly at the I %or 5 %level by the
LSD test.
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Table 10. Estimates of oviposition and hatchability of eggs in C. cephalonica
maintained on certain prescribed dietary schedules during the insect's postembryonic
development (data pooled from five females)",
Mean number of
total eggs laid

Diet + 5 ~,;; yeast
Normal jowar all through
Normal jowar for the first 15 days followed
by:
(i) ether-extracted jowar
(ii) HlO~';; ethanol-extracted jowar
(iii) water-extracted jowar
(iv) chloroform-extracted jowar
Mean
LSD (I ~~)

(5%)

Mean number of
viable eggs laid

41(}8 a

364·0 a

369·0 ab
309·0 bed
291·6 c
269·8 cd
33(}0
96·5
7Q-8

333-0 a
252·2 b
175·6 c
152-8 c
255'5
95·6
70'1

- Means in the same vertical column followed by the same alphabet do not differ
significantly at the I % or 5 % level by the LSD test.

Table II. Estimates of oviposition and hatchability of eggs in C.
cephalonica raised completely on normal jowar or on one of two different
strains of rice fortified with yeast (data pooled from five females]",

Diet

+ 5 % yeast

Rice IR 8
Normal jowar
Rice IR 20
Mean
LSD (I %)
(5%)

Mean number of total Mean number of viable
eggs laid
eggs laid

430·8 a
41(}8 a
330·8 b
390·8
98·4
70·2

369·0 a
364·0 a
284-4 b
339·1
99·2
7(}8

-Means in the same vertical column followed by the same alphabet do not
differ significantly at the I % or 5 % level by the LSD test.

now considered at length here for a comprehensive appreciation of the problem in
relation to the establishment of this pest on stored materials, specially on jowar.
Oviposition and fertility of eggs were conspicuously greater in females experiencing
total scotophase or a complete photophase condition where red or yellow light
prevailed instead of blue. This fascinating finding, apart from motivating further
explorations into the role of photoperiod in regulating the intrinsically lodged
mechanisms involved in the behaviour and physiology associated with reproduction in
C. cephalonica, provides a basis to hint at the possibility of achieving appreciable
measure of success in reducing the evolution of fresh populations of this pest if stored
commodities harbouring a heavy infestation of these moths are exposed to continuously illuminated environment lit by blue light.
Caterpillars raised for the first 25 days of their lives in groups of 5, 20 or 40
individuals per batch even under congenial nutritional conditions in glass containers
yielded adult females which, following copulation, were less fecund than counterpart
mateds reared individually all through. Presumably availability of relatively more space
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for uninterrupted movement within and/or outside the diet medium in the glass
containers during the growth period of caterpillars reared singly was a positive factor
contributing to their development into healthy moths exhibiting higher reproductive
potential. This postulation, emphasizing the importance of the extent of space
availability during postembryonic development in relation to the reproductive
efficiencyof these moths, is further strengthened by the record of greater egg yield and
egg viability values from females associated with such individuaUy grown larvae in
bigger glass containers. However, imposition of limitation in the availability of space
for reproductive males and females, during their adult lives, within the oviposition
chamber by progressively lowering only its height did not severely affect the moth's egg
deposition or egg viability unlike in the case of another lepidopteran species, Earias
fabia (Mani and Krishna 1984).
There was pronounced increment in the number of eggs laid and in the hatchability
of these eggs when the females of C. cephalonica oviposited on a site nearest to the larval
food (normal jowar supplemented with yeast). Apparently, the odour of some volatile
compounds emanating from this diet seems to have exerted a stimulating influence on
the ovipositional behaviour of these lepidopterans-s-a point missed by Seshagiri Rao
(1954)in his observations-favouring them to select the substratum closest to the food.
The fact that egg output and egg fertility declined significantly on the same oviposition
site when the food comprised ether-extracted jowar enriched with yeast clearly shows
the ether-soluble chemical nature of these volatile compounds playing the role of
ovipositional stimulants for these insects. The inability of the mated females to
continue laying greater number of total and viable eggs, consequent to removal of both
antennae, on the cloth (oviposition site) proximal to the larval diet is enough evidence
to infer that the smell of these volatile constituents present in the food is olfactorily
perceived by chemoreceptors located on these cephalic appendages as in another stored
grain moth, Plodia interpunctella (Deseo 1976).
A male and a female individual were often successful in entering into sexual union
more than once during the 5-day experimental period. Nevertheless, within a prescribed
quartet on any single day they performed only one coition. The existence of this
multiple mating phenomenon in the reproductive behaviour of the rice moth, while
contradicting the observations of Chakravorty and Das (1983a), was, to some extent,
similar to that already reported for this species by Sehgal and Chand (1978) and to that
observed in certain other stored products insects like Tribolium confusum (Good 1933),
Tribolium destructor (Reynolds 1944), Trogoderma qranarium (Karnavar 1972) and
Tribotium castaneum (Singh and Krishna 1980).But the fact that the duration ofa single
mating act in C. cephalonica was short, though not as brief as that recorded in T.
castaneum (Singh and Krishna 1980),testifies the inherent incapability of these insects
to remain in coition for extended periods, notwithstanding provision of facility for
these moths to accomplish such a task associated with their reproductive activity.
Evidently, these findings raise interesting questions concerning the not yet elucidated
extrinsic and intrinsic conditions regulating frequency and duration of mating in this
insect.
Highest number of total and fertile eggs were laid by females which were paired with
males for mating between .2230 and 0230 hr daily during the 5-day test period.
Presumably copulations which occurred during this quartet of the nocturnal period
afforded the best opportunity for the females to get maximally stimulated for
impregnation upon receipt of the largest amount of viable sperms from the males and
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for oviposition. Admittedly, this calls for more detailed investigations in future to
examine into the relationship between time and spermatozoa content (quality as well as
quantity) in the males of the rice moth and its implication on the reproductive potential
of the females subjected to mating at different periods during scotophase ofa 24 hr daynight cycle.
Age of male or female insect prolonged up to 6 days from eclosion did not prohibit
these moths from mating with freshly emerged individuals. Plausibly in such
combination of sexes the ability of the females to produce and release sex pheromones
and the competency of the males to perceive these chemical agents remain unaffected by
advancing age in the reproductive life of the rice moth. But the occurrence of high levels
of egg output by mated females when they were associated from the day of their
emergence with newborn or 3- or 6-day old males and the laying of maximum number
of viable eggs by these females coupled with just eclosed males suggest that oviposition
and egg viability in this lepidopterous pest are possibly regulated by endogenouslybased mechanism(s) possessing an interestingly intricate operational relationship with
age of males and females at the time of their mating.
Considering the effect of variation in sex ratio in the adult population on the
reproductive capacity of C. cephalonica females, it was found that a 1:5 ratio between
males and females resulted in maximum egg output and egg hatchability by the mated
females. This characteristic feature in the reproductive behaviour of the rice moth is
quite unlike that reported in another, though taxonomically unrelated, stored grain
pest, Tribolium castaneum (Lee and Smith 1976)in which, however, egg deposition and
egg fertility values associated with the first oviposition period of more or less same
duration did not show great disparity among different sex ratios. Egg yield and
hatchability also pronouncedly shot up if 4 females were housed with 2 males rather
than a single female enjoying the company of a lone male or 5 individuals of this sex. All
these observations clearly indicate that the lower the proportion of males the greater
would be the reproductive potential of these moths which, in turn, would increase their
population levels during a given period of time. This relationship between the
population density of males and productivity in C. cephalonica could be of applied
significance from the standpoint of pest management if a pesticide was used that killed a
higher proportion of females than males-a hypothesis different from that put forth by
earlier workers (Shorey 1970; Otake and Sukuratani 1972; Otake and Oyama 1973;
Kehat and Gordon 1975, 1977) wherein the necessity of drastic reduction in male
population for achievement of economic control of the female's reproduction in
lepidopterous pests was emphasized.
With regard to the impact of varying larval nutrition on the reproductive potential of
the rice moth, it is clear from the results that normal jowar or rice of a particular strain
IR 8 enriched with yeast provided right from the first day during the caterpillar stage
facilitated the mated females to be more productive than all other prescribed dietary
schedules though females reared initially on normal jowar combined with yeast up to
the first 15 days and subsequently on yeast-supplemented ether-extracted instead of
water- or chloroform-extracted jowar also showed marked augmentation in their egg
output and egg hatchability. The precise nutritional factors resident in jowar and IR 8
rice strain and their involvement in regulating the physiological mechanisms (most
likely neuroendocrinal as in several other insects (Wigglesworth 1960; Engelmann
1970)) connected with reproduction are worth examining in follow-up studies in this
insect.
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