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Studies on the Effect of Different Larval Diets of Rice Meal
Moth on its Egg Parasites Trichogramma australicum Gir.,

and T. japonicum Ashm.
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ABSTRACT

Detailed laboratory investigations were made on the effect of the eggs of Corcyra
cephalonica St., bred on sorghum grains, greengram seeds and groundnut kernels on the

parasites Trichogramma australicum Gir., and T. japonicum Ashm.

It was observed that the

development of the parasite was influenced by the size and nutrient contents of the host eggs.
The larger size of the parasites from eggs of moths bred on groundnut was ascribed to the

higher levels of growth promoting amino acids in such eggs.

Further, the maximum level of

nutrients, viz., calcium, phosphorus, total nitrogen, glycogen and total soluble corbohydrates
present in eggs of moth bred on greengram was attributed to the higher rate of [fecundity,
longer developmental period, and maximum longevity in both the species of parasites. The
different larval diets of the host had no effect on the sex ratio of the parasites.

INTRODUCTION

The host of an insect can render
that insect either favourable or un-
favourable for successful parasitisation
(De Bach, 1970). This aspect has not
been investigated in greater detail with
reference to the egg parasites. Katiyar
(1962) studied the effect of nutrition
on the fecundity, longevity and sex
ratio of the egg parasite Trichogramma
australicum using Corcyra cephalonica as
its host reared on various synthetic
diets. In the present study,an attempt
has been made to evaluate the effect
of the nutrient status of the different
larval diets of the host C. cephalonica on
its two egg parasites, viz., T. australicum
and T. japonicum. 3

1. Instructor,

MATERIALS AND METHODS

The eggs of rice meal moths
reared separately on broken sorghum
grains, groundnut kernels and green-
gram seeds were used for the study. The
size of the eggs of the moth as also
the size of the parasites that emerged
out of such eggs, the total development
period of the parasites, the number of
parasites emerged out of 100 para-
sitised eggs, sex ratio, longevity and
fecundity of the parasites were obser-
ved in relation to the different larval
diets of C. cephalonica.

The nutrient contents of the three
larval diets and that of the eggs of
C. cephalonica reared on these diets
were analysed in the laboratory. The
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free amino acid contents of the
sorgum grains, greengram seeds,
groundnut kernels and the host insect
eggs were estimated by unidimensional
paper -chromatography (Block  etal.,
1958).  The . protein bound amino
acids in the grain food samples were
estimated by the method of Block et al.
(1958). The total nitrogen content of
both insect eggs and host food was
estimated by the method described by
Humphries (1956) and expressed in
percentage. The total water soluble
carbohydrates in  host eggs were
estimated following the method of
Crompton and Birt (1969). Using
the perchloric acid extract, glycogen
was estimated following the method
of Crompton and Birt (1969) and
expressed in percentage. Total water
soluble sugar content in the grain
samples was estimated by the method
described by McCready et al. (1950)
and expressed in percentage. The
residue left in the sugar extraction
was used for the estimation of starch
in the grain samples as described by
McCready et al. (1950).

The mineral contents of both
the host eggs and grain samples
were estimated with the triple acid
extraction method of  Jackson
(1958). Calcium was estimated by the
method reported by Jackson (1967).
The venadomolybdophosphoric
yellow colour method of Jackson
(1962) was employed for the estima-
tion of total phosphorus. Potassium
Was estimated using an EEL -Flame

Photometer as described by Jackson
(1962),
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RESULTS AND DISCUSSION

i. Effect of larval diets on
the host: The data gathered on the
size of the eggs of C. cephalonica with
reference to different larval diets
are given in Table 1. The nutrient
contents of the larval diets and the eggs
of C. cephalonica bred on these diets
are presented in Tables 2 and 6. The
size of the host eggs obtained from
the different diets varied greatly. Eggs
obtained from the adults of Corcyra
reared on groundnut diet were compar-
atively larger than those from greengram
and sorghum diets. Seshagiri Rao
(1954) observed a similar phenomenon
in the pupae of Corcyra cephalonica St.,
reared on different diets. The eggs of
Corcyra reared on groundnut kernels
had appreciable quantities of growth
promoting amino acids (House, 1954)
like glysine, alanine and tyrosine when
compared with the amino acid contents
in the eggs of moths reared on the
other two diets. The essential amino
acid content in the case of greengram
diet and in the eggs of Corcyra bred on
this diet was the highest. The minerals
were also found to be present in
differential quantities both in the diets
and eggs of Corcyra reared from these
diets. The phosphorus content in the
eggs of Corcyra reared on greengram
was higher (0.450 per cent) while it
was minimum (0.093 per cent) in
greengram grains as compared with
a higher content (0.412 per cent)
in groundnut kernels. The reason
for a lower level of phosphorus in the
eggs of Corcyra bred on groundnut
kernel may probably be due to the
variation in the feeding activities of
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the larvae of Corcyra and due to the
physical and chemical properties of the
diet as suggested by House (1962).
The total soluble carbohydrate content
was higher in greengram diet (5 per
cent) as also in the eggs of Corcyra
40.84 per cent) obtained from this diet.
The total nitrogen content was also
high in the eggs of Corcyra bred on
greengram.

ii. Effect of larval diet of
Corcyra on the parasites (a) Size:
The size of the adult parasites emerged
out from the eggs of Corcyra reared on
groundnut kernels was the biggest in
both the species and it was the smal-
lest when reared on eggs of Corcyra bred
on sorghum grains. The size of the
individuals  of the parasite is possibly
influenced by the content of the growth
promoting amino acids in host eggs.
The bigger size of both the species of
Trichogramma reared from the eggs of
Corcyra bred on greengram in spite of
the comparatively low quantity of
growth promoting amino acids present
in these eggs may be ascribed to a
higher phosphorus content in these
eggs. The growth inducing nature of
phosphorus has been discussed by
House and Barlow (1965).

(b) Total Developmental
Period: The total developmental
period of both the species of Tricho-
gramma was the longest on eggs of
Corcyra bred from greengram diet
(Table 4). The longer developmental
period of the parasite may be due to the
big sized eggs (Table 1) and also due to
the relatively small quantities of growth
promoting amino acids present in the
diet (Table 3). It was also seen that the
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adults of the parasites from the eggs of
Corcyra bred on sorghum diet were
comparatively smaller in size than those
from the eggs ' of moths bred on the
other two diets (Table 1).  The above
findings agree with the observations
of House (1958, 1961) who indicated
that even slight changes in the compo-
sition of food may have marked effect
on growth and development of an
insect. = Similarly longer developmental
period was obsetved in the case of
Trichogramma evanescens on the eggs of
Agrotis C - nigrum (L.) which was attri-
buted to greater quantity of food
present in the comparatively big sized
host eggs (Salt, 1950).

(c) Longevity: The longevity
of the adults of both the species of
Trichogramma  varied  when reared
on the eggs of Corcyra bred on the
three different diets. In both the
species, the females lived longer when
reared on the eggs of Corcyra bred on
the greengram diet (Table 4). This
may possibly be due to the higher
proportion of essential amino acids
present in the relatively bigger sized
eggs of Corcyra bred on greengram
diet. This is in agreement with the
report of Salt (1940) who had stated
that the adults of Trichogramma evane-
scens Westw., reared on the eggs of
Sialis lutaria (Fab.) lived for a very short
period due to the insufficiency of food
in the host eggs. The total nitrogen
content was high in the eggs of Corcyra
bred on greengram. The presence of
higher content of nitrogen might have
also influenced the longevity of both
species of Trichogramma as reported by
Cook and Scott (1933) in termites.




LARVAL DIETS OF TRICHOGRAMMA

-April, 1975 ]

9¢0l LL'EL EE €L°6 6EY 6L°8 8lL°L (S 6EY 8L'L

¥ ¥ = F = F F = e =
°081 (08745374 (0)8 437 9°Ely 9'LLL 887 ¥'9cL o'vLE 7'9GE 9°Gv9 weJbusaln
68°L ELLL 98'S €19l 1 A 98'G 8€'6 cL9 cL9

¥ = T =S =% T F F ¥
708l 9°10S 8 0ovl 607 09LL 7°99% 801l 8'C8¢€ cice 8'8GG inupunoip
8L €LLL L9 SvLL 6EY WLl 8l’L 8L'L cL'6

F = = F -- ¥ = ¥ =
¥'8G1 9°LSY sl 8'C8¢€ 9'LLL 2607 o'cel 9°69¢€ 9'GCE ¥'0olLS wnybiog
yipeaig yibus yipeaig yibua yipeaig yibua yipeaig yibua yipeaig yi1bua

JIVINIS JIVINL JIVIN nul 101p jeAle]

wndiuodol |

wnoipisnD *J

66a oy} jo azig

seysesed ayl pue sbBBa 1soy ay; jo azis 8yl uo “is poiuojpydad piA210H 30 38Ip |eAle] 8yl JO 19943 ‘L IVl




4

No.

[ Vol. 62,

NAVARAJAN PAUL et al.

o 0g’LL L1'6¢C 08'c 00€°0 00°’L 1nupunoin
= LL'6L 78'0% 80°€ 0S¥°0 00'¢C q9'L 18lp weibusaln
TR 0s°ClL L9°9¢C 08C Cleo 060 Al 18lp wnybios
s woi) pauipiqo s353
09'€ — 00’€ v0'S gclvo SL°0 7’0 inupuno.ig
0L°0C = 00°'S ocv LEBOO 090 A weibusalin
GLIEE = 00'¢C 96°L GLETO oL €0 wnyBios
:s321q
sajeipAyoqgied
yoielg uabooA|D a|gnios :mww%u__.z snioydsoyd wnisselod wnioed
|e101 | sjeuslely
(%) SLNILNOD LNIIHINN
poiuojpydad D20 jo sBBo pue Sialp ey} Ul SJULIUOD JUSIINN "z TT1EVL




saoeI] = |

0ovLcT 0¢L29 ooce 00962 00098 0C9s 008Le 009¢0lL 091¢ [e101
= o — 009L 00701 09L L - i sulubly
— —_ — — — o o = (0} 4% ueydojdAsg
0099 0096 0cs 0099 T 08y e T o8 suluoaiyj
W 2L 0002 A A (0[0)74 il i oozl L suroneT
= - 00zs  — — 0009 — L 00v9 - ausonsjos]
anW (0]0) 4 0001 oy (00)74 00958 00¢ 009 009LL 00L auiueejAusyg
m = 0009 = e 0088 08¢ =% 009LL - suijep
n_._u. 0095 ooZlLlL oozl 25 000v¢ 00ce 00¢6 000v¢C e suluoryisiy
m = 0091 = o (0[0) 774 = = 0091 = aurjoid
m 00Z¥ 009¢€lL 008 0097 0000L - o8 (010747 0o0oglL 08e auISOIAL
M 00%S oce e 0099 0089 = 00¢9 00801 08¢ sulue|y
= 00cCs 00zL e i — = 0029 0088 09¢ suisA|9
= L ov9 008% 0008 0172 et 00¢s 0088 — auisAT / suipnsiy
e 000cC .l 0001 009¢ 0ce e 00cs 09 aunsiy
9914 punog 9314 2314 punog 2914 9314 punog LR
663 suieln 663 suieln 663 SeED ploe ouluy
wnybiog weibusain 1nupunoun

(B/67/) sB6a pue sjelp oy} ul SlULUOI pIoE ouUIWY ‘S FIFVL

April, 1975 ]




4

No.

[ Vol. 62,

NAVARAJAN PAUL et al.

‘wnoiuodpf puwwpidoydid] °q “wn>i[pJisnp DWWDISoYdlJ] = ®

(1g€0) (€26°0)
6Cl 80 ¥'9¢ c ¥'9¢ cl v8°¢C: 1 80'L:1l eL 00l 00¢ cLL 1nupunoln
(ev€0) (6%5°0)
AY4 £'6€ A cl 8'0¥ cl 6T L 1z8’L -1 06 6L 02T vLL weibusalin
(89€°0) (0g8'0)
g'el gl A TA cl 8'8¢C cl 8LC: 1L voTL: L L8 L6 g'e6l 0LL wnybiog
ajewadg sleiN ajewad aleN
q e q e q e q e q e
peBisaws sinoy ul 18Ip [eAieT]
Ajipunoag sinoy ul Ajinsbuo m_wﬂ_mm\m_m_\,_ sayisesed pouad
1Bl X3S
. 10 Jsqunp 1uswdojanaqg

wnouodpl *] pue wndi[pJisnD °| seliseied 8y} UO SIBIP [BAIE] U3 JO 30843

v 31avi




“

—

April, 1975 ]

(d) Fecundity: The fecundity of
of the parasites obtained from the eggs
of Corcyra bred on different diets
showed remarkable differences. High-
est fecundity of the parasites was
noticed in both the species reared
in the eggs of Corcyra bred on green-
gram diet. As already indicated the
adult parasites were also relatively
bigger in size. Flanders (1935) stated
that larger individuals of Trichogramma
may be over five times as prolific as
smaller ones. Salt (1943) proved that
the bigger individuals of Trichogramma
evenescens Westw., obtained from the
bigger eggs of Sitotroga cerealella Oliv.,
were more fecund than those from
smaller eggs.

(e) Sex Ratio: Even though the
different larval diets of the host had
influence on the size and nutrient
content of the eggs of Corcyra used for
parasitisation, these had no effect on
the sex ratio of both the species
of Trichogramma.
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