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ABSTRACT

The present study observed the effect of host grains on oviposition, emergence, body length, longevity
and sex ratio of adults of Sitophilus oryzae (L.), an important storage pest of cereals. Grains of maize,
rice, pearl millet and chickpea were evaluated in primary culture under laboratory conditions. The
results revealed variations in the developmental period (from egg to adult)- the least was on maize
(32.5 days) and maximum with pearl millet (43 days). The body length of the male and female also
varied- females were longer than males in all the evaluated grains. Maximum fecundity and longevity
were found in maize with 453 adults in the lifespan of 184 days. The female: male ratio was not
affected in a significant manner with cereals (maize- 2.36:1, rice- 2.35:1 and millet- 2.21:1), but
decreased to 1.98:1 with chickpea. A linear relationship with a significant correlation between grain
loss and adult emergence was observed. These results reveal that S. oryzae exhibits host preference as
its fecundity and longevity are significantly affected with various host grains.

Key words: Sitophilus oryzae, mass culture, maize, rice, pearl millet, chick pea, oviposition, developmental
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Minimization of the post-harvest loss is one of the
major concerns for the farmers. Sometimes the yield
loss by insects in storage reaches as high as 60-70%
(Dhaliwal et al., 2007; Derera et al., 2014). About 12-
20% of weight loss in grains is common due to weevil
infestation, which might reach up to 80% under
favourable conditions (Pingali and Pandey, 2001; Tefera
et al., 2013). Gujarat is one of the leading states of
India in terms of agricultural production and post-
harvest losses are serious. Storage insects not only
reduce the weight in food grains, but also affect the
quality, commercial value and seed viability (Reichmuth
et al., 2007). About 500 species of insects are
associated with stored products. Nearly 100 of these
cause economic losses (Jain and Bhargava, 2007).

The rice weevil Sitophilus oryzae (L.) is internal
feeder, lays eggs in or on the surface of grains, spend
a part or entire larval and pupal life inside the grains
and emerge as adults. Significant loss of germination
is observed in many stored grains due to these. Farmers
mainly depend on chemical control against such insect
pests, but misuse and overuse of insecticides cause
resistance and increase the survival rate of insect pests.
To overcome this insect-specific control needs to be
developed. For such control, one should have a better
understanding of dynamics of insect life cycle. For
mass rearing of such insect pests, pure primary culture

is needed (Merville et al., 2014). Earlier studies evaluate
the host preference of rice weevil on rice or modified
diet (Danho et al., 2002; Ojo and Omoloye, 2012).
There is a paucity of information on preference of
food grains other than rice (Ojo and Omoloye, 2012;
2015; 2016). The present study evaluates maize, rice,
millet and chick pea as host grains with S. oryzae in
terms of biology- oviposition, emergence, fecundity,
longevity, sex ratio etc. under laboratory conditions.

MATERIALS  AND METHODS

Stock culture of S. oryzae was obtained from the
stored grain warehouse at Vadodara, Gujarat. The
culture was acclimatised to the laboratory conditions,
the dead and live were separated, and then identity of
species confirmed using taxonomic key (Halstead et
al., 1969). From this stock, 25 pairs of adults were
introduced into 200g grains of rice in 1 kg capacity
plastic jars covered with mesh lids and were allowed
to feed, mate, and oviposit. The cultures were kept
under 25-28"C and 60-70% RH, and 12-hour photo
phase. Cultures were observed daily until new
progenies emerged, with the whole set up replicated
four times. The pure culture from the fifth generation
was removed and used in all further experiments after
sexing with morphological characters described by
Halstead et al. (1969).
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Development and morphometrics of S. oryzae was
studied in the samples from the stock culture described
above. Egg period, fecundity, longevity, male: female
ratio and body length were observed along with grain
loss. Ten pairs of one-week-old male and female were
introduced in 200 g grains of maize (Zea mays), rice
(Oryza sativa), pearl millet (Pennisetum glaucum) and
chickpea (Cicer arietinum) kept in 4.5 kg capacity
plastic jars covered with mesh lids. These jars were
maintained at 25-28oC, 60-70% RH and 12-hour photo
phase, and weevils allowed to feed, mate, and oviposit
for 7 days. The grains were observed for infestation,
which was identified by the plug formation on the
grains. Once the infestation was observed, the live
adult weevils were removed, and the culture monitored
until all adults emerged for a period of 60 days with
recording of the number of adults emerged.

To determine the fecundity and longevity, single
pair was introduced into 20 g of the four selected
grains, replicated thrice, and kept in plastic jars covered
with mesh lids at 25-28"C, 60-70% and 12-hour photo
phase. After 7 days these pairs were shifted to fresh
batch of heat sterilized grains and again kept for 7
days, and this repeated for 27 weeks. Fresh grains
were given on every 7th day until the end of the
experiment. The infested grains were separated in jars
and observed for emergence.  The total number of
adults emerged were recorded along with their
longevity. The weight of the grain before and after the
exposure was used for computing grain loss. Means
of emerged adults, grain loss, body length and sex
ratios obtained were subjected to analysis of variance
(ANOVA) with Minitab software package. Significance
was observed at p<0.05 with the means compared
using post-hoc Tukey’s HSD test at p>0.05.

RESULTS AND DISCUSSION

The results revealed that the host grains evaluated
viz., maize, rice, pearl millet and chick pea exhibited
variations in the host preference of S. oryzae. Loss in
grain weight, number of F1 progeny and % grain
damage differed significantly.

Table 1 provides the developmental period, number
of adults emerged, grain loss and variation in male and
female body length. The developmental period showed
a significant difference (p<0.001). The least
development period (from egg to emergence of adult)
was observed with maize (32.5 days) followed by
chick pea, rice and millet (35, 39 and 42 days,
respectively). The progeny size (emergence) was also

found to be significantly different- it was found to be
maximum (p<0.001) in maize (226 adults) and the least
(126 adults) with pearl millet. The grain loss was the
maximum in maize (29.88%) and minimum with pearl
millet (16.10%). This significant variation indicates the
host preference and on which to lay more eggs for a
maximum F1 progeny.

Earlier estimates reveal the annual loss in stored
grain by these pests from 15% to 57% with preference
of different grains (Shivakoti and Manandhar, 2000;
Upadhyay et al., 2001; Bhandari et al., 2015). In the
present study, S. oryzae larvae reared on stored grains
resulted in loss of 1.12 g/day in maize, while in other
three grains it varied from 0.6 to 1.0 g/day. These
observations corroborate with those of Ansari et al.
(2003) on varieties of wheat and maize. The weight
loss had also been correlated with the susceptibility
and resistance in host grains (Dari et al., 2010; Derera
et al., 2014; Garcia-Lara et al., 2014; Masasa et al.,
2013; Zunjare et al., 2016). Due to the difficulty in
visualizing the eggs and larvae, the number of larvae
that emerged as adults in the respective cultures was
observed. These observations revealed that the least
time taken from an egg to adult was 32.5 days with
maize, followed by chickpea, rice and millet (35, 39
and 43 days, respectively). These results are in
accordance with earlier ones (Ojo and Omoloye, 2016;
Subedi et al., 2009; Danho et al., 2002).

Grain hardness has been identified as an important
mechanism of resistance against the maize weevil
(Garcia-Lara et al., 2014), and according to Kelvin
(2002) the  snout  penetration  by  the  weevils  into
the  grain  depends  on  the  hardness of the kernel. In
the present study, peal millet being the hardest of the
grains, there was reduced adult emergence. F1 progeny
size was observed to be large with maize, followed by
chick pea, rice and pearl millet. The reduction in
emergence might be due to low hatchability of eggs
(Padmasri et al., 2017).

The body length of female was observed to be
significantly more compared to male in the adults reared
on the four food grains, and those reared on maize
were larger in both male and females. Likewise,
maximum fecundity and longevity were observed with
maize (453 adults), followed by chickpea (299 adults),
rice (214 adults) and pearl millet (142 adults). Campbell
(2002) observed that seed size and competition among
larvae can impact offspring survival and fecundity,
which explain the present observations with maize.
About male and female ratio, the female ratio in all the
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four host grains was found to be more (in maize the
females were 1.36x fold as male). These results agree
with those of Thakare et al. (2009) and Ojo and
Omoloye (2016). Irrespective of the host grains,
females were observed to be larger than males, and
maximum body length was in those reared on maize,
as observed by Flay (2010).

Thus, the present observations reveal that maize is
the best and effective host grain for the mass rearing
of the S. oryzae. Hence, for mass rearing and primary
culture under laboratory condition maize could be
preferred.
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