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ABSTRACT
Rice is an important food cereal grown and consumed by many people

the world over. In Edo State, Nigeria,rice is produced predominantly
in Ekpoma, Irrua, Illushi, Agbede and Agenebode. This consists of both
upland and lowland varieties. Its production is however- limited
largely by weevil infestation particularly Si tophilus oryzae (L.) which
is an economically important pest. This weevil affects stored rice by
reducing its quality and causing a weight loss of the grains.

Five new varieties - ITA 150, ITA 306, OS6 (Faro 11), Malong and
American lamount were exposed to S. oryzae infestation at an average
temperature of 28. 5 ± 0.2% and 78.0 ± 4.4% r.h. in a simulated
warehouse condition. The measurment of the effect of the weevil was
based on parameters such as loss of weight in the varieties, percentage
ofadult mortality, number of emerged progeny and number of damaged
grains.

ITA 150 was the most susceptible while ITA 306 was the most
resistant 49 days after weevil infestation. More production of var.
ITA 306 is suggested after further research.

INTRODUCTION
Rice is an important food item in many part of the world. It is

particularly so in Nigeria where it is consumed daily and cultivated by
a majority of farmers in various ecological zones.

For some years now, a good number of upland and lowland improved
rice varieties has been introduced to farmers in some parts of Edo
State, Nigeria by the Agricultural Development Programme (ADP). These
areas include Ekpoma, Irrua, IIlushi, Agbede and Agenebode where rice
is prodominantly grown. This has been done largely with a view to
comparing location specific performance of these varieties with the
local breeds and encouraging farmers to adopt the be~t ecologically
suitable variety. In these areas, such improved upland and lowland
rice varieries like ITA 150, ITA 315, ITA 306, IRAT 170, Malong
(Illushi rice), American lamount (Weppa variety)and locals like OS6
(Faro 11) have been planted and their performance monitored. Off
these, five newly introduced vars (ITA 150, ITA 306, Malong, American
lamount and OS6 (Far~ 11) from the International Institute of Tropical
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Agriculture (IITA) tbadan, Nigeria, have been given very close
attention.

Yield, milling quality and early maturing characteristics of the
rice, apart, the degree of economic loss rising from weevil
infestation, would to a large extent determine the rural farmer's
choice of the variety to be planted and subsequently stored for next
year's planting. In this study therefore, the susceptibility of the
five predominantly cultivated rice varieties to Sitophilus infestation
in parts of Edo State, are compared.

MATERIALS AND METHODS

The five rice varieties (ITA 150, ITA 306, OS6 (Faro 11), Malong
and American Lamount) used in this study were those already introduced
to farmers in Edo State, Nigeria, by the Agricultural Development
Programme (ADP) and they were grown, harvested, processed and stored
under the same condition before they were used. Clean samples of these
milled rice varieties were obt~ined from ADP location in Be~in City,
Irrua and Agenebode. A culture of weevils collected from infested
paddy rice in storage at the ADP seed multiplication store-house in
Irrua station, was maintained and allowed to equilibrate for a
fortnight on a diet of rice grains at the laboratory temperature of
28.5±0.2°C and 78.0±4.4°% relative humidity. (r.h.). The initial
moisture content of each sample was determined from the difference in
weight before and after drying in a ventilated~oven at 104.5°C for 4.5
hours.

Assessment of weight loss in rice varieties infested
continously for 49 days

Five hundred fairly equally-sized grains of each variety were
weighed and separated into kilner jars covered with muslin cloth and
placed in trays with oil to prevent ants moving .up to the jars. F.our
females and, two males of S. oryzae were introduced into each of the
samples except the control. The insects were sorted into different
sexes using external genitalia characteristics by the methods of
Halstead (1962) and Proctor (1971).

The set-up was left in a room under natural climatic conditions of
a warp-house,thus simulating storage conditions which are more
meaningful than at controlled temperature and humidity. The r.h. and
temperature of the room were taken daily using a whirling hygrometer
and a mercury-in glass thermometer respectively. At the end of 49 days,
the difference between the initial and final weights of the controls
was deducted from the difference between the initial and final weights
of the infested grains i~ each variety. This value represented the
loss in weight caused by weevil feeding activity.

Fl Progeny and assessment of grain ~amage
Emerging Fl adults were removed daily,counted and recorded. Each

trial replicate was terminated when no emergence was recorded for four
consecutive days. The total numbers of Fl adults which emerged in each
replicate were noted. The number of damaged grains was evaluated by
counting bored and chewed grains.
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Parent weevil mortality at 25 days after infestation
In each of the replicates, the parent adults were left on the

grains to develop, mate and oviposit for 25 days after which they were
removed. The dead adults were recorded and removed from the grains.

Firially, the susceptibility of each rice variety to S. oryzae
attack was evaluated on the basis of final loss in weight and
percentage of grain damage.

RESULTS AND DISCUSSION
Much work has been on the damage caused by S. oryzae (L.) to maize

and rice in store (Singh and McCain, 1963 i Russel, 1966 i Bernardo,
1972). Susceptibility which is an indication of the potential rate of
increase of a pest population, was evaluated for the rice weevil on

.the basis of final loss in weight and percentage grain damage. In Table
2, it would be observed that var ITA 150 (upland) had the highest mean
loss in weight and damaged grains than the other varieties. ITA 150 is
early maturing and high yielding but its white soft texture (Table 1)
would appear to make it very attractive in store to S. oryzae.
Besides, the grain has the highest mean size of 0.68 cm which
correlates with its high susceptibility as observed on maize (Singh et
ai., 1974). Oviposition and development were favoured since .the
highest number of adult FI progeny (210) was obtained from this variety.
The level of damage was highly correlated with susceptibility (Table 2)
as observed by Morah and Mbata (1986) who worked on S. zeamais
infestation of sixteen maize varieties. Damage inflicted by stored
product pests consists of the consumption of grains, loss or conversion
of nutrients, reduced germination of seeds and contamination with
filthy materials composed of insect fragments, exuviae, excreta and
moulds (Wilbur, cited by Bernardo, 1972).

Resistance offered by hardness of grain has also been strikingly
demonstrated by Russel (1966), Dobie (1974), Adesuyi (1979) and'Falomo
(1981) working separately on S. zeamais infestation on maize. The
harder the grain, the fewer the eggs deposited. This compares
favourably with the situation of S. oryzae attack on rice. The most
resistant variety (ITA 306) is a short hard grain compared with ITA
150, the most suscepitable. It is also dull white which could repel
the weevils.

Low relative humidities could prolong developmental period of
stor:age insects (Howe, 1956 i Burges and Haskin, 1965). In this
investigation, this would appear not to influence the difference
obtained since the initial mean moisture content was 13.1% for the five
varieties and ranged from 10.4% to 13.5%. This is a fair range of
moisture content where none of the varletieswould suffer a
disadvantage of S oryzae attack due to a difference in moisture
content.
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Table 1: * Morphological description of rice varieties
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Variety &
Local name Colour

(Mean Type Shape Appearance
Size

Length
ern)

From
Cultivated

ITA 150 white upland

ITA 306 Dull-
white

OS6
(Faro 11)
Ekpoma
rice

Yellow-
ish
white

Malong
(Illushi
rice)

Dull-
white

American
lamount
(Weppa)

shiny-
brown

0.68 long fairly opaque
grain robust

0.58 short robust opaque
grain

lowland

0.56
short
grain uplandrobust opaque

0.54 short
grain

lowlandrobust opaque

0.67 long
grain

slender translucent upland

* Source:
(1990) .

Agricultural Development Programme, Edo State, Nigeria

Table 2: Number of emerged progeny (F), weight loss (g) of rice and'
damaged grains on termination of experiment at 49 days
(28.5±O.2°C, 78.0±4.4% r.h)

Rice Variety Adult weevil Total weight *Mean Loss %
progeny (F1) loss (g) in in rice damaged

rice weight grains

ITA-150 210 69.3 17.3c 51. 0
ITA 306 90 27.8 6.9b 19.1
OS6 (Faro 11) 120 45.8 11. Sa 27.0
Malong 70 46.2 11.6a 24.1
American ,t!
lamount 110 43.9 10.9b 22.0
n = 250

*Means of loss in weight (g) followed by ~he same letter are not
significantly different at 5%level (P> 0.05).
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Table 3: Percentage parent mortality of adult S. oryzae) n = 25 days
after infestation (28.5 ± O.2°C, 78.0 ± 4.4% r.h)

ITA 306

Mean of
dead adults (± S.D. )

11. 0 ± 0.5

13.0 ± 0.95

13.0 ± 0.95
11. 0 ± 0.5

14.0 ± 1.15

% mortalityRice variety

ITA 150 3.1

9.4

OS6 (Faro 11) 9.4

Malong 3.1

A. Lamount 12.5

Other factors of resistance could be essential nutrients (Singh
and McCain, 1965) which may have low or no growth inhibitors. These
nutrients, which were not determined, could favour rapid development of
the weevil. Varieties S6 (Faro 11, Ekpoma rice) and Malong (Illushi
rice) both of which have short equal-sized grains (0.56 cm and 0.54 cm
resp.) are locally named after the areas where they are preferably and
predominantly cultivated. Both varieties had no significant
differences in their susceptibilities to S. oryzae. Naturally, they are
si~ilar in texture, size and appearance except in the ecological zones
in which they are grown. They are moderately tolerant to S. oryzae.
Varieties ITA 306 and American Lamount appear to be very resistant to
S. oryzae. from the mean loss in weight and percentage grains damaged.
Not much of these varieties is cultivated at the moment and fureher
research is needed to ascertain their adaptability and acceptability in
their environments.
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