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ABSTRACT

A study was undertaken to assess the susceptibility of five soybean cultivars (TgX 1 t061
- IE. TgX 536 - 02D, TgX 306 - 036, TgX 1072 - 2E, TgX 1019 - 2E) to
Callosobruchus maculatus (Fab.) and Orvraephilus mercator (Fauv.) infestations.
Results indicated that the five cultivars showed similar levels of susceptibility to C.
maculatus attack. The mean percentage seed damage in the cultivars varied from 9.3 -
14.3, mean weight loss from l.1 - 1.7 g per sample size of 25 g, and index of
susceptibility from 2.6 - 3.2. There was a significant decrease (P <0.05) in the mean
percentage viability in two of the five cultivars after 70 days. The heavier seeds lost
viability faster than the lighter ones. The mean developmental periods among the five
cultivars were prolonged, and varied from 53.8 - 60.5 days. Furthermore, the emerged C.
maculatus adults from the five soybean cultivars were underweight and undersized.
There was no emergence of O. mercator adults observed in any of the five cultivars.
Thus, C. maculatus, and O. mercator may not pose a serious threat to stored soybeans. It
remains to be seen how other soybean cultivars would respond to C. maculatus
infestation.



P. O. PESSU and O.c. UMEOZOR 2

INTRODUCTION
The cultivation of soybean, Glycine max (L.) Merrill, has spread from the

temperate region, where it originated, to tropical Africa, Latin America, and Asia (Jackai
et al. 1990). It has become one of the five most important legumes in the tropics and
provides the protein consumed by most people in the region (Duke, 1990). Soybean
contains an average of 20% oil and over 40% protein (Pixton and Warburton, 1975). In
response to the increasing demand for soybean as a source of oil and protein in tropical
Africa, efforts have been intensified to increase its production in the last few years.

Increase in production results in surplus quantities for storage over extended
periods. One of the major constraints to increased soybean production in Africa is insect
pests (Singh et al., 1987). Callosobruchus maculatus (Fab.), Oryzaephilus mercator
(Fauvel), Lasioderma serricorne(Fab.), and Tribolium castaneum (Herbst) are pests of
stored soybean (Heape, 1968). Jackai et al. (1990) reported that stored soybean in
different regions of -Nigeria are increasingly being infested with C. maculatus. O.
mercator was reported as one of the 19 stored product pests on soybeans, legumes,
cereals, tubers, oilseeds and dried shrimps (Comes, 1973; Mejule et al . (1990). This
study was undertaken to assess the susceptibility of five soybean cultivars, TgX 11061 -
IE, TgX 536 - 02D, TgX 306 - 036, TgX 1072 - 2E, and TgX 1019 - 2E, to C.
maculatus and O. mercator infestations.

MATERIALS ANDMETHODS

Five cultivars (TgX 11061 - IE, TgX 536 - 02D, TgX 306 - 036, TgX 1072 -
2E, TgX 1019 - 2E) of freshly - harvested soybean were obtained from the International
Institute of Tropical Agriculture (UTA), Ibadan, Nigeria, for the study. The seeds were
cleansed using a sieve of 2 mm mesh and subsequently disinfested by cold treatment at 0
to - 4°C for four days. The disinfested grains were left in the laboratory to acclimatize
for 24 hrs. Twenty - five grams of each cultivar was measured into a 2-litre Kilner jar.
Five pairs of adult C. maculatus, aged 24 hrs, obtained from an existing laboratory
culture, were introduced into each jar containing the test samples. The mouths of the jars
were covered with muslin mesh, held in place with rubbers bands to let in air but prevent
the escape of the insects. There were three replicates of each set of treated soybean
cultivar. The set-up was left for seven days under fluctuating laboratory conditions (26.4
- 30"C and 73.5 - 85% r.h.) for the adults to oviposit. Within the seven days, each jar
..\ as inspected daily for dead insects, which were removed and replaced with live ones of
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the same age. After seven days, all adults were sieved out and the jars kept in the
laboratory. Similar trials were undertaken with seven-day old O. mercator adults;
oviposition in 0. mercator starts about seven days after emergence. The jars were
monitored for the emergence of FJ progeny, which were removed, counted, and
recorded. Random selection of 25 emerged C. maculatus adults was taken from each
cultivar. The size of each of these adults was measured with an eyepiece micrometer.
The weight of each adult was also taken with sartorius balance. Similar records were
obtained for C. maculatus reared on cowpea to compare the size and weight of C.
maculatus reared on soybean with those reared on cowpea seeds. Inspection of the jars
was continued until no adult emergence was recorded for three consecutive days.

Data Collection and Analyses

•The indices of susceptibility were calculated after Howe (1971).
Index of susceptibility = Log Fl. X 100

D 1
Where:

FI = Total number of emerged FJ adults.
D = Median developmental period estimated as the time from the period of

mid-oviposition to emergence of 50% of the FI generation.
The percentage seed damage was based on 100 seeds counted out from the 25 g of le,,1

samples in each jar. Percentage seed damage was determined as:
No. of seeds with insect holes X 100

100 1

Before treatment, the weights of 100 seeds from each cultivar, obtained by quartering
(Adams, 1977) and counting our 100 seeds per 25 g per quarter, were recorded. At the
end of the experiment, the weight of 100 seeds, counted out from each test jar, was also
recorded. Weight loss was based on the difference between the initial and final weights
of the samples. Viability test was conducted before and after the trial and was based on
100 randomly selected seeds per cultivar per replicate. The assessment of final
percentage viability was performed 70 days after treatment. All the data in percentage
. :~ insect damage viability and were transformed using arcsine transformation before
: ':'":'\~-'\ tests were carried out on the data while mean comparison was conducted using

, ;:-:ificant difference and Student's t - test (Sokal and Rohlf, 1981).
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RESULTS
The percentage damage caused by C. maculatus on cultivars 11061 - IE, 536 -

02D, 306 - 036, 1072 - 2E, and 1019 - 2E increased from initial 0% to 11.3 ± 0.9, 14.3 ±
4.5, 11.0 ± 0.6, 9.3 ± 3.0, and 10.7 ± 0.3%, respectively at the end of the trial. These
means were not significantly different (Table 1). The weight losses were 1.4 ± 0.1, 1.7 ±
0.1,1.2 ± 0.2,1.1 ± 0.4, and l.5 ± O.lg for TgX 11061-1E, TgX 536 -02D, TgX 306-
036, TgX 1072 - 2E, and TgX 1019 - 2E. respectively (Table 1). These means were not
also significantly different. The initial percentage viability were 87.2, 76.1, 76.1, 68.7,
and 8l.6 for TgX 11061 - IE, TgX 536 - 02D, TgX 306 - 036 , TgX 1072 - 2E, and
TgX 1019 -2 E. respectively compared with 80.2, 70.0, 55.1, 34.7, and 65.1, respectively
after 70 days of treatment (Table 1). Significant difference (P < 0.05) existed between
the initial and final mean percentage viability in two (TgX 306 - 036 and TgX 1072 -
2E) of the five cultivars (Table 1). The weight of 100 seeds in each cultivar ranged from
12.24 - 15.82 g (Table 1).

Table 1. Callosobruchus maculatus damage to soybeans on five cultivars of soybeans

Cultivar Mean Percentage Mean Mean t-value df Weight of
Damage {± S.E.} Weight Percentage 100 seeds
Initial Final Loss (g) Viabilit~2 (g)

{± S.E.}l Initial Final
TgX11061-1E 0.0 1.3a ± 0.9 1.4a±0.1 87.2 80.2 1.692 4 12.24
TgX 536 -02D 0.0 14.3a ± 4.5 1.7a ± 0.1 76.1 70.0 1.626 4 12.29
TgX 306 -036 0.0 11.0a ± 0.6 1.2a ± 0.2 76.1 55.1* 3.096 4 15.82
TgX 1072 -2E 0.0 9.3a ± 3.0 1.1a ± 0.4 68.7 34.7* 5.037 4 15.45
TgX1019-2E 0.0 10.7a ± 0.3 1.5a ± 0.1 81.6 65.1 2.532 4 14.70

.Means in a column followed by the same letter are not significantly different (Analysis of variance)
"Means followed ,*, are significantly different (P < 0.05; Student's t-test).

The mean number of emerged C. maculatus adults was 65.7 ± 6.1, 60.3 ± 6.0,
-+1.3± 2.9,39.0 ± 8.6, and 35.0 ± 2.7 for 11061 - IE, 536 - 02D, 306 - 036,172 - 2E,
and 1019 - 2E, respectively. The number of emerged C. maculatus adults was
significantly higher (P < 0.05) in 11061 - IE and 536 - 02D than in 306 - 036, 1072 -
2E. and 1019 - 2E cultivars (Table 2). The emerged C. maculatus adults from the five
culrivars were under - weight and under - sized. The weights of the adults ranged from
2.8 - 3.2 mg compared with 3.4 - 3.9 mg for C. maculatus reared on cowpea. The adult
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sizes on soybeans ranged from 2.2 - 2.6 mm compared with 3.5 - 4.2 mm for a3!.Lt~,
reared on cowpea. The developmental periods were 53.8 ± 1.9, 58.5 ± 1.2, 59.8 ± 2.0.
60.2 ± 0.9, and 60.5 ± 1.0 days for 11061 - IE, 536 - 02D, 306 - 036, 1072 - 2E, and
1019 - 2E cultivars, respectively; these periods were not significantly different (Table 2)..
The developmental period for C. maculatus reared on cowpea was 24.0 ± 3.0 days. The
indices of susceptibility were 3.2, 2.8, 2.6, 3.1 and 2.9 for cultivars 11061 - IE, 536 -
02D, 306 - 036, 1072 - 2E, and 1019 -2E, respectively (Table 2). There was no
emergence of O. mercator adults in any of the five cultivars.

Table2: Susceptibility of five soybean cultivars to Cal/osobruchus maculatus infestation.
Cultivar MeanNoof MeanDevelopmental Index of Susceptibility

EmergedAdults Period(Days)(± S.E)l
± S.E 1

TgX11061-1E
Tgx 536-02D
TgX 306-036
TgX 1072-2E
TgX 1019-2E

65.7a ± 6.1
60.3a ± 6.0
41.3b ± 2.9
39.0b ± 8.6
35.0b ± 2.7
LSD (0.05) = 14.29

53.8a ± 1.9
58.5a ± 1.2

3.2
2.8
2.6
3.1
2.9

58.5a ± 1.2
60.2a ± 0.9
60.5a ± 1.0

1. Means in a column followed by the same letter are not significantly different (P<0.05).

DISCUSSION
The percentage seed damage increased with the length of experimental period.

This is contrary to Williams (1986) who reported in his experiment that the pericarp at
soybeans protected the seeds from insect damage. The percentage viability decreased
'.,ith the length of experimental period and this decrease was significant in two (306
:136 and 1072 - 2E) of the five cultivars. Singh (1987) reported that the viability of
; ::-bean was related to seed size: cultivars with 100 - seed weight of more than l5g lost
..:.:,!Iityquickly; while cultivars with 100 - seed weight of:s 109 exhibited a slower loss
. .zbility, while cultivars with 100-seed weight of 12 - 15 g maintained good viability

.. - - - 8 months. The two cultivars that exhibited significant loss in viability had Ion·
::::.:. .•.eight of more than 15 g. Data on seed weight loss and indices of susceptibility f01

.-:: ::'. e cultivars were close.
The developmental period of C. macuLatus in the five cultivars was significantly

: - ;:-:- than 24.0 ± 3.0 days in a cowpea cultivar. The emerged adults were also under-
- :: ;-~ '::':1d under-sized. Sodipo and Ayalogu (1999) reported that soybean contains

-.-.:'::-Hing substances such as saponins; these substances might explain the inability
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of C. maculatus to utilize the higher protein content of soybean compared with cowpea.
Soybean contains over 40% protein while cowpea contains only 23 - 25% (Pixton and
Warburton, 1975; Duke, 1990). This probably resulted in the prolonged developmental
period and the emergence of under-weight and under-sized C. maculatus adults.

Results also indicated that no O. mercator emergence occurred in any of the five
cultivars. This observation is at variance with previous reports, which listed O. mercator
and C. maculatus as major pests of stored soybean (Heape, 1967; Comes, 1973; Mejule
et al., 1990). The failure of O. mercator to feed and develop on soybean might be due to
the characteristics of the seed coat. This study indicates that C. maculatus develops
poorly on stored soybean while O. mercator is not a pest of stored soybean. It remains to
be seen how other soybean cultivars would respond to C. maculatus infestation.
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