Advances in Zoology and Botany 4(3): 31-36, 2016
DOI: 10.13189/azb.2016.040301

http://www.hrpub.org

Maize Variety Screening against Maize Weevil Sitophilus

zeamais under Storage in Chitwan Condition of Nepal

S. Sharma"’

, S. Tiwari’

'Nepal Agriculture Research Council, Nepal
*Department of Entomology, Agriculture and Forestry University, Nepal

Copyright©2016 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract Eight different varieties like QPM, Rampur
Composite, RML, Mankamana-4, Arun-2, Across, Deuti and
Manakamana-3 were used for varietal screening against
maize weevil damage. The research was done in free-choice
and no-choice conditions. Deuti variety of maize was the
most susceptible variety and grain damage was recorded up
to 40% whereas in long term storage condition, Across
(44.81%) was the most suitable variety for weevils. The
RML variety of maize was the least damaged variety and loss
recorded about 18.12% in 60 days of observations. But while
calculating the weight loss of the weevil, the loss 7.66%
recorded in 60 days of observation in Across Variety,
6.26% in 40 days of observation in QPM and 5.06% were
recorded in Deuti, whereas the lowest percent weight loss
was recorded in Manakamana-4 that was 1.80% and 1.00 %
in 40 days and 60 days respectively. Maximum number of F1
progenies were observed in across (74.00) and lowest were
emerged in Rampur composite (32.33) and RML (32.67).
The lowest germination loss was recorded in QPM (8.00%),
followed by Rampur Composite (10.00%) and RML
(12.67%) respectively.
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1. Introduction

Maize Weevil Sitophilus zeamais Mots, 1855 is one of the
most serious, internal feeding pests of maize seed and grain.
Dobie [5] reported that S. zeamais are found in all warm and
tropical parts of the world. The maize weevil commonly
attacks standing crops, in particular, maize before harvest,
and is commonly associated with rice. The report [3] showed
that it infests cereals, such as Wheat, oats, barley, sorghum,
rye and Buckwheat.

Prakash et al. [11] reported that the male and female
weevil is distinguished on the basis of length of snout. The
male rostrum is smaller and bears pits on its anterior portion
whereas it is larger with no pits in female. Similarly,
Neupane [9] demonstrated that a single female may lay as

many as 300-400 eggs, which hatch in 4-6 days. Generally it
completes lifecycle in 35 to 43 days [10]. The actual
quantitative loss from the 100% infested grains was
estimated to be 10-20%. Singh et al. [12] reported the loss
ranged upto 11-23% due to insects’ damage during storage.
The susceptibility of the maize towards the weevil is
assumed to be the starch content of the maize. The research
of Golob [8] showed that dent maize tends to be more
susceptible and flint maize resistant. Kernel size and husk
cover also play a vital role in management of the maize
weevil. The research [3] demonstrated that the degree of
tightness and the extension of the husk cover both affect
pre-harvest infestation by storage pests. Similarly, research
[8] showed the local varieties of maize with good husk cover
and grains are relatively resistant to insect attack but low
yielding, synthetic varieties are low yielder but resistant to
insect attack and composite varieties are intermediate.
Nutrient constituents in different genotypes play a significant
role in the feeding behavior of insects. The report of
Entomology Division [6] reported that weevil multiplication
depends on many factors such as temperature, moisture
content of grains, hardness and softness of grain endosperm
and quality of the grain. Thus, report [8] showed the number
of eggs laid and their potential to develop into adults and
time to complete its development period may differ on type
of wheat genotypes. Campbel [2] reported that females
accepted large sized kernels more quickly than small kernels
and this contributed to increased oviposition in large kernel.
In those research areas including whole hilly areas of Nepal,
farmers were commonly have been using and based on the
farmers experiences improved and hybrid varieties are more
vulnerable for weevil damage in comparison to the local
varieties. But such kind of varietal preferences studies have
not studied yet. Realizing the fact, the study was conducted
to find out more resistant varieties of weevil in Chitwan
condition of Nepal.

2. Materials and Methods

Seed selection
Different common and popular varieties like QPM,
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Rampur Composite, RML, Mankamana-4, Arun-2, Across,
Deuti and Manakamana-3 were collected. The seed collected
from different sources was cleaned and dried in the sun. The
moisture level was maintained from 12-13%. The moisture
level of the seed was measured by Willy Dividable moisture
meter.

Mass production of weevils

Live insect specimens of S. zeamais were collected from
insect infested stores. QPM maize variety was used for insect
rearing in a large cloth bag. Maintenance and mass rearing of
insect was performed at room temperature in Rampur IAAS.
These reared insects were utilized for testing with different
collected varieties of maize and for the host preference study.

Varietal screening in free choice and no-choice conditions

Eight different varieties were tested in no-choice and free
choice condition which was replicated thrice. The weevil’s
effect on the variety was tested in two different conditions.
One was free choice condition, where insects were allowed
to move freely in different varieties. Fifty grams of each of
the eight varieties were set in each petriplate in free choice
condition, which was confined in large circular bucket in
circular manner. The large bucket from outside was covered
by barber net to prevent from the escaping of weevils.
Similarly, fifty grams of seeds was taken in a plastic jar of
half'kg capacity. To facilitate proper aeration and ventilation,
the mouth of the jar was covered with the help of barber net.

Release of weevils in free and no-choice condition

Fourty pairs of newly emerged adult of S. zeamais were
released in the center of the chamber for oviposition in free
choice condition. The whole set of experiment were covered
by specially designed mosquito nets to prevent from
escaping of weevils. Adult weevils were removed after seven
days of weevil release. The experiment was laid out in
Complete Randomized Design (CRD) which was replicated
thrice. Where as in no-choice condition, five pairs of male
and female of newly emerged weevil were released in each
container obtained from laboratory culture. The several
research [1,7] showed that the male and female maize weevil

The released weevils were removed after seven days from

Table 1.

the container. And necessary data were observed and
recorded after ten days of experiment set up and subsequent
data (number and weight of grain damage) were recorded at
10-day intervals. For F1 progeny population, collection of
data started after twenty five days of the weevil removal and
observation for the progeny was continued daily at the same
time for 20 days. The following parameters were observed
during data recording.

®  Germination% before experimental setup and at the
end of the experiment.
Number of damaged / undamaged grains
Weight of damaged / undamaged grains
Moisture % of grains
No. of F1 progeny
® Room temperature and R. H.

In this experiment mean comparison of these characters
was calculated by using Least Significant Difference (LSD)
method. The study was concluded on the basis of its results,
i.e., significant or not significant at 5% and 1% probability
level.

3. Result and Discussion

Free choice test

The grain damage percent was significantly different
(P<0.05) among the tested varieties during 20, 40 and 60
days after observations in free-choice condition (Table 1). In
20 days after treatment maximum percent loss was recorded
in Deuti (2.38%) and Manakamana-3 (1.91%) varieties
whereas lowest percent loss was recorded in Rampur
Composite (0.24%) and RML (0.42%). Similarly, maximum
percent loss in 40 days of observation was recorded in Deuti
(24.33%) followed by Across (23.44%), QPM (16.67%),
Manakamana-4 (16.43%), Arun-2 (15.89%), Manakamana-3
(15.47%), Rampur composite (14.56%) and lowest percent
loss in RML (11.87%), respectively. However, in 60 days of
observation, the grain damage percent was recorded highest
in Across (44.81%), followed by Dueti (39.15%) and least
loss were recorded in RML (18.12%) and Rampur composite
(28.15%), respectively.

Varietal preferences of Maize weevil, S. zeamais under free-choice condition at Rampur, Chitwan, Nepal, 2013

Percent Grain Damage (No. basis) at indicated days after treatment

Maize variety

20 40 60
QPM 0.99" +0.34 16.67" +3.31 29.17% + 0.60
Rampur Composite 0.24°+£0.43 14.56* £ 1.13 28.15%*+£2.22
RML 0.42°+0.36 11.87° +1.65 18.12¢ +3.80
Mankamana-4 1.42% +0.72 16.43% + 1.43 33.09" + 5.99
Arun-2 0.97+0.33 15.89° + 121 32.56" £ 4.19
Across 0.48°+0.48 23.44™ £ 6.90 44810 +12.42
Deuti 238°+2.10 24.33* +£4.58 39.15% £ 7.95
Manakamana-3 1.91°+0.83 15.47"% +2.51 34.28" + 4.46
P Value <0.05 <0.01 <0.01
CV % 18.97 19.71 19.22
LSD Value 1.545 8.14 14.86
Sem + 0.52 1.97 3.60

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.
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The weight loss percent among varieties were highly
significant (P<0.01) in 20 days, 40 days and 60 days of
observations (Table 2). The highest percent weight loss was
recorded in Deuti (3.60+0.20) followed by QPM (3.33 =
0.31), across (2.93 £+ 1.10) respectively. The two varieties
QPM and Deuti were not statistically different in percent
weight loss. Similarly in 20 days of observation, the two
varieties Manakamana-4 and Arun-2 were not statistically
different and more or similar with the other varieties (Table
2). In 40 days of observation, the varieties Rampur
Composite, RML, Manakamana-4 and Arun-2 were
statistically at par but QPM, Across, and Deuti were
statistically similar. (Table 2). In 60 Days of observation,
QPM was statistically similar with Across and difference
with other varieties.

F1 Progeny of weevil in different varieties

The number of progeny emergence in different days (40
and 60 days) of observations were statistically different
(P<0.05). In 20 days of observation, the progeny emergence

were similar. Highest number of progenies emerged in
Across (17.67+ 5.66) followed by QPM (17.33£9.70),
Mankamana-4 (14.00+5.24), Deuti (12.67+5.37), Arun-2
(11.66 +£0.58) and lowest number of weevil emerged in
Rampur composite (10.00+1.73), Manakamana-3 (10.67
+1.53) and RML (11.33 £ 5.86), respectively (Table 3). In 40
days of treatment set up, progeny emergence within the
treatments were statistically different. Across and RML were
statistically different. Maximum number of weevils were
observed in Across (38.3344.51) and lowest number of
progenies were observed in RML (16.00 £ 6.08). Whereas in
60 days of observation, the number of progeny emergence in
Across was statically different with RML and Rampur
composite. About same numbers of progenies were observed
in Manakamana-4 (52.67+39.46), QPM (50.00+14.80),
Arun-2(49.33+£13.05) and Deuti (45.67£8.02) maize
varieties. Similarly, Rampur composite (32.33+7.37), RML
(32.33+£7.37) and Manakamana-3 (39.33+£16.01) were
similar in terms of progeny emergence (Table 3).

Table 2. Varietal preferences of Maize weevil, S. zeamais under free-choice condition at Rampur Chitwan, Nepal, 2013

Percent Grain Damage (Wt. basis) at indicated days after treatment

Maize variety

20 40 60

QPM 333 £031 5.73* +0.95 7.66° +0.42
Rampur Composite 0.80° +0.40 1.93° £0.23 4.53° +£1.10
RML 1.26* +1.50 226° +0.64 3.80° +0.80
Mankamana-4 1.73% +0.31 1.80° +£0.20 1.00¢ +1.00
Arun-2 1.86™ +0.23 1.80° £0.35 1.26° £0.76
Across 293 +1.10 6.26" £2.00 7.33%® +0.61
Deuti 3.60° +0.20 5.06° +0.12 4.53° +1.40
Manakamana-3 1.73% +0.64 3.33%* +£1.29 5.13% +1.10

P Value <0.01 <0.01 <0.01

CV % 34.05 26.91 21.46

LSD Value 1.752 2262 225

SEM + 0.42 0.55 0.55

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.

Table 3. Maize weevil populations in different varieties of maize under free- choice condition at Rampur Chitwan, Nepal, 2013

Weevil Population (No.) at indicated days after treatment

Maize variety

20 40 60
QPM 17.33a+9.70 34.00ab +19.05 50.00ab =+ 14.80
Rampur Composite 10.00a + 1.73 20.00ab + 5.20 32.33b +7.37
RML 11.33a+5.86 16.00b +6.08 32.67b +7.09
Mankamana-4 14.00a + 5.24 30.00ab +13.08 52.67ab +39.46
Arun-2 11.66a+0.58 25.67ab + 7.64 49.33ab +13.05
Across 17.67a+ 5.66 38.33a +4.51 74.00a  +12.17
Deuti 12.67a+5.37 35.33ab+9.07 45.67ab + 8.02
Manakamana-3 10.67a+ 1.53 21.67ab +8.08 39.33b  £16.01
P Value >0.05 <0.05 <0.05
CV % 25.95 36.75 37.76
LSD Value 11.27 17.57 30.72
Sem + 3.76 5.86 10.25

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.
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No-choice condition

Grain damage percentage

The grain damage percent in 20 days and 60 days of
observations were highly significant (P<0.01) whereas in 40
days of treatment set up, the grain damage percent were
significant (P<0.05). In 20 days, Deuti, Manakamana-3,
Across, Manakamana-4 and QPM were statistically similar
and more susceptible variety to weevil. Rampur composite
(0.49+0.43) and RML (0.21+£0.36) varieties were least
susceptible varieties of maize in terms of percent damage
which were not statistically different with Manakamana-4,
Arun-2 and Across. In 40 days, Deuti variety was
statistically similar with other five different other varieties of
maize and was the most susceptible variety with highest loss
(14.5543.01) loss (Table 4) which are statistically similar
with other five wvarieties but different with Rampur
composite and RML. Whereas in 60 days of observation,
Deuti was statistically different from Rampur composite,
QPM and RML but similar with rest of other varieties. In
other side, Arun-2 (18.79+4.21), Rampur composite

(12.594+3.40), RML (12.7144.07) and QPM (12.26+1.03)
were statistically similar and least damaged varieties among
other varieties (Table 4).

In weight basis, the weight loss percent among the maize
varieties were non-significant (P>0.05), and recorded
statistically similar in 40 days and 60 days of observations
though observed statistically different among the varieties
after 20 days of treatment set up. In 20 days, maximum
percent loss (3.00+0.72) was recorded in Across variety
which was statistically superior among the other treated
varieties. QPM (2.20+0.87), Deuti (2.00+0.00), Rampur
composite (1.66+0.58), RML (1.60+0.20), Manakamana-3
(1.20£1.11) and Arun-2 (1.13 + 1.03) respectively medium
susceptible varieties and were statistically similar to each
other. (Table 5). Similarly, in 40 days, all tested varieties
were statistically similar (P>0.05) and maximum damage
percent was recorded in QPM (4.00+1.39) and lowest in
RML (1.73+0.42) maize variety. On the other hand, in 60
days, varieties were not statistically different and maximum
susceptible variety was Across (5.3340.12) and least weight
loss recorded in Manakamana-4 (2.73+3.04) (Table 5).

Table 4. Varietal preferences of Maize weevil, S. zeamais under no-choice condition at Rampur Chitwan, Nepal, 2013

Percent Grain Damage (No. basis) at indicated days after treatment

Maize variety

20 40 60

QPM 2.18"% +£0.69 12.10® +0.69 17.26° +1.03
Rampur Composite 0.49° +0.43 5.92° +129 12.59* +3.40
RML 0.21¢ £0.36 5.62° £2.73 12.71° +4.07
Mankamana-4 1.43% +0.00 10.71®° +4.34 21.43" +8.66
Arun-2 0.96* +0.67 7.94% +£2.42 18.79° +4.21
Across 1.28% +0.28 12.44® +£2.53 24.08° +3.11
Deuti 211 £0.91 14.55* +3.01 31.74* +£1.59
Manakamana-3 261 +0.83 10.00® +3.98 23.81% £3.94

P Value <0.01 <0.05 <0.01

CV% 42.08 28.87 10.31

LSD Value 1.41 6.82 21.29

Sem + 0.34 1.65 2.50

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.

Table 5. Varietal preferences of Maize weevil, S. zeamais under no- choice condition at Rampur, Chitwan, Nepal, 2013

Maize variety

Percent Grain Damage (Wt. basis) at indicated days after treatment

20 40 60
QPM 220" +0.87 4.00° £1.39 486" +1.21
Rampur Composite 1.66" +0.58 246" +0.64 340" +0.53
RML 1.60® +0.20 1.73* +£0.42 3.40° +0.40
Mankamana-4 0.73° +1.10 3.13" £2.50 2.73* +£3.04
Arun-2 1.13® +1.03 2.13%+£0.81 3.00" £1.73
Across 3.00" £0.72 3.60° +£0.35 5.33" +£0.12
Deuti 2.00" +0.00 3.86° +£0.23 3.00° +1.00
Manakamana-3 1.20° +1.11 226 £1.70 3.66° £0.76
P Value >0.05 >0.05 >0.05
CV % 47.48 43.07 38.11
LSD Value 1.91 2.97 3.34
Sem + 0.46 0.72 0.81

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.
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F1 Progeny emergence in both condition

The data analysis regarding total number of progenies
emergences from different tested varieties under free-choice
and no-choice condition showed that varieties were
significant non-difference under free-choice condition and
significantly different under no-choice condition. Under
free-choice condition, all tested varieties were similar in
terms of progeny emergence (P> 0.05). However, maximum
number of progenies were emerged from Across (74+12.17)
followed by Manakamana-4 (52.66+39.46), QPM
(50.00£14.80), Deuti (39.33£14.05), Manakamana-3
(39.33+£16.01), respectively. The lowest number of
progenies emerged from two varieties Rampur composite
(32.33+£7.37) and RML (32.66+7.09). Hence, it is predicted
that Rampur composite and RML maize varieties suffered

low damage due to weevil. Similarly, in no-choice condition,
the progeny numbers were significantly different to each
other (P<0.01). Maximum number of progeny (43.67+2.08)
was recorded in Across maize variety which was statistically
different with Rampur composite, QPM, RML,
Manakamana-4 and Manakamana-4 (Table 6)

Germination loss in both conditions

The germination losses were statistically different each
other. However, maximum germination loss difference was
recorded in Across (18.67+3.21), which was statistically
superior over other maize varieties and highly susceptible
maize varieties by weevil. The lowest percent germination
loss was recorded in QPM (8.00+2.00) followed by Rampur
composite (10.00+1.00), respectively (Table 7).

Table 6. Total numbers of F1 Progeny emergences of Maize weevil, S. zeamais in free-choice and no-choice condition at Rampur, Chitwan, Nepal, 2013

Number of F1 Progeny

Maize variety

Free-choice condition

No-choice condition

QPM 50.00° +14.80 21.00% +3.61
Rampur Composite 32.33* +7.37 10.67° +2.08
RML 32.66" +7.09 16.33* +5.86

Mankamana-4

52.66° +39.46

Arun-2 49.33*+ 13.05
Across 74.00° +12.17
Deuti 39.33* +14.05

Manakamana-3

39.33* +16.01

21.00* +11.36
23.00° +19.08
43.67* +2.08
36.00" +5.29
20.00™ +6.00

P Value >0.05
CV% 39.41
LSD Value 43.43
Sem=+ 10.51

<0.01

36.54

20.88
5.05

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.

Table 7. Germination % losses of different varieties by Maize weevil, S. zeamais Motsch at, Rampur Chitwan, Nepal, 2013

Germination %

Maize variety
Before treatment

After treatment Actual germination loss

QPM 84.00™ + 3.61 76.00 + 2.65 8.00° +2.00
Rampur Composite 87.33%°+£2.52 77.33* £ 231 10.00° £ 1.00
RML 72.67°+2.52 60.00° + 0.00 12.67* +£2.52
Mankamana-4 87.00% £ 2.00 73.67*+7.77 13.33" + 8.50
Arun-2 83.67" +3.21 72.67"+6.81 11.00° +3.61
Across 92.00% + 3.46 73.33"+2.89 18.67°+3.21
Deuti 78.33%9+£2.52 65.00" + 5.00 13.33"+£2.52
Manakamana-3 83.00™ £ 5.20 70.33" £ 5.51 12.67"°+2.52
P Value <0.01 <0.01 <0.05
CV % 391 6.73 31.04
LSD Value 20.50 12.50 6.69
Sem + 1.89 2.76 223

CV: coefficient variation; LSD: least significance difference; * means followed by the same letters in a column are not significantly different by DMRT at

<0.05 level, value after + is the standard error of mean.
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4. Summary and Conclusions

Under no-choice condition, the highest weevil population
build up was observed in Across (43.67) and Deuti (36.00)
and least in Rampur composite (10.67) and RML (16.33).
Similarly, in free choice condition, highest weevil
population were counted in Across (74.00) and
Manakamana-4 (52.66) and least were counted in Rampur
composite (32.33) and RML (32.66).

The maximum germination loss was recorded in Across
(18.67%) followed by Deuti (13.33%), Manakamana-4
(13.33%) and Manakamana-3 (12.6%) respectively.
Similarly, the lowest loss was recorded as in QPM (8.00%),
Rampur Composite (10.00%) and Arun-2 (11.00%),
respectively. Hence, we can conclude that Rampur
composite, RML and Manakamana were the most resistant
varietyies against weevil and other varieties such as Across,
Deuti and QPM were the most susceptible.
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