EVALUATION OF MUNG BEAN [Vigna radiata (L.) Wilczek]

GENOTYPES AGAINST PULSE BEETLE IN STORED GRAIN

Abstract:

|In order to evaluation of mung bean genotypes against pulse beetle (Callosobruchus chinensis) in

stored grain was conducted under the laboratory condition in the Department of Agricultural
Entomology, Ranchi Agriculture College, Birsa Agricultural University Kanke, Ranchi during
September to October 2018. The experiment was laid out in completely randomized design under the
laboratory conditions. The results of the studies carried out on 52 genotypes of mung bean seed. the
genotypes (SML 1829, VGG 16-058, IPM 2-14, KM 2355, SML 669, VGG 16-036, IPM 512-1, MH
1320 and Pusa Vishal), (IPM 2-14, HUM 16, SML 668 and KM 2355), (HUM 16, SML 668, IPM 2-
14, MH 421, COGG 13-19, KM 2355, SML 1829, SML 1082, COGG 13-39, MH 13-20, VGG 16-
058, VMS 13-12, SVM 61-61 and SML 669) and (IPM 2-14 and HUM 16) were performed best
against C. chinensis on the basis of number of eggs laid, adult emergence, per cent grain weight loss

and per cent seed germination, respectively.
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Introduction:

In India, mung bean seed holds immense economic significance as a leguminous food crop. After
chickpea and pigeon pea, it is the 3™ most popular pulse crop in India. Pulses have the richest sources
of proteins, some amino acids, minerals and certain vitamins and are affordable to the poor people.
The pulse is also called the “poor man’s meat”. (Sharma et al., 2011). By consuming just 56 grams of
pulses, an adult can satisfy a daily protein requirement. (Susmita, 2016). In spite of its short duration,
nearly 85 insect pests attack mung bean seeds from field to storage. The pulse beetle (Callosobruchus
chinensis) (coleoptera: chrysomelidae), is a serious pest for the pulses in storage. the insect has a

global distribution, but is more widely distributed in tropical and subtropical regions (Mensah, 1986).
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The seed is not eaten by the adult pulse beetle, but they mate and ovulate on it. The newly hatched
larvae bore in to the seed and feed on its contents until the entire endosperm is eaten. The economic
losses of bruchids in various legumes range from 30-40 percent with in a period of six months, and
losses can reach 100 percent if left untreated. (Dongre et al., 1996; Akinkuroleve et al., 2006; and
Sharma et al., 2011). Although chemical control is still the most effective means of controlling
bruchids at large scale storage, the use of resistant sources is a reliable eco-friendly requirement for
sustainable grain protection. (Sarwar et al., 2006). It is important to determine the source of resistance

so that resistant factors may be used as part of a breeding program me to store pulses safely.

Material and methods:

In order to study the evaluation of mung bean genotypes against pulse beetle (Callosobruchus
chinensis) in stored grain was conducted under the laboratory condition in the Department of
Agricultural Entomology, Ranchi Agriculture College, Birsa Agricultural University Kanke, Ranchi at
28 —31.5°C and 67.5 - 90% relative humidity. The experiment was laid out in completely randomized
design with number of replicates after the experimental conditions. The results of the studies carried
out on 52 genotypes of mung bean seed in storage condition. The genotypes of mung bean seed were
evaluated against C. chinensis, on the basis of number of eggs, adult emergence, per cent weight loss

and per cent seed germination during storage.

Identification of test insect

The adult beetles of C. chinensis (coleoptera: chrysomelidae) were identified as per the key given by
Vats (1974) and Begum et al. (1982). The adult are brownish beetles, narrower towards the head
region and broad at the posterior side measuring 2-3 mm long. The adult beetles possess two ivory
spots one on each elytra. Sexing of the insect was done mainly based on antennal character. Antennae
are pectinate in male and serrate in female. Abdomen is not covered by the elytra and pygidium is
well exposed in case of females. Females have dark strips, which are not found in males, on each side
of the posterior dorsal abdomen. Nevertheless, adults have an average body length of 4-6 mm.

(Christopher et al., 2009).



Maintenance and mass culture of pulse beetle, C. chinensis

The pulse beetle, C. chinensis was used as the test insect, as it is the major storage pest of mung bean

causing damage both under field and storage condition.

For mass culturing about 20-25 pairs of adult beetles were released in to plastic containers containing
500 g of healthy seeds of mung bean and the mouth of the container was covered with muslin cloth
and fastened with rubber bands. Such containers were maintained for mass culturing of test insect.
The container was kept undisturbed under ambient condition till emergence of F1 progeny. The newly
emerged adults (1-2 days old) obtained from the culture after 25-30 days of the release were utilized
for the maintenance of sub cultures by following the same procedure as described above. Sub
culturing of beetle was done to ensure continuous supply of test insects for conducting the laboratory
experiments. Thus, the pulse beetle was mass cultured in the laboratory for 4-5 generations and the

freshly emerged adults were used in the experimental studiesH

Releasing of test insect

The seeds of 52 genotypes of mung bean were healthy, sound and disinfested which were weighed
about 50 g with electronic weighing balance were placed in plastic containers (6cm x 4cm, height x
diameter). Each cultivar was replicated three times. 3 pairs of freshly emerged pulse beetles were
released in to each container for oviposition. The aspirator was used for transferring of beetles. The
containers were secured with muslin cloth and fastened with rubber bands. The test varieties were

screened based on the following parameters[.ﬂ

Number of eggs

Three days after release of adult beetles, the number of eggs laid by pulse beetle on the surface of the
seeds was calculated to check the effect of treatments on its oviposition. Ten grains were randomly
selected from each replication and eggs laid on those grains were counted with the help of hand lens.

At the end the mean number of eggs was calculated in each jar,

Adult emergence (number)
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The F1 progeny emerged from each treatment after 45 days of release were counted and adult beetles
were discarded daily to avoid further mating and egg laying. The process was continued till they

completely cease to emerge. The mean adult emergence was worked out by pooling the datal.[

Per cent grain weight loss

The final weight of the seed was taken after 45 days of release and the weight loss due to insect

infestation was calculated by \using the following formula

initial weight of grains (g) — final weight of grains (g) y

Grai ight loss % =
rain wetght loss % initial weight of grains (g)

Per cent seed germination

100 seeds were selected randomly from each genotype and seeds were kept in between paper towels
soaked with distilled water and were kept in germinator for 7 days as per ISTA, 2005. Germinated

seeds were counted on 7" day as per cent germination was calculated as follows

Number of seeds germinated
Germination % = %100
Total number of seeds tested in each petri dish

Statistical analysis

All the data related to percentage were subjected to angular transformation and average population
data were subjected to \n +0.5 square root transformation. Data was subjected to statistical analysis

by completely randomized block design further more Mean, SE (m), CD and CV were also assessed.
Results and Discussion:

The results of the studies carried out on 52 genotypes of mung bean were evaluated against C.
chinensis, on the basis of number of eggs, adult emergence, per cent weight loss and per cent seed

germination during storage.

Evaluation based on number of eggs
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The data recorded on number of eggs per 10 seeds were acquainted in Table-1 and exhibited in Fig-1
The number of eggs laid per 10 seeds of mung bean among 52 different genotypes varied from 1 to
7.7. The highest number of eggs were recorded in SML 1901 (7.7 eggs/10 seeds) followed by VGG
16-029 (7.3 eggs/10 seeds) and VGG 16-055 (6.0 eggs/10 seeds). This indicates that these genotypes

were most preferred in terms of oviposition given by female adult beetle, C. chinensis.

On the other hand the genotypes IPM 2-14, KM 2355, SML669, and VGG 16-036 (1.3 eggs/10
seeds), IPM 512-1, MH 13-20 and Pusa Vishal (1.7 eggs/10 seeds) were at par with SML 1082, SML
1829 and VGG 16-058 (1.0 eggs/10 seeds) and recorded lowest numbers of eggs/10seeds. The results

revealed that these genotypes were least susceptible for egg laying.

The results of the present experiment were in agreement with the findings of Shafique and Ahmed
(2002) recorded that chickpea genotypes CM-72 and Paidar-91 showed minimum number of eggs,

adult progeny development and grain weight loss indicating resistance to this beetle.

Evaluation based on number of adult emergence

The data on number of adult emergence recorded after 45 days of release of pulse beetle in storage on
different genotypes of mung bean in laboratory acquainted in Table-2 and exhibited in Fig-2. the
adults emerged from 50 g seed of different mung bean genotypes ranged from 60 to 362.7. The
minimum number of adult emergence was observed in the genotypes IPM 2-14 (60) followed by
HUM 16 (61), SML 668 (70.3) and KM 2355 (71.3). The highest number of adult (362.7) emergence
was reported in VGG 16-055 and proved to be most preferred genotypes of mung bean followed by
MH 13-15 (334.7). The mung bean genotypes, IPM 2-14 and KM 2355 exhibiting minimum number
of eggs also recorded minimum number of adult emergence indicating that these genotypes are

superior to resistance/tolerance against pulse beetle.

These results were in agreement with the findings of Talekar and Lin (1992) in mung bean, Chandel
et al. (2012) in red gram, Prasad et al. (2013) in Dolichos bean and Siddiqga et al. (2015) in chickpea

who attributed resistance/tolerance for bruchid infestation to minimum adult emergence.



Evaluation based on per cent grain weight loss

The data on per cent weight loss in grain due to infestation by C. chinensis in stored grain of 52
genotypes of mung bean acquainted in Table-3 and exhibited in Fig-3. The per cent grain weight loss
was observed immediately 45 days after the adults ceased to emerge from the stored grain of different
mung bean genotypes. The per cent grain weight loss was varied from 18.7% to 42.3%. The minimum
per cent weight loss was observed in HUM 16 and IPM 2-14 (18.7%) followed by MH 421 (19.9%),
SML 668 (20.1%), COGG 13-19 (20.2%), KM 2355 (20.7%), SML 1829 (20.8%), SML 1082
(20.8%), COGG 13-39 (21.5%), MH 13-20 (21.7%), VGG 16-058 (22%), VMS 13-12 (22.2%), SVM
61-61 (22.2%) and SML 669 (22.4%). The maximum per cent grain weight loss was recorded in the
genotypes, VGG 16-055 (42.2%) and MH 13-15 (39.8%) were found to be at par with each other. The
maximum grain weight loss by infestation of pulse beetle could be due to internal feeding habit of the
insect which might have eaten major portion of the cotyledon, consequently leading to reduction in
grain weight. Egg laid on the seeds get fixed and immediately after hatching bore in to the seed
damaging the embryo and endosperm leading to loss in seed weight and quality of grain (Gujar and
Yadav, 1978). Divya et al. (2012) observed that the genotypes which were less preferred by the C.
chinensis for egg laying, adult emergence and insect damage showed less per cent weight loss (0.0 to
4.3%) as against the highly preferred genotypes NS/05/42 and NSJ/NAIP/BD/ADB 35-1 which found

a maximum weight loss (49.26 to 46.81%, respectively).

Evaluation based on per cent seed germination

The data on per cent seed germination were recorded as per randomly selected 100 seeds of each
genotype acquainted in Table-4 and exhibited in Fig-4. the highest per cent of seed germination was
observed in IPM 2-14 (92%) while the lowest per cent of seed germination was recorded in VGG 16-
055 (15.7%), the genotypes MH 13-15 (20.3%) was recorded statistically at par with VGG 16-055.
The minimum per cent of seed germination recorded due to the infestation of C. chinensis which was
observed more preferred for egg laying and adult emergence. The genotype HUM 16 (89.7%)

recorded statistically at par with IPM 2-14 (92%), where less number of eggs, adult emergence and



per cent weight loss was observed. The reduction in per cent germination due to infestation of C.
chinensis and attributes this reduction to increased damage to the grain and metabolic wastes such as
uric acid production by bruchids (Divya et al., 2012). Patil et al. (2003) observed the reduction in per
cent germination from 93.46% to 61.0% due to artificial infestation of pulse beetle (C. analis) under

lab condition in chickpea.

The results were in confirmation with Chankaewmanee et al. (2001) observed that no insect
infestation or even any live insect were found in the air tight storage, whereas in normal storage,
damaged seed reached 30.2% with 271 adults mungbean weevils, C. maculatus collected in 100
grams of seed. The germination of mung bean seedin the airtight storage decreased from 95.4 to 80%,
while germination of mung bean seed in normal storage (control) decreased from 97 to 26%. Mahmud
et al. (2018) Studied the reaction of C. chinensis to 20 genotypes of mung bean, chickpea and urd
bean was evaluated in no choice test in the laboratory and observed the highest (73.1) number of eggs
was laid on chickpea, while the lowest (19.5) was in urd bean. Maximum (24.4%) of seed damage
was observed on chickpea and the minimum (6-9%) was recorded in urd bean. The genotypes ML-22
of lentil, MC-21 of mung bean, Hyprosola of chickpea and MAK-1-79 of urd bean were marked least

susceptible in comparison with the tested genotypes of respective pulse species.
Summary:

An experiment on evaluation of mung bean genotypes against pulse beetle in stored grain were under
the laboratory conditions at Department of Agricultural Entomology, Ranchi Agriculture College,
Birsa Agricultural University Kanke, Ranchi during September to October, 2018. The results drawn

from the experiment are summarized below.

On the basis of number of eggs laid by C. chinensis, the genotypes SML 1082, SML 1829, VGG 16-
058, IPM 2-14, KM 2355, SML 669, VGG 16-036, IPM 512-1, MH 13-20 and Pusa Vishal were

found less susceptible with the others.

On the basis of number adult emergence the genotypes IPM 2-14, HUM 16, SML 668 and KM 2355

were found comparatively less susceptible with the other genotypes of mung bean .



The observation recorded on the basis of per cent grain weight loss the genotypes HUM 16, IPM 2-14,
MH 421, SML 668, COGG 13-19, KM 2355, SML 1829, SML 1082, COGG 13-39, MH 13-20, VGG
16-058, VMS 13-12, SVM 61-61 and SML 669 were found comparatively less susceptible with the

other genotypes.

On the basis of per cent seed germination the genotype IPM 2-14 and HUM 16 were performed best

among the 52 genotypes after 45 days release of C. chinensis.

Conclusion:

The exhibited results from the evaluation of mung bean genotypes against pulse beetle in stored grain
acquainted that the genotypes (SML 1829, VGG 16-058, IPM 2-14, KM 2355, SML 669, VGG 16-
036, IPM 512-1, MH 1320 and Pusa Vishal), (IPM 2-14, HUM 16, SML 668 and KM 2355), (HUM
16, SML 668, IPM 2-14, MH 421, COGG 13-19, KM 2355, SML 1829, SML 1082, COGG 13-39,
MH 13-20, VGG 16-058, VMS 13-12, SVM 61-61 and SML 669) and (IPM 2-14 and HUM 16) were
performed best on the basis of number of eggs laid, adult emergence, per cent grain weight loss and

per cent seed germination.
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Table-1: Evaluation of number of eggs of C. chinensis on different genotypes:

Sr. No. Genotypes No. of eggs/10 seeds

1 COGG 13-19 2.0(1.7)
2 COGG 8 23(1.8)
3 TMB 136 3.3(2.1)
4 SVM 61-61 3.7(2.2)
5 NMK 15-12 5.7 (2.6)
6 IPM 06-05-1 3.7(2.2)
7 PDM 139 3.7(22)
8 Pant M-5 4.0(2.2)
9 Pant M-2 4.0(2.2)
10 PM 14-13 2.3(1.8)
11 PM 14-19 3.7(22)
12 PM 14-11 2.3(1.84)
13 VGG 16-027 3.0 (2.0
14 VGG 16-055 6.0 (2.6)
15 VGG 16-036 1.3 (1.5)
16 VGG 16-064 3.3(2.0)
17 VGG 16-058 1.0(1.4)
18 VGG 16-029 7.3(2.9)
19 VMS 13-12 3.0(2.0)
20 GAM 5 3.0 (2.0
21 KM 2355 1.3 (1.5)
22 Pusa BM-7 3.0(2.0)
23 Pusa 1842 2.7 (1.9)
24 Pusa 1641 2.3(1.8)
25 Pusa 9531 4.0(2.2)
26 Pusa 1831 2.0(1.7)
27 Pusa 1832 5.3(2.5)
28 Pusa 1841 3.7(2.2)
29 Pusa Vishal 1.7 (1.6)
30 HUM 16 3.7(22)
31 SML 832 3.7(2.2)
32 SML 1082 1.0 (1.4)
33 IPM 2-14 1.3(1.5)
34 IPM 99-125 20(L7)
35 IPM 512-1 1.7 (1.6)
36 IPM 312-4 2.3(1.8)
37 SML 1827 3.3(2.1)
38 SML 1901 7.7 (2.9)
39 SML 669 1.3 (15)
40 SML 1829 1.0 (1.4)
41 IPM 205-7 3.7(2.2)
42 IPM 410-3 5.0 (2.4)
43 IPM 2-3 2.7 (1.9)
44 IPM 410-9 3.3(2.1)
45 MH 421 2.0 (1.7)
46 MH 1323 5.3(2.5)
47 MH 13-14 3.7(2.2)
48 MH 13-15 4.0(2.2)
49 MH 13-20 1.7 (1.6)
50 COGG 13-39 4.0(2.2)
51 Pusa Vishal 2.7 (L9
52 SML668 4.0(2.2)

SE(m)x 0.08

CD at 5% 0.23

cv 6.96
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Fig.-1: Evaluation based on number of eggs of C. chinensis on different genotypes

Table-2: Evaluation of number of adult emergence of C. chinensis on different genotypes:

Sr. No. Genotypes No. of adult emergence
1 COGG 13-19 78.0 (8.9)
2 COGG 8 145.0 (12.1)
3 TMB 136 124.0 (11.2)
4 SVM 61-61 113.3 (10.7)
5 NMK 15-12 143.3 (12.0)
6 IPM 06-05-1 114.7 (10.8)
7 PDM 139 177.7 (13.4)
8 Pant M-5 185.0 (13.6)
9 Pant M-2 128.7 (114
10 PM 14-13 257.3 (16.1)
11 PM 14-19 131.0 (11.5)
12 PM 14-11 123.7 (11.2)
13 VGG 16-027 212.0 (14.6)
14 VGG 16-055 362.7 (19.1)
15 VGG 16-036 239.3 (15.5)
16 VGG 16-064 196.3 (14.1)
17 VGG 16-058 108.3 (10.5)
18 VGG 16-029 268.3 (16.4)
19 VMS 13-12 95.3(9.8)

20 GAM 5 154.7 (12.5)
21 KM 2355 71.3(8.5)

22 Pusa BM-7 211.7 (14.6)
23 Pusa 1842 179.3 (13.4)
24 Pusa 1641 171.3 (13.1)
25 Pusa 9531 148.7 (12.1)
26 Pusa 1831 168.7 (13.0)
27 Pusa 1832 163.3 (12.8)
28 Pusa 1841 221.3 (14.9)
29 Pusa Vishal 184.0 (13.6)
30 HUM 16 61.0(7.9)

31 SML 832 128.3 (11.4)
32 SML 1082 78.0 (8.9)




33 IPM 2-14 60.0 (7.8)
34 IPM 99-125 285.0 (16.9)
35 IPM 512-1 180.0 (13.5)
36 IPM 312-4 114.3 (10.7)
37 SML 1827 246.7 (15.7)
38 SML 1901 269.3 (16.4)
39 SML 669 108.7 (10.5)
40 SML 1829 81.7 (9.1)
41 IPM 205-7 120.3 (11.0)
42 IPM 410-3 226.7 (15.1)
43 IPM 2-3 280.7 (16.8)
44 IPM 410-9 151.3 (12.3)
45 MH 421 75.0 (8.7)
46 MH 1323 253.0 (15.9)
47 MH 13-14 173.0 (13.2)
48 MH 13-15 334.7 (18.3)
49 MH 13-20 119.67 (11.0)
50 COGG 13-39 106.7 (10.4)
51 Pusa Vishal 111.3 (10.6)
52 SML668 70.3(8.4)

SE(m)+ 0.26
CD at 5% 0.72
cv 3.55
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Fig.-2: Evaluation based on number of adult emergence of C. chinensis on different genotypes

Table-3: Evaluation of per cent grain weight loss caused by C. chinensis on different genotypes:

Sr. No. Genotypes Per cent grain weight loss
1 COGG 13-19 20.2 (26.6)
2 COGG 8 26.5 (30.9)
3 TMB 136 22.7 (28.4)
4 SVM 61-61 22.2(28.1)




5 NMK 15-12 26.9 (31.2)
6 IPM 06-05-1 24.5 (29.6)
7 PDM 139 29.4 (32.8)
8 Pant M-5 29.4 (32.8)
9 Pant M-2 24.8 (29.9)
10 PM 14-13 34.9 (36.2)
11 PM 14-19 24.5 (29.8)
12 PM 14-11 24.0 (29.3)
13 VGG 16-027 32.1(34.5)
14 VGG 16-055 42.2 (40.5)
15 VGG 16-036 33.3(35.2)
16 VGG 16-064 29.6 (33.0)
17 VGG 16-058 22.1(28.0)
18 VGG 16-029 34.6 (36.0)
19 VMS 13-12 22.2(28.1)
20 GAM 5 27.8 (31.8)
21 KM 2355 20.7 (27.0)
22 Pusa BM-7 31.5(34.2)
23 Pusa 1842 29.4 (32.8)
24 Pusa 1641 28.3(32.1)
25 Pusa 9531 26.1 (30.7)
26 Pusa 1831 27.4 (31.6)
27 Pusa 1832 27.2 (31.4)
28 Pusa 1841 34.7 (36.1)
29 Pusa Vishal 28.7 (32.4)
30 HUM 16 18.7 (25.6)
31 SML 832 23.1(28.7)
32 SML 1082 20.8 (27.1)
33 IPM 2-14 18.8 (25.7)
34 IPM 99-125 35.4 (36.5)
35 IPM 512-1 29.3(32.8)
36 IPM 312-4 22.8 (28.5)
37 SML 1827 33.3(35.2)
38 SML 1901 32.7(34.8)
39 SML 669 22.4(28.2)
40 SML 1829 20.8 (27.0)
41 IPM 205-7 27.0 (31.3)
42 IPM 410-3 33.2(35.6)
43 IPM 2-3 35.2 (36.4)
44 IPM 410-9 26.3(30.9)
45 MH 421 19.9 (26.5)
46 MH 1323 33.7(35.5)
47 MH 13-14 29.4 (32.7)
48 MH 13-15 39.8 (39.1)
49 MH 13-20 21.7(27.7)
50 COGG 13-39 21.5(27.6)
51 Pusa Vishal 24.3 (29.5)
52 SML668 20.1 (26.6)

SE(m)x 1.00

CD at 5% 2.81

Ccv 5.53
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Fig.-3: Evaluation based on per cent grain weight loss caused by C. chinensis on different genotypes

Table-4: Evaluation of per cent seed germination on different genotypes:

Sr. No. Genotypes Per cent seed germination
1 COGG 13-19 83.3 (66.0)
2 COGG 8 52.7 (46.5)
3 TMB 136 64.3 (53.3)
4 SVM 61-61 63.7 (52.9)
5 NMK 15-12 53.0 (46.7)
6 IPM 06-05-1 72.7 (58.5)
7 PDM 139 68.0 (55.5)
8 Pant M-5 63.7 (52.9)
9 Pant M-2 63.7 (52.9)
10 PM 14-13 37.7(37.8)
11 PM 14-19 59.7 (50.6)
12 PM 14-11 61.3 (51.6)
13 VGG 16-027 37.7 (37.8)
14 VGG 16-055 15.7 (23.2)
15 VGG 16-036 25.7 (30.4)
16 VGG 16-064 41.7 (40.2)
17 VGG 16-058 54.3 (47.5)
18 VGG 16-029 37.3(37.6)
19 VMS 13-12 74.7 (59.8)
20 GAM 5 75.7 (60.5)
21 KM 2355 77.0 (61.4)
22 Pusa BM-7 49.7 (44.8)
23 Pusa 1842 48.0 (43.8)
24 Pusa 1641 62.7 (52.3)
25 Pusa 9531 64.3 (53.3)
26 Pusa 1831 54.3 (47.5)
27 Pusa 1832 53.3(46.7)
28 Pusa 1841 37.3(37.6)
29 Pusa Vishal 65.3 (54.0)
30 HUM 16 89.7 (71.3)
31 SML 832 70.3 (57.0)
32 SML 1082 83.3 (66.0)
33 IPM 2-14 92.0 (73.6)
34 IPM 99-125 29.7 (33.0)




35 IPM 512-1 48.7 (44.2)
36 IPM 312-4 63.7 (52.9)
37 SML 1827 38.7(384)
38 SML 1901 29.3(32.7)
39 SML 669 71.0 (57.4)
40 SML 1829 81.0 (64.2)
41 IPM 205-7 62.7 (52.3)
42 IPM 410-3 47.0 (43.3)
43 IPM 2-3 36.0 (36.8)
44 IPM 410-9 64.7 (53.5)
45 MH 421 74.7 (59.8)
46 MH 1323 34.0 (35.6)
47 MH 13-14 53.3 (46.9)
48 MH 13-15 20.3(26.8)
49 MH 13-20 64.0 (53.1)
50 COGG 13-39 65.3 (54.0)
51 Pusa Vishal 66.7 (54.7)
52 SML668 82.0 (64.9)
SE(m) 1.31
CD at 5% 3.69
cv 458
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Fig.-4: Evaluation based on per cent germination on different genotypes




