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Study was carried out to assess the comparative efficiency of seven priming
techniques on field emergence, speed of emergence and other growth
parameters of blackgram cultivars (Rashmi and DU-1). The variety rashmi
hydrated with 50 ppm GAj3 and surface drying at room temperature (12
hours)was exhibited good results with respect to plant growth viz., field
emergence (89.33 and 88.67 %), speed of emergence (21.42 and 20.00),
plant height at 30 DAS (38.33 and 38.00 cm), 60 DAS (58.47 and 56.40
cm)and at harvest (67.00 and 64.00 cm), number of branches per plant
(10.27 and 9.93), plant population at harvest (80.53 and 80.33), plant dry
weight at harvest (18.33 and 16.67 g) and minimum number of days to
maturity (68.33 and 67.00) followed variety by the DU-1Hydrated with 50
ppm GA; and surface drying at room temperature (12 hours) and lowest
growth parameters were recorded in control (seeds without treatment) in
both the years (2014 and 2015).

Introduction

The blackgram (Vigna mungo (L.) Hepper)
also known as Vignamungo, black matpe bean,
urid, urd, urd bean, udad dal, urad dal, or urad,
is a crop that’s cultivated in Southern Asia.
Blackgram is a major pulse in India that’s
cultivated all over the country. This crop can
be cultivated as a short duration pulse in the
early monsoon season and in paddy fallows by
utilising residual moisture. One of the major
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reasons that Indians love this crop is the fact
that it improves the fertility of the soil by
fixing atmospheric nitrogen content and is
resistant to aberrant weather conditions. The
seeds comprising 100 gram of seed will
contain 3.6 per cent fat, 19 per cent
carbohydrates, 3 per cent dietary fiber and 20-
25 per cent of protein. More importantly,
blackgram plays a major role in the typical
Indian diet, because it can serve as a
supplement to a cereal-based diet and it
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contains vegetable protein. Blackgram also
contains iron, folic acid, calcium, magnesium,
potassium and vitamin ‘B’ which are
necessary for our body. It has two types of
fibers: soluble and insoluble. Insoluble fibre
helps to prevent constipation and soluble fiber
helps in our digestion system. It also helps to
reduce cholesterol which ultimately improves
cardiovascular health. High amount of
magnesium and folate of blackgram support
blood circulation. Blackgram has medical
properties which help to heal rheumatic pains,
stiff shoulder and contracted knees. Compared
to many pulse crops a higher per cent of hard
seeds and lower per cent of germination were
observed in  blackgram. Environmental
conditions play an important role in
development of hard seeds (Donelly, 1970).

Seed invigoration (priming) improves seed
performance by any post-harvest treatment
that focused on improvement in germiablity,
storability and better field performance.
Simple method of improving seed germination
in the field has been through the use of pre-
sowing treatments such as seed priming and
Hydro priming is used to improve
germinations,  increase  uniformity  of
germination and helps to enhance plant
establishment. Seeds having priming treatment
shows greater germination across a wider
range of environmental conditions than
unprimed seed and adverse field conditions.
The advantage of seed priming is reducing the
germination time and improving emergence in
field and laboratory conditions. The benefits
of seed priming in all crops included faster
emergence, uniform stands, drought tolerance
and higher plant growth. There are reports that
seed priming permits early DNA replication,
increase RNA and protein synthesis, enhances
embryo growth, repairs deteriorated seed parts
and reduces leakage of metabolites. Seed
priming is seen as a viable technology to
enhance rapid and uniform emergence, high
vigor and better yields in some field crops

(Basra et al., 2002; Chiu et al., 2002; Harris et
al., 1999; Murungu et al., 2004). Harris et al.,
1999, reported seed priming as one of the
most important developments to help rapid
and uniform germination and emergence of
seeds and to increase seed tolerance to adverse
climatic conditions.

Materials and Methods

The field experiments was conducted to study
the influence of seed priming with different
solutions of chemicals/ active ingredients and
plant growth regulators on crop growth of two
varieties of blackgram (Rashmi and DU-1)
with three replications during Kharif,2014 and
2015at Department of Seed Science and
Technology, University of  Agricultural
Sciences, GKVK, Bangalore-65. Two
varieties viz., DU-1 (Vi), Rashmi (V) and
seven treatments with three replicates and
each consisted of a control (T,), hydration and
drying at room temperature below 25°C (12
hours) (T,), iodine (iodine crystals @ 100 mg
through calcium carbonate @ 2 g kg™) (Ts),
hydration with 50 ppm GA; and surface
drying at room temperature (12 hours) (Ta),
KNO; (0.5 %) hydration and drying at room
temperature (12 hours) (Ts), KH,PO4 (0.5 %)
hydration and drying at room temperature (12
hours) (Te) and Chlorax 5 g kg™ (bleaching
powder)(T7) with a plot size 29 m x 1.8 m
(Gross plot) and 2.4 m x 1.2 m (Net plot). The
experiment was laid out in Randomized
Complete Block Design (RCBD) in factorial
concept with three replications (FRCBD).
Freshly harvested seeds of Black gram
varietiesLBG-625 (Rashmi) and DU-1 (hard
seed 4-10 %) were obtained from National
Seed Project, University of Agricultural
Sciences, Raichur and VC farm Mondya.
After the harvest of previous crop, land was
ploughed once with mould board plough and
was brought to fine tilth by repeated
harrowing. The residues of previous crop and
weeds were removed from experimental area.
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The seeds are invigorated with the above
mentioned treatments and used for sowing.
The recommended dose of fertilizers (RDF-
25 kg N + 50 kg P,Os + 0 kg K,O ha™) was
applied to the plots in the form of urea,
diammonium phosphate and muriate of
potash. All the fertilizers were applied in a
single dose at the time of sowing in furrows
opened at 5 cm away and 5 cm deep in the soil
as basal dose to avoid direct contact of seeds
with fertilizers. About 2-3 seeds of blackgram
varieties DU-landRashmi were hand dibbled
at 30 cm and 10 cm as inter and intra-row
spacing, respectively in the earlier opened
furrows at 2-3 cm deep.

Five normal and healthy plants were selected
randomly from the net plot area of each
experimental plot and were tagged with a wax
coated label for recording various crop growth
components of the present investigation.
Details of the various observations recorded
are field emergence (%), speed of emergence
(%), plant height (cm) number of branches per
plant, days to 50 per cent flowering, plant
population at harvest, plant dry weight at
harvest etc. The experimental data collected
from field experiments for various crop
growth parameters were analysed statistically
by adopting appropriate statistical design as
described by Sundararaj et al., (1972) and
Panse and Sukhatme (1978). The critical
difference (CD) values were calculated at five
per cent and one per cent probability level
wherever ‘F’ test was found significant.

Results and Discussion

Highly significant differences were observed
in Rashmi (V2) seeds hydrated with 50 ppm
GA; and surface drying at room temperature
(12 hours) (T,;) with respect to field
emergence (89.33 and 88.67 %), speed of

emergence (21.42 and 20.00), number of
branches per plant (10.27 and 9.93), plant
height at 30 DAS (38.33 and 38.00 cm), plant
height at 60 DAS (58.47 and 56.40 cm), plant
height at harvest (67.00 and 64.00 cm), plant
population at harvest (80.53 and 80.33), plant
dry weight (18.33 and 16.67 g) and lowest
number of days to maturity (68.33 and 67.00)
during the both years which is followed
byDU-1 (V1) seeds Hydrated with 50 ppm
GA3 and surface drying at room temperature
(12 hours) (T4) viz., field emergence (82.77
and 82.35 %), speed of emergence (19.92 and
19.00), number of branches per plant (9.07
and 9.07), plant height at 30 DAS (36.83 and
36.43 cm), plant height at 60 DAS (52.80 and
51.40 cm), plant height at harvest (58.07 and
57.33 cm), plant population at harvest (79.59
and 78.00), plant dry weight (17.00 and 15.00
g) and lowest number of days to maturity
(72.67 and 70.33), V2T5, V1T5and lowest
field emergence (77.00 and 76.00 %), speed of
emergence (15.52 and 14.83), number of
branches per plant (5.60 and 5.53), plant
height at 30 DAS (16.43 and 15.67 cm), plant
height at 60 DAS (37.53 and 35.90 cm), plant
height at harvest (46.13 and 43.67 cm), plant
population at harvest (74.00 and 71.00), plant
dry weight (10.63 and 10.10 g) and highest
number of days to maturity (80.33 and 78.67)
recorded in VI1T1 (control), respectively
during both the years (kharif 2014 and kharif
2015).

The superiority GA; to record higher field
performance may be due to its stiv elements
effect in the formation of enzymes which are
important in the early phases of germination
which helps for a fast radicle protrusion and
hence and hypocotyl elongation (Riedell et al.,
1985 and Maske et al., 1997) (Fig. 1-3 and
Table 1 and 2).
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Table.1 Influence of seed priming with hydration, chemicals and growth regulators on growth
parameters in black gram (Vigna mungo L. Hepper)

Field

Treatments

Vi
V>
SEmz
CD (p=0.05)
T
T
T3
T4
Ts
Te
T7
SEmz
CD (p=0.05)
V1T,
V,T,
V1T,
V,T,
ViT3
V,T3
V1T,
V5T,
VqTs
V,Ts
Vi1Te
V,Ts
V1T,

V. Ty
SEmz
CD (p=0.05)
CV (%)

Verities

V,-DU-1,
V,—Rashmi

emergence (%)

|
Year
80.60
82.38
0.61
1.77
77.83
82.28
80.14
86.05
82.65
82.03
79.45
1.14
3.32
77.00
78.67
82.00
82.57
79.80
80.47
82.77
89.33
82.33
82.96
81.40
82.67
78.90
80.00
1.61
4.69
3.43

Speed of
emergence

Il year | 1
Year | year
79.73  17.32 16.70
8143 | 18.73  17.99
0.57 048 0.44
1.66 1.39 | 1.27
76.75  16.03 15.58
81.45 | 18.46  17.88
79.50 17.38 16.83
85.51 | 20.67 | 19.50
81.80 19.00 18.38
80.82 | 17.66  17.08
78.25 16.98 16.17
1.07 0.90 @ 0.82
3.11 261 238
76.00 | 15.52  14.83
7750 @ 16.55 16.33
8124 | 1792 | 17.50
81.67 19.00 18.25
79.00 | 16.52 @ 16.00
80.00 18.25 17.67
82.35 | 19.92 | 19.00
88.67  21.42 20.00
8142 | 1842 17.83
82.16 19.58 18.92
80.63 | 17.25  16.42
81.00 18.07 17.73
7750 | 15.72  15.33
79.00 1825 17.00
151 1.27 | 1.16
4.40 3.69 3.37
3.25 12.18 | 11.16

Treatments
T, —Control

30 DAS

|
Year
26.78
30.75
0.92
2.67
19.88
30.13
27.13
37.78
34.55
26.60
25.38
1.72
5.00
16.43
23.33
30.10
30.17
26.83
27.43
36.83
38.33
34.33
34.77
24.37
28.83
18.37
32.40
2.43
7.07
14.67

11
year
26.36
30.51
0.82
2.38
19.53
29.68
27.13
37.02
34.13
26.33
25.10
1.53
4.46
15.67
23.40
29.58
29.77
26.60
27.67
36.43
38.00
33.92
34.33
24.27
28.40
18.20
32.00
2.17
6.31
13.22

Plant height (cm)

60 DAS

|
Year
45.70
49.28
1.21
3.53
39.97
48.13
45.80
55.63
50.77
47.57
44.57
2.27
6.60
37.53
42.40
48.07
48.20
44.53
47.07
52.80
58.47
48.80
52.73
47.07
48.07
41.13
48.00
3.21
9.33
11.71

1
year
44.06
47.66
1.21
3.51
38.47
46.52
44.15
53.90
49.13
45.95
42.91
2.26
6.57
35.90
41.03
46.43
46.60
42.77
45.53
51.40
56.40
47.07
51.20
45.20
46.70
39.65
46.17
3.20
9.30
12.07

At Harvest
| Year 11
year
52.30 50.19
56.39 54.23
1.40 1.39
4.08 4.03
48.67 45.67
54.57 52.17
52.63 50.83
62.53 60.67
56.50 54.73
53.87 52.03
51.67 49.40
2.62 2.59
7.63 7.54
46.13 43.67
51.20 47.67
53.60 51.33
55.53 53.00
50.93 48.67
54.33 53.00
58.07 57.33
67.00 64.00
55.53 53.33
57.47 56.13
52.33 50.00
55.40 54.06
49.53 47.00
53.80 51.80
3.71 3.67
10.79 10.66
11.82 12.16

T, —Hydration and drying at room temperature below 25° C (12 hours)

T3 —lodine (lodine crystals @ 100 mg through calcium carbonate @ 2 g kg™)

T, —Hydration with 50 ppm GA3 and surface drying at room temperature (12 hours)
Ts -KNO;3 (0.5 %) hydration and drying at room temperature (12 hours)

Ts —KH,PO,4 (0.5 %) hydration and drying at room temperature (12 hours)
T, —Chlorax 5 g kg™ (bleaching powder)
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Table.2 Influence of seed priming with hydration, chemicals and growth regulators on growth
parameters in black gram (Vigna mungo L. Hepper)

Treatments Number of Plant population | Number of days | Plant dry weight
branches per plant at harvest to maturity at harvest (g)
| Year Ilyear |Year |Ilyear |Year Ilyear |Year |Ilyear
V1 7.30 7.10 77.54 74.86 76.57 75.38 13.47 12.48
V> 8.40 8.25 78.47 76.25 74.40 73.25 14.25 13.35
SEmz 0.23 0.29 0.29 0.41 0.74 0.72 0.17 0.30
CD (p=0.05) 0.66 0.84 0.86 1.20 2.16 2.10 0.50 0.86
T 6.57 6.37 75.83 72.83 79.50 77.50 11.73 10.64
T, 8.23 8.17 78.18 73.91 73.83 74.00 15.08 13.71
Ts 6.93 6.89 77.96 75.48 77.42 75.92 12.20 11.98
Ty 9.66 9.50 80.05 79.17 70.50 68.66 17.67 15.83
Ts 8.50 8.17 78.89 76.96 74.00 72.83 15.50 14.42
Ts 7.93 7.63 78.16 75.80 75.83 74.46 13.04 11.96
Ty 7.12 6.98 76.99 74.73 77.33 76.83 11.88 11.84
SEm+ 0.42 0.54 0.55 0.78 1.39 1.35 0.32 0.55
CD (p=0.05) 1.23 1.56 1.60 2.25 4.05 3.93 0.93 1.61
VT, 5.60 5.53 74.00 71.00 80.33 78.67 10.63 10.10
VT, 7.53 7.20 77.67 74.67 78.67 76.33 12.83 11.17
VT, 8.07 7.93 78.49 73.63 75.00 74.33 14.83 13.50
V)T, 8.40 8.40 77.86 74.19 72.67 73.67 15.33 13.92
VT3 6.53 6.53 77.40 75.10 79.00 77.33 12.55 11.67
V,T3 7.32 7.25 78.53 75.86 75.83 74.50 11.87 12.29
VT, 9.07 9.07 79.59 78.00 72.67 70.33 17.00 15.00
V,oTy 10.27 9.93 80.53 80.33 68.33 67.00 18.33 16.67
ViTs 8.07 7.67 78.59 76.40 74.33 73.00 14.67 14.00
V,Ts 8.93 8.67 79.19 77.53 73.67 72.67 16.33 14.84
Vi Tg 7.33 6.80 77.93 75.40 76.67 76.00 13.05 11.72
V, T 8.53 8.47 78.39 76.19 75.00 72.92 13.03 12.20
ViT7 6.40 6.13 76.84 74.47 78.00 78.00 11.66 11.33
V,T; 7.83 7.83 77.13 75.00 76.67 75.67 12.08 12.34
SEmz 0.60 0.76 0.78 1.10 1.97 1.91 0.45 0.78
CD (p=0.05) 1.74 2.21 2.27 3.19 NS NS 1.31 2.28
CV (%) 13.22 14.18 6.53 7.15 6.34 6.28 5.64 10.51
Verities Treatments
V,-DU-1, T, —Control
V,—-Rashmi T, —Hydration and drying at room temperature below 25° C (12 hours)

T, —lodine (lodine crystals @ 100 mg through calcium carbonate @ 2 g kg™)

T, —Hydration with 50 ppm GAS3 and surface drying at room temperature (12 hours)
Ts -KNO3 (0.5 %) hydration and drying at room temperature (12 hours)

Tes —KH,PO, (0.5 %) hydration and drying at room temperature (12 hours)

T, —Chlorax 5 g kg™ (bleaching powder)

203



Int.J.Curr.Microbiol.App.Sci (2019) 8(12): 199-207

Fig.1 Effect of pre-sowing seed treatments on field emergence (%) and speed of emergence of
blackgram (Vigna mungo (L.) Hepper)

86
g 84
3
Q 82
()]
=13}
o 80
g
o 78
2
= 76
74
72
DU' VZ I 2 3 4 5 TG T?
1 Rashmi
Treatments
25
3 20
=
S
of 15
£
@ 10
(-
=)
G 5
[=F}
=
e 0
DU' 2 1 2 3 4 5 TE T?
1 Rashmi
Treatments
Treatments
T, —Control

T, —Hydration and drying at room temperature below 25°C (12 hours)

T, —lodine (lodine crystals @ 100 mg through calcium carbonate @ 2 g kg™)
T4 —Hydration with 50 ppm GA; and surface drying at RT (12 hours)

Ts -KNO3 (0.5 %) hydration and drying at RT (12 hours)

Te —KH,PO,4 (0.5 %) and drying at RT (12 hours)

T, —Chlorax 5 g kg™
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Fig.2 Effect of pre-sowing seed treatments on plant height (cm) of

Blackgram [Vigna mungo (L.) Hepper]
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T, —Hydration and drying at room temperature below 25°C (12 hours)

T —lodine (lodine crystals @ 100 mg through calcium carbonate @ 2 g kg™)
T, —Hydration with 50 ppm GA; and surface drying at RT (12 hours)

Ts -KNO;3 (0.5 %) hydration and drying at RT (12 hours)

Te —KH,PO,4 (0.5 %) and drying at RT (12 hours)

T;—Chlorax 5 g kg™
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Superiority of GA3 to record higher speed of
germination may be due to its stimulation
effect in the formation of enzymes which are
important in the early phases of germination
which helps for a fast radicle protrusion and
hence and hypocotyl elongation (Haba et al.,
1985; Khafagi et al., 1986; Kumar and
Neelakandan, 1992; Maske et al., 1997), stem
elongation and  flower  development
(Yamaguchi and Kamiya, 2000). The effects
of GA; are the transformation of genetically
dwarf plants into tall ones by greatly
increasing stem elongations had reported that
GA; application results in stem elongation.
The elongation of the internodes of Phaseolus
vulgaris was chiefly the results of increases in
plant height as reported by Kato (1955), Brian
(1959) and Katsumi et al., (1965). GA; affects
a remarkable increase in height of shoots in
blackgram and green gram (Patel and Saxena,
1994). Significant increase in vegetative
growth and plant height as a result treatment
of GA3 was reported by Venkataramaiah and
Swami (1981). The highest plant stand in
variety Rashmi and seeds treated with 50 ppm
could be due to invigoration of seeds by using
GA;3; showed strong stem development,
resistance against varied environmental
conditions and diseases. This highest plant
stand in variety Rashmi might be due to well
response of this variety to GAs. The results are
agreed with findings of manzurul and
Shahidulhaque (2002) in mungbean. The
increased plant dry weight is might be due to
GA; play essential roles in the breakdown of
reserve starch in germinating seeds (Jacobsen
and Chandler, 1987).

Pre-sowing seed treatment is helpful in better
seed germination, increased speed of
emergence, reducing the risk of poor stand
establishment under a wide range of
environmental conditions and good crop
growth. Our findings revealed that blackgram
seeds Hydrated with 50 ppm GAS3 and surface
drying at room temperature (12 hours) (T4) is

best and useful technique for enhancing
seedling emergence rate and percentage of
germination. These effects can improve
seedling establishment and field performance
of this important food legume.
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