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Soybean (Glycine max (L.) Merr.), a good source of protein and oil, is used to produce
nutritious is of lavone-rich soybean-based foods. The present investigation “Influence Of
Hydration Treatments On Seedling Characters Of Soybean (Glycine max L.)” is carried out
in the Post graduate laboratory, Department of Genetics and Plant Breeding and P.G.
Laboratory, Department of biochemistry (JIBB),Sam Higginbottom University of
Agriculture, Technology & Sciences, Prayagraj, Uttar Pradesh, India during 2019-2020, to
assess the potential of botanicals for germination, seedling vigour and germination index
in Soybean. Inorganic and organic priming methods were adopted and treatments used are
as T0 (Control), T1 –Zinc sulphate (ZnSO4) (2%), T2 – Magnesium sulphate (MgSO4)(2%),
T3 –Potassium chloride (KCl)(2%), T 4- Potassium nitrate (KNO3) (2%),T5-Polyethylene
Glycol (PEG) 6000nm(20%),T 6-Salicylic acid (2%), T7 - Moringa leaf extract (5%) ,T 8 Curry leaf extract (5%) , T 9- Mint leaf extract(5%) T10 - Neem leaf extract (5%).The
experiment was laid out in completely randomized design (CRD) having four replications.
Among all the treatments PEG 6000nm recorded high germination percentage,
germination energy, root length, shoot length, seedling length, fresh and dry weight of
seedling, seed vigor index length and seed vigor index mass. However, there is no much
significant difference in the protien content of seeds hydrated with botanicals and
chemicals compared to control. The results indicate that the use of PEG6000 enhances the
seed performance regarding germination and vigor. The process is simple and in economy
as no costly equipment is required to overcome the poor germination and poor seedling
establishment.

Introduction
Grain legumes are second in importance to
human and animal diets after cereals and
occupy an important place in the world’s food

and nutrition economy. Being the primary
source of high quality dietary protein, grain
legumes are important in alleviating protein
deficiency and malnutrition prevailing among
poor people in developing countries, as well
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as contributing significantly to global food
and nutritional security. In addition to food
and fodder, the nitrogen fixing capacity of
grain legumes decreases the need for direct
application of N-fertilizers and makes them
an important component in cropping systems
for improving and sustaining soil fertility and
texture (Graham and Vance, 2003).
Soybean, (Glycine max), also called sojabean,
with the chromosome number 2n=40.
Soybean is an annual legume of the pea
family (Fabaceae) and its edible seed. The
soybean is economically the most important
bean in the world, providing vegetable protein
for millions of people and ingredients for
hundreds of chemical products. Soybeans
contain significant amounts of phytic acid,
dietary minerals and B vitamins. Soy
vegetable oil, used in food and industrial
applications, is another product of processing
the soybean crop. Soybean is the most
important protein source for feed farm
animals (that in turn yields animal protein for
human consumption). Soybean oil is the
world’s most widely used edible oil, as it is
low in cholesterol, with a natural taste and
nearly imperceptible odour, which makes it
the ultimate choice of vegetable oil for
domestic and industrial food processing
(Mpepereki et al., 2000; AddoQuaye et al.,
1993).
The word soy is derived from the Chinese or
Japanese word meaning soya sauce. Based on
the sweetness, the Greek word for sweet,
glykos, was Latinized. The genus name is not
related to the amino acid glycine. The protein
of soybean is glycinin and conglycinin. The
soybean seed contains rich amount of oil and
protein. Because soybeans contain no starch
they are a good source of protein for
diabetics. Soy bean is also known as golden
beans an due to its high protein content it is
also known as “miracle crop”. Soybean is also
known as vegetable meat.

As Soybean is legume crop it plays a
significant role in improving the soil fertility
by fixing the atmospheric nitrogen. Soybean
meets its 50% of the nitrogen requirement
from symbiotic nitrogen fixation. It leaves
plenty of organic matter to maintain and
improve soil health and fertility due to its
long tap root system and it can also withstand
drought conditions by extracting water from
deeper layers in the soil profile.
Soybeans are rich in proteins ranging 36-40%,
lipid levels between 18-20%and oil of
22%.Soybeans are low in saturated fat and
high in protein, vitamin C, and folate. They
are also a good source of Calcium of 197 mg,
Iron of 3.55 mg, magnesium of 65 mg,
Phosphorus 194mg, potassium 620 mg, and
thiamin. The poor growth of the seed may
occur due to poor nutrient quality of the seed,
lack of moisture, low viability of the seed etc.
the seed germination can be increased by seed
quality enhancement techniques such as seed
priming,
hydration
and
dehydration
treatments, seed invigoration etc. there by we
can increase the nutritional quality of the
seed.
Seed priming is a physiological method of
controlled hydration and drying to enhance
sufficient pre-germinative metabolic process
for rapid germination (Dawood 2018).
Basically it’s a pre sowing treatment in which
seeds were soaked in some way at a moisture
level sufficient to initiate the early stages of
germination (imbibitions) but not sufficient to
emit radical protrusion. It’s a technique for
controlling seed slow absorption and post
dehydration. Seed priming has presented
promising, and even surprising results, for
many results including the legume seeds
(Bradford, 1986) the few studies on soybean
are not over emphasized and are encouraging,
but more information is required before its
use as a routine practice in seed technology.
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According to khan (1992), osmotic
conditioning in its modern sense, aims to
reduce the time of seedling emergence, as
well as synchronize and improves the
germination percentage by subjecting the
seeds of certain period of imbibitions using
osmotic solutions.
The seeds normally begin water uptake on
contact with this solution stop the process as
soon as they become balanced with the water
potential of the solution. Rapid germination
and emergence is an important factor for
successful establishment.
Materials and Methods
The present investigation “Influence Of
Hydration Treatments On Seedling Characters
Of Soybean (Glycine max L.)” is carried out
in the Post graduate laboratory, Department of
Genetics and Plant Breeding and P.G.
Laboratory, Department of biochemistry
(JIBB), Sam Higginbottom University of
Agriculture, Technology & Sciences,
Prayagraj, Uttar Pradesh, India during 20192020, to assess the potential of botanicals for
germination, seedling vigour and germination
index in Soybean.
The data was collected on ten randomly
selected healthy seedlings plants from each
replication and different observations were
recorded. Inorganic and organic priming
methods were adopted and treatments used
are as T0 (Control), T1 –Zinc sulphate
(ZnSO4) (2%), T2-Magnesium sulphate
(MgSO4) (2%), T3-Potassium chloride (KCl)
(2%), T4- Potassium nitrate (KNO3) (2%),T5Polyethylene Glycol (PEG) 6000nm (20%),
T6-Salicylic acid (2%), T7 - Moringa leaf
extract (5%), T8 - Curry leaf extract (5%), T9Mint leaf extract (5%) T10 - Neem leaf extract
(5%). The estimation of protein was done by
Lowry’s method (1951).

Preparation of solutions
The solution of (2%)was prepared by
dissolving 2 gms of chemical in 100 ml of
distilled water each in separate beakers for
making chemical solutions respectively. For
the preparation of botanical leaf extracts
Moringa, Curry leaf, neem, Mint leaves were
collected from Horticulture Research fields,
SHUATS. These leaves were shade dried and
made into fine powder.5g of each powder is
dissolved in 100ml of distilled water to make
5% solution
After preparation of solutions, seeds were
soaked in for a duration of 6hrs and shade
dried. These seeds were used for further
laboratory studies to record observations.
Results and Discussion
It is evident from the present investigation
that hydration treatments with chemicals and
botanicals have significant effect on quality
parameters in Soybean. In general, most of
the treatments have increased germination and
vigour parameters as compared to control
(untreated seeds).
The study reveals that seeds primed with PEG
6000 nm@ 20% hydrated for 6 hrs(T5)
recorded maximum value for germination
percentage (89%), germination energy (48%),
shoot length (16.25cm), root length
(13.15cm), seedling length (29.41cm),
seedling fresh weight (7.17gms), seedling dry
weight (1.22gm), seedling vigour index I
(2617) and vigour index II (109.45). And the
second highest was recorded for KNO3 with
germination percentage (88%), germination
energy (46.5), shoot length (15.9), root length
(12.89cm), seedling length (29.41cm),
seedling fresh weight (7.08gms) seedling dry
weight (1.18gms), seedling vigour index I
(2534) and seedling vigour index II (105.15)
(Table 1 and 2).
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Table.1 Mean performance of seed quality parameters due to various priming treatments in Soybean
Treatme
nt
symbol
T0
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
Mean
F.
C.D.
S.E.(m)
S.E.(d)
C.V.

Germination
(%)
69.00
85.50
83.75
85.5
88
89
84.25
87
83.75
83.5
86
84.11
S
2.837
0.982
1.389
2.335

Germinat
ion
energy
37.5
42
43.25
43
46.5
48
44
45
41
42
41.75
43.09
S
3.351
1.160
1.640
5.382

Root
length

Shoot
length

Seedling
length

12.85
15.44
15.20
14.97
15.9
16.25
15.02
15.55
14.72
15.25
15.43
15.14
S
0.615
0.213
0.301
2.809

10.83
11.51
12.33
12.40
12.89
13.15
12.45
12.83
12.39
12.51
12.73
12.36
S
0.411
0.142
0.201
2.299

23.67
26.94
27.53
27.37
28.79
29.41
27.47
28.39
27.11
27.76
28.16
27.50
S
0.755
0.261
0.369
1.898

Seedling
fresh
weight
6.63
6.78
6.91
6.87
7.08
7.17
6.72
6.96
6.68
6.78
6.94
6.86
S
0.065
0.023
0032
0.659

Seedling
dry
weight
1.04
1.08
1.07
1.11
1.18
1.22
1.10
1.18
1.10
1.07
1.17
1.12
S
0.040
0.014
0.02
2.476

Table.2 Influence of hydration treatments on protein in soybean seeds
Treatment
T0
T4
T5
T7
T10

O.D at 660 nm Protein Percentage
0.55
35.39%
0.57
36.68%
0.564
36.29%
0.561
36.1%
0.557
35.84
2700

Seed
vigour
index-1
1633
2304
2305
2340
2534
2617
2315
2470
2270
2318
2423
2320.18
S
104.04
36
50.91
3.102

Seed vigour
index-2
71.95
94.03
88.16
96.4
105.15
109.45
93.73
103.1
92.55
89.34
100.16
94.91
S
4.145
1.434
2.028
3.022
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Similar results was obtained by H. Sadeghi et
al., (2011), Duman (2006), Leila Yari et al.,
(2010), Tian et al., (2014), Abdullahil Baque
et al., (2016), Shivashu Singh et al.,(2015).
The results also indicate that hydration
method had little influence on protein content
of soybean seeds. The O.D values obtained
are taken from the spectrophotometer at
660nm and then the protein percentage is
calculated.
In conclusion based on the present
investigation, hydration of soybean seeds with
chemicals and botanicals shown a high
performance in germination and vigour
parameters of the seeds than control
comparatively. Seed treatment with Poly
ethylene glycol (PEG6000) @20%for 6 hours
shown significant values of germination
percentage, germination energy, seedling
length, fresh and dry weight of seedling and
seed vigour index I and seed vigor index II.
among all the treatments in soybean followed
by Potassium Nitrate (KNO3) and Moringa
leaf extract. The results also indicates that
hydration method had little influence on
protein content of soybean seeds.
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