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Abstract: The effect of different storage containers, polymer film coatings, fungicide and insecticides on storability of green
gram was studied with green gram Var. GAM 5. The seeds were treated with various treatments i.e., Control (Ty),
Imidacloprid 48% FS @2.5 ml/kg seed (T,), Thiram 75% WS @3 g/kg seed (T3), Polymer seed coating @5 ml/kg seed (T,),
Imidacloprid 48% FS @ 2.5 ml/kg seed + Polymer seed coating @5ml/kg seed (Ts), Thiram 75% WS @3g/kg seed+
Polymer seed coating @5ml/kg seed (T¢), Imidacloprid 48% FS@2.5 ml/kg seed+ Thiram 75% WS @ 3g/kg seed+ Polymer
seed coating @5 ml/kg seeds (T-).These treated seeds were stored in three different storage containers i.e.,Non woven Bag
(Cy) Polythene bag (700 gauge) (C,) and Double lined Polybags(Cs) for period of 3 months (D,), 6 months (D,) and 9
months (D3). The results revealed that the seeds stored in Polythene bag (700 gauge) (C,) and treated with Imidacloprid
48% FS @2.5 ml/ kg seed+ Thiram 75% WS @ 3 g/kg seed+ Polymer seed coating @ 5 ml/kg seeds (T;) show promising

results even after 9 months of storage (D,).
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INTRODUCTION

n India, the production of pulses is around 18.30

million tonnes from an area of 28.20 million
hectares. Area under green gram in India is 3.0
million hectares with an annual production of 1.5
million tonnes (Ananthi et al., 2017).Greengram
[Vignaradiata (L.) Wilczek] is an important pulse
crop locally known as mung bean, golden gram,
mung or moong and considered to be native of India,
Central Asia and grown widely innumber of Asian
countries(Deshmukh et al., 2016).Nearly 7 per cent
of the pulse area isoccupied by green gram, which is
the third most important pulse crop of India in terms
of areacultivated and production next to chickpea and
pigeon pea.
Seed being a biological entity, deterioration is
inevitable, irreversible and inexorable. Loss of seed
vigour and viability is hereditary in nature and
senescence is common for the entire livingorganism
(Malarkodi&Ananthi,2017).Physiologicaldeterioratio
n of seeds during storage is considered to be one of
the major factors preventing seeds from normal
germination and vigorous seedling growth.The
deterioration of physiological quality of seeds during
storage is mainlyattributed to periods of
storage,containers, seed moisturecontent and seed
treatment (Delouche& Baskin, 1973; Kumar &
Singh, 1984; Roberts, 1986; Basu&Rudrapal, 1980
and Sujatha&Ramamoorthy, 2009).Germination is
one of the most sensitive stages inplant life cycle.
For achieving the highest yield, rapid anduniform
germination in the field is most essential (Karjuleet
al., 2019).0ne of themost important basic needs for
higher productivity is quality of seed characterized
by higherviability and vigour (Yaklich et al., 1979
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and Malarkodi&Ananthi, 2017).These two characters
cannot be maintained instorage especially in
legumes, because they rapidly deteriorate under
ambient storagecondition. Pulses are mesobiotic in
storage behaviour, which can only be stored uptoa
storage period of three years,and their higher
lipoprotein content which gain moisture on storage
undergo rapid lipid peroxidation that leads to
degradation of seed quality characters and finally
ends with death of seed (Agrawal&Dadlani, 1995;
Ewart, 1908 and Malarkodi&Ananthi, 2017). The
quality of seed in storage is determined both by
intrinsic and extrinsicfactors. Among the diversified
factors, pre storage treatment play a vital role in
extending the storability of seeds to longer duration
without appreciableloss in vigour and viability would
be heeled for farmers and seed producers
(Kalyan&Dadhich, 1999 and Malarkodi&Ananthi,
2017).At present several seed enhancement
techniques are available for qualityupgradation. It
has two goals; one is related to seed designing and
other to seed functioning.Seed designing can be
achieved by the seed management techniques viz.,
fortification, hardening, coating and pelleting.
Various pre-sowing physiological and chemical
seedtreatment methods are available to increase the
productivity. But, such scientific seedtreatment
methods are not adoptable to the farmers, mainly
because of non-availability ofchemicals and also the
high cost.

In the light of the above, findings the present
experiment was conducted to find the effect of
different storage containers, storage periods and seed
treatments on the seed quality aspects of green gram
seeds.
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MATERIALS AND METHODS

The experiment was carried out at the Department of
Seed Science and Technology, B. A. College of
Agriculture, Anand Agricultural University, Anand,
Gujarat. Green gram Var. GAM 5 was subjected to
seven different treatments i.e., Control (Ty),
Imidacloprid 48% FS @2.5 ml/kg seed (T,), Thiram
75% WS @3 g/kg seed (T3), Polymer seed coating
@5 ml/kg seed (T,4), Imidacloprid 48% FS @ 2.5
ml/kg seed + Polymer seed coating @5ml/kg seed
(Ts), Thiram 75% WS @3g/kg seed+ Polymer seed
coating @5ml/kg seed (Tg), Imidacloprid 48%
FS@2.5 ml/kg seed+ Thiram 75% WS @ 3g/kg
seed+ Polymer seed coating @5 ml/kg seeds (T-).
These treated seeds were stored in three different
storage containers i.e.,Non woven Bag (C;)
Polythene bag (700 gauge) (C,) and Double lined
Polybags(C;) for period of 3 months (D;), 6 months
(D;) and 9 months (D3). The seeds from different
storage periods were kept for germination using
between the paper method as per ISTA procedure.
The germination percentage was recorded and later
ten normal seedlings were randomly selected from
each replication and observations were recorded for,
root length (cm), shoot length (cm), dry weight of
seedling (gm) and seedling vigour indices. The
vigour indices were calculated using the procedure
suggested by Adbul- Baki and Anderson (1973)
Seedling vigourindex-I= Germination (%) x Seedling
length (cm)

Seedling vigour index - ll= Germination (%) x
Seedling dry weight (g)

Statistical analysis were performed by two way
analysis ANOVA with factorial RBD design with the
significance level set at P<0.05. The dry software for
Windows was used for statistical analysis.

RESULTS AND DISCUSSION

The seed quality parameters were differed
significantly due to the different combinations of
seed treatments, storage containers and storage
periodsare presented in table 1 to 5 and Fig. 1 to 8.
Effect of different seed treatments on the seed
quality parameters:

Among various combinations of seed treatments, the
seeds treated with Imidacloprid 48% FS @2.5 ml/ kg
seed, Thiram 75% WS @ 3 g/kg seed and Polymer
seed coating @ 5 ml/kg seeds (T;) showed higher
seed quality parameters compared to others. Highest
germination of 93.0 %, 94.2% and 93.6% was
recorded in the same treatment in the first, second
and pooled years analysis. The seedling length of
22.81 c¢cm was recorded in T in the pooled year
analysis, which was higher among all the treatments.
The lowest of 20.26 cm was found in control (Ty).
The seedling dry weight followed the similar trend
with highest of 0.207 g in T; compared to 0.173 g of
control seeds. The treatment T; showed a higher
value of 2080, 2196 and 2138 in first, second and

pooled year in seedling vigour index I. However,
seedling vigour index | was recorded minimum in the
control seeds with 1622, 1741 and 1681 in first,
second and pooled years. The highest vigour index I1
of 19.37 was recorded in the same treatment in the
pooled year analysis. Malarkodl&Ananth|(2017)
showed that the seeds Wlth polymer @ 3ml kg™,
|m|daclopr|d @ 2ml kg*, carbendazim@ 2g kg’
'registered higher germination compared to other.
Duan& Burris (1997) explained the possibilities of
using polymers along with other chemicals to ensure
the keeping quality of seeds.Dexter & Takao (1960)
suggested that adsorption of moisture from the
storage environment has been reduced by coating the
seeds with polymer in soybean and sugar beet,
respectively.

Effect of storage containers onseed quality
parameters

Highest germination percentage of 89.66% and
91.21% in the 1% and 2" year respectively and
90.44% was observed in the pooled analysis in the
seeds stored in Polythene bag (700 gauge)
(C,).Lowest germination percentage of 85.61%,
86.22% and 85.92% was recorded in the seeds stored
in Non woven bags (C,) during 1%, 2" year and
pooled respectively. The root length followed similar
trend as that of germination percentage. The highest
root length of 8.80 cm, 9.78 cm and 9.29 cm was
recorded in 1%, 2™ and pooled year analysis
respectively.Highest seedling length of 21.61 cm,
22.97 cm and 22.29 cm was recorded in Polythene
bag (700 gauge) (C,) during 1%, 2" and pooled year
analysis. Whereas lowest seedling length of 20.97 cm
and 22.31 cm was recorded in 1% and 2" year
respectively in Non woven Bag (C,). In the 1% year
highest seedling dry weight of 0.176 g was recorded
in double lined polybags (C;), whereas in 2™ year a
dry weight of 0.211 g was recorded in C;. During the
pooled year analysis higher dry weight of 0.189 g
was recorded in Cs.The seedlingvigour index | and
seedlingvigour index Il showed a distinct difference
with change in various storage containers. In the 1%
year highest seedlingvigour index | of 1945 was
recorded in C, container, followed by 1860 in C;
container and lowest in 1799 in C; container. In the
next consecutive year, and pooled similar trend was
observed. Seedling vigour index Il was recorded
highest in C; with 16.71 while lowest of 16.07 in C;
in pooled year analysis. Similar result was recorded
in soybean, where polybag showed higher seed
quality parameters compared to cloth bag storage in
soybean seeds. As the rate of moisture absorbance in
higher in the cloth bag compared to polythene bags
(Moniraet al., 2012).Pallavi & Krishna (2018)
showed similar results on Impatiens talbotii, where
seeds stored in four different humidity regimes in
two different temperatures. They reported that seeds
stored under ambient humidity at cold temperatures
showed higher germination attributes till end of
storage period.
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Table 1. Effect of storage containers, treatments and storage periods of Green gram var. GAM 5 on germination (%)
Year-1 Year-2 Pooled
Treatment Treatment Treatment
Storage CXD CXD CXD
Container | “ 700 | T, T, Ts T Ts Te T T T Ts T Ts Te T T T, Ts T Ts Ts T
D, 77.00 | 89.00 | 84.00 | 80.00 | 90.00 | 90.00 | 93.00 | 86.14 |77.33 [91.00 [84.00 [86.00 [90.67 [90.00 |94.00 | 8757 | 77.16 | 90.00 | 84.00 | 83.00 | 90.33 | 90.00 | 93.50 | 86.85
Gy D, 80.00 | 84.00 | 84.00 | 83.00 | 90.00 | 87.00 | 90.00 | 85.42 |78.00 |84.00 [84.00 |84.67 |87.00 [86.33 |o0.67 | 8495 | 79.00 | 84.00 | 84.00 | 83.83 | 88.50 | 86.67 | 90.33 | 85.19
Ds 82.00 | 84.00 | 83.00 | 83.00 | 89.00 | 85.00 | 91.00 | 85.28 |84.00 |85.67 [84.00 |[83.33 |88.00 |[85.33 |[92.67 | 86.14 | 83.00 | 84.83 | 83.50 | 83.16 | 88.50 | 85.16 | 91.83 | 85.71
D, | 8800 | 94.00 | 91.00 | 89.00 | 95.00 | 95.00 | 96.00 | 9257 [90.67 [94.67 [93.33 |91.67 [94.67 [95.67 |0s.00 | 9409 | 89.33 | 94.33 | 92.16 | 90.33 | 94.83 | 9533 | 97.00 | 93.33
C, D, 87.00 | 90.00 | 89.00 | 88.00 | 92.00 | 91.00 | 98.00 | 90.71 |88.67 [91.67 [89.67 |91.33 [93.00 [91.67 |98.33 | 9204 | 87.83 | 90.83 | 89.33 | 89.67 | 92.50 | 91.33 | 98.16 | 91.38
D 79.00 | 86.00 | 84.00 | 81.00 | 90.00 | 89.00 | 91.00 | 85.71 [80.20 |87.53 |86.20 |[82.53 [92.80 |[89.87 |[93.47 | 8751 | 79.60 | 86.76 | 85.10 | 81.76 | 91.40 | 89.43 | 92.23 | 86.61
D, 85.00 | 88.00 | 87.00 | 86.00 | 94.00 | 92.00 | 94.00 | 89.57 [84.67 [89.00 [87.00 |86.00 [94.00 [92.67 |93.00 | 89.47 | 84.83 | 88.50 | 87.00 | 86.50 | 94.00 | 92.33 | 93.50 | 89.52
Cs D, 84.00 | 89.00 | 88.00 | 84.00 | 93.00 | 89.00 | 93.00 | 8857 |85.33 [89.00 [88.00 |83.00 [94.33 |[88.67 |os.00 | 89.04 |84.66 | 89.00 | 88.00 | 83.50 | 93.67 | 88.83 | 94.00 | 88.80
Ds 79.00 | 86.00 | 84.00 | 81.00 | 90.00 | 89.00 | 91.00 | 85.71 |81.00 |85.67 |84.67 |81.67 |92.67 |[87.67 |[92.67 | 86.57 | 80.00 | 85.83 | 84.33 | 81.33 | 91.33 | 88.33 | 91.83 | 86.14
T T Ts T, Ts Te T T T Ts Ts Ts Te T T T, Ts T Ts Te T
Treatment C C C
TXC TXC TXC
c, | 7966 | 8566 | 83.66 | 8200 | 89.66 | 87.33 | 91.33 | 8561 | 79.77 | 86.88 | 84.00 | 84.66 | 88.56 | 87.22 | 9244 | 86.22 | 7977 | 86.27 | 83.83 | 83.33 | 89.11 | 89.27 | 91.88 | 8592
Container Cz 84.66 90.00 88.00 86.00 92.33 91.66 95.00 89.66 86.51 91.28 89.73 88.51 93.48 92.40 96.60 91.21 85.58 90.64 88.86 87.25 92.91 92.03 95.80 90.44
C, | 8266|8766 | 8633 | 83.66 | 92.33 | 90.00 | 92.66 | 87.95 | 83.66 | 87.89 | 86.55 | 8355 | 93.66 | 89.66 | 9356 | 88.36 | g316 | 87.77 | 86.44 | 83.77 | 93.00 | 89.83 | 93.11 | 88.15
Treatment D D D
TXD TXD TXD
D, | 8333|9033 | 87.33 | 8500 | 93.00 | 9233 | 9433 | 89.42 | 8422 | 91.55 | 88.11 | 87.88 | 93.11 | 9277 | 95.00 | 9038 | g377 | 90.94 | 87.72 | 86.61 | 93.05 | 92.56 | 94.67 | 89-90
Sptgr'i"(‘)%e D, | 8367 | 87.67 | 87.00 | 85.00 | 9167 | 89.00 | 93.67 | 88.23 | 84.00 | 88.22 | 87.22 | 8633 | 91.44 | 83.89 | 94.66 | 88.68 | 83.84 | 87.95 | 87.12 | 85.67 | 91.56 | 88.95 | 94.16 | 88.46
D, | 8000 | 8533 | 83.67 | 8167 | 89.67 | 87.67 | 91.00 | 8557 | 8173 | 86.28 | 84.95 | 8281 | 9115 | 87.62 | 92.93 | 8674 | 80.86 | 85.81 | 8431 | 8208 | 90.42 | 87.64 | 91.96 | 86.15
Treatment mean | 82.33 | 87.77 | 86.00 | 84.00 | 91.44 | 89.66 | 93.00 83.31 | 88.68 | 86.76 | 85.57 | 91.9 | 89.76 | 94.2 82.82 | 88.23 | 86.38 | 84.78 | 91.67 | 89.71 | 936
Comparing means SEm (%) CD@5% SEm () CD@5% SEm (%) CD @5%
Treatment 0.46 131 043 1.22 031 0.88
Container 0.30 0.85 0.28 0.80 0.20 058
Storage period 0.30 0.85 0.28 0.80 0.20 058
TXC 0.81 NS 075 212 055 152
TXD 0.81 NS 075 NS 054 151
CcXDb 053 1.48 0.49 1.38 0.36 1.00
TXCXD 1.40 NS 131 367 0.93 259
V% 277 257 267




590

Table 2. Effect of storage containers, treatments and storage periods of Green gram var. GAM 5 on seedling length (cm)
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Year-1 Year-2 Pooled
Treatment Treatment Treatment CXD
Container Sptgrri%%e T T, T, T Ts Te T, | CXP | g T, T, T Ts Te T, | CXP | T Ts T Ts Ts T
D, 18.56 | 20.34 | 21.39 | 2156 | 23 | 22.2 | 212 | 21.17 | 21.69 | 22.67 | 22.53 | 25.23 | 24.29 | 27.63 | 22.69 | 2381 | 20.12 | 215 | 21.96 | 23.39 | 23.64 | 24.91 | 21.94 | 22.49
c, D, 2018 | 23.041 | 2054 | 2002 | 2273 | 21.72 | 2253 | 21.59 | 19.63 | 25.31 | 21.67 | 17.17 | 2559 | 2256 | 2451 | 22.34 | 19.9 | 24.35 | 21.1 | 1859 | 24.16 | 22.14 | 2351 | 21.97
D, 2000 | 1952 | 1933 | 1804 | 20 | 2077 | 2348 | 20.16 | 2045 | 20.26 | 203 | 196 | 2099 | 21.72 | 22.22 | 20.79 | 20.22 | 19.89 | 19.81 | 18.82 | 20.49 | 21.24 | 22.85 | 20.48
D, 19.68 | 2222 | 24.07 | 1819 | 2426 | 24.95 | 27.37 | 22.96 | 23.74 | 2559 | 25.93 | 24.36 | 25.85 | 25.99 | 27.46 | 2556 | 2171 | 239 | 25 | 2127 | 25.05 | 25.47 | 27.41 | 2426
[ D, 2028 | 23.08 | 21.95 | 2358 | 22.09 | 22.85 | 21.9 | 2224 | 21.38 | 255 | 21.37 | 25.97 | 22.69 | 2453 | 27.41 | 2412 | 20.83 | 24.28 | 21.66 | 24.77 | 22.38 | 23.69 | 24.65 | 23.18
D, 17.21 | 2021 | 19.2 | 2025 | 21.5 | 19.78 | 19.19 | 19.62 | 17.79 | 1956 | 1881 | 192 | 21.2 | 1957 | 1851 | 19.23 | 17.5 | 19.88 | 19 | 1972 | 21.35 | 19.67 | 18.85 | 19.43
by 19.97 | 23.91 | 2159 | 21.07 | 22.14 | 13.04 | 22.85 | 22.08 | 23.45 | 27.65 | 217 | 25.06 | 2539 | 25.47 | 25.88 | 24.94 | 21.71 | 25.78 | 21.64 | 23.06 | 23.76 | 24.25 | 24.36 | 2351
Cs D, 2049 | 2021 | 2141 | 20.08 | 22.88 | 20.54 | 21.60 | 21.03 | 21.47 | 19.29 | 21.09 | 21.18 | 23.46 | 20.15 | 21.76 | 21.2 | 20.98 | 19.74 | 21.24 | 20.63 | 23.17 | 20.34 | 21.67 | 21.12
D, 20.76 | 18.68 | 19.58 | 21.19 | 20.35 | 20.29 | 21.10 | 2027 | 17.95 | 16.98 | 19.06 | 20.48 | 19.85 | 17.57 | 18.94 | 1869 | 19.35 | 17.83 | 19.32 | 20.83 | 20.1 | 18.93 | 20.02 | 19.48
Treatment T, T, T _ ;AC TS Ts T c T, T, TS T4T 1 Ts Ts T c T T, TS T4T i Ts Ts T C
C 1058 | 21.09 | 20.42 | 19.87 | 21.91 | 21.56 | 22.4 | 20.97 | 2058 | 22.74 | 215 | 20.66 | 23.6 | 23.97 | 23.13 | 22.31 | 20.08 | 21.91 | 20.96 | 20.27 | 22.76 | 22.76 | 22.77 | 21.64
Container c 19.05 | 21.83 | 21.74 | 20.67 | 22.61 | 22.52 | 22.82 | 21.61 | 20.97 | 2354 | 22.03 | 23.17 | 23.24 | 23.36 | 24.46 | 22.97 | 20.01 | 22.69 | 21.88 | 21.92 | 22.93 | 22.94 | 23.64 | 22.29
C 2041 | 2093 | 2086 | 2078 | 21.79 | 21.29 | 21.85 | 21.13 | 20.95 | 21.3 | 20.61 | 22.24 | 229 | 21.06 | 2219 | 21.61 | 20.68 | 21.12 | 20.73 | 21.51 | 22.34 | 21.17 | 22.02 | 21.37
Treatment T, T, Ts - ;,D Ts Ts T b T, T, Ts T L Ts Ts T b T, T, Ts T4T i Ts Ts T D
D, 194 | 2215 | 2235 | 2027 | 2313 | 23.39 | 238 | 22.07 | 22.96 | 253 | 23.38 | 24.88 | 25.17 | 26.36 | 2553 | 24.77 | 21.18 | 23.73 | 22.87 | 2258 | 24.15 | 24.88 | 24.67 | 2342
Sptgr'i"(‘)%e D, 2032 | 2223 | 21.3 | 2122 | 2256 | 217 | 2201 | 21.62 | 20.82 | 23.36 | 21.37 | 21.44 | 23.91 | 22.41 | 2455 | 2255 | 2057 | 22.80 | 21.34 | 21.33 | 23.24 | 22.06 | 23.28 | 22.08
D, 19.32 | 19.47 | 19.37 | 19.82 | 20.61 | 20.28 | 21.25 | 20.02 | 18.73 | 18.93 | 19.39 | 19.75 | 20.68 | 19.62 | 19.89 | 19.57 | 19.03 | 19.20 | 19.38 | 19.79 | 20.65 | 19.95 | 20.57 | 19.79
Treatment mean 1968 | 2128 | 21 | 2044 | 221 | 21.79 | 22.35 20.83 | 2253 | 21.38 | 22.02 | 23.25 | 22.79 | 23.26 2026 | 21.91 | 21.19 | 21.23 | 22.68 | 22.29 | 22.81
Comparing means SEm (2) CD @ 5% SEm (4) CD @ 5% SEm (3) CD @ 5%
Treatment 017 0.48 0.20 057 013 0.37
Container 0.11 032 013 0.37 0.25 NS
Storage period 0.11 032 013 0.37 0.78 NS
TXC 0.30 0.84 0.35 1.00 0.35 1.08
TXD 0.30 0.84 035 1.00
XD 0.19 055 0.23 0.65
TXCXD 052 1.46 061 1.73 0.70 2.06
427 481 456

CV %
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Table 3. Effect of polymer film coating, fungicide, insecticide, storage containers and storage period on seedling dry weight (g)
Year 1 Year 2 Pooled
Treatment Treatment Treatment
Stor CXD CXD CXD
Container p:ri%%e i T Ts i Ts To T T T Ts T, Ts Te T T | T | T | W | T | T | T
b 0.126 | 0.130 | 0150 | 0.136 | 0.200 | 0.176 | 0.176 | 0.156 | 0.230 | 0.237 | 0.197 | 0.227 | 0.267 | 0.240 | 0.237 | 0.233 | 0.178 | 0.183 | 0.173 | 0.181 | 0.233 | 0.208 | 0.206 | 0.195
1
c b 0.170 | 0.186 | 0.160 | 0.196 | 0.200 | 0.176 | 0.200 | 0.184 | 0.197 | 0.193 | 0.200 | 0.187 | 0.187 | 0.197 | 0.220 | 0.197 | 0.183 | 0.190 | 0.180 | 0.191 | 0.193 | 0.186 | 0.210 | 0.190
2
b 0.136 | 0.160 | 0.140 | 0.126 | 0.136 | 0.146 | 0.180 | 0.146 | 0.193 | 0.193 | 0.207 | 0.193 | 0.190 | 0.217 | 0.230 | 0.203 | 0.165 | 0.176 | 0.173 | 0.160 | 0.163 | 0.181 | 0.205 | 0.175
3
o 0.176 | 0190 | 0.186 | 0.176 | 0.196 | 0.196 | 0.196 | 0.188 | 0.210 | 0.197 | 0217 | 0.207 | 0.217 | 0227 | 0.220 | 0.213 | 0.193 | 0.193 | 0.201 | 0.191 | 0.206 | 0.211 | 0.208 | 0.201
1
C b 0.166 | 0.156 | 0.146 | 0.156 | 0.156 | 0.150 | 0.206 |0.162 | 0.157 | 0.190 | 0.180 | 0.203 | 0.190 | 0.200 | 0.220 | 0.191 | 0.161 | 0.173 [ 0.163 | 0.180 | 0.173 | 0.175 | 0.213 | 0.177
2
5 0.140 | 0150 | 0.166 | 0.136 | 0.176 | 0.150 | 0.156 | 0.153 | 0.180 | 0.210 | 0.207 | 0.167 | 0.233 | 0.203 | 0.197 | 0.199 | 0.160 | 0.180 | 0.186 | 0.151 | 0.205 | 0.176 | 0.176 | 0.176
3
b 0.200 | 0206 | 0.170 | 0.200 | 0.210 | 0.196 | 0.216 | 0.200 | 0.200 | 0.220 | 0.200 | 0.177 | 0.217 | 0.180 | 0.260 | 0.207 | 0.200 | 0.213 | 0.185 | 0.188 | 0.213 | 0.183 | 0.238 | 0.203
1
cs o 0.146 | 0.156 | 0.186 | 0.140 | 0.166 | 0.176 | 0.210 |0.169 | 0.157 | 0.193 | 0.190 | 0.180 | 0.207 | 0.190 | 0.240 | 0.193 | 0.151 | 0.175 | 0.188 | 0.160 | 0.186 | 0.183 | 0.225 | 0.181
2
5 0.136 | 0.156 | 0.166 | 0.160 | 0.190 | 0.160 | 0.160 | 0.161 | 0.197 | 0.210 | 0.200 | 0.213 | 0.213 | 0.200 | 0.200 | 0.204 | 0.166 | 0.183 | 0.183 | 0.186 | 0.201 | 0.180 | 0.180 | 0.183
3
T T, Ts T, Ts Ts T; T T, Ts N Ts Ts T; T T, Ts T, Ts Te T;
Treatment C C C
TXC TXC TXC
c 0.144 | 0158 | 0150 | 0.153 [ 0.178 | 0.166 | 0.185 | 0.162 | 0.207 | 0208 | 0.201 | 0.202 | 0.214 | 0218 | 0.229 | 0.211 | 0.175 | 0.183 [ 0.175 [ 0.177 | 0.196 | 0.192 | 0.207 | 0.186
1
Container| ¢ 0.161 | 0.165 | 0.166 | 0.156 | 0.176 | 0.165 | 0.186 | 0.168 | 0.182 | 0.199 | 0.201 | 0.192 | 0.213 | 0210 | 0.212 | 0.201 | 0.171 | 0.182 | 0.183 | 0.174 | 0.195 | 0.187 | 0.199 | 0.184
2
c 0.161 | 0173 | 0174 | 0.166 | 0.188 | 0.177 | 0.195 |0.176| 0.184 | 0208 | 0.197 | 0.190 | 0.212 | 0.190 | 0.233 | 0.202 | 0.172 | 0.190 | 0.185 | 0.178 | 0.200 | 0.183 | 0.214 | 0.189
3
T T, Ts T4 Ts Te Tz T: T, T3 T4 Ts Te Tz Ty T, T3 Ta Ts Te T
Treatment D D D
TXD TXD TXD
b 0.167 | 0175 | 0.168 | 0.171 | 0.202 | 0190 | 0.196 |0.181| 0213 | 0217 | 0.204 | 0.203 | 0.233 | 0215 | 0.238 | 0.218 | 0.190 | 0.196 [ 0.186 | 0.187 | 0.217 | 0.202 | 0.218 | 0.199
1
Storage b 0.161 | 0.166 | 0.164 | 0.164 | 0.174 | 0167 | 0.205 |0.172| 0170 | 0192 | 0.190 | 0.190 | 0.194 | 0.195 | 0.226 | 0.194 | 0.165 | 0.179 | 0.177 | 0.177 | 0.184 | 0.181 | 0.216 | 0.183
period 2
b 0.137 | 0.155 | 0157 | 0.141 | 0.167 | 0152 | 0.165 | 0.154 | 0.190 | 0204 | 0.204 | 0.191 | 0.212 | 0206 | 0.208 | 0.202 | 0.163 | 0.180 | 0.181 | 0.166 | 0.190 | 0.179 | 0.187 | 0.178
3
Treatment mean 0.155 | 0.165 | 0.163 | 0.158 | 0.181 | 0.170 [0.189 0.191 | 0204 | 0.199 | 0.194 | 0.213 | 0.205 | 0.224 0.185 [ 0.181 [ 0.176 | 0.197 | 0.188 | 0.207
Comparing means SEm () CD (P=0.05) SEm (%) CD (P=0.05) SEm () CD (P=0.05)
0.003 0.007 0.002 0.007 0.002 0.005
Treatment
) 0.002 0.005 0.002 0.004 0.006 NS
Container
) 0.002 0.005 0.002 0.004 0.006 NS
Storage period
) } } ) 0.004 NS
TxC 0.004 0.012 0.004 0.012
) NS 0.004 0.003 0.008
XD 0.004
0.002 0.008 0.002 0.008 0.011 NS
CXD
0.007 0.021 0.007 0.021 0.010 NS
TXCXD
8.44 6.11 7.18

CV%
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Table 4. Effect of polymer film coating, fungicide, insecticide, storage containers and storage period on seedling vigour index |

Year 1 Year 2 Pooled
Treatment Treatment Treatment
Storage CXD CXD CXD
Container b rio% T, T, T T, Ts Te T, T, T, Ts Ty Ts Te T, T T, T3 T4 Ts Ts Ty
D, 1428 | 1811 | 1796 | 1724 | 2070 | 1997 | 1971 | 1828 | 1677 | 2059 | 1892 | 2173 | 2203 | 2487 | 2135 | 2090 | 1553 | 1936 | 1844 | 1949 | 2137 | 2242 | 2053 | 1959
C: D, 1614 | 1964 | 1722 | 1662 | 2046 | 1887 | 2027 | 2132 | 1532 | 2126 | 1819 | 1452 | 2228 | 1948 | 2221 | 2408 | 1573 | 2045 | 1771 | 1557 | 2137 | 1918 | 2125 | 2270

D, | 1640 | 1642 | 1604 | 1497 | 1779 | 1765 | 2136 | 1979 | 1717 | 1785 | 1705 | 1633 | 1844 | 1853 | 2059 | 2.235 | 1679 | 1689 | 1655 | 1565 | 1812 | 1809 | 2098 | 2107

D, 1731 | 2087 | 2189 | 1620 | 2302 | 2370 | 2627 | 1846 | 2153 | 2423 | 2421 | 2233 | 2447 | 2485 | 2691 | 1904 | 1042 | 2255 | 2305 | 1927 | 2375 | 2428 | 2659 | 1875

C, D, 1764 | 2077 | 1954 | 2074 | 2031 | 2078 | 2144 | 2017 | 1896 | 2337 | 1915 | 2373 | 2108 | 2249 | 2698 | 2225 | 1831 | 2207 | 1935 | 2224 | 2070 | 2164 | 2421 | 2121

Ds 1358 | 1739 | 1614 | 1641 | 1934 | 1759 | 1746 | 1864 | 1426 | 1712 | 1620 | 1583 | 1967 | 1758 | 1730 | 1890 | 1393 | 1726 | 1617 | 1613 | 1951 | 1759 | 1739 | 1877

D, 1698 | 2105 | 1874 | 1832 | 2082 | 2117 | 2147 | 1723 | 1986 | 2460 | 1888 | 2156 | 2387 | 2360 | 2407 | 1793 | 1842 | 2283 | 1882 | 1994 | 2235 | 2239 | 2277 | 1758

Cs D, 1721 | 1798 | 1882 | 1683 | 2126 | 1828 | 2008 | 1684 | 1832 | 1716 | 1854 | 1760 | 2213 | 1787 | 2066 | 1.686 | 1777 | 1757 | 1868 | 1722 | 2169 | 1808 | 2037 | 1685
D, 1640 | 1607 | 1644 | 1716 | 1833 | 1804 | 1919 | 1738 | 1454 | 1454 | 1613 | 1673 | 1840 | 1540 | 1756 | 1619 | 1547 | 1531 | 1629 | 1695 | 1837 | 1672 | 1838 | 1678
T T, Ts T, Ts Ts T; T T, Ts N Ts Ts T; T T, Ts T, Ts Te T;
Treatment C C C
TXC TXC TXC

C, 1561 | 1805 | 1707 | 1627 | 1965 | 1883 | 2045 | 1799 | 1642 | 1973 | 1805 | 1752 | 2091 | 2096 | 2138 1945 1601 | 1889 | 1756 | 1690 | 2028 | 1989 | 2091 | 1860

Container| ¢, 1618 | 1968 | 1919 | 1778 | 2089 | 2069 | 2172 | 1928 | 1825 | 2157 | 1985 | 2063 | 2174 | 2164 | 2373 | 2106 | 1721 | 2062 | 1952 | 1920 | 2131 | 2116 | 2272 | 1914

C, 1686 | 1837 | 1800 | 1744 | 2013 | 1917 | 2025 | 1864 | 1757 | 1877 | 1785 | 1863 | 2146 | 1895 | 2076 | 2025 | 1722 | 1857 | 1793 | 1803 | 2080 | 1906 | 2050 | 1887

T T, Ts Ty Ts Te T7 T T, Ts Ty Ts Ts T; T T, Ts Ts Ts Ts Ty
Treatment D D D
TXD TXD TXD

D, 1619 | 2001 | 1953 | 1775 | 2151 | 2161 | 2248 | 1980 | 1939 | 2315 | 2067 | 2187 | 2346 | 2444 | 2411 1909 1779 | 2157 | 2010 | 1956 | 2248 | 2303 | 2330 | 1715

Storage D, 1700 | 1946 | 1853 | 1806 | 2068 | 1931 | 2060 | 2244 | 1754 | 2060 | 1863 | 1862 | 2183 | 1995 | 2329 2006 1726 | 2003 | 1858 | 1834 | 2125 | 1963 | 2194 | 1698

pertod D, | 1546 | 1663 | 1621 | 1618 | 1848 | 1776 | 1934 | 2112 | 1533 | 1634 | 1646 | 1630 | 1884 | 1717 | 1849 | 1957 | 1539 | 1648 | 1633 | 1624 | 1866 | 1746 | 1891 | 1707
Treatment mean | 1622 | 1870 | 1809 | 1716 | 2022 | 1956 | 2080 1741 | 2002 | 1858 | 1893 | 2137 | 2052 | 2196 1681 | 1936 | 1834 | 1804 | 2080 | 2004 | 2138
Comparing means SEm () CD (P=0.05) SEm () CD (P=0.05) SEm () CD (P=0.05)
Treatment 16.00 44,77 21.82 61.06 13.68 37.93
Container 10.47 29.30 14.28 39.97 27.53 NS
Storage period 10.47 29.30 14.28 39.97 70.51 NS
TXC 33.14 NS 33.14 NS 23.85 66.12
TXD 33.14 92.73 33.14 92.73 48.03 NS
CXD 21.70 60.71 21.70 60.71 34.55 135.64
TXCXD 57.41 160.62 57.41 160.62 62.62 182.78

cV% 445 5.72 5.16
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Table 5. Effect of polymer film coating, fungicide, insecticide, storage containers and storage period on seedling vigour index Il

Year 1 Year 2 Pooled

Treatment Treatment Treatment
Storag CXD CXD CXD

e T T, Ts T, Ts Te T7 T T, Ts Ts Ts Ts T; T, T, Ts Ts Ts Ts T7
period

Contain
er

D, 9.63 | 11.58 | 126 10.79 | 18.01 | 15.78 | 16.28 | 13.61 | 17.78 | 21.38 | 16.52 | 19.41 | 24.04 | 21.60 | 22.08 20.40 | 13.7 | 16.48 | 14.56 15.1 21.08 | 18.69 | 19.18 | 16.96

C, D, 13.61 | 1555 | 1341 | 16.19 | 18.01 | 1523 | 18.00 | 17.42 | 1538 | 16.25 | 16.83 | 15.85 | 16.29 | 16.85 | 19.94 19.97 | 1449 | 159 | 1512 | 16.02 | 17.15 | 16.04 | 18.97 | 16.24

D, 11.09 | 13.41 | 116 10.92 | 1573 | 13.33 | 14.10 | 17.81 | 16.24 | 16.56 | 17.35 | 16.19 | 16.52 | 18.57 21.6 18.58 | 13.66 | 14.98 | 14.48 | 13.28 | 14.26 | 15.44 | 18.98 | 15.01

D, 1541 | 17.86 | 16.82 | 1558 | 1851 | 18.54 | 18.74 | 15.66 | 19.04 | 18.45 | 20.06 | 18.79 | 20.35 | 21.51 | 21.56 16.78 | 17.22 | 18.15 | 18.44 | 17.18 | 19.43 | 20.03 | 20.15 | 18.66

C, D, 14.35 | 13.95 | 12.89 | 13.63 | 14.24 | 13.65 | 20.09 | 14.71 | 13.89 | 17.37 | 15.94 | 1857 | 17.66 | 18.33 | 21.64 17.63 | 14.12 | 15.66 | 14.41 16.1 1595 | 1599 | 20.87 | 16.15

D; 11.06 | 12.88 | 13.88 | 12.96 | 17.02 | 14.22 | 14.10 | 1485 | 1443 | 1831 | 179 13.75 | 21.69 | 18.34 | 18.38 1737 | 1274 | 156 | 15.87 | 1234 | 18.71 | 15.84 | 16.24 | 15.33

D, 17.01 | 18.07 | 14.81 | 17.39 | 19.7 | 17.96 | 20.20 | 12.47 | 16.92 | 19.6 | 17.43 | 15.03 | 20.21 | 16.67 | 24.18 1758 | 16.97 | 18.83 | 16.12 | 16.21 | 19.95 | 17.31 | 22.19 | 18.22

Cs D, 12.18 | 13.68 | 16.24 | 11.73 | 1533 | 1555 | 19.53 | 13.09 | 13.45 | 17.04 | 16.77 | 14.97 | 19.62 | 16.85 | 22.88 1755 | 12.81 | 1536 | 16.51 | 13.35 | 17.48 | 16.2 21.2 16.13

D, 10.65 | 13.33 | 13.88 | 12.96 | 17.02 | 14.22 | 1457 | 13.90 | 1597 | 17.99 | 16.98 | 17.48 | 19.77 | 17.54 | 18.55 17.76 | 13.31 | 1566 | 1543 | 1522 | 18.39 | 15.88 | 16.56 | 15.78

T T T T, Ts Ts T T T Ts T, Ts Ts T T T, Ts T Ts Ts T
Treatment C C C
TXC TXC TXC
c, | 1144|1351 1254 | 12.46 | 16.01 | 14.44 | 1688 | 13.90 | 16.47 | 1807 | 16.91 | 17.15 | 1895 | 19.01 | 2121 | 1825 | 1395 | 1579 | 14.72 | 1480 | 17.48 | 1672 | 19.04 | 16.07
CO’;&“” c, | 136 | 1489 | 1452 | 1338 | 16.16 | 1517 | 17.64 | 15.05 | 1579 | 18.05 | 17.97 | 17.04 | 199 | 194 | 2083 | 1838 | 14.69 | 16.47 | 1642 | 1520 | 18.08 | 17.28 | 19.08 | 16.71
c, | 1328|1503 | 1497 | 1408 | 17.35 | 1591 | 181 | 1552 | 1545 | 1821 | 17.06 | 15.83 | 19.87 | 17.02 | 2187 | 17.90 | 14.36 | 16.62 | 16.02 | 1490 | 18.61 | 16.46 | 19.98 | 16.71
N T Ts T Ts Te T T T Ts T Ts Te T T T Ts T Ts Te T
Treatment D D D
TXD TXD TXD
D, | 1402 | 1583 | 1474 | 1459 | 1874 | 17.42 | 1840 | 1625 | 17.91 | 19.81 | 1800 | 17.74 | 2053 | 10.92 | 2260 | 19.65 | 1596 | 17.82 | 16.37 | 16.16 | 20.13 | 1867 | 205 | 17.95
Sptgr'i"(‘)%e D, | 1338 | 1430 | 14.18 | 1385 | 1586 | 14.81 | 19.21 | 15.10 | 14.24 | 16.89 | 1651 | 16.46 | 17.86 | 17.34 | 2149 | 17.25 | 13.81 | 1564 | 15.35 | 15.16 | 16.86 | 16.07 | 20.35 | 16.17
D, | 1093 [ 1321 | 1311 | 1142 | 1492 | 1320 | 1501 | 1313 | 1555 | 17.62 | 17.41 | 1581 | 1933 | 18.15 | 1951 | 1762 | 1324 | 15.41 | 15.26 | 1361 | 17.12 | 1572 | 17.26 | 15.37
Treatment mean | 12.77 | 14.48 | 14.01 | 1329 | 1651 | 15.17 | 17.54 159 | 181 | 17.31 | 1667 | 1957 | 1847 | 212 1434 | 1629 | 15.66 | 14.98 | 18.04 | 16.82 | 19.37
Comparing means SEm () CD (P=0.05) SEm (#) CD (P=0.05) SEm (%) CD (P=0.05)
Treatment 0.24 0.68 0.24 0.68 0.17 0.47
Container 0.16 0.45 0.16 0.44 0.49 NS
Storage period 0.16 0.44 0.16 NS 058 NS
TXC 0.42 116 0.29 0.82 0.43 NS
TXD 0.42 NS 0.42 NS 0.29 0.82
CXD 0.27 0.76 027 0.76 1.02 NS
TXCXD 0.72 2.01 0.72 2.01 0.95 2.79

oV % 6.91 8.55 7.65
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Fig 1. Three months old control seeds stored in Non

Fig 2. Three months old control seedling stored in
Non woven bag

woven bag

Fig 3. Three months old seeds treated with
Imidacloprid 48%FS@2.5 ml/kg seed+ Thiram 75%
WS @ 3g/kg seed+ Polymer seed coating @5 ml/ kg

Fig 4. Three months old seedling treated with
Imidacloprid 48%FS@2.5 ml/kg seed+ Thiram 75%
WS @ 3g/kg seed+ Polymer seed coating @5 ml/ kg

seeds stored in Polythene bag (700 gauge)

e it A

Fig 5. Nine months old control seeds stored in Non
woven bag

seeds stored in Polythene bag (700 gauge)

Fig 6. Nine months old control seedling stored in Non
woven bag

Fig 7. Nine months old seeds treated with
Imidacloprid 48%FS@2.5 ml/kg seed+ Thiram 75%
WS @ 3g/kg seed+ Polymer seed coating @5 ml/ kg

seeds stored in Polythene bag (700 gauge)

Fig 8. Nine months treated with Imidacloprid
48%FS@2.5 ml/kg seed+ Thiram 75% WS @ 3g/kg
seed+ Polymer seed coating @5 ml/ kg seeds stored in
Polythene bag (700 gauge)
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Effect of different storage periods on seed quality
parameters

The seeds were stored for three different storage
periods i.e., 3 months (D;), 6 months (D,) and 9
months (D). The result showed a decrease in
germination percent with increase in storage period.
Highest germination percent of 89.42% was recorded
in D; of 1" year which decreased to 85.57%
duringDs. The pooled analysis of two years showed a
highest germination percentage of 89.90% in D,
which decreased to 86.15 % as the storage period
increases (Dg). As the duration of the storage period
increases the seedling length and dry weight
decreases. The seedling length of 22.07 cm decreases
to 20.02 cm as the storage period increases in 1%
year, whereas in 2" year it decreases from 24.77 cm
to 19.57 cm and in pooled analysis it decreases from
23.42 cm to 19.79 cm in 9 month of storage. The
seedling dry weight showed a higher value of 0.199 g
in 3 month of storage which gradually decreased to
0.178 g in 9 months of storage in pooled analysis.As
the storage period increases the seedling vigour index
I decrease consecutively. Highest of 1980 was
recorded in D; and lowest of 1715 was recorded in
Ds. In the next consecutive year the seedling vigour
index | decrease from 2244 to 1698, which followed
similar trend in pooled year analysis with highest in
D; with 2112 and lowest of 1707 was observed.
Seedlingvigour index Il followed similar trend as that
of seedlingvigour index | with highest in the seeds
with 3 months of storage period and lowest in 9
months of storage. In the pooled analysis it varied
from 1795 to 15.37 as the storage period
increases.Similar experiment was carried out by
Shankar & Krishna (2018), where fresh seeds of
Garcinia gummi- gutta seeds showed higher
germination compared to stored seeds. The
germinability of seeds observed through the
standardgermination test indicated that the seed
germination was indecreasing order from the initial
period to nine monthsstorage periods. The decline in
germinability during storagecould be attributed to the
irreversible ageing characteristics ofall living
biological organism causing deteriorative changes
inthe physical, physiological and biochemical
characters of seed(Ananthiet al., 2017; Roberts,
1972).During storage, protein becomes less soluble
and degradedinto free amino acids.Hence, the
denaturation of protein could also be one of the
reason forloss of physiological vigour of seeds
during storage(Ananthiet al., 2017; Anderson,
1973).The observations of the present study was also
in line withMenaka (2000) in amaranthus who
expressed that the activity of the enzyme responsible
for respiration of the seedreduced with age of the
seed, with additive response with the factors.
Interaction of Treatments, Storage containers and
storage duration on seed quality parameters

The interaction between different seed treatments,
different storage containers and storage duration

revealed that the seeds stored inPolythene bag (700
gauge) (C,) and treated with Imidacloprid 48% FS
@2.5 ml/ kg seed+ Thiram 75% WS @ 3 g/kg seed+
Polymer seed coating @ 5 ml/kg seeds (T;) can show
promising results even after 6 months of storage
(D;). The treatment combinations proved to be
effective for storing green gram for nine months.
Higher seed vigour | of 2659 was recorded in the
seeds treated with Imidacloprid 48% FS @2.5 ml/ kg
seed+ Thiram 75% WS @ 3 g/kg seed+ Polymer
seed coating @ 5 ml/kg seeds (T;) and kept in
Polythene bag (700 gauge)(C,) for 3 months which
gradually decreases to 2421 and 1739 as the seeds
stored for 6 and 9 months respectively. Similar
results were recorded by Karjuleet al., (2019) where
the wheat seeds treated with Deltamethrin 2.8EC @
0.5 ml/kg seed + Vitavax powder @ 2.5 g /kg seed +
Polymer seed coating @ 5ml/kg and stored in HDPE
bag maintained higher seed quality for nine months.
The experiment revealed that ageing has detrimental
effect on the seed quality parameters. However, the
seeds treated with Imidacloprid 48% FS@2.5 ml/kg
seed+ Thiram75% WS @ 3g/kg seed+ Polymer seed
coating @5 ml/kg seeds stored in Polythene bag (700
gauge) for 9 months retained higher seed quality
parameters compared to other treatments.
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