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Abstract:
The present study was carried out to study the “Effect of storage container on seed germination of important forest tree species Pongamia pinnata
and Albizia lebbeck of Fabaceae family”” was conducted during the year 2021-22 for the period of four months. The study was conducted at premises
of Department of forestry of Dr. Panjabrao Deshmukh Krishi Vidyapeeth Akola. Study was conducted to identify the suitable storage container
among Cotton bag (T1), Gunny bag (T2), Poly bag (T3) and Tin container (T4), which used as a treatment for the seeds of important forest tree
species of Fabaceae family Pongamia pinnata (S1) and Albizia lebbeck (S2) for better germination. Among the selected storage containers, the
Tin container (T4) was found to be most superior for moisture content as well as germination percent, and found to be most ideal one for prolonging

seed viability and seed storage.
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Introduction

Storage of native forest tree seeds is essential for the development of
seed-based forest restoration methods, such as direct or aerial seeding
and for increasing representation of native trees in nurseries, for
conventional tree planting (Waiboonya et al. 2019). When the seed
season arrives, it is very important to maintain seed viability. As seeds
age increases their germination rate naturally declines. Storage of seeds
in proper condition can allow many seeds to remain viable even longer.
Karanj (Pongamia pinnata) and Siris (Albizia lebbeck) are two
economically important tree species in vidarbha region belongs to
family Fabaceae. These species are widely cultivated in tropical and
subtropical regions which needs good drainage and a sunny place.
These are the economically important species. These are grown easily
by seed. The Pongamia pinnata is one of the most convenient non
edible oil tree species in India because of its high nitrogen fixing
capability and non-grazable by animals. Historically, this crop has been
used from long time in India and neighbour regions. Extract of the plant
has considerable anti-ulcerogenic, anti-diarrheal, anti-fungal, anti-
inflammatory, anti-plasmodial, and analgesic (Savita et al, 2010). The
Pongamia pinnata seeds contain about 29-40 per cent oil, which can be
converted to biodiesel by transesterification method (Meher et al.,
2006; Pavithra et al., 2012).

Albizia lebbeck tree is native to tropical Asia and has large leaves and
fragrant cluster of green-yellow flowers and long seed pods. The
flowers, bark, fruits, roots, and stems of the tree are all used for
medicinal purpose. It is one of the most promising fodder trees. Leaves,
flowers, and pods fall to the ground gradually during the dry season and
can be browsed on the ground. It is an excellent fuelwood and charcoal
species, and the wood is suitable for construction, furniture, and veneer.
The shallow root system makes it a good soil binder and
recommendable for soil conservation and erosion control. Seed
treatment is to ensure fast and uniform germination (Azad et al. 2006).
Both are the important species of the Fabaceae family, hence the
Table 1. Treatments details and their description

preservation of genetic purity of seeds are necessary. Therefore, the
present study was carried out to find out the suitable storage container
for better germination of important forest tree species.

Material And Methods

As per the availability of the seeds during stipulated time the well
mature seeds of Melia azedarach, Pongamia pinnata, Azadirachta
indica and Albizia lebbeck, were randomly collected from Akola
District including Dr. P.D.K.V. Akola main campus, and recorded the
fresh weight of the seeds. Freshly harvested seeds of selected species
were cleaned and graded. Then seeds were air-dried to bring the
moisture content at required level and recorded the dry weight of seeds.
Through fresh weight and dry weight pre storage moisture content was
noted using following formula:

Fresh Weight - Dry Weight N

- 100
Fresh We%;ht
Thereafter, pre storage germination (%) was recorded then seeds were

kept in different selected containers viz. cotton bag, gunny bag, poly
bag and tin container and placed at ambient temperature in the
laboratory of Department of Forestry, Dr. P.D.K.V Akola. Storage was
done for four months. Germination percentage was recorded after every
one-month interval up to four months. The three replications of 50 seeds
from different storage treatment were sown in line in polybags and
germination tray in ambient atmosphere. The seeds were counted as
germinated when cotyledons emergence from soil. The germination
testing period was 28 days. After every 28 days seed sowing,
germination (%) was counted by the following formula:

Number of seeds germinated % 100

Total number of seeds sown

The experiment comprises of four treatments such as T1 (Cotton bag),
T2 (Gunny bag), T3 (Poly bag) and T4 (Tin container) and two species
combination like S1 (Karanj) and S2 (Siris). The experimental details
are as follows given in Table 1.

Moisture Content =

Germination % =

Sr. no. Treatment Treatment description
1 T1S1 Cotton bag + Karanj
2 T1S2 Cotton bag + Siris
3 T2S1 Gunny bag + Karanj
4 T2S2 Gunny bag + Siris
5 T3S1 Poly bag + Karanj
6 T3S2 Poly bag + Siris
7 T4S1 Tin container + Karanj
8 T4S2 Tin container + Siris
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Rusults and Discussion

The results of the present investigation based on the various
observations viz., fresh weight of seeds (g), pre storage moisture content
of seeds (%), pre storage germination of seeds (%), post-storage
moisture content of seeds at one month interval up to four months, post-
storage germination percentage of stored seeds at one month interval
(%) up to four months are presented and discussed here. All the
observation were taken in ambient condition and the data was analysed
in appropriate statistical design.

The data presented in Table 2; Fig. 1 showed that the maximum pre
storage moisture content was recorded after collection of seeds in
treatment T2S1 (Gunny bag + Karanj), 17.75 % followed by T4S1 (Tin
container + Karanj) 17.74 %. Further, the data indicates that with
increasing in storage period the moisture content of both the species
was gradually decreases with respect to different containers. The
maximum moisture content was recorded in T4S1 (Tin container +
Karanj) 16.76 % followed by T3S1 (Poly bag + Karanj) 16.68 %. Tin
container recorded highest moisture content compared to other
container this variation observed might be due to air tight nature of tin
container. Similar results were recorded by Ali et al. (2014) and Naznin
et al. (2005).

The data presented in Table 3; Fig. 2 showed that the maximum pre
storage germination was recorded when seeds were sown after
collection in treatment T1S2 (Cotton bag + Siris), 85.00 %. Data also
revealed that with the increase in storage period the germination percent

decreased in different treatments. However, in treatment T4 The
germination % was retain higher in all the selected specie after 120 days
(four month), the maximum germination was recorded 90.00 % in T4S1
(Tin container + Karanj) treatment. Followed by 86.00 % in T4S2 (Tin
container + Siris). However, the minimum germination percent was
recorded 75.00 % in T1S2 (Cotton bag + Siris), T2S1 (Gunny bag +
Karanj) and T2S2 (Gunny bag + Siris) after four months. The better
performance of treatment T4 (Tin container) may be due to preservation
of moisture content which leads to better germinability over its
counterparts. Similar results were recorded by Khalequzzaman et al.
(2012), Nabila et al. (2016) and Akter et al. (2014) respectively.
However, all these studies conducted for the agriculture crops. For long
term seed storage, we have required most appropriate container and
temperature. Temperature substratum play a very significant role
during the process of seed germination. Seed of some species germinate
better at constant temperature while other alternate temperature (Kumar
and Gopal 1974). Storage may be defined as the preservation of viable
seeds from the time of collection until they are required for sowing.
General knowledge of good storage methods is of great economic
importance on properly applied, it can be ensuring the availability of
seed for regular and early distribution and enable seed stocks to be built
up in good seed year. (Holmes and Buszewicz, 1958). Container form
an integral part of storage facilities, container provide insulation against
moisture and prevent the seed form equilibrating with the ambient
relative humidity (Willan, 1985, Lavania and Tiwari 2019).

Table 2. Effect of storage containers on moisture content of seeds with increasing storage periods

Treatment Pre storage moisture | 15t month moisture | 2"¢ month moisture | 3¢ month moisture | 4" month moisture
content (%) content (%) content (%) content (%) content (%)
T1s1 17.41 17.04 16.66 16.21 16.02
(4.29) (4.24) (4.20) (4.14) (4.12)
T1S2 16.87 16.34 15.98 15.77 15.48
(4.22) (4.16) (4.12) (4.09) (4.06)
Tos1 17.75 17.02 16.58 16.24 16.03
(4.33) (4.24) (4.19) (4.15) (4.12)
T252 16.88 16.20 15.84 15.61 15.35
(4.22) (4.14) (4.10) (4.07) (4.04)
T3s1 17.70 17.32 17.06 16.86 16.68
(4.32) (4.28) (4.25) (4.22) (4.20)
T3S2 17.00 16.62 16.48 16.24 16.03
(4.24) (4.19) (4.18) (4.15) (4.12)
Tas1 17.74 17.34 17.12 16.90 16.76
(4.32) (4.28) (4.25) (4.23) (4.21)
T4S2 17.00 16.88 16.76 16.58 16.41
(4.24) (4.22) (4.21) (4.19) (4.17)
The value in parenthesis indicates square root transformation value.
Table 3. Effect of storage containers on germination percentage of seeds with increasing storage periods
Treatment Pre storage 1%t month 2" month 3" month 4™ month
germination germination germination germination germination
Percent (%) Percent (%) Percent (%) Percent (%) Percent (%)
T1s1 80.00 95.00 91.00 80.00 76.00
(9.00) (9.79) (9.59) (9.00) (8.77)
T1S2 85.00 86.00 84.00 78.00 75.00
(9.27) (9.32) (9.21) (8.88) (8.71)
Tos1 82.00 95.00 91.00 80.00 75.00
(9.11) (9.79) (9.59) (9.00) (8.71)
T2S2 84.00 86.00 85.00 78.00 75.00
(9.21) (9.32) (9.27) (8.88) (8.71)
T3s1 81.00 94.00 90.00 79.00 77.00
(9.05) (9.74) (9.53) (8.94) (8.83)
T3S2 82.00 85.00 85.00 77.00 76.00
(9.12) (9.27) (9.27) (8.83) (8.77)
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T4s1 83.00 96.00 93.00 92.00 90.00
(9.16) (9.84) (9.69) (9.64) (9.53)
T4S2 83.50 89.00 87.00 87.00 86.00
(9.19) (9.48) (9.38) (9.38) (9.32)
The value in parenthesis indicates square root transformation value.
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Fig. 1 Effect of storage containers on moisture content of seeds with increasing storage periods
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Fig. 2  Effect of storage containers on germination percentage of seeds with increasing storage periods
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In the light of the results obtained from these investigations, following
conclusions are arrived. With increase in seed storage period a gradual
decrease in germination per cent of seeds of all the species was
observed. The seed stored in tin container (T4) in ambient condition

excelled all

other storage containers by maintaining highest

germination percent for all the selected important forest tree species.
However, minimum loss of germination percent was recorded when
seeds were stored in tin container (T4)
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