Int.J.Curr.Microbiol. App.Sci (2021) 10(01): 2184-2189

International Journal of Current Microbiology and Applied Sciences

ISSN: 2319-7706 Volume 10 Number 01 (2021)

Journal homepage: http://www.ijcmas.com

EXCELLENT
PUBLISHERS

Original Research Article

https://doi.org/10.20546/ijcmas.2021.1001.250

Effect of Seed Size on Germination and Seedlings Growth
of Some forest Tree Species

M. K. Singh®", Fateh Singh', Meharchand® and Narender Kumar?

'CCS Haryana Agricultural University, Hisar, India
?Krishi Vigyan Kendra, Kurukshetra and Bawal, India

*Corresponding author

ABSTRACT

Keywords

Tree species, Seed
size, Seedling
growth

Article Info

Accepted:
12 December 2020
Available Online:

10 January 2021 species.

Pot experiment was conducted at Balsamand Research Farm in Department of Forestry,
CCSHAU, Hisar. In this experiment mature seeds of Ailanthus excelsa, Acacia nilotica,
Acacia tortilis, Dalbergia sissoo, Prosopis cineraria, Prosopis juliflora and Azadirachta
indica were collected from middle age pluse trees from Balsamand Research Area and
nearby places. The seeds of trees species were separated as large, medium and small on
visual basis and measure its test weight, seed length, seed breadth and seed thickness with
the help of vernier caliper and analysis its Test weight, germination percentage, initiation
of germination, shoot length, root length, collar diameter, fresh and dry root and shoot
weight of seedlings and found that large seeds of each tree species performed significantly
better than medium and small seeds in terms of growth parameters of seedlings of tree

Introduction

Seed size may affect the fitness of parent
plants and regeneration process (Silvertown,
1989). Larger seeds have greater abilities to
survive in water stress condition (Venable and
Brown, 1988). The seeds may differ in size,
weight and density due to production
environment and cultivation practices. The
seeds size is an important component of seed
quality which affects the crop growth
performance (Adebisi et al.,, 2011). Many
factors may affect the seed size and seedling
fitness. The important effect of seed size on
seedling quality, seedling size and adaptability

(Capinera 1979). Starch and other energy
reserves of seed may depend on seed size
which is an important factor for germination
and initial growth of seedlings. Germination of
seeds depends on the ability of seeds to use
reserves material more efficiently. Higher
seedling survival, growth and better field
performance was observed in larger seeds than
smaller seeds Ambika et al., 2014. Grading of
seed on based of size is a common practice in a
majority of plant species to regulate the seed
germination and seedling growth. Large
healthy seeds give healthy seedlings which is
important criteria for transplant in the field
reported by Singh and Saxena, 2009.
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Keeping in view the above facts the
experiment was conducted to find out the best
size of seeds of each tree species for obtaining
the healthy seedlings for transplant in the field
condition.

Materials and Methods

The pot experiment was conducted at
Balsamand Research Farm of Forestry
Department, CCSHAU, Hisar. Seeds of
different tree species namely Ailanthus
excelsa, Acacia nilotica, Acacia tortilis,
Dalbergia  sissoo, Prosopis cineraria,
Prosopis juliflora and Azadirachta indica
were collected from middle age pluse trees
from Balsamand Research Area and nearby
places, these seeds size were separated as
large, medium and small size on visual basis
and its length, breadth and thickness were
measured with the help of vernier caliper as
shown in Tabe-1.

25 Seeds of each tree species were selected on
seed size basis and sown in pots filled with
well rotten FYM and nursery soil in 1:1 ratio.
After recorded the germination percentage, 4
plants in each pots were maintained. Test
weights (g), germination (%), initiation of
germination (days), fresh and dry root and
shoot weight (g), root and shoot length (cm)
were analyzed.

Statistical analysis

The seedlings were maintained in pots in
completely randomized design with three
treatments: large, medium and small seeds.

Ten replications with three plants per
replication were used for each treatment.
Statistical procedures were carried out with
the Software Package OP STAT developed by
CCSHAU, Hisar. Significant differences were
based on P<0.05.

Results and Discussion

In Table: 2. Maximum test weight was found
in Azadirachta indica followed by Acacia
nilotica, Prosopis cineraria where as
minimum was recorded in Dalbergia sissoo.
Test weight was recorded higher in larger
seeds than medium and small seed size.
Among the tree species test weight was found
significantly higher in Azadirachta indica
followed by Acacia nilotica, Prosopis
cineraria whereas, significantly lower test
weight was recorded in Dalbergia sissoo. The
size of the seeds is important factor in the
germination and early stage of seedlings
growth reported by Girish et al., 2001. Wood
et al, 1977 also reported that different size of
seeds having different levels of food storage
may be important factor which influences the
germination and growth of the seedlings.
Sundriyal, 2017 observed that seed weight
were significantly affected the seedlings
growth of some tropical rainforest tree
species.

Germination percent was found significantly
higher in Prosopis juliflora seeds followed by
Ailanthus excelsa, Azadirachta indica and
Acacia nilotica compared to Dalbergia
sissoo. Among the seeds size larger seeds
performed better than medium and small seed
size of each tree species under studied.
Ahirwar, 2012 observed that germination
percentage  significantly  declined  with
reduction in size and weight of the seeds.
Chancon et al.,, 1998 reported that larger
seeds of Cryptocarya alba germinate in more
number than small seeds. Larger seeds have
positive effect on germination observed by
Vera, 1997. Mtambalika et al, 2014 also
reported that larger seeds had the highest
germination percentage than small seeds.
Attri et al., 2018 also reported that large seeds
size gave maximum germination and to
produce more vigorous seedlings than small
seeds.
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Table.1 Morphological characters of seeds of different tree species
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Treatments/Tree Test weight (g) Seed length (mm) Seed breadth Seed thickness
species (mm) (mm)
L M S L M S L M S L M S
Ailanthus excelsa 537 481 326 1057 877 7.73 6.07 537 486 278 230 2.04
Acacia nilotica 7.30 | 6.10 | 480 948 | 7.20 6.30 6.97 | 5.57  5.26 | 3.28 | 2.58  2.46
Acacia tortilis 353 282 208 6.21 562 525 515 438 3.62 298 234 216
Dalbergia sissoo 113 | 0.88  0.62 H 9.49 | 753 | 598 4.69 3.81|2.80 0.64|0.59 0.36
Prosopis cineraria 6.05 5.03 337 745 6.39 593 557 467 387 238 210 2.06
Prosopis juliflora 382 262 | 201 648 526 496 395|342 317|225 172 1.09
Azadirachta indica 26.21 20.72 15.11 1540 12.76 9.44 - - - 9.01 6.97 579
Table.2 Effect of seed size on seed germination of different tree species
Treatments/Tree species Test weight (g) Germination (%) Initiation of
germination (days)
L M S L M S L M S
Ailanthus excelsa 5.37 481 326 8.0 720 320 4 4 6
Acacia nilotica 7.30 6.10 | 480 | 82.0 | 64.0 | 41.0 5 6 9
Acacia tortilis 3.53 282 208 780 520 320 5 6 9
Dalbergia sissoo 1.13 088 @ 062 | 720 | 43.0 @ 310 3 3 6
Prosopis cineraria 6.05 503 337 760 520 330 7 7 9
Prosopis juliflora 3.82 262 201 910 | 76.0 @ 46.0 7 8 10
Azadirachta indica 26.21 20.72 1511 86.0 650 36.0 3 3 6
Mean 7.63 6.14 4.46 81.7 60.6 35.4 4.9 5.3 7.9
CD at 0.05 0.23 019 028 177 176 172 168 211 200
Table.3 Effect of seed size on seedling growth of different tree species
Treatments/Tree Shoot length (cm) Root length (cm) Collar diameter (mm)
species L M S L M S L M S
Ailanthus excelsa 182 144 69 256 168 116 502 317 250
Acacia nilotica 21.6 | 152 82 416 261 197 165 |148 | 1.03
Acacia tortilis 236 172 116 412 347 236 322 221 0.98
Dalbergia sissoo 176 | 133 73 1361 |284 122 196 126 |0.96
Prosopis cineraria 149 115 83 602 482 256 230 179 1.23
Prosopis juliflora 31.6 | 19.7 | 127 476 |364 |27.3 207 162 | 1.06
Azadirachta indica 141 110 78 225 172 142 381 181 136
Mean 20.2 | 14.6 90 /393 297 192 286 |190 | 1.30
CD at 0.05 141 112 039 116 068 080 018 015 0.27
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Table.4 Effect of seed size on fresh and dry weight of seedlings of different tree species

Treatments/Tree Fresh weight (g) Dry weight (g)
species Shoot Root Shoot Root
L M S L M S L M S L M S

Ailanthus excelsa 290 1 1.80 0.79 1 1.20 | 090 0.31 1.05 0.65 0.28 0.34 0.26 0.11
Acacia nilotica 216 1.28 083 1.60 035 0.16 0.78 046 0.28 051 0.11 0.06
Acacia tortilis 3.70 | 2.80 1.01 |2.40 160 | 0.21 1.34 1.02 0.35 0.77  0.51 | 0.07
Dalbergia sissoo 201 082 035 0.89 0.71 0.14 0.71 0.37 0.08 0.26 0.20 0.03
Prosopis cineraria 094 1 0.63 033 1.250.71 0.56  0.40 0.15 0.08 0.60 0.36 | 0.22
Prosopis juliflora 269 098 051 212 0.77 026 1.00 0.26 0.17 0.67 0.24 0.09
Azadirachta indica 3.10 | 2.60 ' 1.50 1.40 0.80 042 1.40 123 051 044 0.13 0.01
Mean 250 156 0.76 155 0.78 0.35 095 059 0.25 051 0.27 0.08
CD at 0.05 0.19 | 0.16 1 0.19 | 0.35 | 0.11 | 0.09  0.21 0.06  0.05  0.24 H 0.06 | 0.03

In case of initiation of germination, seeds of
Dalbergia sissoo followed by Azadirachta
indica germinate within 3 days after sowing.
Whereas, germination was delayed in
Prosopis juliflora followed by Prosopis
cineraria in large seed size treatment (L).
Small seeds (S) of each tree species took
more time to germinate after sowing. It is also
noted that larger seeds germinate better and
earlier than small seeds. Uniyal et al., 2007
reported that larger seeds of Azadirachta
indica germinated earlier compared to small
seeds. Cicek and Tilki, 2007 reported that
large seeds germinate early and showed better
germination than small seeds. Mao et. al.,
2019 reported that large and medium seeds of
Pinus thunbergii had a higher germination
rate, germination index, vigor index than
small seeds.

In Table: 3. In different seeds size of trees
species, shoot length, root length and collar
diameter was observed maximum in larger
seeds than medium seeds and minimum was
recorded in small seeds of each tree species
similar observation also observed by Uniyal
et al., 2007 that longer shoot and root length
were observed in A. indica from larger size
seeds. Shoot length was found significantly
higher in Prosopis juliflora followed by
Acacia nilotica than Azadirachta indica and

Prosopis cineraria. Larger seeds have greater
shoot growth rate reported by Bonfil, 1998. In
case of root length, the root of Prosopis
cineraria was found significantly larger than
other tree species roots. Collar diameter was
recorded significantly higher in Ailanthus
excelsa and Acacia nilotica followed by
Dalbergia sissoo. Mtambalika et al., 2014
also reported that significant difference in
seedling height and root collar diameter
among the different seed sizes with large
seeds having the higher seedling height. Seed
size significantly affected the seedlings
emergence, seedling survival recorded by
Cicek and Tilki, 2007. Large seeds of Saraca
asoca attended higher collar diameter as
compared to smaller seeds reported by Mirgal
etal., 2016

In table 4. Fresh shoot weight was recorded
significantly higher in Acacia nilotica
followed by Azadirachta indica as compared
with Prosopis cineraria. In case of Fresh root
weight, it was found significantly higher in
Acacia tortilis followed by Prosopis juliflora
and minimum was recorded in Dalbergia
siss00. He et al., 2007 reported that seedlings
from large seeds of Ligularia virgaurea has
significant  higher rates of  biomass
accumulation than did seedlings from small
seeds.
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In Acacia tortilis, dry shoot weight was
recorded significantly higher followed by
Azadirachta indica when compared with
Prosopis cineraria followed Dalbergia
sissoo. Dry root weight of Acacia tortilis was
recorded significantly higher followed by
Prosopis juliflora as compared with other tree
species under studied. Large seeds affect
significantly on seedlings dry weight
observed by Cicek and Tilki, 2007. Total dry
weight of seedlings of G.arborea raised from
large size seeds was 2-3 times more than
those from small size seeds. Seeds weight was
strongly correlated with increase in seed size
for O. paniculata and D. macrocarpus
reported by Agboda, 1996. Mirgal et al., 2016
reported that larger seeds of Saraca asoca
attended higher dry biomass and entire
seedling biomass as compared to smaller
seeds. Seedlings raised from medium seeds
were at par with larger seeds in most of the
traits.

It may be concluded that large seeds of each
tree species have more advantages than
medium and small seeds in terms of all the
growth parameters like test weight, seed
length, seed breadth and seed thickness,
germination  percentage, initiation  of
germination, completion of germination,
shoot length, root length, collar diameter,
fresh and dry root and shoot weight of
seedlings under studied. It is recommendation
that large and medium seeds size of each tree
species are used for the production of good
quality of seedlings for transplantation in the
field.
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