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Variation in Seed Germination and Seedling Growth of Acacia nilotica ssp. indica
Provenances

Bal Krishan and 0 P Toky
Department of Forestry, Haryana Agricultural University, Hisar -125 004 India

Abstract Variation in gemination of scarified and non-scarified seeds, effect of seed coat
dormancy on germination and seedling growth of 21 provenances of Babul (Acacia nilotica ssp.
indica), collected from 110 to 310N latitude and 19 to 650 m altitude thro~ghout India were studied ..
There were significant differences among the provenances for germination in non-scarified (16-
92%) and scarified seeds (68-100%). Better seedling growth was observed for scarified seeds. The
variation were random and did not show relationship with the latitude of the origin seed source.
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Seed germination is an important determinant
for the population of a species (Mehta & Sen 1991).
Germination energy and germination capacity are
criteria for early selection of fast growing
provenances (Khalil 1986)and further the selection
of provenances with great dormancy may play an
important role in afforestation of wastelands.
Therefore, variation in seed germination capacity
and seedling growth of Acacia ni/otica ssp. indica
within 21 provenances collected from its natural
range of distribution in India has been studied and
results are reported in this paper.

Materials and Methods

Seeds of Acacia ni/otica ssp. indica were col-
lected from 21 provenances representin§ the entire
natural range, from latitude UONto 331 23'N, and
altitude from 19m to 650 m in India (Table 1). For
each provenance mature pods from 10 to 16 trees
were collected during March-April 1988 from
southern India and during May-June 1988 from
northern India. Pods were sun dried, and seeds
were separated through manual threshing. Each
provenance consisted of 2 to 5 kg seed to provide
iJPtentiallyuseful genytic -variation.

Tests on germination of unscarified and
scarified seeds were carried out in the laboratory
seeds were surface sterilized with 0.1% HgCh and
rinsed with distilled water. Seeds were manually
scarified following t·he standard procedures
(Magini 1962).For this purpose, 1mm ofseed coat

was scarified at the cotyledon end. Three replicate
dishes (9 cm diameter) having What man filter
paper No.1 of both unscarified and scarified seeds,
each containing 25 (total 75 seeds) seeds of a
provenance were kept in the incubator at 25 ±2°C.
The filter papers were replaced at two days interval
to avoid fungal growth on the seeds, at each interval
5 mL distilled water was added to moistened the
filter paper. Germination percentage was observed
weekly untill 28th day. A seed was considered ger-
minated when the radicle protruded 1 mm beyond
the seed coat. Shoot and root length, their dry
weightwere recorded for total 15seedlings for each
provenances after :?8th day. First leaf emergence
period was also recorded.

.ANDVA was calculated to find out significant
differences among provenance (Panse & Sukhatme
1978).

Results and Discussion

For unscarified seeds tested in the incubator,
maximum germination was observed in seeds from
Jalandhar (92%) followed by those from Patna and
Satna (90%), and lesser germination was observed
in those from Coimbatore, Medinipur and Ahmad-
bad (Fig. 1). Seed Germination vigour differed
significantly among provenances. Satna, Varanasi
and Patna provenances completed 50% seed
germination after 7 days, Jalandhar and Behram-
pur after 14 days, while Hisar and Jaipur after 21
days. Interestingly, the remaining provenance did
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Fig 1 Germination percentage and vigour of non-scarified and scarified seeds of Acacia nilotica spp. indica in the incubator.



VARIATION INA. NILOTICA PROVENANCES 59

not show germination up to 50% even after 28 days
(Fig. 1). Secarified seeds showed quicker and sig-
nificantly (P < 0.05) greater seed germination in
comparison to unscraified seeds. Seed germination
percentage in them was above 60% and 100% in
most of the provenances (Fig. I).

No specific trend could be observed for seed
gremination percentage among provenances with
respect to latitude.

Greatest seedling growth of unscarified seeds
after 28 days of sowing in the incubator occurred in
Aurangabad (shoot length 8.5 cm) while it was the
least in Chandigarh (shoot length 5.2 cm). Root
length values also varied significantly (P < 0.05)
among provenances. It ranged from 1.6 cm in Chan-
digrah to 6.9 cm in Roorkee provenances (Table 1)

tween root and shoot lengths (r = 0.434,P < 0.05).
The scarified seed showed significantly greater
(P < 0.05) seedling growth. In scarified seeds, the
greatest seedling growth was observed in Dharwad
(10.2 cm) and least in Chandigarh (5.3 cm). The
root length varied from 3.0 cm in Gurgaon to 10 cm
in Roorkee provenance (Table 1). Positive sig-
nificant correlation was observed between root and
shoot lengths (r = 0.448, P < 0.05).

The period of first leaf emergence varied sig-
nificantly among provenances. It was 10 to 12 days
in Dharwad, Stana, Roorkee, Anantapur, Patna
and Aurangabad provenances, while 14 to 16 days
in remaining provenances. The period of emer-
gence of first leaf was significantly (P <0.(5) longer
in unscarificd seeds as compared to scarified seeds.
In both unscarilied and scarified seeds, the seedling

Positive significant correlation was observed be-
Table 1 Secdlillg growlh, dl)' "'eighl alld period of firsl leaf emergellcc of diffcmu pml'CllallCCS of Acacia IIi/mica .1'1'1'. indica ill

ullscariftcd (A) alld scarified (B) seeds (11= 15) .

Provenance Shoot length (cm) Root length (cm) Dry weight (mg plan(l) Leaf emergence (day)
A B A B A B A B

Jalandhar 6.7±1.1O 6.9±0.54 4.0±0.34 4.7±0.56 69.0±3.52 74.0±3.31 0 13
Chandigarh 5.1±0.98 5.3±0.88 1.6±0.15 3.3±0.33 60.0±2.90 63.0±2.71 0 14
Roorkee 7.3±0.49 9.0±0.98 6.9±0.51 IO.O± 1.20 68.0±2.10 1I0.0±3.00 10 10
I1isar 7.3±0.40 7.7±0.<J2 4.4±0.42 5.1 ±0.78 86.0±4.20 88.0±4.22 16 13
Gurgan 5.6±0.98 6.9±0.40 2.5±0.17 3.0±O.31 65.0±3.11 76.0±3.00 0 16
Jodhpur 7.1 ±O.90 8.I±O.25 4.6±0.70 6.3±O.81 77.0±2.31 96.0±2.85 IS 13
Jaipur 6.1 ±O.42 7.8±0.52 4.1 ±O.52 5.I±O.61 70.0±2.17 9I.0±2.35 IS 12
Ahmedabad 6.9±0.27 8.3±O.65 4.7±0.37 5.8±0.51 74.0±3.81 ')8.0±4.13 15 12
Banaskantha 6.1 ±0.42 7.8±0.52 4.1±0.60 5.1 ±0.42 70.0±3.56 9I.0±3.81 15 13
Bhopal 7.1 ±0.15 7.8±0.72 5.9±0.44 7.0±0.90 82.0±3.00 R'J.O±3.15 16 12
Satna 7.8±0.28 9.0±0.49 5.9±0.80 6.3±0.85 95.0±2.75 113.0±3.10 10 10
Varanasi 8.3±0.28 9.0±0.84 5.3±O.51 6.1±0.66 101.0±2.56 107.0±2.60 12 11
Patna 8.1±0.20 8.7±0.55 3.8±0.35 4.6±0.46 98.0±2.00 109.0±2.13 12 10
Behrampur 6.9±0.49 8.9±0.27 3.7±0.40 5.1 ±0.60 90.0±2.23 95.0±2.95 14 12
Medinipur 7.3±0.85 8.1 ±0.46 2.1±0.19 3.2±0.26 78.0±3.l5 93.0±2.51 15 12
Akola 8.0±0.17 8.7±0.96 3.0±0.21 5.5±0.68 100.0±3.40 106.0±3.91 13 12
Aurangabad 8.5±0.48 9.3±0.72 4.R±0.57 6.0±0.79 llO.0±2.96 116.0±3.00 II 10

Hyderabad 6.7±0.78 7.6± 1.10 3.9±0.30 5.0±0.34 73.0±3.50 B7.0±4.21 1(, 12
Anantapur 7.5 ±0.45 8.9±0.41 4.2±0.52 5.6±0.62 7B.0±2.11 'J6.0±2.76 12 12
Dharwad 7.5±0.33 1O.2±0.35 5.0±0.42 6.2±0.87 87.0±2.81 11'J.0±3.67 10 10
Coimhatore 5.6± 1.20 7.5±0.36 3.4 ± 0.39 3.9±0.40 63.0±3.63 85.0±2.58 0 13
CDat 1.56 2.25 2.20 2.81 8.50 6.30
5% Level
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dry weights after 28 days in the incubator also
varied widely (Table 1).

Seeds of Acacia nilotica ssp. indica collected
from 21 provenances showed large and random
variation in germination and juvenile growth, and
had no significant correlation with the latitude of
the origin seed source. Mathur et al. (1984) also
reported variation (14 to 61%) in seed germination
among provenances collected from a restricted
area in India. InAcacia mangiul1l duration and rate
of seed germination also varied among provenan-
ces (Salazar 1989).

Large random variations among provenances
were due to the parent tree genotypes. While we try
to relate the genetic diversity inA. nilotica with its
reproductive biology, very-little is known on this
aspect ofAcacia group (Ross 1979,Arroyo 1981).
However, the study by Tybirk (1989) on pollination
and seed production ofA. nilotica inKenya, reports
that this species is bee pollinated. Out crossing is
also confirmed due to the fact that full her-
maphrodite floweres are at the top of the inflores-
cence, the most suitable position for pollination.
High variability in A. nilotica as observed in the
present study is also explained in terms of greater
number of seeds produced per year.

Dormancy of seeds also cause variation in seed .
germination and seedling growth. Dormancy was
mainly caused by impermeability of hard seed coat
as in most of the provenances seeds after scarifi-
cation showed 100% germination. Earlier Harper
(1977) and Doran & Gunn (1986) also reported
hard seed coat dormancy in Acacia spp. Another
study inA. raddina andA. tortilis (Mahmoud et al.
1984) also found seed coat dormancy effects on
germination behaviour.

The environmental conditions experienced by
the parent plant during the seed development in-
fluence the dormancy in seeds (Fenner 1985).The
differences in dormancy behaviour can usually be
interpreted as an adaptation for staggering ·or
delaying germination until the onset of favourable
season, hence this character may be useful for the
selection of provenance for wasteland develop-
ment particularly in situations where seed broad-
casting method is followed for afforestation.

The variability in A. nilotica ssp. indica as ob-
served in the present study is of great significance
in breeding wor~. This may be helpful in selection
of fast growing provenances.

References
Arroyo MTK 1981Breeding system and pollination biology in

Leguminosae. In :Adl'ances in Legume Systematics (Eds.
RM Pollhill & PH Raven). Royal Botanical Garden, Kew,
pp 723-769

Doran JC & Gunn BV 1986 Treatments to promote seed
germination in Australian Acacias. In :Australian Acacias
in DeI'eloping Countries (Ed. JW Turnbull). Proceedings
ACIAR No. 16,Queensland, Austrialia, pp 57-63

Fenner M 1985Seed Ecolo~'. Chapman and Hall Ltd., Lndon,
pp 151.

Harper J L 1977Population BioloEN of Plants. Academic Press,
London.

Khalil MAK 1986Variation in seed quality and some juvenile
characters of white spruce (Picca glauca (Moench ) Voss).
Si/vae Genetica 35 78-85

Magini E 1962Forest seed handling, equipment and procedures
: II Seed treatments, storage, testing and transport. Un-
aJ}'11'a 16 20-35

Mahmoud A, El-sheikh AM & Abdulbaset S 1984 Germina-
tion of four Acacias in relation to the survival in arid
environment. King Saud University College Science Joumal
15 315-321

Mathur RS, Sharma KK & Rawat MMS 1984 Germination
behaviour of various provenances of Acacia nilotica ssp.
indica. Indian Forester 110 435-449

Mehta M & Sen DN 1991 Seed germination studies of Cassia
italica(Mill) Lamix-Ex Andress in Indian desert. Annals
of Arid Zone 30 71-72

Panse VG & Sukhatme PV 1978Statistical Methods for Agricul-
tural Research Workers. ICAR, New Delhi, p 347

RossJH 1979A ConspectusoftheAfricanAcacia Species. Memo
Botanical Survey, South Africa No. 44

Salazar R 1989 Gentic variation of 16 provenances of Acacia
mangium at nursery level in Turriabal, Costa Rica.
Commonwealth Forestry ReI'iew 68 263-272

Tybirk K 1989 Flowering, pollination and· seed production in
Acacia ni/otica Nordiac Joumal of Botany 9 375-381

(Received July 1993 Accepted February 1994)


