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Salt Tolerances of Some Multipurpose Tree Species as Determined by Seed Germmation
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Abstract: A study of salt tolerance was carried out on seeds of six multipurpose tree species: Acacia
auriculiformis A. Cunn. ex. Benth, Albizzia lebbek (L.) Benth, Albizzia saman (Jacq.) F. Muell, Dalbergia
sissoo Roxb., Leucaena leucocephala (Lam.) de Wit and Swietenia macrophylia (R. Vig.) Du Puy and Labat
using fresh water and salt (NaCl) solutions of 7.5, 15 and 22.5 mmhos cm ™. Effect of salt on germinative energy,
germination period and the reduction of germination with increasing levels of salt have been examined. Tt was
found that germination period and germinative energy are reduced with increasing salinity and the germination
trends change. Based on the observation, salt tolerance of the species has been determined and Al. lebbek has
shown the best capacity to germinate at different salinity condition.
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INTRODUCTION

In Bangladesh the coastal zone covers 32% of the
country of which 8,142 sq km (5.5% of the country) is salt
affected with an increase of 146 sq km per year'”. The
effect of salinity on the bio-environment is severe and
there 1s a significant reduction in vegetation n the salt
affected areas'”. This exacerbate the loss of forested land
in a country in which this is only 0.02 ha per person™ and
the supply of wood products from natural forests are
inadequate to meet demand™. These two problems of
madequate tree coverage and salinity intrusion have
attracted the attention of the Bangladesh Forest
Department and it is trying to introduce agroforestry
practices in the salt affected areas with salt tolerant multi-

[5-8]

purpose species™ .
In addition, the coastal zone supports the Sundarban

mangrove forest, of which about 2% area is devoid of
tree cover™" Trials with salt tolerant mesophytic
species (e.g., AL lebbek, Al saman, S. macrophylia,
L. leucocephala, Acacia nilotica (L.) Del.) have been
carried out to find suitable species for raising
plantation!™"!,

Against this backdrop the study was undertaken to
determine the effect of NaCl on the germination of six
major species with the intention of facilitating the
on-going imtiative of finding suitable species for
plantation in the salt affected areas.

MATERIALS AND METHODS

Selection of species: The species Acacia auriculiformis
A. Cunn. ex. Benth, Albizzia lebbek (1..) Benth, Albizzia
saman (Jacq.) F. Muell, Dalbergia sissoo Roxb,
Leucaena leucocephala (Lam.) de Wit and Swietenia
macrophylla (R. Vig.) Du Puy and Labat have been
chosen for study due to their multipurpose value*'”,
wide use in plantations™® and proven salt tolerance at
different growth stages in various environment!®*,

To determine salt tolerance of these species the effect
of different concentration of salt on germination have
been tested. Presence of salt during the germination
period make the seeds susceptible to altered germination
capacity™ and if they can tolerate salinity at the
germination stage it is possible that they will be able to
survive later on.

Plant material: The study was conducted at Khulna
University Campus of Khulna District (22°1 2'-23°59' North
and 89°14'-85°45' East) of Bangladesh. The experiment was
conducted during the period of November, 2000-
February, 2001 when the monthly average temperature
was 23.9°C, ramnfall 14 mm and relative humidity 81%
{Bangladesh Meteorological Department, Pers. Com.).
Fresh seeds of Ac. auriculiformis, Al lebbek, D. sissoo,
L. leucocephala, S. macrophylla and seeds of Al saman
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stored for one year were used in this study. Seeds were
sorted for sizes and large healthy seeds were selected for
the study. NaCl solutions of 7.5, 15 and 22.5 mmhos cm ™'
were prepared following the USDA manual™ and checked
using a salmity refractometer.

Germination studies: The experiment was conducted in
three replications. In each replication sixty sets of
petriplates (9 cm) and twelve sets of 20 cm pots (only for
S. macrophylla) were filled with sterilized coarse sand,
used as substrate for rapid water conduction and
subsequent avoidance of salt accumulation on the
surface. In each petridish or pots 25 randomly selected air
dried seeds were placed with little pressure to give better
contact with the substrate. Prepared saline solutions were
poured into petriplates and pots. The petriplates and pots
were always kept open. The level of solution in the
containers was permanently marked and level was
maintained by adding fresh water twice daily (morning
and evening). Linear regression analysis has been done
on the germination trends of the species at different
salimty level Germinative energy (GE), according to

Melana et al.™ was calculated by the following formula

Number of germinated seeds

% GE = X 100

Total number of seeds in the sample
RESULTS

Germination period: The germmation period of all the
species was reduced with increasing salimity. Imtiation of
germination was delayed with increasing salinity. For 1
mmhosem " increase in salinity in.4% saman the initiation
of germination was delayed by 0.1 days, the
corresponding figures for Ac. auriculiformis was 0.4 days,
for AL lebbek, L. leucocephala and S. macrophylla was
0.5 days and for D. sissoo was 0.6 days.

Table 1: Value of regression co-efficients at different level of salinity
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Fig. 1: Initiation and completion of germinative energy
period of different species

On the other hand for a 1 mmhos cm™ increase in
salinity, the cessation of germination was brought forward
by 0.2 days for AL saman and D. sissoo and 0.06 days for
L. leucocephala and S. macrophylla. For Al lebbek no
change was observed and for Ae.  auwriculiformis
germination cessation was delayed by 0.06 day (Fig. 1).

Trend of germination: From regression analysis it has
been observed that with increasing level of salinity the
values of regression co-efficients lower (Fig. 2). For all
species the values show sigmficant difference at 95%
Confidence Interval. From linear regression analysis it can
be observed that 4L saman, Ac. auriculiformis, Al lebbek
and L. leucocephala germinate very quickly and at
confrol condition within two weeks 50% of the
germination is complete. Highest change is observed for
L. leucocephala followed by AL lebbek, S. macrophylla,
D. sissoo, AL saman. Ac. auriculiformis showed no
germination at 22.5 mmhos cm ™ (Table 1).

Species Regression co-efficient at different salinity level (mmhos cm™") ANOVA
of the
0 7.5 15 22.5 co-efficients

Ac. auriculiformis 3.14 (SE=040, 212 (SE=0.11, 0.87 (SE=012, F=8720;df =214
P=941E-05) P ="7.69E-06) P=0.017)

Al saman 2.54 (SE=0.34, 2.55 (SE=0.28, 1.1 (SE=0.07, 0.47 (SE=0.12, F=186.26;d.f =319
P=0.0003) P=0.0001) P =1.35E-05) P=0.056)

AL lebbek 3.08 (SE=0.235, 2.60 (SE=0.30, 1.2¢ (8E=0.13, 0.47 (SE=0.07, F=132658 d.f =322
P=1.11E-06) P=0.0001) P =10.0002) P=0.06)

L. leucocephaia 3.06 (SE=0.13, 3.14 (SE=0.32, 147 (S8E=0.15, 0.33 (SE=0.19, F=45612; d.f =315
P=3.32E-07) P=0.0001) P =0.002) P=0.33)

S. macrophylla 3.83 (SE=0.23, 241 (SE=0.11, 1.73 (8E=0.13, 0.67 (SE=288E-15, F=38317,df=3,16
P=6.96E-07) P=341E-06) P =10.0001) P=2.75E-15)

D. sissoo 3.89 (SE=0.08, 222 (SE=0.13, 1.33 (SE=0.13, 0.67 (SE=0.0001, F=1421.66; d.f. =317
P=3.73E-10) P=237E-06) P=0.002) P=0.0001)
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Fig. 2: Germination trend of different species

Germinative energy: In control condition highest — macrophvila (2.6%), L. leucocephala (2.5%), Ac.
germinative energy was observed in 4L lebbek followed auriculiformis (2.4%) and AL saman (2.3%).

by D. sissoo, S. macrophylla and least in Ae.

auriculiformis. At 7.5 mmhos cm™' highest germinative 809 0 mmhos em ™ O 15 mmbos cm™

energy was observed in AL lebbek followed by L. B 75 mmbosem ' M 22.5 mmhos om
lencocephala, Al saman and least 1 Ac. auriculiformis.
At 15 mmhos cm™ highest germinative energy was
observed mn Al lebbek followed by AL saman, D. sissoo
and least in Ae. awriculiformis. At 22.5 mmhos cm™
highest germinative energy was observed m AL lebbek
and followed by Al saman and S. macrophylla. No
germination was found in Ae. awriculiformis at 22.5
mmhos cm™' (Fig. 3). Analysis of variance indicates that
there 1s significant difference among species, among 00
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Germinative Energy (%)
'
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salinity level and between salinity and species, where, F= g E 3 :§ % é
2.506, 2.816 and 1.896 respectively at 5, 3, 15 degrees of ] . 3] by § =
freedom (d.f) with an error degree of freedom 46 and = % 3 g g s
P <0.05, E 3 o

For increase of 1 mmhos cm™" salinity, highest = Species

reduction of germinative energy was observed m D.
sissoo  (2.8%) followed by AL Iebbek (2.7%), S. Fig. 3: Germinative energy of different species
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DISCUSSION

Concentration of NaCl shows a marked effect on the
germination. With increasing level of salinity, germination
mitiation of all the species 1s delayed and cessation 1s
facilitated. But the rate varies with species. Similar type of
observations has been made by Sharma et ¢/F%, Mandal
and Handoo™. Soil salinity affect germination either by
increasing the osmotic pressure of the soil solution to a
plant that will retard or prevent the intake of water™*™
by causing toxicity to the embryo™
down or completely inhibit germination depending on the

level of salt in the medium™.

or
1. This effect may slow

On the other hand germination energy 1s reduced
with mcreasing salinity. Similar types of observations
were made by authors for D. sisseo™, AL lebbek™,
L. leucocephala ™™, At different salinity level species
shows different performances. Among the studied six
species Al lebbek shows lughest germinative energy at
all salinity levels. The next best performances were
showed by Al saman (at 22.5 and 15 mmhos cm™) and
Al lebbek (at 7.5 mmhos cm ™).

The results should be considered with caution, as in
the field condition the results might be different. So long
term study on the effect of salinity on the germination in
field condition 1s recommended.
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