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Abstract: Dalbergia sissoo Roxb. is a fast growing, nitrogen fixing, deciduous tree used in agroforestry,
afforestation programs and farm forestry. It is one of the most widely used species for a variety of uses in
different parts of the world and uses in rural areas of Bangladesh. Morphological characteristics of the fruits
and seeds, seed germination and seedling growth performance of the species were studied in the nursery. The
length, breath, thickness and weight of the fruits and seeds were measured and were found highest in 4-seeded
and lowest in 1 -seeded fruit. The rate of untreated seed germination was tried in the seed tray, polybag and
seedbed. Seedling growth performances showed good relation with seasonal variations. Height and diameter
growth showed sharp rise in wet season and continue up to semi-dry season. Cow-dung mix soil performed
better growth (height and diameter) than that of clear soil and without coated seed showed less growth
compared to seedlings of with coat. Leaf production also showed the same trend with seasonal variation.
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INTRODUCTION

The genus Dalbergia sissoo is nanied after the
Swedish Botanist, Nicholas Dalberg. It is a Pantropical
genus with 100 species distributed in different parts of
tropical Asia, America and Australia[23]. The genus
Dalbergia sissoo is representative in Bangladesh by 14
taxa (12 species and 2 varities) including eight trees and
six  woody  climbers’  viz.  D.   camienalenis  (Dennst),
D. confertiflora Benth.Var. litteri Thoth[1]. Dalbergia
sissoo Roxb. (Shisham, Sissoo- Sisu, sisal, Shisu) is a
large, fast growing, deciduous tree[3,20,25,26]. A tree with
light spreading crown and crooked trunk[2]. Leaves
compound, with 3 to 5 alternate leaflets[26] in favourable
conditions it grows upto 30 m in tall with a clear 10 m
cylindrical stem, but in arid and other unfavorable sites it
grows to about 10-15 m with crooked bole, difficult to
obtain straight log[20,26].

Sissoo belongs to family Leguminose, sub-farnily
Papilionaceae[6,20]. A tree with light spreading crown and
crooked trunk[6], barks 1.0 cm thick, gray, longitudinally
and somewhat reticulately furrowed[20,26]. The primary
root long, at first thin, afterwards thickening considerably,
terete, tapering, lateral roots numerous distributed down
main roots; nodule present[24] and has long superficial
roots, which sends upto suckers where injured and small,
yellowish flowers with a pervasive fragrance[25]. The

seedlings produce a long taproot at an early stage[20]. The
stern is erect, thick, woody, somewhat round, often
twisted and the butt irregularly buttressed[7].

Morphological Features of Fruit and Seed: The pods of
sissoo when ripe contain 1 -3 seed, indischent, reniform
flat,  light  brown,  with  delicate  papery testa[25]. Fruit is
5-7  x  0.08  x 1.2 cm, strap-shaped, pale brown, mostly
1-seeded, less often  3-seeded. Pods are 4.5-10x0.07x1.5
crn, linear-oblong, indecent, stipulate, glabrous, apex
acute to obtuse, conspicuously reticulated against the
seeds, usually 1-4 seeded. The length of pods varies from
5-10.5  cm  according to the number of seeds. Pods with
1-4 seeded were observed, amongst these 2-seeded pods
are common followed by 1-seeded 3-seeded and pods
with 4seeded pods very rare[11]. Seeds 8-10 x 4-S.S mm,
brown to brownish black, reniform, compressed[22]. The
seeds are 6-9 nvn long and number of seeds per kg. is
44000[15], 53000[4] and 55000 kg"1 [5].

Seed collection starts from October to February[4].
The flat pods which mature from December through till
March are rubbed to split and reveal the flat seeds which
are sown on the shaded beds immediately[26]. The seeds
enclosed in the pods are dormant in the summer
months[22]. Pods are soaked in water for 24 hours[25,26] the
pod valves become soft when moistened and permits
germination[22].
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Seedling Growth Behaviour: Production of high quality
seedlings in large-scale plantation program needs a
readily available and suitable seedling growing medium[8].
Seedlings develop profuse root system immediately after
germination under full sun. Development of seedling is
better in full sunlight than under partial shade[22].
According to Singh[21], the height growth of seedlings of
the species after 90-days was 24.63 cm. The seedlings
exhibit faster growth on onset of monsoon and can attain
a height of 3.0 at the end of growing season[24,25]. Growth
is strongly dependent on soil conditions. Under favorable
condition seedling grow 3.0 to 3.7m in the first year and
9 to 11 m in 5-years[25]. Cow -dung mixtures significantly
increased the growth of Dalbergia sissoo seedlings in
comparison with control and inorganic fertilizer
treatments. The initial field growth performance of the
seedlings raised in soil-cow-dung mixtures also showed
significantly higher height and collar diameter growth
than both control and inorganic fertilizer treatments[8].

MATERIALS AND METHODS

The fruits known as pods of Dalbergia sissoo were
collected  from  trees  planted  along  the highway of
Tala-Paikgacha under Satkhira and Khulna Districts
during the month of December, 2004 and January, 2005.
The ripe fruits/pods were collected directly from trees by
climbing the trees manually with bags or baskets and by
beating with sticks or shaking the branches and collected
from the ground. The trees were of about 10-15 years old
with straight bales and well-formed and healthy spreading
crowns. Bunches of pods were collected from each tree.

The fruits were then dried for 6-8 days in the sun and
after that each pod was separated from the bunches. The
pods were then dried for another 3-4 days in open air by
spreading them on the floor and then stored. For
germination trails, three types of treatments were used
namely polybags, plastic seive as seed tray and nursery
seedbeds. White color polybags of size 15 x 10 cm x
0.006 mm, round plastic sieve of 24.5 cm diameter as
seed tray and open nursery plot of lm x 1 m area as seed
beds were used at the Forestry and Wood Technology
(FWT) nursery in Khulna University (KU), Khulna during
the experiment. The rooting media used for germination
purpose were clear dry soil and decomposed cow-dung in
3: 1 ratio by volume and were thoroughly mixed each
other with clear soil. The seeds used were of with seed
coat and without seed coat.

The relative humidity, air temperature and rainfall
recorded during the experiment period. For these purposes
Hygrometer / Humidity meter, Thermometer; and Rain
gauge were, respectively used. The average relative
humidity,  rainfall,  air  temperature and soil moisture
were 76%-80°lo, 196 cm - 200 cm and 28-32 °C,
respectively.

The pods were then segmented into parts containing
1 seed in each part. In all the three treatments/conditions
(viz. seed tray, polybag and seed bed) rooting media is
placed properly and 100 seeds with seed coat collected
randomly were sown directly in May, 2005 without any
pre-treatment having three replications. The seeds sowed
uniformly at a depth of 0.5 -1.5 cm in all the three
treatments. Watering was done at every alternate day.

The germinated seedling from polybags (15 x 10 cm
x 0.006 mm) was transplanted into the transplanted
polybags (30 x 23 cm x 0.006 mm) at the age of 1-month
for investigating the growth performance/the rate of
growth of seedlings. The Randomized Block Design
(RBD) was followed with 10 seedlings in each
replication. There were four replication and 40 seedlings
for the treatment. The height, diameter at collar region
and leaf number produce by each seedling was recorded
in each month (for this experiment, 6 month).

The rate of growth of seedlings in terms of height,
diameter and leaf number production was worked out
horn initial and terminal observations. The instruments
used for measuring height were meter-scale and for girth
I diameter measurement, slide calipers. The leaves were
counted manually. Watering was done at every alternate
day regularly.

RESULTS AND DISCUSSIONS

Height growth of Seedlings:
Effect of  Cow-dung  on Height Growth: At the end of
6 months, the height growth of seedlings in cow-dung mix
medium and in pure soil medium showed the 1st and 2nd

position respectively (Fig. 1). Analysis of variance
showed significant differences in height growth between
the medium (Table-1). The cause of difference might be
due to the fact that in cow-dung mix medium, there were
rich in essential nutrients than that of pure soil medium as
organic matter is an important source of plant nutrients. In
addition, it helps to develop and maintain good soil
structure and porosity, water holding capacity, aeration
and permeability and contribute in raising Cation
Exchange Capacity (CEC) of the soil. Quantin[19],
Jones[10], Jenkinson[9] also found similar instances.

The species also showed relation in height growth
with  seasonal  variation (Fig. 1). During wet season
(June-Aug.), there was sharp rise in both media. The
tendency to rise up the height growth during wet season
might be due to formation of more carbohydrate and
adequate rainfall in this period, increased soil moisture
and also new leaves and roots produced in the seedlings
of the polybags. Similar observations were also found
during growth study of some forest tree seedlings by
Matin and Barak[17] and during rooting cuttings of
Nauclea diderrichii where formation of new leaves and
root after few weeks increase the total carbohydrates
concentrations to the cutting[18].
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Fig. 1: Effect of cow-dung on height growth of
Dalbergia sissoo seedlings during wet and semi-
dry seasons. Bar shows 95% confidence limit.

Fig. 2: Effect of seed coat on height growth of
Dalbergia  sissoo seedlings during wet and
semi-dry  seasons.  Bar  shows  95% confidence
limit.

Table 1: ANOVA Table for height growth of seedlings both in clear
soil and cow-dung mix soil.

Tabulated F-value
Sources of Calculated -------------------------
Variation SS df MS F- value 5% 1%
Treatment 128 1 128 20.03* 10.13 34.12
Block 05 3 1.67 0.28 9.28 29.46
Error 23 3 7.67
Total 156 7
* Significant at P =.05

Table 2: ANOVA Table for height growth of seedlings both in seed
coat and without seed coat.

Tabulated F-value
Sources of Calculated ------------------------
Variation SS df MS F-value 5% 1%
Treatment 18 1 18.00 18.00* 10.13 34.12
Block 5 3 1.67 1.67 9.28 29.46
Error 3 3 1.00
Total 26 7
* Significant at P =.05

Fig. 3: Effect of cow-dung on diameter growth of
Dalbergia sissoo seedlings during wet and semi-
dry seasons. Bar shows 95% confidence limit.

Table 3: ANOVA Table for diameter growth of seedlings both in clear
soil and cow-dung mix soil.

Tabulated F-value
Sources of Calculated ------------------------
Variation SS df MS F-value 5% 1%
Treatment 0.0288 1 0.0288 20.57* 10.13 34.12
Block 0.001 3 0.0003 0.24 9.28 29.46
Error 0.0042 3 0.0014
Total 0.034 7
* Significant at P =.05

Effect of Seed Coat on Height Growth: At  the  end of
6-months, the height growth of seedlings originated from
seeds having coat and. without coat was showed in 1st and
2nd position respectively (Fig. 2). Analysis of variance
showed significant differences in height growth between
the treatments (Table-2). Seedlings of without seed
coating showed higher height growth during wet season
than that of seedlings originated from with seed coat. But
in semi-dry season, seedlings of without seed coating
showed lower height growth than that of seedlings
originated from with seed coat. The fact might be due to
that roots of seedlings enclosed with not collect enough
nutrients. But in later stages, the coatings of seed were
rottened and decomposed. Besides, roots were able to
property and thus supplied essential nutrients, which were
lesser in seedlings having no coatings. Similar results of
growth variation were also found by Kozlowski[12,13,14].

Diameter Growth of Seedlings:
Effect of Cow-dung on Diameter Growth: The collar
diameter growth of species both in clear soil and cow-
dung mixed soil media were shown in Fig. 3. Between the
medium, cow-dung mix soil medium showed the 1st
position and pure soil medium showed the 2nd position
(Fig. 3). At the end of 6-months, analysis of variance
showed significant difference in diameter growth between
the  media  (Table-3).  The  cause of variation in diameter
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Fig. 4: Effect of seed coat on diameter growth of
Dalbergia sissoo seedlings during wet and semi-
dry seasons. Bar shows 95% confidence limit.

Fig. 5: Effect of cow-dung on leaf production of
Dalbergia sissoo seedlings during wet and semi-
dry seasons. Bar shows 95% confidence limit.

Table 4: ANOVA Table for diameter growth of seedlings both in seed
coat and without seed coat.

Tabulated F-value
Sources of Calculated ------------------------
Variation SS df MS F-value 5% 1%
Treatment 0.02 1 0.02 12.50* 10.13 34.12
Block 0.0008 3 0.00026 0.1625 9.28 29.46
Error 0.0048 3 0.0016
Total 0.0256 7
* Significant at P =.05

Table 5: ANOVA Table for leaf production of seedlings both in clear
soil and cow-dung mix soil.

Tabulated F-value
Sources of Calculated ------------------------
Variation SS df MS F-value 5% 1%
Treatment 18 1 18.00 18.00* 10.13 34.12
Block 9 3 3.00 3.00 9.28 29.46
Error 3 3 1.00
Total 30 7
* Significant at P =.05

growth might be the same as in height growth of
seedlings. Like height growth, the diameter growth also
showed seasonal variation. In the wet season (June-Aug.),
diameter growth began to rise up sharply and started to
decrease this rising in semi-dry season (Sept.-Novm.). In
the wet and semi-dry period, soil moisture increased in
the polybag and new leaves and shoots were produced to
the seedlings. Formation of new leaves and roots after few
weeks in Nauclea diderrichii cuttings increased the total
carbohydrate concentration to the cuttings[18] and reports
were available that carbohydrate reserves and water has
positive role on root growth of seedlings.

Effect of Seed Coat on Diameter Growth: At the end of
6-months, the collar diameter growth of seedlings
originated from seeds having no coat was higher in wet
season relating to seedlings originated from with coat
(Fig. 4). But in semi-dry season (Sept.-Nov.) the diameter
growth of seedlings having seed coat showed higher
results than that of seedlings of without seed coat (Fig. 4).
Analysis of variance showed that there is significant
difference between the treatments (Table-4). The cause of
such results might be the same as in height growth of this
study. Like height growth, the diameter growth also
showed variation in relation to age and season (Fig. 4).

Leaf Formation of Seedlings:
Effect of Cow-Dung on Leaf Formation: Average
number of leaves of the species in cow-dung mix soil
medium  (3:1)  and  pure  soil  medium were shown in
Fig. 5. Analysis of variance showed that there is
significant  difference between the treatments (Table 5).
At the end of 6-month, the average number of leaf was 14
for cow-dung mix soil medium and 11 for pure soil
medium. Seasonal variation has positive effect on leaf
production. It was found that the seedlings were
increasing their leaf number during wet season (June-
Aug.) and it was gradually falling down in the semi-dry
season (Sep-Novm). It might be the fact that leaf shedding
was influenced by water stress in the semi-dry season.
Similar results were also found by Kozlowski[12,13] and in
growth study of different Albizia species indifferent
seasons of the year by Matin and Khan[16].

Effect of Seed Coat on Leaf Formation: The effect was
shown in Fig. 6. Analysis of variance showed that there
was  significant  difference between the treatments
(Table-6). In wet season, rate of leaf production was
higher in seedlings originated from without coating than
that of seedlings with seed coat. But in semi-dry season,
rate of production of leaf was becoming lower than the
later  one.  The cause of such results might be the same as
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Fig. 6: Effect of seed coat on leaf production of
Dalbergia sissoo seedlings during wet and semi-
dry seasons. Bar shows 95% confidence limit.

Table 6: ANOVA Table for leaf formation of seedlings both in seed
coat and without seed coat.

Tabulated F-value
Sources of Calculated ---------------------------
Variation SS df MS F-value 5% 1%
Treatment 12.5 1 12.50 15.06* 10.13 34.12
Block 0.50 3 0.16 0.19 9.28 29.46
Error 2.50 3 0.83
Total 15.50 7
* Significant at P =.05

in height and diameter growth of seedlings.
Kozlowski[12,13,14] also mentioned similar instances.

Recommendations and Conclusions: The results of the
present study suggest that growth performance (height
and diameter) of the species in all the four conditions
(clear soil, cow-dung mixture soil, seed coat and without
seed coat) showed good correlation with seasonal
variations. During wet season, the height and diameter of
the species continued to rise up sharply and in semi-dry
season the growth of the species both height and diameter
also increased but not as same as likes wet season rather
it became gradual. Leaf formation also showed good
relation with seasonal variations like height and diameter
growth. Seedlings of cow-dung mix soil medium
performed better growth (height and diameter) and leaf
production of the seedlings of the species than that of
seedlings grown on clear soil medium. So, it is suggested
that for better results, cow-dung mixture soil medium can
be used. Again, seedling originated from without coating
seed have faster growth and development in wet season
but in later stages, they showed less growth in semi-dry
season comparing to seedlings of with seed coat.
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