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Abstract

Effect of pre-sowing treatments on seed germination of jigni (Trema orientalis) was conducted in 
different growing media to optimize cultural practices for raising seedlings at nursery level. The 
study was conducted during 2017-2020 at Headquarters Nursery, Silviculture Research Division, 
Bangladesh Forest Research Institute, Chattogram. The experiment for the nursery technique 
were laid out in a Completely Randomized Design (CRD). The seeds of Trema orientalis have 
been observed to exhibit physical dormancy due to presence of hard seed-coat. To overcome this 
problem, seeds were heated with six water soaking treatments except two (Coated seed without 
treatment, To and un-coated seeds without soaking treatment, T00) and were sown in germination 
media such as trays, polybags and seed beds. Six pre-sowing treatments were, Coated seeds 
immersed in normal water for 24 hours (Tj), 72 hours (T2) and 120 hours (T3) and un-coated seeds 
dipped in normal water for 24 hours (T01), 72 hours (TQ2) and 120 hours (T03) respectively. Jigni 
seeds showed the highest germination (75.94%) in TQ3 sown in seed bed and lowest Too (20.24%) 
which was significantly (P<0.05) different from other treatments. The result also showed that the 
highest mean height (88.5 cm) and collar diameter (3.77 nun) was recoided in T03. These findings 
revealed that, seeds soaked in normal water for 120 horns and then sown in seedbed were found 
suitable for quick germination and maximum seedlings production for jigni.
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Introduction
Jigni (T. orientalis L. Blume) is a multipurpose 
plant species showing better growth 
performance than Acacia mangium and 
Eucalyptus carnaldulen sis (Jahan and Mun 
2005). It grows naturally throughout 
Bangladesh, especially central and northern 
parts of the country. Owing to its dense root 
system in the surface soil, it grows rapidly in 
stone and di ought land (Chang et al. 2007). It is 
a nitrogen-fixing tree and an economically 
valuable species for local communities due to 
its use as fuel wood (Chang et al. 2007). It is 
used in paper production, manufacturing of 
poles and for medicinal purposes including the 
treatment of respnatory, inflammatory, and 
helminthic diseases (Adinortey et al. 2013).

It is one of the fastest-growing species in the 
tropical region. In Bangladesh, the pulp and 
paper industry are looking for new raw 
materials with high productivity per hectare. To 
overcome the scarcity of raw materials, jigni 
was chosen as an alternative source for pulp 
production (Jahan 2013). Although T. orientalis 
is a suitable candidate for reforestation and may 
be a suitable source of fiber supply for paper 
making in near future (Jahan and Mun 2004). 
But a low germination percentage and 
non-synchronous germination prevent the 
species from being effectively used for 
large-scale reforestation programs. (Rodrigues 
and Rodrigues 2014). Thus, investigating the 
enhancement of seed germination and seedling 
production of T. orientalis in the nursery is a 
major step for using this species in plantation 
for pulp and paper industries and in sustainable 
ecological restoration of degraded wastelands. 
The selection of appropriate pre-sowing 
treatment is essential for quick and maximum 
seed germination (Thapa and Gautam 2006). 
Hard coated seeds need more time to germinate 
and thus, direct sowing is not effective (Anon 
1972). Proper pre-treatments of seeds can 

stimulate germination time and germination 
process (Azad et al. 2006a; Azad et al. 2011; 
Azad et al. 2012). The effect of pre-sowing 
treatments on seed germination of few tropical 
forest tree species has been informed by several 
authors (Ahamed et al. 1983; Khan et al. 2001; 
Alamgir and Hossain 2005; Azad et al. 2006b; 
Matin et al. 2006 and Haider et al. 2014). 
According to Wang et al. (2002) indicated that 
flesh ripe fruits of T. orientalis sown directly 
seldom germinate and soon decay, but that 
germination is higher in de-pulped seeds and 
was highest in seeds excreted by biids. 
Sometimes chemical treatment may get the 
germination higher but chemical use not safe 
and economical for the planters. To increase the 
ability of seed germination, potential media 
play a significant role (Gholami et al. 2009; 
Mia et al. 2010). Therefore, an endeavor has 
made to study the effect of pre-sowing 
treatments and seed growing media on seed 
germination to identify appropriate pre-sowing 
treatment and growing media for T. orientalis. 
The study was to evaluate the seed germination 
response of T. orientalis in different media 
under different treatments.

Materials and Methods

The study was conducted at Head Quarters 
nursery of Silviculture Research Division, 
Bangladesh Forest Research Institute, Chatto- 
grain for nursery technique improvement 
during 2017-2020. Normal water pre-sowing 
treatment for 120 hours (the water changed 
daily) was applied to reduce its dormancy 
period. Data were collected on germination 
percentage and survivability. Simultaneously 
seeds were stored and observed its germination 
percentage at different tnne scales. Seedlings 
were raised applying pre-sowing treatments. 
Completely Randomized Design (CRD) was 
used for the experiment with five replications. 
Data were collected on germination percentage 
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of seed, survival percentage, growth and collar 
diameter of seedlings.

Seed collection

T. orientals fruits were collected from 
Chara Ijani Sylviculture Research Station, 
BFRI, Tangail, during October 2017-2020. 
Phenotypic characteristics of seeds were 
recorded. Ripen fruits were immersed in water 
overnight then extracted seeds, dried in the 
open sun for an hour (Fig. 1).

Figure 1. Jigni seed

Randomly selected seeds length and width are 
3.18±0.05 mm and 0.0045±0.002 mm 
respectively. There were around 90,000 seeds 
found per kg.

Experimental design
T. orientalis has tiny and hard coated seed. It 
showed low germination percentages and 
non-synchronous seed germination. Consider­
ing the circumstances, an alternative use of 
chemical treatment, seeds were tested in germi­
nation tray, seed bed and poly bag (Fig. 2) by 
following different duration of water (normal) 
soaking treatment for the ease of planters. To 
cany out the experiment, each experimental 
plot was designed by a completely randomized 
design. Seeds were sown in three germination 
media viz: i) nursery bed, ii) polybags and iii) 

tray. For polybag, growing media used in the 
experiment was collected from the forest floor. 
After collection soil was screened well with <3 
nun sized sieve and mixed with decomposed 
cow-dung in a ratio of 3:1. The three types of 
treatments with seed germination growing 
media were
i) Polybags of 15 cm x 10 cm (6” x 4”) filled 
with the soil and cow-dung mixture (3:1) and 
put in open sun light,
ii) Tray with course sand media and controlled 
from rain and open sun with special plastic 
shade and
iii) Nursery seedbed prepared as an alternative 
of forest floor and set with sand and soil 
mixture (9:1).
The investigation is made up of eight 
pre-sowing treatments with 3 replications 
(lgm=90 seed per replication) in a randomized 
complete block design. The treatments are:
T - Coated seeds without treatment, Control.
Tj- Coated Seeds immersed in normal water for 
24 hours.
T2- Coated Seeds immersed in normal water for 
72 hours.
T - Coated Seeds immersed in normal water for 
120 hours.
T00- Uncoated seeds without soaking treatment. 
TUncoated Seeds immersed in normal water 
for 24 hours.
T02- Uncoated Seeds immersed in normal water 
for 72 hours.
T03- Uncoated Seeds immersed in normal water 
for 120 horns.

Ninety (90) healthy seeds were chosen 
randomly from each treatment. Daily 
germination was recorded as soon as 
germination starts. Seedlings which raised in 
selected media and showed four leaves were 
transferred to polybag (Fig. 2).
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Figure 2. Jigui seedling raised in different germination 
medium

Jigui seedlings

The transferred seedlings were kept in shade 
for 2 weeks and then the shade was removed. 
Proper care and maintenance were done 
regularly. Six seedlings from each treatment 
were selected randomly and shoot height and 
root lengths of the seedlmgs were recorded.

Germination performance
Germination perfonnance is the percentage of 
seeds germinated in an experiment during the 
study period. Germination performances were 
classified as follows: a) 90-100%-very good, b) 
70-90%-good, c) 50-70%-average, d) 
30-50%-poor, e) 20-30%-very poor and f) (<) 
less than 10% extremely poor (Kumar 1999). 
The germination tune was counted, from the 
commencement to the termination of 
germination out of 100 seeds. (Kumar 1999).

Germination % (GP) =
No of seed germinated ,- - - - - - - - - - - - =- - - - - - - - - - xlOO

No. of seed sown

Statistical analysis
Data analysis was conducted using statistical 
software SPSS version 22. Analysis of variance 

(ANOVA) was done in order to determine the 
significance (j?<0.05) of variations of the data 
recoded.

Results
Germination response
The germination perfonnance of T. orientalis 
seeds was responsed by different pre-sowing 
treatments in different gennination media of 
the study. Seed gennination starts first in T3 at 
19th days after sowing (DAS) and To required 
maximum time (at 35th DAS) to initiate 
germination.
In seed bed, maximum gennination for coated 
seed was found in T3 (60.71%) whereas in 
uncoated seed was found in TQ3 (75.94%). 
Minimum gennination % for coated seed was 
found in To (30.29%) compared to uncoated 
seed TOO(35.12%). The minimum gennination 
period was found in T03 (20 days) than T02 (22 
days) and the highest gennination period was 
observed in To (55 days). (Table 1).

Table 1. Gennination response of T. orientalis 
in Seed bed.

Tr
ea

tm
en

ts Seed bed (sand)
Gennination 

Start 
(DAS)

Ger. 
Period 
(days)

Ger. 
(%)

Ger. 
capacity

To 35 55 30.29±1.30 Poor
T. 22 29 40.07±0.31 Poor

t2 22 24 50.1fth0.44 Average

T3 22 24 60.71±0.31 Average
T

00 35 45 35.12±0.31 Poor
T

01
22 28 35.12±0.31 Poor

T
02 22 22 65.18±0.83 Average

T 03 19 20 75.94hl.30 Good

In Tray, maximum germination for coated seed 
was found in T2 (50.16%) and T3 (50.15%) 
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whereas in uncoated seed was found in T03 
(50.29%). Minimum germination for coated 
seed was found in T0(25.16%) compared to 
uncoated seed was Too (29.10%). The 
miniminn germination period was found in 
T03 (21 days) and highest germination period 
observed in To (45 days) (Table 2).

Table 2. Germination response of T orientals 
in Tray.

Tr
ea

tm
en

ts Tray (sand)
Ger. Start 

(DAS)
Ger. 

Period 
(days)

Ger. 
(%)

Ger. 
capacity

To 28 45 25.1610.70 Very poor

T, 24 28 30.1410.54 Poor

L 22 25 50.1610.70 Average

T3 24 22 50.1510.63 Average

T1oo 30 40 29.10±0.44 Very poor

T 
01

19 25 40.2411.09 Poor

T02 22 23 48.2511.30 Poor

T03 20 21 50.29H.14 Average

In polybag, maximum germination for coated 
seed was found in T3 (33.17%) and in 
uncoated seed was found in T03 (33.27 %). 
Minimum germination for coated seed was 
found in To (20.29%) and for uncoated seed 
was in T00 (20.24%). The lowest germination 
period was found in T3 (25 days) and T03 (25 
days) whereas the highest germination period 
observed in To (55 days) (Table 3).

Table 3. Germination response of T. orientalis 
in - Polybag (3:1 ration of soil and cow dung)

Tr
ea

tm
en

ts Polybag [Soil: cowdung)
Ger. Start 

(DAS)
Ger. 

Period 
(days)

Ger. 
(%)

Ger. 
capacity

To 40 55 20.2910.70 Veiypoor

T. 23 30 22.2910.79 Veiy poor

t2 25 27 25.08i0.70 Very poor

t3 25 25 33.17H.30 Poor

T 1oo 40 50 20.2410.70 Veiy poor
T01 19 30 27.2210.21 Veiy poor
T

02
22 27 30.1011.00 Very poor

T
03 19 25 33.2711.30 Poor

Table 4. Maximum germination response of T. orientalis among the three different seed 
germination bed.

Seed 
Gennination 

bed

Treatments

T0 T. T t3 T00 T 01 T02 T03

Gennination %

Seed bed 30.29H.30 40.0710.31 50.1010.44 60.7110.31 35.1210.31 35.1210.31 65.1810.83 75.9411.30

Tray 25.16±0.70 30.1410.54 50.1610.70 50.1510.63 29.1010.44 40.24U.09 48.2511.30 50.2911.14

Polybag 20.2910.70 22.2910.79 25.0810.70 33.1711.30 20.2410.70 27.2210.21 30.1011.00 33.2711.30

From the above result it was found that 
maximum germination percentage (75.94%) 
was recorded in T03 (without coated seeds 
immersed in normal water for 120 hours) 

followed by 60% in T3 (with seed coat 
immersed in normal water for 120 hours) 
(Table 4). Gennination percentage was lowest 
(28%) in To (coated seeds with no treatment, or 
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control) which has significantly (p<0.05) 
different from other treatments. (Table 4).

Growth performance

Different treatments affected the growth of T. 
orientals seedlings in the nursery. After 3 
months of seed germination in seed bed, the 
highest mean height (88.5 cm) and collar 
diameter (3.77 mm) was recorded in T03 and the 

lowest mean height (48.0 cm) and collar 
diameter (2.65 mm) was observed in Too. The 
decreased order of maximum height for the 
treatment was TO3>T3> T^T^T^T^T^T*, 
(Fig. 3) and collar diameter, was T03>T3> 
T02>T2> T? T01>T0>T00 (Table 5)

In Tray, the highest mean height (87.8 cm) was 
recorded in TQ3 and T02 and highest collar

Figure 3. Growth of Trema orientals seedlings in response to different treatments.

diameter (3.67 mm) was in T3 whereas lowest 
mean height (55.5) and collar diameter (2.82 
mm) was observed in To In The decreased 
order of maximum height for the treatment was

T03 ~ T02> T3>T2>T1>T0I>T00>T0(Flg 3) 3Ud 

collar diameter in T3>TO3> T2>T02>T01>Tj>T0> 
(Table 5)

Table 5. Comparative morphological study of 3 months old Trema orienfalis seedlings in 
different treatments in different growing media.

Tr
ea

tm
en

ts Growing Media
Sand : Soil (9:1) 

in seed bed
Sand 

in Tray
Soil: Cow dung (3:1) 

in Polybag

Collar dia. 
(mm)

Leaf no. Collar dia. 
(nun)

Leaf no. Collar dia. 
(mm)

Leaf no.

To 2.69±0.21 8.89±0.26 2.82±0.62 9.67±0.13 2.75±0.35 8.45±0.13

T. 3.59±0.22 8.28±0.21 2.92±0.54 8.67±0.13 2.87±0.66 8.45±0.13

t2 3.67±0.29 7.43±0.U 3.59±0.26 7.45±0.15 3.20±1.09 7.68±0.26

T} 3.74±0.48 8.06±0.26 3.67±0.6 8,86±0.26 3.35±1.37 8.43±0.21
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Note: According to one way Analysis of Variance (ANOVA). in column values are significantly different at p<0.05.

Tr
ea

tm
en

ts Growing Media
Sand : Soil (9:1) 

in seed bed
Sand 

in Tray
Soil: Cow dung (3:1) 

in Polybag
Collar dia.

(nun)
Leaf no. Collar dia. 

(nun)
Leaf no. Collar dia. 

(nun)
Leaf no.

T
*00 2.65±0.23 9.69±0.15 2.82±0.21 8.34±0.21 2.70±0.45 9.78±0.31
T 

01
3.58±0.36 9.37±0.19 2.92±0.43 9.56±0.19 2.83±0.24 9.34±0.19

T
02 3.69±0.2 9.38±0.30 3.56±0.15 9.56±0.19 3.19±0.17 9.75±0.21

T
03 3.77±0.11 10.45±0.29 3.60±0.23 10.48±0.29 3.30±0.21 9.47±0.15

Sig. dif 0.02 0.037 0.02 0.041 0.02 0.054

In Polybag, the highest mean height (75.5 cm) 
and collar diameter (3.35 mm) was recorded in 
T3 and lowest mean height (50.0) and collar 
diameter. (2.70 mm) was observed in Too. The 
decreased order of maximum height and collar 
diameter for the treatment was 
T >T0 >T >To2>T>To>T >T00 (Fig. 3, Table 5). 
From the above result it was found that the 
maximum growth was recorded in T03 (height : 
88.5; collar diameter 3.77) (Fig. 3, Table 5) and 
there was a significant (p<0.05) difference 
observed among the rest of the treatments. On 
the other hand, maximum collar diameter (3.77) 
was found in T03 but there was no significant 
difference among other treatments. The 
maximum and minimum leaf numbers were 
recorded in T03 (10.45) and T2 (7.43) 
respectively (Fig. 3, Table 5).

Discussion
Hard coated seeds are impermeable to sufficient 
water and nutrients for vigorous seedlings 
production. These seeds require suitable 
pre-sowing treatments for producing vigorous 
seedlings for plantation in degraded forest land. 
Germination and seedling's growth performance 
of T. orientalis varied among different 
pre-sowing treatments. The seed of T. orientalis 
showed maximum germination (75.94%), when 
using dry seed without coat in five days normal 

water soaking treatment in seed bed. Seeds 
without treatments (control) showed the lowest 
germination (20.24%). Experiments conducted 
in different medium showed significant 
interactions at ^<0.05 level between the seed 
treatments and germination medium, indicating 
that seed bed help to make the treated seed 
germination quicker (35th DAS to 19th DAS). 
For the polybag media, the soil was collected 
from the forest floor and it provides sufficient 
nutrients to accelerate the seedlings' growth. On 
the contrary, fine sand media collected from 
Sylhet was devoid of nutrients. Dey and Hossain 
(2019) found that Suregada multiflora seedlings 
raised m seedbed containing sand and soil 
showed the highest germination and survival 
rate, but the growth rate was lowest as sand 
media failed to provide sufficient nutrients for 
growing plants. In this study it was found that 
the similar results for germination and survival 
rate for T. orientalis. Hasnat et al. (2016) stated 
that soaking in cold water for 24 hours was the 
more effective in germmation and vigorous 
seedlings production of Canarium resiniferum in 
contrary same treatment for T. orientalis did not 
show satisfactory germination. According to 
Haider et al. (2014) seeds of Acacia catechu 
obtained the highest germination percentage 
(80-81%) when soaked in normal water for 24 
hours but in our study, it took 120 hours to obtain 
the similar germination percentage due hard seed 
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coat of 7. orientalis. Currie (1984) also reported 
that water, air and mineral nutrient availability of 
the growth medium is the most important 
physical factor affecting seedlings growth. In the 
experiment it was observed that, jigni seeds 
sown seed bed showed early germination than 
the rest of the media because sand enhances 
germmation and root development which soothe 
the sapling transfer to polybags without much 
disturbing the root system. It is to be mentioned 
here that after germination, when germinated 
seeds are at four-leaf, should be transplanted to 
polybag as early as possible. In this case, when 
the seedlings were transplanted to polybag it 
grew faster (ht: 88.5; dia. 3.77) than the 
seedlings of other media (ht: 75.5; dia. 3.35). So, 
seedbed was used only for early germination of 
tiny hard-coated seeds of T. orientalis followed 
by extending the normal water treatment time 
120 hours. This technique is suitable for normal 
nursery owners to raise seedling commercially.

Conclusion
Nursery technique for jigni seedling production 
was standardized to facilitate its plantation 
establishment. Jigni showed 75.94% germina­
tion in case of using dry seed without coat but 
diy seed with coat showed 60.71% germination. 
To enhance germination percentage appropriate 
soaking duration is five days after transplanting 
from seed bed, partial shade is required for its 
survival. Seedbed coupled with uncoated seed 
with a five-day soak tune proved to be the most 
effective and safe for planters. So, this combina­
tion of treatment is recommended for increasing 
germination and producing quality seedlings of 
jigni for large scale plantation program.
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