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Abstract

Colubrina asiatica L.is found at coastal belt near mangroves. The effect of some plant growth 
regulators such as Salicylic acid (SA), 6-Benzylaminopurine (6BA), Gibberellic acid (GA3) 
and Indole-3-butyric acid (IBA) on seed germination and seedling growth of Colubrina 
asiatica L were investigated. All parameters i.e. seed germination and seedling growth was 
enhanced due to the application of plant growth regulators and the effect was more 
pronounced in GA followed by 6 BA The application of plant growth regulators found 
suitable for early germination and better growth of C. asiatica seedlings.

Introduction

Medicinal plants are the most abundant source of pharmaceutically active ingredients. Plant 
produce a wide range of phytochemicals, in the form of secondary metabolites, and are 
unevenly distributed among its parts. The commercial utilization of plant parts for the 
production of natural or recombinant compounds for medicinal uses has attracted researchers 
over past decades. Colubrina asiatica (L.) is a member of family Rhamnaceae, climbing 
shining shrub, commonly known as Indian sankewood, leatherleaf. This is a promising 
medicinal plant. C. asiatica is often planted as an ornamental and to be used for medicinal 
purposes (USDA-ARS, 2014). Medicinal oil is prepared from seeds along with other 
ingredients, and is used to treat rheumatism and numbness in adults and also in treating weak 
legs in children (Selvam, 2007; Flora of Singapore, 2014). 
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They plays important ecological role in coastal regulation and thus conservation of this plant 
is necessary. The seeds of C. asiatica are dispersed by water as well as by birds. Seeds are 
morphologically and physiologically adapted to be dispersed by ocean currents (McCormick, 
2007; Langeland et al., 2008).

The Plant growth regulators are organic compounds, which are synthesized in very small 
quantity in plants and play an important role during seed germination growth and 
development. The Growth regulators act as electors for precursors of various secondary 
metabolites and application of growth regulators to this medicinal plant induces the synthesis 
of these various metabolites which will improves the biosynthesis of Phytochemical. In the 
present study, ameliorating effects of growth regulators e.g., SA, 6BA, GA3 and IBA on seed 
germination and seedling growth of C. asiatica were investigated.

Material and Methods

The present investigation was carried out during the year 2019-20 at SGM College, Karad 
district Satara. The experiment was laid in completely randomized design with pre-sowing 
soaking treatments using PGR in combination with Conc H2SO4. The seeds were treated with 
H2SO4 for 30 min followed by PGRs for 24 hrs. The PGR used were GA3 (200 ppm), SA (200 
ppm), 6BA (200 ppm) and IBA (200 ppm) .

Experiment I: Petriplate method

Twenty five seeds of C. asiatica were placed in each petridish lined with 16 cm tissue paper. 
Ten milliliters of distilled was used to moisten the tissue paper of a petridish for bioassay 
through incubation at 25°C in dark condition. 

Bioassay procedure 

Glass petridishes of 14 cm diameter were used in this experiment. Double layer of tissue 
papers  were used as the medium of germination in each Petridish. Ten milliliters of distilled 
water was added to moisten the substratum and then they were kept in racks in dark at room 
temperature. Germination was recorded daily. A seed was said to be germinated when the 
emerged root length was about 2 mm. After seven days, length of root and shoot of five 
randomly selected seedlings from each pertidish were recorded to evaluate the inhibition 
potential of the extract. The same bioassay procedure was followed for both the extracts. 

Data collection on seed germination 

Data on the germination were recorded at 24 hours intervals after sowing and continued up to 
completion of germination within five days. Germination percentage was calculated using the 
following formula. 

% Germination =
Number of  germinated seeds

X100
Number of seed sown
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Sampling for seedling growth measurement 

The petridishes were carefully taken out from the racks after five days of sowing. Five 
seedlings were selected randomly from each petridish and were uprooted carefully by a pair 
of forceps in order to ensure intact root to be available. The root and shoot length of the 
uprooted seedlings were recorded by a graduated meter scale. 

Root length (cm): 

Root length was measured from root-shoot zone to the tip of the longest root by a graduated 
meter scale. 

Shoot length (cm): 

Shoot length was also recorded from root-shoot zone to the tip of the top most leaf by a 
graduated scale. 

Dry matter of seedlings 

The seedlings collected for root and shoot measurement were placed in paper bags and then 
put in an electric oven at 80oC for 72 hours. The weights of oven-dried seedlings were 
recorded and then total dry matter per plant was calculated. 

Experiment II:- Pot culture for Seedling growth

Pot culture (soil culture) experiment was conducted in greenhouse to determine the seedling 
growth after foliar spray in C. asiatica. Seedling of  C. asiatica were established from seeds 
in laboratory conditions was raised to laboratory conditions in the month of December 2019. 
Plastic pots (5.5 cm diamax, 3.7 cm diamin, 5 cm depth, 3 holes in bottom) were used. To close 
the bottom holes in pots, we put disc (3.7 cm) of filter paper (90 g m-2) in  the bottom and the 
pots were filled with 80 g of garden soil (inert substrate,0.2-2 mm mesh size, 1.24 g mL-1 
bulk density and 38.5 mL/ 100mL-1 maximum water holding capacity) and were placed over 
the saucers (8cm diameter and 2 cm depth). 15 seedlings of plant were planted per pot. These 
pots were placed under shade net with completely C. asiatica randomized design in 
duplicates. Initially pots were subirrigated to maximum water. The water content was daily 
adjusted to maximum water holding capacity by subirrigation with a nutrient solution of all 
micro and macro elements (500 ml of Hogland solution). The foliar applications of each PGR 
was done at morning hours (8 am) thrice in a week for 1 month. In the fifth week after 
treatment, heighth of plant was measured and plants were harvested and leaf area measured 
immediately.  

Result and Discussion
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The germination percentage was found maximum (84%) in GA3 (200 ppm) followed by 6 BA 
-200 ppm (76%) as compared to control (30%). The increased germination due to application 
of pre-sowing soaking with GA3 might be attributed to the fact that GA3 helps in breaking the 
seed dormancy resulting early and increased geed germination percentage. This could be due 
to the diffusion of endogenous auxin and gibberellins like substances (Pawshe et al., 1997). 
This results are in resemblance with Chandra and Govind (1990) in guava,Patil and 
Gaikwad(2011) in Simarouba  and Gurung et al., (2014) in passion fruits. GA3 triggers 
hydrolytic enzyme activities during seed germination (Kumari et al., 2007). The increased 
germination by 6BA might be due to strong neutralizing effect of 6BA on the inhibitors 
present in seed.  The Maximum shoot length (6.3±0.82 cm) was recorded in the seeds treated 
with GA followed by seeds treated with 6BA (5.9±0.73). The root length was also found 
significantly higher in seeds treated with GA3, 200 ppm. Significant differences were also 
found between the treatments with respect to fresh shoot weight and fresh root weight 
(Table1). Maximum fresh and root weight was recorded in seeds treated with GA3,200 ppm 
(3.12±0.36 and 1.3±0.19 g). 

The increased   fresh and dry weight of seedling may be due to the enhanced root and shoot 
length. The various growth parameters such as seedling height and number of leaves were 
found to be significant among the different treatments (Table 1). Maximum seedling height 
and number of leaves was observed with foliar application of GA3, 200 ppm. At 30 days after 
sowing  plant treated with foliar application of GA3 showed higher seedling height (32.08±3.1 
cm)  and number of leaves (18) compared to control and other PGR treatments. The increased 
height in GA3, 200 ppm might be attributed to the reason that endogenous level of GA3 
synthesized by the C. asiatica seedlings might not be sufficient and external application of 
GA3 might have boosted the growth by increasing cell multiplication and cell elongation 
resulting in better plant growth (Gurung et al., 2014). GA3 accelerated the transport and 
efficiency of  utilizing photosynthetic products resulting in the cell elongation and rapid cell 
division in the growing area (Chandra and Govind 1990)

Conclusion

The presowing soaking treatment with plant growth regulators was found effective to 
enhance the germination percentage and seedling growth of C. asiatica L. and among the 
studied PGRs, GA3 was found more effective to break the seed dormancy and to increase 
seedling growth at 200 ppm.

Table 1. Effect of presowing soaking treatment on seed germination of C. asiatica

Germi
nation 
percen
tage

Shoot 
length 
(cm)

Root 
length 
(cm)

Shoot 
Fresh 
weig
ht (g)

Root 
Fresh  
weigh
t (g)

Shoot 
dry 
weight 
(g)

Root 
dry 
weig
ht (g)

Seed
ling 
heig
ht
(cm)

No. of 
leaves 
per 
seedling

Control 30±2 2.1±0.32 1.3±0.22 1.82±
0.28

1.01±
0.20

0.37±0
.03

0.22
±0.0
2

12.3
3±1.
2

08
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GA 200 
ppm

84±3 6.3±0.82 4.3±0.37 3.12±
0.36

1.3±0.
19

0.98±0
.06

0.47
±0.0
4

32.0
8±3.
1

18

6 BA 
200 ppm

76±2 5.9±0.73 4.9±0.41 2.98±
0.42

1.18±
0.12

0.84±0
.05

0.41
±0.0
3

28.2
3±2.
98

16

SA 200 
ppm

64±1 5.2±0.92 3.8±0.29 2.56±
0.32

1.07±
0.10

0.67±0
.03

0.38
±0.0
2

21.5
6±2.
72

14

IBA 200 
ppm

60+2 4.8±0.45 3.3±0.30 2.47±
0.26

1.01±
0.13

0.61±0
.02

0.31
±0.0
2

22.3
5±3.
01

13
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