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Effect of gibberellic acid on germination, growth and 

survival of jamun (Syzygium cumini L. Skeels) 
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Abstract 
An experiment was conducted to assess the effect of gibberlic acid on germination, growth and survival 
of jamun (Syzygium cumini L. Skeels) was conducted at Horticulture Complex, Department of 

Horticulture, College of Agriculture, JNKVV, Maharajpur, Jabalpur (M.P.). Total four treatment of 
gibberlic acid comprised of G0 (control), G1 (GA3-150 ppm), G2 (GA3-300 ppm) and G3 (GA3-450 ppm). 
The study revealed GA3 at 450 ppm (G3) recorded minimum days taken to start germination (11.92), days 
taken to 50 % germination (14.67), highest germination percentage (90.00 %), shoot height (33.42 cm), 
maximum number of leaves (23.83), girth of stem (5.78 mm), highest root length (30.68 cm), No. of 
roots (101.75), fresh weight of shoot (11.71 gm) and root (5.53 gm), dry weight of shoot (2.70 gm) and 
root (1.34 gm) and germination percentage (88.47 %). The physiological parameter such as high leaf area 
index (2.20), leaf area duration (11510.67), energy intensity (0.72), chlorophyll content (67.90) and 

lowest light transmission ratio (43.25) was also noted in G3. 
 
Keywords: Effect, gibberellic acid, germination, growth, survival of jamun (Syzygium cumini L. Skeels) 
 

Introduction 

Jamun [Syzygium cumini (L.) Skeels] is an important indigenous minor fruit, belongs to the 

family Myrtaceae and is growing throughout the tropics and subtropics as an avenue plant. 

Jamun is also known as Indian blackberry, java plum, black plum. In India, jamun trees are 

mostly found in scattered range from lower Himalaya region having an elevation of 1300 m to 

Kumaon hills up to 1600 m. It is commonly propagated by seed and it has no dormancy, hence 
fresh seeds are sown immediately after extracting from fruits. Seed can be sown 4-5 cm deep 

in the nursery. There is occurrence of polyembryony in jamun to the extent of 20-50%, hence 

nucellar seedling may be utilized to produce true to the type plants (Singh and Thakur 1977) 
[8]. Seed germination is the resumption of active growth of embryo that results in the 

emergence of the young plant. Cotyledonary endosperm is good source of energy during 

germination because that is storage body of carbohydrates. This carbohydrate converts into 

sugar and help in germination of seed but conversion of Carbohydrate to sugar depends upon 

different enzyme. During germination, GA induces the synthesis of hydrolytic enzymes, such 

as amylase and protease. These enzymes degrade the stored food reserves accumulated in the 

endosperm or embryo as the seed matured. This degradation of carbohydrate and storage 

protein provides nourishment and energy to support germination and seedling growth. 

Gibberellins (GA3) activate the embryonic vegetative growth, weakens the endosperm layer 
that involves the embryo and restricts its growth, and mobilizes the energetic reserves from the 

endosperm of cereals (Taiz and Zeiger, 2006) [9]. Hence the present study was undertaken to 

find out the effect of Gibberlic acid on seed germination of jamun. 

 

Materials and methods 

The experiment was carried out at Horticulture Complex, Maharajpur, JNKVV, Jabalpur 

during the year 2015-2016. It was laid out in randomized block design (RBD) with factorial 

concept with three repetitions. The experiment was conducted to find out the influence of 

gibberlic acid on germination, growth and survival of jamun seedlings. For experiment 

purpose fresh seed of jamun are collected and extracted. After extraction the seed was sown 

immediately because it loses the viability quickly. 150 mg, 300 mg and 450 mg of GA3 was 
weighed in a electrical weighing balance and each was dissolved in 10 ml. of 99% absolute 

ethyl alcohol to which distilled water was added to make up the volume equal to one liter as a 

stock solution. Seeds soaked in GA3 solution for 24 h and grown in polybags under the 

polyhouse. 
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Polybags having a length of 15 cm and diameter of 10 cm 

with 200 gauge thickness were used and filled with the media 

comprising of soil. Treated seed of jamun were sown in 

polythene bags of 15 X 10 cm size filled in different mixture 

and its combinations on 17thJuly 2015. One seed per poly bag 
was sown at 1-1.5 cm depth. Watering was done using rose 

can regularly. Necessary plant protection measures were 

taken. Five representative plants from each treatment were 

selected and observed for different growth characters and 

physiological parameter. 

  

Result and discussion 

The data presented in table 1 revealed that treatment 

differences between different gibberlic acid concentration was 

found significant on days taken to start germination, days 

taken to 50% germination and percentage of germination at 
30 days after sowing. The minimum days taken to initiate the 

germination (11.92 days) was under G3 (450 ppm) while the 

maximum days (21.58 days) under control (G0) comprising 

seed soaking in water. The increase in germination may be due 

the antagonistic effect of gibberellic acid on germination 

(Wareing et al., 1968) and endogenous gibberellins were 

reported to increase due to soaking (Mathur et al., 1971). GA 

helps in synthesis of á- amylase which converts the starch into 

simple sugars. These sugars provide energy that is required 

for various metabolic and physiological activities. The result 

is in agreement with the findings of Babu et al. (2004) [1] in 

papaya. Initiation of seed germination was affected by 
gibberellic acid significantly. The minimum days taken to 50 

% germination (14.67 days) under G3 (450 ppm) while the 

maximum days taken to initiate germination (25.67 days) 

under G0. Days taken to percentage of germination under 

gibberellic acid concentration showed significant effect at 30 

DAS. The maximum germination percentage (90.00 %) was 

recorded under G3 (450 ppm GA) and the minimum 

germination percentage (58.33 %) was recorded under G0. 

These findings may be due to GA3, which would have 

triggered the activity of specific enzymes that promoted early 

germination, such as α-amylase, which have brought an 
increase in availability of starch assimilation. 

As regards the gibberellic acid concentration, GA3 showed 

significant effect on the height of shoots and maximum height 

of shoots (14.74, 22.64 and 33.42 cm) was recorded under G3 

(450 ppm) at 30, 90 and 120 days after sowing, respectively. 

Basically, plant height is a genetically controlled character. 

But, several studies have indicated that plant height can be 

increased by application of synthetic plant growth regulators. 

However, in the present investigation a significant difference 

in plant height was noticed by the application of different 

concentration of GA3. GA3 treatment apart from improving 
germination also increased the subsequent growth of seedling. 

This may be attributed to cell multiplication and elongation of 

cells in the cambium tissue of internodal region by GA 

apparently activating the metabolic processes or nullifying the 

effect of an inhibitor on growth (Barton, 1958) [2]. Increase in 

plant height due to GA3 has also been reported by Ratan and 

Reddy (2004) [6]. 

Significantly maximum number of leaves per seedling (8.42, 

16.00 and 23.83) was recorded under G3 (450 ppm) and 

minimum number of leaves per seedling was recorded under 

G0 (control) which was presented in table 2. The production of 

more number of leaves in GA3 treatments may be due to the 
vigorous growth induced by GA3, more number of branches 

which facilitates better harvest of sunshine by the plants to 

produce more number of leaves. Results obtained on this 

aspect are in agreement with Venkata Rao and Reddy (2005) 

in mango. In case of stem girth, maximum increment in girth 

of stem (2.08, 4.72 and 5.78 mm) was noted under G3 and 

minimum girth of stem (1.25 mm, 1.93 mm and 3.20 mm) 
was recorded under control at 30, 90 and 150 DAS. The 

increase in seedling girth by application of gibberellic acid 

was also reported by earlier workers such as Venkata Rao and 

Reddy (2005) in mango. Significantly maximum height of 

seedling (69.29 cm) at 150 days after sowing was observed in 

GA3 at 450 ppm. Whereas, minimum height of seedling 

(41.75 cm) recorded in control. This might be due to 

gibberellins which causes inter-nodal cell elongation, thereby 

leading the increase in seedling length. These findings are 

supported by Ratan and Reddy (2004) [6]. 

Maximum root length (30.38 cm) was recorded under G3 (450 
ppm) which was significantly superior over rest of the 

treatments while minimum (20.06 cm) was under G0 (control). 

This increase in root length could be due to exogenous 

application of GA3 induced the activity of gluconeogenic 

enzymes during early stages of seed germination and this 

could be the reason for improved germination and vigour 

characteristics that is reflected in terms of increase in root 

length. The effect of GA3 had significant effect on number of 

roots/seedling. Significantly maximum number of roots 

(101.75) was noted under 450 ppm of gibberlic acid. Whereas 

the minimum root (61.67) was recorded under treatment 

control. Vigorous root growth due to GA3 might have resulted 
in more production of photosynthates and their translocation 

through phloem to the root zone, which might be responsible 

for improving the root growth. This finding was supported by 

Wagh et al. (1998) [10]. 

Gibberellic acid had shown significant effect on fresh and dry 

weight of shoot and root. Highest fresh and dry weight of 

shoots (11.71 g and 2.70 g) and roots (5.53 g and 2.65 g) 

observed under G3 comprising 450 ppm GA. Whereas, lowest 

fresh and dry weight of shoots (6.86 g and 1.61 g) and root 

(2.65 g and 0.65g) was recorded under control at 150 DAS. 

Increase in fresh weight of roots is due to the influence of 
GA3 on different plant parts, which could be due to its effect 

in stimulating cell division, cell elongation, auxins 

metabolism, cell wall plasticity and permeability of cell 

membrane leading to enhanced growth. Increase in the dry 

weight of different plant parts due to improved mobilization 

of nutrients due to the application of GA3, which promotes 

plant growth and development. The results are supported with 

the findings of Rahemi and Baninasab (2000) [7]. Apart from 

that at 450 ppm maximum polyembryony is observed which 

gives rise to maximum biomass per plant. This result is in 

agreement with the findings of Hore and Sen (1995) [4] in 
which he reported that at 400 ppm maximum polyembryony 

was found in acid lime. 

The effect of gibberellic acid on different physiological 

parameter s was presented in table 5. GA3 had significant 

effect on Leaf Area Index and Leaf Area Duration. 

Significantly maximum Leaf Area Index (1.11) and Leaf Area 

Duration (11510.67 CM2 x days) was noted under G3 

followed by G2 whereas the minimum Leaf Area Index (1.26) 

and Leaf Area Duration (9006.32) was obtained under 

treatment G0 (control). GA3 treatments also indicated the 

higher LAD over control. This was higher ascribed to higher 

magnitude increases in parameter associated with the LA. The 
finding was supported by Munde and Gajbhiye (2010) [5]. The 

maximum Light Transmission Ratio (74.52) was recorded 
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under G0 and minimum (43.25) was recorded under treatment 

G2. The findings are supported by Munde and Gajbhiye (2010) 

[5]. 

Significantly maximum seedling vigour index I (5141.07cm) 

was recorded under G3 and minimum seedling vigour index I 
(2113.34 cm) was in G0 at 150 days after seed sowing. The 

result is in agreement with the findings of Babu et al. (2004) 

[1] in papaya. The maximum seedling vigour index II (333.73 

g) was recorded under G3 and it was superior over rest of 

treatments while minimum seedling vigour index II (130.47 

g) was recorded under G0. The seedling vigour significantly 

differed due to invigoration of seeds. The highest seedling 

vigour in GA3 was attributed to enlarged embryos, higher rate 

of metabolic activity and respiration, better utilization and 

mobilization of metabolites to growth points and higher 

activity of enzymes. Enzymatic and hormonal mechanism 
stimulate metabolic process such as sugar mobilization, 

protein hydrolysis, oxidation etc., which leads to increase in 

root length, shoot length and seedling dry weight, in turn 

increase in seedling vigour. The present results are in 

conformity with the results of Dhoran (2012) [3].  

Gibberellic acid concentration had significant effect on 

survival percentage. Maximum survival percentage (88.75) 

was recorded under G3 which while it was minimum (68.00) 

under G0. The Gibberellic acid concentrations had shown 

significant effect on Chlorophyll Content Index and 

maximum Chlorophyll Content Index of 54.95 and 67.90 g/m2 
was noted when seed soaked in 450 ppm concentration of 

GA3 at 120 and 150 days after seed sowing, respectively and 

found significantly superior over rest of the concentrations of 

GA3 whereas, the minimum height of shoots (42.02 and 52.99 

g/m2) was recorded under G0 at 120 and 150 days after seed 

sowing, respectively. Increased chlorophyll content of leaves 

of GA3 treated plants may be indication of increased rate of 

photosynthesis (Kanjilal PB et al., 1988) and decreased 

chlorophyll degradation and increased chlorophyll synthesis 

and the increase in total chlorophyll content can also be 

attributed to involvement of growth regulators in promoting 
the synthesis of chlorophyll as well as development of 

chloroplast (Fetcher et al., 1991). These results were in 

accordance with (Kanjilal et al., 1988) who explained that 

application gibberlic acid increased chlorophyll content in 

chamomile. 

 
Table 1: Effect of gibberlic acid on days taken to start germination, days taken to 50 % of germination and percentage of germination at 30 days 

after sowing 
 

Treatment 
Days taken to start 

germination 

Days taken to 50 % of 

germination 

Percentage of germination at 30 days after 

sowing 

G0 (0 ppm) 21.58 25.67 58.33 

G0 (150 ppm) 17.67 21.75 71.67 

G0 (300 ppm) 15.83 18.92 75.00 

G0 (450 ppm) 11.92 14.67 90.00 

S.Em.± 0.34 0.29 1.94 

C.D. at 5% 1.00 0.85 5.64 

 
Table 2: Effect of grafting time on length of shoot, number of leaves and plant height at 30, 90 and 150 day after planting 

 

Treatment 

30 DAG 90 DAG 150 DAG 

Height of 

Shoot (cm) 

Number of 

leaves 

Girth of 

stem (cm) 

Height of 

Shoot (cm) 

Number of 

leaves 

Girth of 

stem (cm) 

Height of 

Shoot (cm) 

Number of 

leaves 

Girth of 

stem (cm) 

G0 (0 ppm) 6.02 2.92 1.25 12.78 9.17 1.93 21.69 14.75 3.20 

G0 (150 ppm) 8.36 4.75 1.54 15.50 11.33 2.37 24.98 17.75 3.83 

G0 (300 ppm) 11.94 6.83 1.83 18.51 13.42 3.03 28.67 20.25 4.53 

G0 (450 ppm) 14.74 8.42 2.08 22.64 16.00 3.63 33.42 23.83 5.78 

S.Em.± 0.09 0.25 0.03 0.10 0.20 0.03 0.08 0.21 0.03 

C.D. at 5 % 0.28 0.73 0.09 0.30 0.59 0.09 0.25 0.63 0.10 

 
Table 3: Effect of gibberlic acid on root length, no. of roots, fresh and dry weight of shoot and root at 150 days after sowing 

 

Treatment Root length at 150 DAP No. of roots at 150 DAP 
Weight of shoot (gm) Weight of root (gm) 

Fresh Dry fresh dry 

G0 (0 ppm) 20.06 61.67 6.86 1.61 2.65 0.65 

G0 (150 ppm) 23.31 76.25 8.23 2.03 3.44 0.84 

G0 (300 ppm) 26.68 88.83 9.42 2.32 4.55 1.07 

G0 (450 ppm) 30.68 101.75 11.71 2.70 5.53 1.34 

S.Em.± 0.15 0.84 0.07 0.02 0.04 0.01 

C.D. at 5% 0.45 2.44 0.22 0.06 0.12 0.02 

 
Table 4: Effect of gibberlic acid on height of seedling, survival percentage and seedling vigour index of jamun seedling 

 

Treatment 
Height of 

seedlings (cm) 

Survival percentage 

(%) 

Seedling vigour index-I 

(cm) 

Seedling vigour index-II 

(gm) 

G0 (0 ppm) 41.75 68.55 2113.34 130.47 

G0 (150 ppm) 48.28 78.72 3000.43 187.18 

G0 (300 ppm) 55.35 84.20 4158.78 258.24 

G0 (450 ppm) 62.69 88.47 5141.07 333.73 

S.Em.± 0.23 0.44 23.87 2.45 

C.D. at 5% 0.68 1.29 60.28 7.13 

 



 

~ 326 ~ 

The Pharma Innovation Journal 

Table 5: Effect of gibberlic acid on physiological parameter of jamun seedling 
 

 

Treatment 

Leaf area 

index 

Leaf area duration 

(cm2×day) 

Light transmission 

rate 

Energy 

intensity 

Chlorophyll content 

(g/m2) 

G0 (0 ppm) 1.26 9006.32 74.52 0.41 52.99 

G0 (150 ppm) 1.60 9574.09 65.51 0.53 57.36 

G0 (300 ppm) 1.83 10465.46 53.90 0.62 62.62 

G0 (450 ppm) 2.20 11510.67 43.25 0.72 67.90 

S.Em.± 0.008 10.34 0.29 0.003 0.10 

C.D. at 5% 0.022 31.02 0.87 0.009 0.30 
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