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Abstract 
The present study was conducted during 2023-24 at Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, to investigate the effect of seed priming 
and growing media on the seed germination of Feronia limonia (Linn.) S. seedling. The experiment followed a Factorial Completely Randomized 
Design (CRD) with twelve treatment combinations, each replicated three times. Factor A included four levels of plant growth regulators: G1 (GA₃ 
@ 50 ppm), G2 (GA₃ @ 100 ppm), G3 (KNO₃ @ 50 ppm), and G4 (KNO₃ @ 100 ppm). Factor B involved three growing media: M1 (Soil+ Silt+ 
FYM in 2:1:1 ratio), M2 (Soil+ Silt+ Vermicompost in 2:1:1 ratio), and M3 (Soil+ Silt+ Vermicompost+ Cocopeat in 1:1:1:1 ratio). Statistical 
analysis of the recorded data indicated that the growth regulator G2 (GA₃ @ 100 ppm) was the most effective in reducing the time to germination 
and enhancing germination percentage. Among the growing media, M3 (Soil+ Silt+ Vermicompost+ Cocopeat in 1:1:1:1 ratio) proved to be the 
most effective for both parameters. The combination treatment G2M3 showed the best results, with the shortest germination time and the highest 
germination percentage, making it the most suitable for promoting optimal growth of wood apple. 
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Introduction  
Wood apple (Feronia limonia S.), a thorny deciduous tree from the 
family Rutaceae, is commonly known by various names across India, 
including elephant apple, monkey fruit, curd fruit, kath bel, and kavith. 
Its native range includes South India and Sri Lanka (Lande et al., 2010). 
Historically referred to as the "poor man's food," wood apple holds 
significant cultural and medicinal value in India. It is distributed across 
several Indian states such as Maharashtra, Andhra Pradesh, Tamil 
Nadu, Kerala, Karnataka, Madhya Pradesh, and the western Himalayas. 
The tree is particularly prevalent in the Deccan Plateau, the Thane 
district of Maharashtra, and the S. Chanda district of Madhya Pradesh, 
with occurrences reported in Hazaribagh and Palamau in Chota Nagpur 
(Anonymous 1956). Wood apple has notable medicinal properties and 
is used as fodder in regions like Uttar Pradesh and Maharashtra. The 
tree, which can reach heights of up to 10 meters with a girth of 0.6 to 
1.6 meters (Troup, 1921), features thorny branches and aromatic, 
carminative, and astringent leaves. A gum, resembling gum arabic, 
exudes from the trunk and branches. The plant is primarily propagated 
through seeds and vegetative methods, with seeds playing a critical role 
in cultivating seedling rootstocks and developing hybrid plants. 
However, seed germination in wood apple is often low, primarily due 
to factors like seed dormancy, which can be caused by hard seed coats, 
underdeveloped embryos, or chemical inhibitors. Dormancy hampers 
seed germination, reducing the plant’s successful cultivation. To 
address this, seed priming with chemicals like GA₃ (gibberellic acid) 
and KNO₃ (potassium nitrate) has been explored to break dormancy and 
enhance germination, seedling growth, and survival. In addition to seed 
treatments, growing media play a vital role in seed germination and 
seedling development by providing essential nutrients and physical 

support. The choice of growing media significantly influences water 
retention, drainage, and the physical and chemical properties that are 
crucial for seedling growth (Prajapati et al., 2017). Optimizing both 
seed priming treatments and growing media can thus contribute to 
improved germination and growth of wood apple seedlings, making it 
an important area of research. 
Material And Methods 
The experiment was conducted during 2023-24 at the Main Garden, 
Department of Fruit Science, Dr. Panjabrao Deshmukh Krishi 
Vidyapeeth, Akola. A Factorial Completely Randomized Design 
(CRD) was used with twelve treatment combinations, replicated three 
times. The experiment included two factors: Factor A was at four levels 
of plant growth regulators viz. G1 (GA₃ @50 ppm), G2 (GA₃ @100 
ppm), G3 (KNO₃ @50 ppm) and G4 (KNO₃ @100 ppm), whereas 
Factor B is at three levels of growing media viz. M1 (Soil+ Silt+ FYM 
in a 2:1:1 ratio, M2 (Soil+ Silt + Vermicompost in a 2:1:1 ratio), M3 
(Soil+ Silt+ Vermicompost+ Cocopeat in a 1:1:1:1 ratio). The fresh 
seeds of Feronia limonia were collected and extracted during its season. 
The seeds were soaked in different plant growth regulator solutions as 
per the treatment levels. After soaking, the seeds were dried in the shade 
and sown in 2 cm deep into 5x8 inch polythene bags. The bags were 
filled with the respective growing media, prepared according to the 
predefined proportions of soil, silt, FYM, Vermicompost, and Cocopeat 
at the experimental site. Five representative seedlings from each 
treatment combination were selected for observation. Various 
germination parameters were recorded to assess the effects of seed 
priming and growing media on seed germination and early seedling 
growth. 

Treatment details :  
Factor A: Growing regulator  Factor B: Growing media 
G1 : GA3 @50 ppm 
G2 : GA3 @100ppm 
G3 : KNO3 @50 ppm 
G4 : KNO3 @100 ppm 

M1 : Soil+ Silt+ FYM (2:1:1) 
M2 : Soil+ Silt+ Vermicompost (2:1:1) 
M3 : Soil+ Silt+ Vermicompost+ Cocopeat (1:1:1:1) 

The seeds sown in polybags for each treatment were observed daily to record the seed germination starting from the date of sowing. The time 
required for germination was calculated as the number of days between the date of sowing and the emergence of the plumule. Germination 
percentage was determined using the following formula: 

 
 

  

  

Germination percentage (%) = 
Number of seeds germinated 

x 100 
Total number of seeds sown 
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Result And Discussion 
Days to Germination   
The data indicated that the minimum number of days required for seed 
germination (6.75 days) was recorded with the treatment GA₃ @ 100 
ppm (G2). In contrast, the maximum number of days required for 
germination (9.96 days) was observed with the KNO₃ @ 50 ppm (G3) 
treatment. The earlier germination in the GA₃-treated seeds can be 
attributed to the role of GA₃ in activating cytological enzymes, which 
leads to increased energy production and the availability of substrates 
necessary for growth. This process enhances the structural components 
essential for embryo emergence and improves cell wall plasticity, 
allowing better water absorption. Similar findings have been reported 
by Panda et al. (2018) in kagzi lime, Anand B. et al. (2012) in Melia 
dubia, and Patel et al. (2016) in custard apple. 
Regarding the growing media, the treatment M3 (Soil+ Silt+ 
Vermicompost+ Cocopeat in 1:1:1:1) resulted in the shortest 

germination time (7.35 days). The maximum days to germination (9.00 
days) were recorded with M1 (Soil+ Silt+ FYM). The enhanced 
performance of M3 may be due to its superior water-holding capacity, 
moisture retention, and adequate porosity, which promotes sufficient 
gaseous exchange and moisture availability to the seeds, thereby 
shortening the germination period. These results align with those of 
Sajana et al. (2018) in Semecarpus anacardium and Parmar et al. (2019) 
in Jamun. 
Among the different combinations of growth regulators and growing 
media, the treatment G2M3 (GA₃ @ 100 ppm with Soil+ Silt+ 
Vermicompost+ Cocopeat in a 1:1:1:1 ratio) showed the minimum days 
to germination (6.20 days), whereas maximum days to germination 
(10.94 days) were observed in the treatment G3M1 (KNO3 @ 50 ppm 
with Soil+ Silt+ FYM at 2:1:1 ratio).Table 1. Interaction effect of 
different growth regulator and growing media on days to germination 
of Feronia limonia seeds. 

Treatments Growth regulator (A) 

Growing media (B) G1 G2 G3 G4 Mean B 
M1 7.46 7.13 10.94 10.46 9.00 
M2 7.40 6.93 10.46 9.43 8.55 
M3 6.76 6.20 8.46 8.00 7.35 

Mean A 7.21 6.75 9.96 9.30  
Factors Factor (A) Factor (B) Factor (AXB) 
S.E.(m)± 0.09 0.08 0.17 

C.D. at 5% 0.29 0.25 0.50 
F test Sig. Sig. Sig. 

 

 
Fig.1: Performance of different treatment combinations on days to germination of Feronia limonia seeds 
Germination Percentage (%) 
The data presented in Table 2 clearly indicate that the treatment GA₃ @ 
100 ppm (G2) achieved the highest germination percentage (83.38%). 
The significantly lowest germination percentage (59.72%) was 
recorded with the KNO₃ @ 50 ppm (G3) treatment. This increased 
germination rate with GA₃ treatments can be attributed to its role in 
stimulating the synthesis of hydrolytic enzymes, such as amylase and 
protease, in the embryo. These enzymes break down stored food 
reserves, making them available for embryo growth, thus enhancing 
germination. Similar findings have been reported by Parmar et al. 
(2019) in Jamun, Sau et al. (2019) in wood apple, and Rout et al. (2020) 
in Bael. 
Among the growing media treatments, the maximum germination 
percentage (76.70%) was observed in M3 (Soil+ Silt+ Vermicompost+ 
Cocopeat at 1:1:1:1 ratio). The lowest germination percentage (64.79 
%) was recorded in M1 (Soil+ Silt+ FYM at 2:1:1 ratio). This 

improvement in germination can be attributed to the superior water-
holding capacity, moisture retention, and porosity of M3, which provide 
optimal conditions for seed germination. The adequate moisture supply, 
ideal soil temperature, and proper gaseous exchange between the media 
and the seeds, along with the presence of organic acids in the media 
containing organic manures, may have contributed to the enhanced 
germination. Similar results were reported by Biradar et al. (1998) in 
neem, Sajana et al. (2018) in Semecarpus anacardium, and Nanita B. et 
al. (2021) in Gmelina arborea. 
The interaction effect between plant growth regulators and growing 
media on germination percentage was found to be significant (Table 2). 
Among the different treatment combinations, the highest germination 
percentage (88.48%), whereas the lowest germination percentage 
(54.16%) was recorded in the combination KNO3 @50 ppm + Soil+ 
Silt+ FYM in 2:1:1 ratio (G3M1) treatment. 

Table 2 : Interaction effect of different growth regulator and growing media on germination percentage (%) of Feronia limonia seeds. 

Treatments Growth regulators (A) 

Growing media (B) G1 G2 G3 G4 Mean B 
M1 70.00 78.33 54.16 56.66 64.79 
M2 75.83 83.33 59.16 63.33 70.41 
M3 85.83 88.48 65.83 66.66 76.70 

Mean A 77.22 83.38 59.72 62.22 - 
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Factors Factor (A) Factor (B) Factor (AXB) 
S.E.(m)± 0.57 0.49 0.98 
C.D. at 5% 1.67 1.45 2.88 
F test Sig. Sig. Sig. 

Conclusion 
Based on the experimental results, it can be concluded that the 
application of GA₃ @ 100 ppm as a plant growth regulator, combined 
with the growing media of Soil+ Silt+ Vermicompost + Cocopeat 
(1:1:1:1), significantly improves the germination of wood apple seeds. 
This combination not only reduced the number of days to germination 
but also resulted in the highest germination percentage. The interaction 
between GA₃ @ 100 ppm and the Soil+ Silt+ Vermicompost + 
Cocopeat (1:1:1:1) media was found to be the most effective and 
suitable method for raising healthy wood apple seedlings, making it a 
recommended practice for improving seedling growth and 
establishment. 
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