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ABSTRACT  

Pendra provenance is considered to be the origin place of Pongamia pinnata in Chhattisgarh. This forest tree 

species is an important part of the forest ecosystem of this region. To analyse germination behaviour of 

Pongamia pinnata, fresh seed from fully grown mature trees were collected. The healthy seeds were soaked in 

distilled water for 24 hours at room temperature (280C±20C). After presoaking  seeds were laid for germination 

in petriplates having Whatmann filter paper at the laboratory condition. Four replicates of fifty seeds were kept 

for detailed observation. The time, rate, homogeneity, and synchrony of the germination of seeds were the 

important aspects  for correlating the germination dynamics of Pongamia pinnata. The germination of the seeds 

started after second day. The emergence of the radicle has been considered as germination for seeds. The 64% 

germination has been observed for this experiment. The germination speed advanced and reached to its 

maximum value on 10th day of germination and  the peak value was also maximum on the same day. The daily 

germination percent was found highest on 8th and 10th day during germination. The average germination value, 

germination energy index and germination speed were 87.5±5.12, 33.99±1.24 and 18.84 respectively. It was 

observed that these parameters were linearly correlated and influenced by each other. To find out their rate of 

dependency correlation matrix was done and it was found that a significant positive correlation (0.84 to 0.99) 

exist between different germination parameters of Pongamia pinnata at 0.05 level of probability. 

Keywords: Pendra provenance, Pongamia pinnata, Germination, correlation matrix. 

 

INTRODUCTION  

The Pendra provenance comes under high plateau region of Bilaspur district of Chhattisgarh. The 

Pendra lies at 81° 95' 00" East Longitude and 22° 76' 67" North latitude and is situated at an elevation 

of 591 meters above the sea level. The region is characterized by a diverse forest resources of 

Achanakmar Amarkantak Biosphere Reserve dominated by Sal(Shorea robusta). Pendra is also 

known by the rich diversity of Pongamia pinnata having rich content of oil in its seeds, moreover is 

considered to be the origin of Pongamia in the central India.  

Pongamia pinnata is predominantly cultivated through seeds in the region and the genetic diversity is 

conserved by the storage of seeds upto its seed viability. Its is a perennial, fast-growing, leguminous 

tree, grows about 15-25 m tall, widely distributed in India, south-east Asia, Oceania, northern 

Australia, East-African coast and southern China (Murphy et al., 2012). In addition, Pongamia has 

been introduced to other parts of the world, including the United States ( Biswas et al., 2011; 

Kazakoff et al., 2011). As a nodulating and nitrogen-fixing legume the nitrogen (N) fertilizer 

requirements of Pongamia are potentially minimal or eliminated. Pongamia pinnata is an 

economically potential tree species gaining interest globally because of its feasible contribution 

towards production of commercial biofuels. In the traditional system of medicines, such as Ayurveda 

and Unani, the Pongamia pinnata plant is used for anti--inflammatory, anti-plasmodial, anti-

nonciceptive, anti-hyperglycamic, anti-lipidperoxidative, anti-diarrhoeal, anti-ulcer, anti-

hyperammonic and antioxidant activity (Chopade et al.2009). 
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The germination behavior of forest tree species varies in accordance with the different provenance. 

The provenance is one of the major aspect for phenotypic and genotypic variations (Gupta and Sehgal 

1999).Studies on germination and vegetative growth behavior of forest tree species with respect to 

their provenance can be useful in forest tree improvement programmes. For a successful promotion of 

large scale plantations of this tree species there is a need for carefully planned and well directed seed 

source research. The most successful and important tree improvement programme is that where 

proper seed sources are used. The loss from using the wrong seed sources can be great and even 

disastrous (Zobel and Talbert, 1984) 

In the present study correlation dynamics of seed germination of Pongamia pinnata have been 

analysed and its correlative significance have been worked out. The results will be helpful for its 

improvement programme.   

MATERIALS AND METHODS 

The mature pods of Pongamia pinnata were collected from from Pendra provenance (Chhattisgarh, 

India) during the month of May. The collected pods were air dried for three days in the open sunlight. 

After three days pods start rupurting and seeds were extracted from the pods. The extracted seeds 

were graded and air dried.  

The air dried seeds were then soaked in distilled water for 24 hours at room temperature (at 28
0
C±2

0
C 

).After presoaking  seeds were laid for germination in petriplates having Whatmann filter paper at the 

laboratory. Four replicates of fifty seeds were kept for detailed observation. The moisture has been 

maintained by spraying distilled water.  

Germination was defined by the presence of a radicle. Daily germination data have been recorded for 

different germination parameters. The germination value (Czabator 1962), germination energy index 

and speed (Maguire (1962) were analysed on the basis of data recorded on daily basis.  To find out the 

correlation dynamics between germination energy index, germination value and germination speed 

the correlation matrix was done. 

RESULTS 

Pongamia pinnata pods are 4.5cm long and 2 – 2.5cm wide, broad pointed at both ends, green in early 

period but turns yellowish – grey when ripe with charcoal black dots found on the surface of pod and 

generally one to two seeded. Seeds of Pongamia pinnata are elliptical, reniform, compressed, reddish 

brown, fairly hard, 2-2.5cm long and 1.5 -2cm wide and have a thin seed coat (Fig:a,b and c). 

         

       

Fig1. A,B and C- Shows pod,seed shape and seed dimension of Pongamia pinnata 

Fig1. D- Shows root and shoot growth pattern in Pongamia pinnata during germination 

1-A 1-B 

1-C 1-D 
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Table1. Phenogram of Pongamia pinnata 

       Months 

 

Plant part 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Leaf Fall             

New leaf             

Flower             

Pod ripen(Following 

Flowering) 

            

Seed ripe(Following 

Flowering) 

            

The different phenological events of the Pongamia pinnata found in the Pendra provenance of 

Chhattisgarh, India are shown in the Table-1.Seeds ripe in the month of April-May (Following 

Flowering) and shed its pods in the month of May –June before the onset of monsoon. The natural 

regeneration starts during the monsoon season and seedlings grow immediately as it has no specific 

dormancy. 

 

 

Fig2. Pongamia pinnata-  Germination percentage,Germination value (GV), Germination Energy Index(GEI), 

and Germination speed (GS) .of Pendra provenance,Chhattisgarh ,Central India 

The Fig-(2) shows the germination value, germination energy index and other related attributes. 

Germination value is an index of combining speed and completeness of seed germination (Czabator 

1962). The value of germination value (87.5±1.55) was observed during present experimentation. The 

germination value is closely related to the survival of seedlings (Djavanshir and Pourbeik 1976). 

The germination Energy Index is an indicator for the potential of a seed to germinate. The 

germination energy index of Pongamia pinnata for Pendra provenance was recorded as 33.64±0.84. 

The germination energy of Pongamia pinnata was higher in this study than the values obtained by 

Kumar et al, 2007 and Swapna and Rajendrudu 2015 in Pongamia pinnata. 

Table2. Correlation matrix for germination attributes of Pongamia pinnata of Pendra provenance, 

Chhattisgarh of Central India. 

  G.V GEI MDG GS 

G.V 1    

GEI 0.901
* 

1   

MDG 0.947
*
 0.846

*
 1  

GS 0.992
*
 0.870

*
 0.975

*
 1 

 *= Significant at P≤ 0.05 
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The data shown in the graph are mean ± SD of four replicates. Bars represent standard deviation 

within treatment means.    
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A positive correlation was observed between the different germination parameters .A positive 

correlation between germination value and germination energy index(r= 0.901) was observed. The 

correlation values are high between other germination parameters studied (Table-2) Exponential 

smoothed forecasting of the data was done to remove most of the jaggedness (the jumping around) of 

the germination based data of Pongamia pinnata. 

DISCUSSION 

Several methods and mathematical expressions to measure the process of germination have been 

proposed (Czabator 1962, Nichols & Heydecker 1968, Goodchild & Walker 1971, Scott et al. 1984 

and Brown & Mayer 1988  ).A tree starts its life from the growth in embryo present inside the seed as 

a miniature plant. The various molecular mechanisms are associated in the phase transition from a 

seed to a seedling. Germination an events that occur in the embryo after imbibitions by the quiescent 

seed, and which are completed upon emergence of the radicle from the seed coat  (Bewley, 1997).The 

germination capacity of one seed, based on a binary answer (germinated/non germinated), is one 

qualitative attribute of the germination process, generally converted in a quantitative attribute, 

commonly percentage. Modelling of the seed germination in a proper and authentic way is required 

for the improvement of the forest tree species. Only germination does not determine that a species has 

an efficient germination behavior but also the rate, speed, percentage, its vigor and establishment of 

the germinated seeds are involved in determining the germination potential of a seed. Moreover how 

these parameters are associated with each other provides us a good deal and understanding in studying 

the germination related problems in different forest tree species under different site conditions.In the 

present study correlation dynamics of germination value, germination energy index and germination 

speed of Pongamia pinnata have been done(table). The seed sources with higher germination value , 

germination index and germination speed are endowed with higher  seedling vigour , thus can be 

important in selection criteria for breeding and improvement of this species. The proveance based 

germination studies of forest tree species can help in making elite decision for afforestation and 

reforestation programmes. Variations in germinability of seeds in relation to provenances have been 

reported in many forest tree species eg.  Albizia lebbek (Kumar and Toky 1993), Pinus pinaster 

(Falleri 1994), Acacia nilotica (Ginwal et al. 1995), etc. Ginwal et al. 2005 have observed the seed 

source variation in morphology, germination and seedling growth of J. curcas in central India. 

In the present study it has been found that all the germination parameters were positively correlated. 

The correlation between Germination value and germination energy index was found statistically 

significant ( r = 0.901, p<.05).This type of relationship between different germination parameters in 

Pongamia pinnata are in accordance with the findings of  Msuya and Stefano 2010, Patil et al 2011. 

Generally, any effect on one germination parameter was also associated in a complementary trend 

with effects on the other germination parameters (Santana & Ranal, 2006). Significant correlation 

among various seed germination parameters can prove to be important criteria in selection of 

geographic seed sources for raising stock for bulk commercial forest tree plantations.  

In Pongamia pinnata correlation dynamics shows that the seeds have good and fast potential for 

germination immediately after the harvesting of the seeds. 
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