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Abstract: Dysoxylum binectariferum is a rich source of rohitukine among known natural source, a billion-dollar anti-cancer drug. During 
January-March 2022, a pioneer study on provenance variation in fruit and seed morphometric traits in recalcitrant  species D. binectariferum
across its distribution in India was conducted. Seeds were collected from superior trees selected through eye ball screening from 7 
provenances covering Assam, Arunanchal Pradesh, Karnataka and Maharashtra states. Seed morphometric characteristics were determined 
using digital caliper and electronic weighing balance and differences in performance of characteristic among provenances were compared 
using analysis of variance. Analysis of variance revealed significant variation in seed morphometric traits among 7 provenances. All fruit traits 
and seed traits of Jog provenance were found to be significantly superior over other provenances. Among trees, JT1 found to be best in fruit 
parameters and seed parameters over the other trees. The superior trees identified in the present study can further used for tree improvement 
work in order to get maximum genetic gain in timber and metabolite production. 
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Dysoxylum binectariferum Meliaceae)(Roxb.) Hook. (  is a 

medicinally important species grows medium to large-sized 

tree found in tropical and subtropical climates. The evergreen 

tree  is native to India, China, and other D. binectariferum

parts of Asia .  has gained international D. binectariferum

importance because of the presence of dysobinin and 

rohitukine. Dysobinin, a tetranortriterpenes isolated from the 

fruits, is a general central nervous system (CNS) depressant 

and also is reported to have mild anti-inflammatory activity 

(Singh et al 1976). Among all known botanical sources of 

rohitukine,  is reported to yield the highest D. binectariferum

amounts of rohitukine (Naik et al 1988). Further, the bark of 

the tree is also reported to be used for the treatment of 

leprosy and foul ulcers (Jain and DeFilipps 1991). Because of 

its economic value,  has been excessively D. binectariferum

harvested in many parts of the Western Ghats (Nath et al 

2005). Despite its high value, only small-scale research on 

fruit and seed morphometric variation is conducted, and no 

literature on seed germination and propagation is available. 

Seed characters study is necessary for successful 

establishment and long-term secondary metabolite supply 

through selection of superior seed sources as well as 

superior mother trees.

Seed collected from same geographical region vary in 

their morphological characteristics, which intern reflects the 

genetic control of formation of seed (Abdelkheir et al 2003). 

Dysoxylum binectariferum has vast diversity between trees 

as well as among provenances. However, species 

distribution mainly affected by the extrinsic factors such as 

rodent's predation, seeds which are infected by the fungus on 

surface litter and adverse climatic conditions like lack of 

moisture for germination of fallen seeds just after the winter 

are the major causes that hinders seed germination (Gunaga 

et al 2015). Therefore, the identification of superior tree,  

source is necessary to get maximum benefits. With this 

background study was undertaken to know the intra-species 

variation in fruit and seed morphological traits of D. 

binectariferum and to identify the best seed source for better 

multiflication.

MATERIAL AND METHODS

Seed sources: D. Clues on the natural populations of 

binectariferum were obtained by consulting various 

published literatures Mohanakumara et al (2010), Gunaga et 

al (2015) and consulting various scientist who worked on this 

species as well as from forest department staffs. Extensive 

filed surveys were conducted to locate exact location of the 

populations. Natural populations of are D. binectariferum 

scanty and always small. Extensive and repeated visits were 

made to locate populations. Overall, seven populations from 



four states were located ., four populations (Jog, Kargal, viz

Benagaov and Kathagal) from Karnataka, one population 

(Lonavala) from Maharashtra, one population (Manas) from 

Assam and another one population (Phasighat) from 

Arunanchal Pradesh (Fig. 1). 

Seed collection: In each population, five superior trees (in 

girth class 50-150cm) were selected based on eye ball 

screening method (Hanumanth 2020). The trees were 

marked and their height, gbh and crown spread were 

recorded using altimeter and tape respectively. Since 

maturity of fruits vary in Western Ghat (2  Fortnight of nd

January) and North-East region (1  Fortnight of March). So st

matured 75 fruits from 5 superior trees from each source 

were collected during January from Western Ghat source 

and March from North-East source using tree pruner. Trees 

were coded with source and tree number ex.  JT1 means 

First numbered tree from Jog source. Further fruit and seed 

parameters like length, width and weight were recorded 

using digital caliper and electronic weighing balance.     

Statistical analysis: One way analysis of variation for tree 

growth parameters and two-way analysis of variation for fruit 

and seed morphometric traits was done using Operational 

Statistics (opstat) software.

Mountain ranges Sl. No. Girth (m) Height (m) Crown diameter (m)

Western Ghat Jog 1.17a 11.20b 4.70c

Kargal 1.07b 14.00a 4.90c

Benagaov 1.00b 12.80ab 5.50a

Kathagal 0.86c 11.00b 5.20b

Lonavala 0.80c 11.30b 4.50d

North-East Manas 1.06b 7.58c 3.10e

Phasighat 1.07b 7.20c 2.80f

SE(m)± 0.03 0.81 0.89

CD (p=0.05) 0.09 2.37 0.30

Table 1. Variation in growth parameters of selected trees of D. binectariferum

Fig. 1. Location of the study sites

RESULTS AND DISCUSSION

Variation in growth parameters of superior trees: 

Significant differences across population were observed for 

tree height, gbh and crown diameter of is D. binectariferum 

shown in Table 1.  Highest gbh was observed for Jog (1.17m) 

and lowest for Kathagal and Lonavala (0.86m and 0.80m 

respectively), highest height was observed for Kargal 

(14.00m) and lowest for Manas and Phasighat (7.58m and 

7.20m, respectively) and highest crown diameter was 

recorded for Benagaov and lowest for Phasighat. Overall tree 

girth is similar in Western Ghats and North-eastern regions. 

But height (7.20-7.58m) and crown diameter (2.80-3.10m) of 

North-Eastern region were significantly lower than Western 

Ghat regions height (11.00-14.00m) and crown diameter 

(4.50-5.50m). These variations might be contributed by the 

genetic makeup of the selected trees across different sites 

(Senthil Kumar et al 2010). 

Effect of provenance and tree variation on fruit 

parameters: Significant variations were recorded for fruit traits 

across population as well as between trees. Among population, 

the fruit traits, namely fruit weight (71.58 g), fruit length (49.56 

mm) and fruit diameter (54.45 mm) from Jog were found to be 

superior over the other followed by Manas and Phasighat, the 

second best sources, whereas least was observed in Lonavala 

population for all fruit parameters. Average fruit weight (75.90 g 

and 72.85g) respectively from Manas and Phasighat were on 

par with Jog population. Among superior trees, highest fruit 

weight (95.20g) and highest fruit length (56.68mm) recorded 

for JT1, highest fruit diameter (57.77mm) for JT4 and least was 

recorded for LT2 tree in all fruit parameters (Table 2). The 

variation existed among population as well as between trees 

for fruit traits is expected since the species naturally grows over 

wide range of climatic conditions. The results were conformity 

with the reports of Patil (2012) in , Uma Zanthoxylum rhetsa

(2015) on , Kallaje (2000) in , Buchanania lanzan Garcinia indica

Tomar and Rattan (2012) on and Hippophae salicifolia 

Jamaludeen et al (2015) in .Lagestromia speciosa
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Table 2. Effect of seed source and tree variation on fruit parameters of Dysoxylum binectariferum
Source Trees Fruit weight (g) Fruit length (mm) Fruit diameter (mm)

Joga JT1 95.20 56.68 57.10

JT2 51.44 39.82 51.45

JT3 51.57 48.24 54.39

JT4 86.66 55.62 57.77

JT5 73.04 47.43 51.52

Mn 71.58 49.56 54.45

Kargal KT1 51.92 45.78 46.19

K T2 52.38 42.01 56.62

K T3 45.38 39.22 45.75

K T4 57.47 41.94 55.22

K T5 53.07 40.02 49.51

Mn 52.05 41.79 50.66

Kathagal KtT1 56.81 45.28 48.15

Kt T2 38.86 40.89 49.70

Kt T3 61.53 42.43 54.05

Kt T4 61.52 47.06 49.60

Kt T5 50.96 40.29 48.18

Mn 53.94 43.19 49.94

Benagav T1 31.88 35.96 41.84

T2 37.68 38.85 49.42

T3 53.97 43.66 46.85

T4 38.98 37.35 44.14

T5 55.01 40.40 49.73

Mn 43.51 39.24 46.40

Lonavala LT1 44.89 39.52 42.23

LT2 6.94 27.58 21.84

LT3 43.37 38.90 42.18

LT4 46.07 39.52 43.51

LT5 18.49 32.11 30.38

Mn 31.95 35.03 36.03

Manas MT1 79.51 51.81 42.37

MT2 68.01 41.59 58.13

MT3 93.04 44.27 51.57

MT4 42.80 50.04 50.09

MT5 96.13 49.55 56.89

Mn 75.90 47.45 51.81

Phasighat PT1 43.02 52.27 48.17

PT2 92.37 46.62 49.09

PT3 75.28 53.56 53.73

PT4 64.45 39.82 42.36

PT5 89.14 47.29 56.84

Mn 72.85 47.91 50.04

SE(m)± CD@5% SE(m)± CD@5% SE(m)± CD@5%

Source 2.596 7.338 0.554 1.565 0.955 1.908

Trees 2.194 6.202 0.468 1.323 0.807 1.613

Source x Trees 5.805 16.409 1.238 3.499 2.135 4.267
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Source Trees Seed weight (gm) Seed length (mm) Seed diameter (mm)

Joga JT1 9.68 33.48 22.28

JT2 7.51 33.04 20.17

JT3 8.67 30.54 20.81

JT4 8.13 31.89 20.45

JT5 8.40 31.46 20.82

Mean 8.48 32.08 20.91

Kargal KaT1 6.96 28.22 19.47

Ka T2 7.07 26.77 19.70

Ka T3 6.18 23.99 18.87

Ka T4 7.59 27.31 20.34

Ka T5 6.51 27.35 19.60

Mean 6.86 26.73 19.60

Kathagal KtT1 7.19 28.64 20.10

Kt T2 7.24 26.64 20.63

Kt T3 6.49 24.38 26.57

Kt T4 6.62 25.40 19.64

Kt T5 4.70 24.08 17.03

Mean 6.45 25.83 20.79

Benagav BT1 3.69 23.24 15.91

BT2 7.20 26.77 19.45

BT3 3.88 25.84 16.25

BT4 3.91 25.03 15.78

BT5 8.11 27.54 20.21

Mean 5.36 25.68 17.52

Lonavala LT1 3.65 25.18 15.65

LT2 2.19 27.07 13.25

LT3 4.46 26.18 17.00

LT4 3.15 22.12 14.93

LT5 2.01 19.73 12.46

Mean 3.09 24.06 14.66

Manas MT1 8.15 25.49 20.64

MT2 9.03 31.79 21.54

MT3 7.67 28.92 19.95

MT4 9.17 29.15 20.42

MT5 6.39 31.68 21.88

Mean 8.08 29.41 20.89

Phasighat PT1 7.46 32.37 18.59

PT2 8.97 27.32 19.24

PT3 6.18 27.51 20.44

PT4 7.83 28.74 19.67

PT5 8.89 28.58 19.98

Mean 7.87 28.90 19.58

SE(m)± CD@5% SE(m)± CD@5% SE(m)± CD@5%

Source 0.196 0.555 0.418 1.182 0.372 1.051

Trees 0.166 0.469 0.353 0.999 0.314 0.888

Source x Trees 0.439 1.241 0.935 2.642 0.831 2.350

Table 3. Effect of seed source and tree variation on seed parameters of Dysoxylum binectariferum
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Character Fruit length Fruit diameter Fruit weight

Fruit length - 0.77** 0.92**

Fruit diameter 0.76* - 0.84**

Fruit weight 0.90* 0.84* -

Table 4. Correlation for fruit traits of D. binectariferum 

**: Genotypic correlations *: Phenotypic correlations

Character Seed length Seed diameter Seed weight

Seed length - 0.64** 0.73**

Seed diameter 0.46* - 0.89**

Seed weight 0.67* 0.71* -

Table 5. Correlation for seed traits of D. binectariferum

**: Genotypic correlations *: Phenotypic correlations

Effect of provenance and tree variation on seed 

parameters: Seed is a propagule which depict the growth 

and performance of a particular plant species. Seed 

polymorphism is a common feature for adaptation, which 

includes production of seeds of different size, weight, seed 

coat patterns etc. Selection for seed source with larger seeds 

may result in vigour and healthy seedlings. The significant 

differences in various seed morphological characteristics of 

D. binectariferum provenance is indicative of the possibility of 

selecting phenotypically superior plant within the species for 

further improvement work. But environmental factors also 

play a role in changing the component of the seed size as the 

species grow in wide range of ecological conditions and 

hence, populations can be expected to experience markedly 

selection pressure on seed characteristics.

 Statistical parameters for various seed traits among 

seven provenances of showed significant D. binectariferum 

differences among the geographic source and trees of same 

source with regards to seed weight, seed length and seed 

diameter. Jog provenance was superior over other 

provenance in terms of seed weight (8.48g), seed length 

(32.08mm) and seed diameter (20.91mm) (Table 3). Jog 

seed diameter is on par with Manas (20.89mm) and Kathagal 

(20.79mm), similarly seed weight of Jog is on par with Manas 

(8.08g). There was significant variation among thirty-five 

superior trees from seven provenances for all seed traits, 

seed weight varied from 2.01g (LT5) to 9.68g (JT1), seed 

length varied from 19.73mm (LT5) to 33.48mm (JT1) and 

seed diameter varied from 12.46mm (LT5) to 26.57mm 

(KtT3) (Table 3).

Seed and fruit morphometric traits of this tree species are 

important because seed kernels and fruits contain 

considerable amount of rohitukine (Mohanakumara et al 

2010). In the present study, among the various populations it 

was identified that, Jog source was best over others in terms 

of fruit weight (55.36%), fruit length (29.32%), fruit diameter 

(33.83%), seed weight (63.56%), seed length (27.24%) and 

seed diameter (42.63%) higher than Lonavala source. JT1 is 

superior tree over others in terms of fruit weight (92.71%), 

fruit length (51.34%), fruit diameter (61.75%) higher than LT2 

and seed weight (79.23%), seed length (41.06%), seed 

diameter (44.07%) higher than LT5. Evidently, greater 

population variations and tree to tree variations were 

observed for fruit and seed morphometric traits which intern 

helps in the selection of superior source and superior types 

selection. Such large variations obviously indicate existing 

genetic diversity level in the species (Arjun 2017).  

Similar kind of significant variation was found between D. 

binectariferum trees from Honnavar geographical sources 

were seed weight varied from 0.32-0.59g, seed length from 

21.3-27.2mm and seed diameter 16.7-20.3mm among ten 

trees studied (Gunaga et al 2015). This variation may be due 

to wide range of ecological conditions quoted by Gunaga et al 

(2020) in Wide range of rainfall, temperature Saraca asoca. 

and soil type of seed sources with superior seed length and 

width possessed higher seed weight in Zanthoxylum rhetsa 

(Patil 2012) and also variations for reproductive traits are 

highly controlled by genetic factors (Zobel and Talbert 1984). 

Similar findings were observed by Basappa (2011) in 

Emblica officinalis D. malabaricum, , Manjunath (2003) in 

Abraham et al (2006) in and Hareesh et al Cordia africana 

(2008) in Nathapodytes nimmoniana.

Correlation for fruit and seed traits: From the correlation 

matrix of different fruit traits (Table 4), it is evident that fruit 

length increases with fruit diameter (r = 0.77), fruit weight (r = 

0.92). A positive correlation was observed between fruit 

diameter vs fruit weight (r = 0.84). Similarly seed length 

increases with seed diameter (r = 0.64), seed weight (r = 

0.73). A positive correlation was observed between seed 

diameter and seed weight (r = 0.89) (Table 5). Correlation 

among traits is important to be studied since selection for one 

trait influences the other based on the nature and strength of 

correlations. Selection of provenances with larger seeds may 

result in sturdy and better seedlings (Arjun 2017). This kind of 

relation can be attributed to provision of larger amounts of 

soluble sugars required for germination and radicle 

protrusion and other energy expending developmental 

processes (Mamo et al 2006). 

 

CONCLUSION

In the present study fruit parameters and seed 

parameters varied significantly among provenance, trees 

and their interaction. All fruit traits and seed traits of Jog 

provenance were found to be superior over other 

provenances. Among trees, JT1 found to be best in fruit 
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parameters and seed parameter over the other trees 

followed by JT4. Greater tree to tree and population 

variations existing in this species, that can be utilised to 

select superior types for tree improvement work in order get 

maximum genetic gain.
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