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Abstract 

Morphological characteristics among 15 populations for screening of beul trees (Grewia optiva) have 

been studied in 3 districts viz; Solan`, Sirmaur, and Una of Himachal Pradesh (between 20-30 cm 

diameter class) growing on cropland situation. On study the qualitative, quantitative and pseudo 

quantitative characteristics and on the basis of overall scoring index of useful desired traits, the 

population site SL1 (1540m a msl) in districts Solan has proved the best population, whereas the 

population site SM2 (1763m a msl) in district Sirmour and the population site UN5 (510m a msl) in 

district Una are at par and both are ranked at number 2. All the populations varied statistically significant 

in all the desired morphological traits, i.e., plant growth, leaf, fruits and seeds characteristics. The 

populations viz; Kothi Kunal (SL1), Jajjer (SM2) and Lamlehri (UN5) are significantly proved the best 

sources, on the basis of natural phenotypical observations, for selection and screening of superior 

individuals within the populations, so as to develop beul based agroforestry in uplands of Himachal 

Pradesh. 

 

Keywords: Grewia optiva, morphological characteristics, variation, fodder quality parameters, diameter 
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Introduction 
Grewia optiva Drummond (Beul) is one of the most important tree species used as fodder in 

Himachal Pradesh (Singh, 2005) [14]. It belongs to family Tiliaceae and naturally distributed in 

India, Bhutan, Nepal, and Pakistan. In India, it is distributed in areas of Himachal Pradesh, 

Jammu & Kashmir, Punjab, Sikkim, and Uttar Pradesh (Hooker, 1875) [7]. Grewia optiva 

Drummond is commonly known as ‘Beul’ and very popular agroforestry trees, which is grown 

in low and mid hills regions in the Western and Central Himalaya on account of its utility as 

fodder, fuel and fiber (Coleman 1982) [5]. Grewia optiva is a small to medium sized deciduous 

tree, 5-12 m in height; crown spreading; bole clear, 3-4 m and about 1m in diameter. Branches 

smooth pale silvery brown; bark dark brown, thick and roughish, exploiting in small woody 

scales. Leaves opposite, ovate, acuminate, closely serrate, rough and hairy. Fruit is a drupe, 1-

4 locked, olive green and black when ripe (Troup, 1921) [15]. Leaves are shed in March and 

April and new ones appear in the month of April to May. The fruits are formed soon after and 

attain full size by September, ripening between October to December. The fruits are born on 

previous year’s shoots. The first pre-requisite step to undertake breeding programme and to 

obtain improved genetic gain is selection of best population and best individuals within the 

population. Hence, present study was undertaken to study variation in morphological 

characteristics among different populations to select plus trees of Grewia optiva Drummond, 

so as to develop beul based agroforestry models in uplands of Himachal Pradesh and also to 

obtain improved genetic gain. 

 

Materials and Methods  
The study on Grewia optiva Drummond (Beul) has been undertaken in low and mid hills zones 

at different sites of Himachal Pradesh. In the first phase, the study was carried out in district 

Solan, Sirmour and Una, keeping in view the rich genetic diversity and phenotypically 
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superior plant populations of Grewia optiva. The criteria of 

selection of superior plants within the 15 populations was 20-

30cm diameter class. The population includes 6 

phenotypically superior plants on the same site, which is 

identified, marked and data is presented as mean value of 6 

superior plus trees in the population. Variation in leaf 

characteristics, plant characteristics, fruit and seed 

characteristics among different populations were undertaken 

as per standard methodology suggested by (Robinson et al. 

1951) [12] and (Al- Jibouri et al. 1958) [1]. The variation in leaf 

characteristics (leaf length in cm, leaf width in cm, leaf area 

in cm2, leaf petiole length in cm, fresh weight of 100 leaves in 

g and dry weight of 100 leaves in g), plant characteristics 

(plant height in m, plant diameter in cm, plant crown/spread 

in m, number of primary branches, number of secondary 

branches and primary branches angles) and fruit measurement 

characteristics (fresh weight of 100 fruits in g, dry weight of 

100 fruits in g, fruit length in mm, fruit width in mm and fruit 

thickness in mm) were as per method adopted by (Kaushal 

PS.1978) [9]. Data has been analyzed statistically as per 

method suggested by (Panse and Sukhatme, 1967) [10] and 

(ISTA 1966) [8]. The table of analyses of variance (ANOVA) 

was set and used as explained by (Gomez 1984) [6]. Altitude 

of the populations ranged from 395m a msl to 1978m a msl in 

the study area, named as low and mid hill zones at different 

sites of Himachal Pradesh. Altitude of the populations were 

taken using GPS.  

 

Results and Discussion 
To study the variation in leaf, plant growth and fruit and seeds 

characteristics, all the qualitative, quantitative and pseudo 

qualitative characteristics have been recorded, on the basis of 

overall scoring index of useful and desired characteristics. 

The population sites Kothi Kunal (SL1, 1540m a msl) has 

been considered and found as the best population. Whereas 

the population site, Jajjer (SM2, 1763m a msl) and population 

site Lamlehri (UN5, 510m a msl) parameters and other 

morphological characteristics are at Stastically par. These are 

the sources/populations, which are most appropriate for 

fodder quality among all other populations in order to obtain 

improved genetic gain and to develop beul based agroforestry 

in uplands of Himachal Pradesh. These three populations are 

statistically significant and the best one over other populations 

under study (Table 1-3) and proved best sources, on the basis 

of natural phenotypical observation on desired and useful 

traits. 

Result presented in Table 1 revealed the variation in leaf 

characteristics viz., leaf length ranged from 15.87 cm -8.94 

cm; leaf width ranged from 9.88 cm - 5.36 cm; leaf area 

ranged from 123.49 cm2 - 44.95 cm2; leaf petiole length from 

1.54 cm - 0.84 cm; fresh weight of 100 leaves from 167.17 g - 

63.00 g and dry weight of 100 leaves ranged from 60.22 g – 

28.00 g among different populations (between 20 – 30 cm 

diameter class) growing on cropland situation of the selected 

sites. As depicted in Table 2, the plant characteristics viz., 

plant height ranged from 9.54 m – 3.85 m; plant diameter 

ranged from 33.62 cm – 12.67 cm; plant crown/spread ranged 

from 5.08 m – 1.86 m; number of primary branches ranged 

from 6.67 – 2.83; number of secondary branches ranged from 

13.00 – 3.00 and plant primary branch angle ranged from 

94.170 - 9.500 among different populations (between 20 – 30 

cm diameter class) growing on cropland situation of the 

selected sites. Table 3 explains the variation in fruit 

measurement characteristics viz., fresh weight of 100 fruits 

ranged from 23.31 g – 20.01 g; dry weight of 100 fruits 

ranged from 15.44 g – 12.27 g; fruit length ranged from 6.25 

mm – 5.50 mm; fruit width ranged from 5.10 mm – 4.61 mm 

and fruit thickness ranged from 5.40 mm – 4.32 mm among 

different populations (between 20 – 30 cm diameter class) on 

cropland situations of research working area in Himachal 

Pradesh under the study. 

 
Table 1: Morphological variation in leaf characteristics among different populations of Grewia optiva Drummond (Beul) 

 

Districts 
Population 

Code 

Population 

Site 

Population Altitude 

Above Mean Sea 

Level (m) 

Leaf Length 

(cm) 

Leaf Width 

(cm) 

Leaf Area 

(cm2) 

Leaf Petiole 

Length (cm) 

Fresh Weight 

of 100 

Leaves(g) 

Dry Weight 

of 100 

Leaves(g) 

Solan 

SL1 Kothi Kunal 1540 15.87 9.88 123.49 1.45 163.78 42.56 

SL2 Uncha Gaon 1978 15.52 9.30 101.02 1.42 160.11 45.56 

SL3 Neri Kalan 1525 13.92 7.95 76.60 0.99 122.56 38.72 

SL4 Gaddo 1265 14.18 8.25 95.52 1.36 123.06 43.89 

SL5 Devra 1050 13.32 8.37 79.51 1.54 112.78 37.50 

Sirmaur 

SM1 Machher 882 12.98 7.16 84.75 0.95 90.89 36.28 

SM2 Jajjer 1763 14.60 8.14 94.08 1.01 167.17 60.22 

SM3 Nehar Bag 1520 11.81 7.38 74.68 0.89 91.11 28.22 

SM4 Badon 819 12.37 6.42 72.19 1.10 80.33 28.00 

SM5 Dhar Kyari 932 11.43 5.75 58.08 0.84 81.94 28.17 

Una 

UN1 Kant 395 12.19 7.01 64.92 1.18 91.78 31.22 

UN2 Nawami 561 8.94 5.36 44.95 1.02 63.89 23.61 

UN3 Bangana 558 9.96 8.79 50.18 1.10 79.56 31.00 

UN4 Thana kalan 496 10.42 6.07 54.80 1.13 63.00 24.39 

UN5 Lamlehri 510 12.21 6.67 71.82 1.08 106.33 37.72 

 CD 0.05  0.51 0.21 9.72 0.07 9.15 1.80 
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Table 2: Morphological variation in plant characteristics among different populations of Grewia optiva Drummond (Beul) 
 

Districts 
Population 

Code 
Population 

Population Altitude 

above Mean Sea 

Level (m) 

Plant 

Height 

(m) 

Plant 

Diameter 

(cm) 

Plant 

Crown 

Spread (m) 

Plant Primary 

Branches (Nos.) 

Plant 

Secondary 

Branches(Nos.) 

Plant Primary 

Branches 

Angle (o) 

Solan 

SL1 Kothi Kunal 1540 9.54 22.16 1.02 4.17 12.67 94.17 

SL2 Uncha Gaon 1978 8.47 33.62 3.21 3.50 11.67 63.33 

SL3 Neri Kalan 1525 4.23 21.74 2.96 5.83 13.00 30.33 

SL4 Gaddo 1265 5.08 13.68 1.86 2.83 5.00 21.67 

SL5 Devra 1050 8.30 24.02 5.08 3.50 6.00 61.17 

Sirmaur 

SM1 Machher 882 7.84 19.72 4.38 6.67 9.67 43.33 

SM2 Jajjer 1763 3.85 21.05 2.79 4.50 8.67 39.17 

SM3 Nehar Bag 1520 6.99 19.78 4.29 6.67 11.83 20.00 

SM4 Badon 819 4.50 12.67 3.04 4.00 3.00 40.83 

SM5 Dhar Kyari 932 4.33 14.47 2.92 4.17 5.33 25.83 

Una 

UN1 Kant 395 5.50 16.83 4.17 5.33 13.83 25.83 

UN2 Nawami 561 5.75 20.57 3.46 5.83 13.67 13.83 

UN3 Bangana 558 5.08 15.03 3.46 4.67 12.33 13.67 

UN4 Thana kalan 496 5.38 13.52 2.54 4.00 9.50 12.33 

UN5 Lamlehri 510 6.00 17.42 3.71 3.17 7.00 9.50 

 CD 0.05    0.62 1.20 1.80 9.30 

 
Table 3: Morphological variation in plant fruit measurement characteristics among different populations of Grewia optiva Drummond (Beul) 

 

Districts 
Population 

Code 
Population 

Population Altitude 

above Mean Sea Level 

Fresh Weight of 

100 Fruits(g) 

Dry Weight of 

100 Fruit (g) 

Fruit Length 

(mm) 

Fruit Width 

(mm) 

Fruit 

Thickness 

(mm) 

Solan 

SL1 Kothi Kunal 1540 22.10 15.44 6.11 4.74 4.32 

SL2 Uncha Gaon 1978 23.31 14.79 5.70 4.66 4.56 

SL3 Neri Kalan 1525 21.05 13.08 5.75 4.61 5.04 

SL4 Gaddo 1265 20.07 13.28 5.70 5.08 4.84 

SL5 Devra 1050 21.91 14.17 6.20 4.80 4.90 

Sirmaur 

SM1 Machher 882 22.08 14.27 6.25 5.10 5.09 

SM2 Jajjer 1763 24.07 14.89 6.04 4.80 5.40 

SM3 Nehar Bag 1520 21.97 12.27 6.06 5.05 4.70 

SM4 Badon 819 20.04 12.55 5.60 4.86 5.01 

SM5 Dhar Kyari 932 20.01 14.08 5.50 4.93 4.71 

Una 

UN1 Kant 395 21.48 14.65 6.22 4.90 4.83 

UN2 Nawami 561 22.83 14.30 6.10 5.10 5.30 

UN3 Bangana 558 21.50 15.01 6.05 4.71 4.93 

UN4 Thanaklan 496 22.03 13.09 5.79 5.07 5.22 

UN5 Lamlehri 510 20.75 13.69 5.60 4.79 4.80 

 CD 0.05  1.80 0.70 0.27 0.16 0.42 

 

Similar kind of studies and results have been reported by 

(Bhagta 2015) [2], (Sankhyan et al. 2019) [13], (Bhagta et al. 

2019) [3], (Sheeraz Saleem Bhat 2010) [4] and (Rathore 

Amandeep 1997) [11] , among the families of Grewia optiva in 

established open pollinated seedling seed orchard and 

evaluation of selected genotypes of Grewia optiva.  

It is concluded that the popuation site Kothi Kunal (SL1) has 

been considered and found as the best population and the 

population site Jajjer (SM2) and Lamlehri (UN5) are 

statistically at par and ranked at number 2, on the basis of 

overall scoring index of morphological characterestics on 

desired and useful traits. The study concluded with the 

findings that population site Kothi Kunal (SL1), Jajjer (SM2) 

and Lamlehri (UN5) are superior among other populations, 

which can be used for tree improvement programme and other 

breeding purposes, on the basis of phenotypically superiority 

which will help in selection of best individuals within the 

population for developing seedling seed orchard/ common 

garden of superior families, so as to obtain improved genetic 

gain. The study will also help to develop 1.5 generation 

seedling seed orchard of Grewia optiva (Beul) and also helps 

to develop beul (Grewia optiva) based agroforestry in uplands 

of Himachal Pradesh.  
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