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Abstract: An experiment was conducted at the Char Kalibari at bank of Brahmaputra River adjacent to the Bangladesh Agricultural 

University, Mymensingh, during the period from August 2018 to December 2018 with the aim of evaluating the growth performance of 

chilli grown in combination with drumstick tree (Moringa oleifera) saplings. Different treatments of this study were T0 (open field 

referred as control), T1 (50 cm from tree base), T2 (100 cm from tree base) and T3 (150 cm from tree base). The experimental design was 

Randomized Complete Block Design (RCBD) with three replications. Growth and yield parameters of chilli was not affected 

significantly by distance from sapling at vegetative stage but at harvesting little affect was recorded very near the base drumstick 

saplings.  As evident from results, the highest yield of fresh chilli (4.36 t/ha) was obtained from treatment T0 (open field as control) 

which was statistically similar with the second nearly value (4.27 t/ha) produced under T3 followed by treatment T2 (4.12 t/ha) and T1 

(3.97 t/ha).  It was found that on an average 4.62% yield of chilli was decreased in T1 compare to open field condition. From this study it 

is clear that chilli cultivation in association with drumstick tree during the establishment period without significant yield loss in charland 

ecosystem of Bangladesh. 

Key words: Chilli, Agroforestry practices, Drumstick, Char land agroforestry. 

 

Introduction 

A proverb says, “Farming without tree culture is blind”. 

Agroforestry is the art and science of farming that indulges 

to take aside this blindness through an integration of the 

tree, crop and vegetables on the same unit of land for a 

range of benefits, promising production system for 

maximizing yield and maintaining friendly environment 

(Craig R. Elevitch, 2000). Due to drastic and densely 

populated country with a small land area (1,47,570 km2) 

having vast numeral of population above 168.9 million 

(BBS, 2017), unfortunately, it is absolutely impossible to 

provide ecological sustainability either increasing effective 

forest area or decreasing traditional farming land 

simultaneously that gradually makes a conflict frequently 

for land use between agriculture and forestry. In 

Bangladesh, it is not wondering to hear that, for above 16 

crores people, the per capita forest land is about 0.018 acre 

(BBS, 2016) and the main problem is that, effective area 

of forest (5.4%) in Bangladesh is neither in a position to 

fulfill the requirements of the people's foods and timber 

nor to stabilize the climatic condition. Moreover, about 

10-15% of the homestead trees are being removed 

annually without any replacement. Considering these 

ambivalent challenges, it is necessary to find out a suitable 

alternative to overcome this situation; since there is no 

scope for expanding forest area and sole grain crops area. 

There has been a practice of growing one or the other tree 

species with agricultural crop for multipurpose uses. 

That’s why an integration of tree and crop or vegetables 

on the same area of land is a promising production system 

for maximizing yield and maintaining friendly 

environment known as “Agroforestry” (Nair, 1990). In 

Bangladesh scope of agroforestry is vast; and among them 

char land is the most important venue for practicing 

agroforestry systems. ‘Char’ a tract of land surrounded by 

the waters of an ocean, sea, lake, or stream; it usually 

means any accretion in a river course or estuary 

(Chowdhury, 1988). 

In Bangladesh, different crops are cultivated in winter 

season. Among the different winter vegetables, chilli is not 

only most important winter vegetables in Bangladesh but 

also well-known and high demandable popular vegetables 

grown successfully during brumal season in Bangladesh. 

Though the aforementioned chilli is very common to all 

and have good potential in our climate, none of them was 

systematically tested in agroforestry system or in natural 

shade condition to see their production ability under 

partial shade conditions. Plainland agroforestry have been 

extensively studied by many scientists but very little report 

about char land-based agroforestry practices was found. 

For identifying the compatible tree-crop combination in 

char land, particularly species i.e. different crops should be 

screened out in terms of their adaptability and yield in 

association with the early stage of tree. Considering the 

above-mentioned facts and potentiality, this study was 

undertaken to identify a sustainable farming system for the 

char land areas of Bangladesh for investigating the growth 

and yield performance of chilli in association with 

drumstick tree (Moringa oleifera) in the Char Kalibari on 

the bank of Old Brahmaputra River. 

 

Materials and Methods 

Experimental site and season: The experiment was 

carried out at Char Kalibari belongs to the Mymensingh 

sadar upazila during the period from August 2018 to 

December 2018. The geographical position of Char 

Kalibari located between 24°45'-24°45'40" North and 

90°24'4"- 90°24'44" East Latitude. 

Tree and plant materials: In this study, recently 

established drumstick (Moringa oleifera) trees were used 

as test tree components and winter vegetables such as 

chilli was used as plant materials. 

Tree, crop establishment and management: Necessary 

management activities like watering, cleaning, weeding, 

fertilizing, branch cutting, bamboo sticks setting were 

done in time for proper growth and development of all 

plant’s saplings. 

Experimental design, layout and treatment 

combination: The experimental design was layout in a 

Randomized Complete Block Design (RCBD) with three 

replications. Four treatments were used as T0 = Open 
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field referred to as control, T1 = 50 cm, T2 = 100 cm, T3 

= 150 cm distance from the tree. 

Sampling and Data collection: Data of different 

morphological characteristics were collected at three 

different stages like vegetative, flowering and harvesting. 

For data collection plant samples were selected randomly 

from all the treatments of the plots. The parameters 

studied were- plant height (cm), number of leaves plant-1, 

leaf length (cm), leaf breadth (cm), number of flowers 

plant-1, number of fruits plant-1, fruit length (cm), fruit 

diameter (cm), single fruit weight (g) and yield of fruits 

(t/ha) was recorded at each harvest time. 

Crop harvesting: The fruits were harvested at tender 

stage and before 100 % maturity when they are still green. 

However, harvesting is done by hand picking. After 

harvest size and weight of each fruit was measured.  

Statistical analysis: The recorded data were compiled 

and analyzed by RCBD design to find out the statistical 

significance of experimental results by using ‘WASP 2’ 

software and the mean differences were evaluated by 

Duncan’s Multiple Range Test (DMRT) (Gomez and 

Gomez, 1984) and also by Least Significance Difference 

(LSD) test. 

Results and Discussion 

Morphological features of chilli: Different 

morphological parameters of chilli in association with 

drumstick tree saplings were significantly affected by 

different treatments during harvesting stage (Table 2) but 

at vegetative stage treatment effect was non-significant 

(Table 1).  

Vegetative stage: During vegetative stage, plant height 

(cm), number of primary branches plant-1, number of 

leaves plant-1, leaf length (cm), leaf breadth (cm) etc. were 

recorded (Table 1). The effect of different treatments i.e. 

different distances from drumstick tree base was non-

significant which is shown Table 1. Growth of all studied 

parameters were similar in all treatments and it was 

standard in size (Fig. 1).  

  

 
Figure 1. Morphological characteristics of chilli at 

vegetative stage with Drumstick saplings. 

 

Table 1. Morphological features of chilli at vegetative stage with Drumstick saplings in agroforestry practices 

Treatment 

Morphological characteristics of chilli 

Plant height 

(cm) 

No. of primary 

branch/plant 

No. of 

leaf/plant 

Leaf size (cm) 

Leaf length Leaf Breadth 

T0 30.91 6.19 42.25 4.27 2.9 

T1 29.27 5.93 41.13 4.13 2.9 

T2 29.55 5.47 41.76 3.94 2.8 

T3 30.82 6.10 42.09 4.18 3.0 

CV (%) 6.44 11.251 6.577 9.617 2.815 

Level of significance NS NS NS NS NS 

NS = means non-significant; T0 = Control condition; T1 = 50 cm from tree base; T2 = 100 cm from tree base; T3 = 150 cm from tree base 

 

Harvesting stage: Different morphological parameters of 

chilli viz. plant height (cm), number of primary branches 

plant-1, number of fruits plant-1, single fruit weight (g), 

fruit length (cm) and fruit girth (cm) were significantly 

affected by different treatments during harvesting stage 

(Table 2).    

Plant height: Plant height of chilli was not significantly 

influenced at harvesting stage in different treatments 

(Table 2) but numerically little bit shorter plant was 

recorded in the treatment T1 (77.24cm) and highest plant 

height was found in control condition (79.55cm) followed 

by treatment T3 (79.43cm) and T2 (78.17cm). Therefore, 

enhancement of plant height of chilli at harvesting stage 

was proportional to increase of the distance from the tree 

base; although the least probability for reducing the 

performance of plant height of chilli in vegetative stage 

due to the minor or absence of shading effect of recently 

transplanted few days old saplings which was observed by 

Sharma et al. (2009). 

Number of primary branches per plant: Number of 

branches per chilli plant in association with drumstick 

(Moringa oleifera) saplings were documented at harvesting 

stage as 20.40, 17.07, 18.85 and 19.65 cm produced by 

T0 (Control condition), T1 (50 cm from tree base), T2 

(100 cm from tree base) and T3 (150 cm from tree base) 

respectively. Plant height of chilli in treatment T0, T3 and 

T2 were statistically similar but significantly shorter 

plant was observed in the treatment T1 i.e. very near the 

drumstick tree base (Table 2). In the treatment T1 i.e. 

near the tree base competition for nutrients and moisture 

was present between the root system of chilli and 

drumstick as a result plant height little suppressed in this 

area. In agroforestry practices Shepherd, et al. (2008) 

also observed similar type of results where plant height 

of associated crops reduced surrounding the planted 

tree base.   

Number of fruits per plant: A significant difference 

was showed in number of fruits per plant (Table 3) in 

the treatment T1 (80.97) but in other treatments number of 

fruits per plants were statistically identical as T0 (85.34), 

T3 (85.01) and T2 (83.51). The number of fruits per plant 

were increased consistently with the increase of distance 

from the tree base that observed by Islam et al. (2009) in 

radish, tomato and soybean during the establishment 

period of Lohakat tree (Zylia dolabriformis) plantation. 
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Table 2. Morphological characteristics of chilli at harvesting stage in association with Drumstick (Moringa oleifera) 

tree saplings under agroforestry practices 
 

Treatment 

Morphological characteristics of chilli 

Plant height 

(cm) 

No. of primary 

branches/plant 

No. of 

fruit/plant 

Single fruit weight 

(g) 

Fruit size (cm) 

Length Girth 

T0 79.55 20.40a 85.34a 2.59 a 5.72 a 3.01a 

T1 77.24 17.07b 80.97b 2.24 b 4.57 b 2.39b 

T2 78.17 18.85a 83.51a 2.45 a 4.98 b 2.81b 

T3 79.43 19.65a 85.01a 2.51 a 5.53 a 3.00a 

CV (%) 9.249 12.417 10.586 0.557 0.458 0.539 

LSD (0.01) - 1.252 2.175 0.091 0.032 0.142 

Level of sign NS ** ** ** ** ** 
Mean in column followed by the different letter are significantly different by DMRT at P< 0.05. T0 = Control condition; T1 = 50 cm from tree base; T2 = 

100 cm from tree base; T3 = 150 cm from tree base ** Significant at 1% level of significance.  

 

Single fruit weight (g): Fruit weight of chilli in 

association with drumstick (Moringa oleifera) saplings 

were documented at harvesting stage as 2.59, 2.51, 2.45 

and 2.24g produced by T0 (Control condition), T1 (50 cm 

from tree base), T2 (100 cm from tree base) and T3 (150 

cm from tree base) respectively. Single fruit weight of 

chilli in treatment T0, T3 and T2 were statistically similar 

but significantly smaller chilli fruits were observed in the 

treatment T1 i.e. very near the drumstick tree base (Table 

2). In the treatment T1 i.e. near the tree base competition 

for nutrients and moisture was present between the root 

system of chilli and drumstick as a result fruit weight 

weight little suppressed in this area. In agroforestry 

practices Islam et al. (2009) also observed similar type 

of results where fruit weight of associated crops 

reduced surrounding the planted tree base.   

Fruit size (Length × Girth) (cm): It was observed that 

fruit size (length × girth) of chilli was affected 

significantly very near the base of drumstick tree (Table 

2). The result revealed that the largest fruit size (5.72 cm 

× 3.01 cm) was obtained at T0 (Open field) and the 

second largest fruit size (5.53 cm × 3.00 cm) was 

obtained from treatment T3 (150 cm from tree base) 

whereas the smallest fruit size (4.57 cm × 2.39 cm) was 

observed under treatment T1 (50 cm from tree base) that 

was statistically similar to the fruit size (4.98 cm × 2.81 

cm) produced by T2 (100 cm from tree base). Control 

produces the best result due to the absence of shading 

effect that observed by Sayed et al. (2009). 

Yield (t/ha) of chilli with drumstick: There was 

significant variation in fresh chilli yield per hectare due to 

different treatments grown under drumstick (Moringa 

oleifera) saplings. As evident from results, the highest 

yield of fresh chilli (4.36 t/ha) was obtained from 

treatment T0 (open field as control) which was statistically 

similar with the second nearly value (4.27 t/ha) produced 

under T3 (150 cm from tree base) followed by treatment 

T2 (4.12 t/ha) and the lowest yield of fresh chilli (3.97 

t/ha) was found from treatment T1 (50 cm from tree 

base). (Fig. 2). Yield performance of chilli was better 

under open field condition compared to tree-crop base 

condition may be due to less completion for natural 

resources. The fresh yield mustard and sweet gourd was 

increased consistently with the increase of distance from 

the associated tree base that observed by Babu (2012). 

 

 
Figure 2. Yield of chilli in association with drumstick 

tree sapling 

 

 
                     (A)                                       (B) 

Fig. 3. Drumstick without chilli (A) and with chilli (B) 

 

Growth performance of drumstick tree: Growth of 

drumstick tree sapling was also recorded with and without 
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chilli combination (Fig. 3). Tree height, basal girth, 

number of branches per plant and number of leaves per of 

drumstick were observed before and after chilli cultivation 

period (Table 3).  It was found that regarding all studied 

parameters growth of drumstick tree was statistically 

almost similar with and without chilli combination but 

numerically bit higher value was found in without chilli 

condition (Table 3).     
  
Table 3. Growth of drumstick saplings with and without chilli in agroforestry system 
 

Growth parameters 

Production system 

Without chilli With chilli 

Before After Increment Before After Increment 

Height (cm) 130.54 211.89 81.35 127.64 208.36 80.72 

Girth (cm) 4.78 9.62 4.84 4.13 8.84 4.71 

No. of branch/plant 1.00 3.73 2.73 1.00 3.69 2.69 

No. of leaf/plant 7.52 34.16 26.64 7.34 33.95 26.61 
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