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Abstract: A field experiment was conducted at the field laboratory of the Department of Agroforestry at Bangladesh Agricultural 

University, Mymensingh during the period from October 2013 to March 2014 with the aim of evaluating the growth and yield performance 

of lettuce (Lactuca sativa) grown in combination with six years old Lohakat (Xylia dolabriformis) trees. The experimental design was 

Randomized Complete Block Design (RCBD) with three replications in east and west direction. Different distances from tree base viz. 

0-0.5m, 0.5-1.0m and 1.0-1.5m were treatments of this study in both east and west direction. There was a control treatment i.e. without 

tree condition or open field. The individual plot size was 6m x 2m and each plot contains two Lohakat trees maintaining 3m distance 

from one to another. Growth and yield of lettuce in association with Lohakat tree was remarkably increased with increasing distance 

from the tree base and the variation was very wide near the Lohakat tree base compared to open field condition. The highest plant height 

(29.10cm), number of leaves per plant (17.67), leaf size (16.50cm x 13.86cm), fresh weight (132.73g) and dry weight (11.43g) of lettuce 

were found in open field condition; while the lowest value regarding above parameters were recorded in 0-0.5m distance from tree base. 

As evident from results the highest fresh (26.5t/ha) and dry (2.3t/ha) yield of lettuce were observed in open field condition i.e. without 

Lohakat tree combination. The lowest value regarding fresh weight and dry weight were recorded 15.2t/ha and 1.4t/ha, respectively, in 

0-0.5m distance from tree base. This fresh yield and dry yield were 42.64% and 39.13% lower respectively, in T1 (0-0.5m from the tree 

base) compared to open field condition. So it was concluded that, the production of lettuce along with Lohakat tree can be profitable in 

more than 1m distance from the tree base and in case of fresh and dry yield it was comparatively 7.42% and 9.09% lower, respectively, 

in west direction rather than east direction. 
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Introduction 

Bangladesh is one of the most densely populated countries 

of the world struggling hard to feed her more than 160 

million people. The current population growth rate is 1.3% 

and the density of human population is 1050 per sq. km. 

(UNFPA, 2012). As a result, the country faced acute 

shortage of timber, fuelwood and most essential forest 

products. Therefore, to meet the domestic requirement of 

timber and fuel wood, there is no other way for expansion 

of natural forest. We can increase our tree coverage 

through practicing agroforestry. About 31.60% of the 

gross domestic product of Bangladesh is contributed from 

agriculture. Of the total agricultural product about 22.80% 

comes from various crops, 3.2% from livestock, 3.27% 

from fishes and 2.32% from forests (BBS, 2011). 

A fast growing tree such as Xylia dolabriformis with a 

denser wood suitable for making structures and uses is 

therefore highly desired. The species belongs to the family 

Leguminosae and occurs naturally in India, Indo-China, 

Myanmar and Thailand. Deciduous tree, in dry areas 

usually up to about 20- 25m tall; old trees on moist fertile 

sites occasionally up to 40m. Bole often straight and 

cylindrical Xylia dolabriformis is an excellent construction 

wood for house posts, bridges, piles, poles, flooring, and 

planking and is used for railway ties because of its natural 

durability. It is also used for tent pegs, cart wheels, tool 

handles, and boat building furniture, turnery and 

household implements. Bark and fruits are used in 

traditional medicine.  It is reported to grow fairly fast and 

yield a hard and durable wood used for heavy construction 

in its countries of origin. 

Lettuce (Lactuca sativa L.) belongs to the largest 

dicotyledonous family in plant kingdom, the compositae, it 

is the most popular salad plants and occupies the lion 

share among salad crops in the world. It is an annual leafy 

bud with a milky juice. Lettuce is popular for its delicate, 

crisp texture and slightly bitter tang. It contains protein 

carbohydrates and vitamin C per hundred g. of edible 

portion of lettuce contain moisture 93.4g, protein 2.1g, fat 

0.3g, mineral 1.2g, fibre 0.5g, carbohydrate 2.5g, calcium 

320mg, phosphorus 80mg, iron 2.6mg, vitamin A 

1650LU, thiamine 0.09mg, riboflavin 0.13mg and vitamin 

C 10mg (Gopalan and Balaraman, 1966). Moreover, it is 

anodyne, sedative, diuretic and expectorant (Kallo, 1986). 

Lettuce is a short duration crop but its market price is 

high. Being labor intensive, it can create great 

opportunities for employment. In a mixed production 

system with multiple plant components there may have 

competitive, facilitative and complementary effect of each 

component on another. For obtaining the full benefits of 

agroforestry it is necessary to maximize the positive 

effects and to minimize the negative effects of trees on 

associated crops. For maximizing this beneficial effects 

and minimizing negative effects it is essential to observe 

the tree-vegetables/crops interactions from agroforestry 

systems. Therefore present study investigates the effect of 

Lohakat tree on growth and yield performance of lettuce. 

 

Materials and Methods 

Experimental site and season: The experiment was carried 

out at the experimental farm, Department of Agroforestry, 

Bangladesh Agricultural University, Mymensingh, during 

the period from October 2013 to March 2014. 

Soil characteristics: The soil of the experimental area is 

a medium high land belonging to the Old Brahmaputra 

Floodplain Agro Ecological Zone-9 (FAO, 1988). The 

texture of the soil was silty loam having pH 6.7. The 

topography of the field is medium high land above flood 

level. It appear cold but readily broken when pulverized. 

Climate and weather: The climate of the location was 

characterized by relatively high temperature and heavy 

rainfall during Kharif or summer season (April to October) 

and low temperature and little rainfall during Rabi or winter 

season (November to March). 

Tree and plant materials: In this study six years old tree 

of Lohakat (Xylia dolabriformis ) was used as tree 

component which was planted in the study plots six years 



 8 

ago i.e., in the year of 2008. The seeds of Lettuce were 

purchase from market. 

Tree establishment and management: For the period 

of field experiment, Lohakat tree were well established 

and average height and girth of Lohakat trees were 7.59m 

and 0.40m, respectively. At first soils at the base of tree were 

loosening very well and make friable. Weeds were removed 

from the tree base; insect infested leaves were also removed.  

Irrigation was applied at the base of the tree. Irrigation was 

done two times in a day by the watering cane. The trees were 

pruned before final land preparation. So Lettuce plant gets 

the sunlight directly. It enhances the growth of Lettuce 

plants. 

Experimental design and treatment combination: The 

Experimental design was Randomized Complete Block 

Design with three replications. Layout of the experiment is 

shown in the Fig.1. Three plots each of were laid around the 

tree three tree-crop distance treatments were used. These are: 

To = Open field referred to as control; T1 = 0 - 0.5m distance 

from the tree base; T2= 0.5 - 1.0m distance from the tree base; 

T3= 1.0 – 1.5m distance from the tree base. 

Land preparation:  The experimental land was first 

opened on October, 2013 and the operation was done by 

spade. Then the land was fallow for few days. All crop 

residues and weeds were removed from the field and 

finally the land was properly leveled. 

Crop establishment and management: Lettuce 

seeds were directly sown in the experimental plot on 10th 

November, 2013. The seeds were broadcasting. After 

emergence finally Lettuce were transplanted in line in 1st 

December, 2013 maintaining 8cm to 12cm distance from plant 

to plant. Line to line distance 40cm. Different management 

practices viz. fertilization, irrigation and weeding, tinning 

and gap filling, pest and disease management, were done 

for better growth of Lettuce. 

Harvesting: Lettuce was harvested when they became 

fully matured (Fig. 1). The plants were harvested as fresh 

vegetables at 80 days after transplanting when the plants 

reached at edible size. 

 

 
 

Fig. 1. Lettuce in association with lohakt tree during 

harvesting time 

 

Method of data collection: Plant samples of Lettuce were 

collected randomly from the respective plots. Ten lettuce 

plants were selected from each plot for data collection.  

Data were collected after uprooting plants for 

measuring plant height (cm), number of leaves per 

plant, leaves size (cm2); leaves weight both fresh and dry 

weight (g). 

Data analysis: Data regarding various parameters 

under study for the experiment were statistically 

analyzed by the computer using statistical package 

programmed WASP 2. Mean comparisons were done 

by DMRT (Duncan's Multiple Range Test) at 1% and 

5% level of significance (Gomez and Gomez, 1984). 

 

Results and Discussion  

Different morphological parameters of lettuce viz. plant 

height (cm), number of leaves plant, leaf size (length in 

cm and breadth in cm), observed at harvesting date which 

were significantly influenced by different distances from 

the Lohakat tree base. 

Plant height: Height of lettuce plant was recorded in east 

and west direction from different distances from lohakat 

tree base (Table 1).  In east and west direction plant height 

of lettuce was significantly influenced by different 

distances from tree base compare to control condition. 

Plant height decreased in both directions towards tree 

base. Tallest plant 29.10cm was observed in control 

condition which was statistically similar with treatment T3 

in both east (28.20cm) and west (28.13cm) direction 

(Table 1) and shortest plant was observed in treatment T1 

(25.06cm) of west direction which was statistically similar 

with treatment T1 of east direction (25.90cm). It was found 

that effect of lohakat tree was almost similar in east and 

west direction but numerically bit taller (3-5%) plant of 

lettuce was found in east direction. Lower growth of 

lettuce plant towards the base of lohakat tree may be due 

to different negative interaction viz. competition of 

nutrient, water, stress, shade effect etc. In the east growth 

of lettuce was bit better (3-5%) than west direction may 

due to before and afternoon shade effect. Farhanaet al., 

(2013) observed lowest spinach plant towards lohakattree. 

Plant height recorded in T3 statistically similar with 

treatmentT0 (both east and west direction). 

Number of leaves per plant: Number of leaves of lettuce 

plant was recorded in east and west direction from 

different distances from lohakat tree base (Table1).  In east 

and west direction number of leaves per plant of lettuce 

was significantly influenced by different distances from 

tree base compare to control condition. Leaf number 

decreased in both directions towards tree base. Highest 

number of leaves per plant 17.67 was observed in control 

condition which was statistically similar with treatment T3 

in both east (17.33) and west (16.66) direction (Table 1) 

and lowest number of leaves per plant was observed in 

treatment T1 (13.66) of west direction which was 

statistically similar with treatment T1 of east direction 

(14.33). It was found that effect of lohakat tree was almost 

similar in east and west direction but numerically bit 

higher was found in east direction. Lower number of 

leaves per lettuce plant towards the base of lohakat tree 

may be due to different negative interaction viz. 

competition of nutrient, water, stress, shade effect etc. In 

the east leaf number of lettuce was bit better (3-5%) than 

west direction may due to before and afternoon shade 
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effect.Due to this type of competition leaf area of 

coriander decreased near the base of Telsur tree which was 

reported by Islam et al. (2009). 

Leaf size (Length x Breadth): Leaf area of lettuce plant 

was recorded in east and west direction from different 

distances from lohakat tree base (Table 1).  In east and 

west direction leaf area of lettuce was significantly 

influenced by different distances from tree base compare 

to control condition. Leaf area decreased in both directions 

towards tree base. Highest leaf area (230.03cm2)was 

observed in control condition which was statistically 

similar with treatment T3 in both east (215.62cm2) and 

west (206.51cm2) direction (Table 1) and lowest leaf area 

was observed in treatment T1 (114.35cm2) of west 

direction which was statistically similar with treatment T1 

of east direction (111.56cm2). It was found that effect of 

lohakat tree was almost similar in east and west direction 

but numerically bit higher leaf area was found in east 

direction. Lower area of leaves towards the base of lohakat 

tree may be due to different negative interaction viz. 

competition of nutrient, water, stress, shade effect etc. In 

the east leaf area of lettuce was bit better (3-5%) than west 

direction may due to before and afternoon shade effect. 

Farhana et al. (2013) was observed lowest leaf area of 

spinach plant towards lohakat tree. Leaf area recorded in 

T3 statistically similar with treatmentT0 (both east and west 

direction).This may be due to the stimulation of cellular 

expansion and cell division under shaded condition.  

 

Table 1. Growth and yield contributing characters of Lettuce in association with lohakat tree 

 

Direction Treatment 
Plant 

height (cm) 

No. of leaf 

/plant 

Leaf 
Fresh 

wt./plant 

Dry 

wt./plant 
Length 

(cm) 

Breath 

(cm) 

Area 

(cm2) 
 T0 (Control) 29.100a 17.67a 16.50a 13.86a 230.033 132.73a 11.43a 
 T1 25.90c 14.33cd 12.06cd 9.23c 111.567 79.20d 7.58b 

East T2 27.73b 15.67abc 14.13bc 9.90c 140.08 114.03b 9.25b 
 T3 28.20ab 17.33ab 16.46a 13.06a 215.62 122.53a 10.35a 

 T1 25.06c 13.66d 11.93d 9.50c 114.35 76.00d 7.12c 

West T2 25.80c 15.33bcd 12.57cd 10.13bc 128.13 97.40c 7.50bc 

 T3 28.13ab 16.66ab 16.23ab 12.66ab 206.51 119.36a 10.63a 
 T0 = Control, T1 = up to 0.5 m from tree base T2 = 0.5-1.0 m from tree base and T3 = 1.0 -1.5m from tree base.  

 

Yield 

Fresh yield: Fresh yield of lettuce plant was recorded in 

east and west direction from different distances from 

lohakat tree base (Table 1 and Fig. 2).  In east and west 

direction fresh yield of lettuce was significantly influenced 

by different distances from tree base compare to control 

condition. Fresh yield decreased in both directions towards 

tree base. Highest fresh yield 26.55t/ha was observed in 

control condition which was statistically similar with 

treatment T3 in both east (24.43t/ha) and west (23.87t/ha) 

direction (Fig. 2) and lowest fresh yield was observed in 

treatment T1 (15.2t/ha) of west direction (Fig. 2) which 

was statistically similar with treatment T1 of east direction 

(15.84).  
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Fig. 2. Fresh yield of lettuce in association with lohakat 

(Xylia  dolabriformis) tree 

 

It was found that effect of lohakat tree was almost similar 

in east and west direction but numerically bit higher was 

found in east direction. Lower fresh yield lettuce plant 

towards the base of lohakat tree may be due to different 

negative interaction viz. competition of nutrient, water, 

stress, shade effect etc. In the east fresh yield of lettuce 

was bit better than west direction may due to before and 

afternoon shade effect. Farhana et al. (2013) was observed 

lower yield of spinach towards lohakat tree during 

combined production of lohakat and spinach. Fresh yield 

recorded in T3 statistically similar with treatment T0 (both 

east and west direction). 

Dry yield: The variation in dry yield of lettuce (t/ha) in 

different treatments was found significant. Dry yield of 

lettuce plant was recorded in east and west direction from 

different distances from lohakat tree base (Table 1).  In 

east and west direction dry yield of lettuce was 

significantly influenced by different distances from tree 

base compare to control condition. Dry yield decreased in 

both directions towards tree base.  
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Fig. 3. Dry yield of lettuce in association with lohakat 

(Xylia  dolabriformis) tree 
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Highest dry yield 2.29t/ha was observed in control 

condition which was statistically similar with treatment T3 

in both east (2.07t/ha) and west (2.13t/ha) direction (Fig. 

3) and lowest dry yield was observed in treatment T1 

(1.41t/ha) of west direction which was statistically similar 

with treatment T1 of east direction (1.51t/ha). It was found 

that effect of lohakat tree was almost similar in east and 

west direction but numerically bit higher was found in east 

direction. Dry yield lettuce plant towards the base of 

lohakat tree may be due to different negative interaction 

viz. competition of nutrient, water, stress, shade effect etc. 

In the east dry yield of lettuce was bit better than west 

direction may due to before and afternoon shade effect. 

This may be due to the partial shade effect of lohakat tree. 
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