
 

J. Agrofor. Environ. 7 (2): 51-54, 2013                                                                           ISSN 1995-6983 

Interaction effect of five years old Lohakat tree on growth and yield of Spinach  

 
S. Farhana, M.S. Uddin, M.A. Wadud and G.M.M Rahman 

Department of Agroforestry, Bangladesh Agricultural University, Mymensingh-2202 

 E-mail: awadudaf@yahoo.com; sabrina01233@gmail.com 

 
Abstract: A field experiment was conducted at the Agroforestry Farm of Bangladesh Agricultural University, Mymensingh, during the 

period from 09 November 2012 to 12 March 2013 with the aim of evaluating the growth performance of Spinach (Beta bengalensis) grown 

under 5 years Lohakat (Xylia dolabriformis) tree saplings of 4 different distances viz. 0 (open field), 0-0.5m, 0.5-1.0m and 1.0-1.5m 

distant from tree sapling bases. The Experimental design was Randomized Complete Block Design (RCBD) with three replications. The 

individual plot was 6m x 2m and each plot contains two lohakat tree maintain 3m distance from one to another. In this study growth and 

yield of spinach was observed as vegetable and seed production purpose separately. Growth and yield of spinach in association with 

Lohakat tree was slightly decreased with decreasing distance from tree base but in case of seed production purpose the variation was 

very wide near the Lohakat tree base compare to open field condition. The result showed that morphological characteristics viz. plant 

height, no. of leaves per plant, leaf size, weight (fresh and dry) per plant of spinach was less vigorous near the Lohakat tree base. Yield 

as vegetable was highest in open field condition which was 13.13 t/ha which was 2.5, 15.18 and 24.98 % lower in 1.0-1.5m, 0.5-1.0m 

and 0-0.5m distance area from Lohakat tree base, respectively. For seed production purpose morphological behavior of spinach was 

observed at 60 days after sowing (DAS), 80 DAS, 100 DAS, 120DAS and harvesting time. In every period of observation it was found 

that morphological parameters of spinach were remarkably less vigorous in close contact of Lohakat tree.  Seed yield of spinach was also 

highest in open field condition which was 13.13 t/ha which was almost identical in the area 1.0-1.5m from tree base. Seed yield 

remarkably reduced in the near area of Lohakat tree and it was 37.06 and 69.30 % lower in 0.5-1.0m and 0-0.5m distance area from 

Lohakat tree base, respectively. 
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Introduction 
Trees play an important role in ecosystem in all terrestrials 

and provide a range of products types of development, the 

benefits that trees provide are best sustained by integrating 

trees and services to rural and urban people. As natural 

vegetation is cut for agriculture and other to different 

people. It is often applied to the integration of trees, 

typically one species grown into agricultural system-a 

practice known as agro forestry. Agro forestry means 

many things for timber, with pasture; but it may also 

include more complex systems that include trees with a 

variety of crops, both annual and perennial species, and 

animals. Forestry with agricultural crop can provide a 

sound ecological basis for increased crop and animal 

productivity, more dependable economic returns, and 

greater diversity in social benefits on a sustained 

basis (Rahim, 1997).Agroforestry is a collective name 

for all land use systems and technologies where woody 

perennials are deliberately used on the same land 

management units as agricultural crops and/or animals in 

some form of spatial arrangement or temporal sequence 

(Lundgren and Raintree, 1982). 

Bangladesh is a densely populated country with a 

population of more than 160 million with an annual 

growth rate of 1.7 percent in some 85000, villages in a 

total area of about 14,757,000 ha. The rural population 

makes up 74 percent of the total population (ESCAP, 

2007). As a result of continuous transformation of 

forest land to agricultural land, aquaculture, 

homestead and other purposes about 8000 ha of forest 

land is decreasing per year (FAO, 2007). The capacity of 

our land is decreasing day by day due to intensive 

cropping and use of high input technologies. Under this 

alarming condition it is necessary to find out a suitable 

alternative to overcome this situation. With an increased 

rate of deforestation and limitation to the state forestry 

activities, agro forestry has now assumed a special 

significance. Sound environment is needed to maintain 

the environmental equilibrium and rate of socio-

economic development at least 25% area of a country 

should be covered with forest. In Bangladesh, the total 

forest area covers about 17.08% of the total land area 

(BBS, 2011). Due to continuous transformation of 

forest land to agricultural land, aquaculture, 

homestead and other purposes about 8000 ha of forest 

land is decreasing per year (FAO, 2007). It causes 

harm to the environment. Due to increasing population, 

land holdings are being fragmented and area devoted to 

small scale agriculture is decreasing. It is important that 

small scale agriculture be maintained so that sustainable 

local vegetable production is continued in Bangladesh. 

The goal of sustainable agriculture should be to maintain 

production at levels necessary to meet the increasing needs 

and aspirations of an expanding world population without 

degrading the environment (TAC, 1989). Recently, some 

techniques have already been advocated to overcome the 

future challenges, agroforestry is one of them. It is 

financially more profitable to local farmers in comparison 

with traditional agriculture, besides its other social and 

economic benefit. Thus it can be a potential alternative 

cultivation practice that helps to enhance poverty 

reduction and transition to permanent cultivation. The 

average consumption of vegetable in Bangladesh is only 

70g per head per day including potato and sweet potato 

except tuber crops it is only 30g as against FAO 

recommendation of 200g.To supply minimum daily 

requirement of 200g vegetable/head/day, national 

production of vegetable  should be increased over 10 

million tons in addition. Population of Bangladesh is 

increasing rapidly,therefore,demand for vegetable is 

increasing  simultaneously where as the area under 

vegetable production including tuber crops are 7,14,000 ha 

that produce 10.30 million metric tons of vegetable 

yearly(BBS,2009). Unfortunately these limited areas are 

decreasing due to increasing the area of other crops. 

Recently, some techniques have already been advocated to 

overcome future food challenges, vegetable agro forestry 

is one of them. In Bangladesh, different crops are 
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cultivated in different season. Among the different 

vegetables, spinach is one of them. These are well known 

and very popular vegetable grown successfully during 

winter season in Bangladesh. Spinach has a high 

nutritional value and is extremely rich in antioxidants, 

especially when fresh, steamed, or quickly boiled. It is a 

rich source of vitamin A (and especially high in lutein), 

vitamin C, vitamin E, vitamin K, magnesium, manganese, 

folate, betaine, iron, vitamin B2, calcium, potassium, 

vitamin B6, folic acid, copper, protein, phosphorus, zinc, 

niacin, selenium and omega-3 fatty acids. Recently, opioid 

peptides called rubiscolins have also been found in 

spinach. Bangladesh is extremely poor country, with large 

number of families living below the poverty level and high 

rates of malnutrition. These poor people can easily 

cultivated spinach in there homestead area and other 

vacant area to fulfill their nutritional requirement. For 

proper utilization of vacant homestead area, shade places 

and other fallow land with a view to increased production 

of vegetable the study was undertaken with the broad 

objective to examine the performance of spinach under 

different distance from Lohakat tree base in agro forestry 

systems.  
Materials and Methods 

Study site and season: The experiment was carried out at 

the experimental farm, Department of agroforestry, 

Bangladesh Agricultural University, Mymensingh, during 

the period from 09 November 2012 to 12 March 2013. The 

place is geographically located at about 24°75" North latitude 

and 90°50' East longitude. 

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

of Lohakat (Xylia dolabriformis ) was used as tree 

component which was planted in the study plots five years 

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

purchased from BADC seed centre, which was used as 

herbaceous plant material in this study.  

Tree establishment and management: For the period 

of field experiment, Lohakat tree were well established 

and average height and girth of Lohakat trees were 6.59 m 

and 0.25 m, respectively. Weeds were removed from the tree 

base;  insect infested leaves were also removed.  Irrigation was 

applied at the base of the tree. The trees were pruned before 

final land preparation. So Spinach plant gets the sunlight 

directly. It enhances the growth of Spinach plants.  

Experimental design and treatment combination: The 

Experimental design was Randomized Complete Block 

Design with three replications. Overall layout of the 

experiment is shown in the Fig.1.a and 1.b. In each 

replication two lohakat trees were included in a 6m × 2m 

size plot (Fig. 1.a) In this plot spinach was planted in line 

sowing;where line to line and plant to plant distance is 

30cm×2cm. plants included surrounding the both lohakat 

trees and the position of spinach also shown in the Fig. 1.a 

Three plots each of were laid around the tree three tree-crop 

distance treatments were used. These are:To = Open field 

referred to as controlT1 = 0 - 0.5m distance from the tree 

baseT2= 0.5 - 1.0m distance from the tree baseT3= 1.0 – 1.5m 

distance from the tree base 

Crop establishment and management: Spinach 

seeds were directly sown in the experimental plot on 9 th 

November2012. The seeds were sown line sowing. 

After emergence finally Spinach were thinned out 

maintaining l cm to 2 cm distance from plant to plant.  

 
Fig.1a. Layout of experiment 

 
Fig.1b. Layout of the experimental plot 

 

Management Practices: Different management practices 

viz. fertilization, irrigation and weeding, thinning and gap 

filling, pest and disease management, were done for better 

growth of Spinach. Recommended fertilizer doses for spinach 

were used. According to the doses of fertilizer, 4.8kg cowdung, 

260g urea, 114.5g TSP, 72g MOP was applied in the 6×2 m2 

field. Emergence of seedling was started after 10 days from the 

date of sowing. Seedlings were thinned out for maintaining 

proper plant density as for vegetable production, 75% plant 

were thinned out for seed production. 

Method of data collection: Spinach as vegetable data were 

collected at 30 days after sowing for measuring 

plant height (cm), number of leaves per plant, leaves size; 

leaves weight both fresh and dry weight. Spinach as seed 

production data were collected at 60, 80,100,120 and 

140 DAS at 20 days intervals. The following plant 

characters of spinach were recorded Plant height (cm), 

No. of primary branches /plant, Average length of primary 

branches (cm), No. of secondary branches /primary 

branch, Average length of secondary branches (cm), Av. 

length of floral rachis (cm), Average no. of seed per 

primary branch, Average no. of seed per secondary 

branch, Wt. of 1000 seeds (g).  

Data analysis: Data regarding various parameters 

under study for the experiment were statistically 

analyzed by the computer using statistical package 

programmed MSTAC-C. Mean comparisons were 

done by DMRT (Duncan's Multiple Range Test) at 5% 

level of significance (Gomez and Gomez, 1984). 

 

Results and Discussion 

Effect of Lohakat tree on growth and yield of spinach was 

as vegetables and seed production purposes are presented 

here. For growth purpose different morphological 

parameters were studied separately for vegetable and seed 

production purpose. 

As vegetable: Morphological characteristics viz. plant 

height, no. of leaves per plant, leaves size, fresh and dry 

weight per plant of Spinach in association with Lohakat 

tree was observed at 30 days after sowing which is 
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presented in the Table 1. Morphological behavior of 

Spinach was significantly influenced by different distances 

from tree base which was shown in Table 1.  

 

Length (cm) Breath (cm) Freash weight Dry weight 

T₀ 19.26a 12.00a 13.19a 6.59a 16.06a 1.68a

T₁ 14.45c 9.00c 9.89c 4.94c 12.05c 1.28c

T₂ 16.37b 10.20b 11.21a 5.60b 13.65b 1.43b

T₃ 18.68a 11.64a 12.79a 6.39a 15.58a 1.63a

Means in column followed by the different letter are significantly different by DMRT at P ≤ 0.05, T₀=Control , T₁= 0-0.5m from tree base, T₂= 0.5-1.0m from tree base, 

T₃= 1.0-1.5m from tree base

Table 1. Growth and yield contributing characters of spinach at different distance from lohakat tree base

Treatment Plant height (cm) No. of leaves/plant
Leaf size Weight /plant (g)

 
 

The variation in yield of Spinach (ton hectare-1) in 

different treatments was found to be significant (Fig. 2). 

As evident from the results, the highest yield of Spinach 

(13.13t/ha) was obtained from treatment T0 (Open field 

referred as control) (Fig. 2). The second highest yield of 

Spinach (12.73t/ha) was obtained from T3 (1-1.5m distance 

from the tree) on the other hand, the lowest yield of 

Spinach (9.85t/ha) was found from treatment T1 (0-0.5m 

distance from the tree). The second lowest yield of 

Spinach (11.15t/ha) was obtained from T2 (0.5-1m distance 

from the tree). Basak et al. (2009), Azad (2004) also 

showed that the yield contributing characters of the 

vegetables increased gradually with the increase of 

planting distance from the tree.  

 
Fig. 2.  Yield of spinach as vegetable with Lohakat tree 

 

As seed: For seed production purpose morphological 

characteristics of spinach was also significantly influenced 

by different distances from tree base which is shown in 

Table 2 and effect on  individual parameters was as 

follows: 

Plant height (cm): The growth of spinach was more 

vigorous in the open field condition. The highest average 

plant height of spinach was 213.59cm, found in T0 (open 

field condition) and the lowest average plant height of 

spinach was 160.19cm, found in T1 (0-0.5m distance from 

plant). Other lowest average plant height of spinach was 

181.55cm, found in T2 (0.5-1m m distance from the tree 

(Table 2).Second highest of plant height was 207.18 cm 

which was found in T3 (1-1.5m distance from tree). 

Average length of primary branches (cm): Average 

length of primary branches is one of the important 

characters, which was also significantly influenced by 

different distance of growing spinach from the tree. The 

maximum average length of primary branches 27.00 cm 

was observed at T0 (open field referred as control). The 2nd 

average highest length of primary branches 26.19cm was 

observed at T3 (1-1.5m distance from the tree).The lower   

length of primary branches 18.25cm was observed under 

the close contact of tree which referred as T1 (0-0.5m 

distance from the tree) and second lower length of primary 

branches  22.95cm was observed under the  tree which 

referred as T2 (0.5-1m distance from the tree) it was 

probably due to poor photosynthetic capacity and nutrients 

competition between tree and crops (Table 2). 

Average length of secondary branches (cm): Average 

length of secondary branches is one of the important 

characters, which was also significantly influenced by 

different distance of growing spinach from the tree. The 

maximum average length of secondary branches 10.88 cm 

was observed at T0 (open field referred as control). The 2nd 

average highest length of secondary branches 10.55cm 

was observed at T3 (1-1.5m distance from the tree).The 

lower length of secondary branch 8.16 cm was observed 

under the close contact of tree which referred as T1 (0-

0.5m distance from the tree) and second lower length of 

secondary branch 9.25cm was observed under the tree 

which referred as T2 (0.5-1m distance from the tree) (Table 

2). 

 

Primary branch Secondary branch Plant

T₀ 213.59a 27.00a 10.88a 194.33a 108.0a 12.0a 2916a 21.87a

T₁ 160.19c 18.25c 8.16c 145.75c 81.0c 9.0c 1640d 11.20c

T₂ 181.55b 22.95b 9.25b 165.18b 91.8b 10.2b 2107c 17.87b

T₃ 207.18a 26.19a 10.55a 188.50a 104.8a 11.6a 2744b 21.73a

Means in column followed by the different letter are significantly different by DMRT at P ≤ 0.05, T₀=Control , T₁= 0-0.5m from tree base, T₂= 0.5-1.0m from tree base, T₃= 

1.0-1.5m from tree base

Wt. of 1000 

seeds (g)

Table 2. Growth and yield contributing charateristics of spinach for seed production along with lohakat tree

Treatment
Plant height 

(cm)

Average length of 

primay branches 

(cm)

Average length of 

secondary branches 

(cm)

Av. length of 

floral rachis (cm)

Av. no. of seed per

 
 

Av. length of floral rachis (cm): Different treatments had 

significant effect on length of floral rachis plant-1 of 

spinach (Table 2). The result revealed that the highest 

length of floral rachis per plant (194.3cm) was produced 

by T0 (open field referred as control) and the lowest result 

(145.75cm) was observed at T1 (0-0.5m distance from the 
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tree) and 2nd lowest result (165.18cm) was observed at T2 

(0.5-1m distance from the tree).Second highest length of 

floral rachis per plant (188.50cm) was produced by T3 (1-

1.5m distance from the tree) 

Av. no. of seed per (primary and secondary) branch: 

Number of seed branch-1(primary and secondary) is the 

most important yield contributing character, which was 

also significantly influenced by different distance of 

growing spinach plant from the tree. The maximum 

number of seed branch-1(primary and secondary) was (108, 

12 respectively) was observed at T0 (open field referred as 

control). The lower number of seed branch-1(primary and 

secondary) (81, 9 respectively) was found under close 

contact of the tree condition referred as T1 (0-0.5m 

distance from the tree and 2nd lowest result (91.1, 10.2 

respectively) was observed at T2 (0.5-1m distance from the 

tree).Second highest number of seed per branch-1(primary 

and secondary)  (104.8,11.6 respectively) was produced by 

T3 (1-1.5m distance from the tree). It was probably due to 

poor photosynthetic capacity and nutrients competition 

between tree and crops (Table 2).  

Av. no. of seed per plant: Number of seed plant is the 

most important yield contributing character, which was 

also significantly influenced by different distance of 

growing spinach plant from the tree. The maximum 

number of seed per plant was (2916) was observed at T0 

(open field referred as control). The lower number of seed 

per plant (1640) was found under close contact of the tree 

condition referred as T1 (0-0.5m distance from the tree and 

2nd lowest result (2107) was observed at T2 (0.5-1m 

distance from the tree).Second highest number of seed per 

plant (2744) was produced by T3 (1-1.5m distance from 

the tree). It was probably due nutrients competition 

between tree and crop (Table 2). 

Weight of thousand seed (g): Weight of seed per plant is 

the most important yield contributing character, which was 

also significantly influenced by different distance of 

growing spinach plant from the tree. The maximum weight 

of seed per plant was (21.87g) was observed at T0 (open 

field referred as control). The lower weight of seed per 

plant (11.20g) was found under close contact of the tree 

condition referred as T1 (0-0.5m distance from the tree and 

2nd lowest result (17.87g) was observed at T2 (0.5-1m 

distance from the tree).Second highest weight of seed per 

plant (21.73g) was produced by T3 (1-1.5m distance from 

the tree). It was probably due shading effect and nutrients 

competition between tree and crops (Table 2). 

Yield of spinach seed (ton hectare-1) in different treatments 

shows considerable variation (Fig. 3). As evident from 

results, the highest yield of spinach seed (13.03 t/ha) was 

observed from Open field condition i.e., without Lohakat 

tree combination which almost identical with the seed 

yield obtained from 1.0-1.5m distance area (12.99 t/ha) 

from tree base. Seed yield of spinach was remarkably 

reduced with reducing distance from tree base. Seed yield 

of spinach produced in 0.5-1.0m and 0-0.5m distance area 

from Lohakat tree base was 8.2 t/ha and 4.0 t/ha, 

respectively (Fig. 3) which was 37.06 and 69.30% lower 

compare to open field condition. Seed yield of spinach in 

combination with Lohakat tree as agroforestry system was 

remarkably decreased (30-70%) with deceasing distance 

from tree base. 

 
Fig. 3: Seed yield of spinach with Lohakt tree 

 

These results indicate very close to the tree base (within 

1m) seed yield of spinach decreased due to competition for 

nutrients and moisture in the belowground and shade 

effect in the above ground. But seed yield of spinach in the 

distant area (> 1m) from tree base was almost similar with 

open field condition which indicates negative interaction 

by Lohakat tree both above and below ground was 

minimum in this area. So, in combination with five years 

old Lohakat tree i.e., as agroforestry system seed 

production of spinach can be done without significant 

yield loss.         
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