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Abstract: An experiment was conducted at the Char Kalibari which is situated by the side of Brahmaputra river adjacent to the 

Bangladesh Agricultural University, Mymensingh, during the period from October 2012 to March 2013 to observe the performance of 

radish cultivation in association of three trees viz. mango, guava and lemon. This experiment was conducted following a Randomized 

Complete Block Design (RCBD) with four replications. Different distance from tree base was treated as different treatment. Three 

different distance like <1.5feet, 1.5-3.0 feet, and 3.0-4.5 feet from tree base were the three different treatment of the experiment. There 

was a control treatment i.e. Radish was cultivated in the open field condition (without tree), so the four treatment of the experiment were 

T0 (open field condition referred as control), T1 (<1.5 feet distance from the tree base), T2 (1.5-3.0 feet distance from the tree base), T3 

(3.0-4.5 feet distance from the tree base). Growth of mango, guava and lemon tree also observed during radish growing period. The result 

showed that radish as vegetable was gradually increased with increasing distance from the tree base. Yield of radish as vegetables was 

highest in open field condition. However, radish as vegetables in association with mango reduced by 3.43%, 28.32%, and 49.85%, 

respectively in 3.0-4.5 feet, 1.5-3.0 feet and <1.5 feet distance from tree base. Radish as vegetables in association with guava tree 

reduced by 10.84%, 39.26% and 58.94%, respectively in 3.0-4.5 feet, 1.5-3.0 feet and <1.5 feet distance from tree. Radish as vegetables 

in association with lemon tree reduced 22.5%, 50.68% and 74.20%, respectively in 3.0-4.5 feet, 1.5-3.0 feet and <1.5 feet distance from 

lemon tree base. Performance of radish in association of these three fruit trees are rank as mango > guava > lemon.  Growth of all fruit 

trees was observed as height and girth increment. Height and girth increment of mango, guava and lemon tree was little bit higher under 

control (without radish) condition. 
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Introduction 
Agroforestry, the integration of tree and crop or vegetable 

on the same area of land is a promising production system 

for maximizing yield and maintaining friendly 

environment (Nair, 1990). In agroforestry systems, trees or 

shrubs are intentionally used within agricultural systems, 

or non-timber forest products are cultured in forest 

settings. Knowledge, careful selection of species and good 

management of trees and crops are needed to optimize the 

production and positive effects within the system and to 

minimize negative competitive effects. 

Bangladesh is one of the most densely populated countries 

of the world struggling hard to feed her more than 150 

million peoples. The current population growth rate is 

1.3% and the density of human population is 1020 per sq. 

(UNFPA, 2011).If the current population growth rate 

(1.3%) continues, the population will increase to 180 

million by the year 2025, and the country will face 

enormous problem for nursing her population. The current 

forest land area of Bangladesh is 1442 hectares which is 

17.08% of total land area (BBS, 2011).  

Radish (Raphanus sativus) is a cool season root crop. The 

crop is grown for its young tender roots which are eaten 

raw as salad or cooked as vegetables. The young leaves of 

radish are also cooked as vegetables. The fleshy root is the 

main edible portion of radish. Rashid (1999), mentioned 

that a hundred gram of edible root contains 1% protein, 

4% carbohydrate, little fat, 15 calories, negligible vitamin 

A, 0.03 mg thiamine, 0.03 mg riboflavin, 0.30 mg niacin, 

25.00 mg vitamin C, 30 mg calcium and 1.00 mg iron.  

Mango (Mangifera indicia) is one of the most important 

and popular fruits of Bangladesh. Mango originated in 

India subcontinent during the pre- historic times 

(Mukherjee, 1998). Mango ranks third among the tropical 

fruits grown in the world with the total production of 

45563 Thousand metric tons (FAO, 2010). 

Guava (Psidium guajava) is a very common fruit in 

Bangladesh. It is a rich and cheap source of vitamin C 

(560mg/100g) (Phandis, 1970), which is the second 

after aonla (600mg/100g) and 2 to 5 times higher than 

fresh orange juice. It is also rich in pectin, which has 

industrial use for jelly production (Bose and Mitra, 

1990). 

Lemon (Citrus lemon) grows everywhere in Bangladesh 

and comparatively more resistant to insects, pest and 

diseases than many other fruits. It is recommended by 

physicians for a number of ailments like bladder 

infection, kidney stone, bronchitis, catarrh, constipation, 

heartburn, hiccup, diarrhea, dysentery etc. Lemons are 

used for preparation of jam, jelly and soft drinks. 

For identifying the compatible tree-crop 

combination, i.e. different crops should be screened out 

in terms of their adaptability and yield in association with 

fruit tree. For this purpose, the best way of 

experimentation is to grow different crops at different 

spacing from the tree. So, if we know the suitability 

of different crops in terms of growth and yield, it 

would be very useful information for selecting the 

best tree-crop combination. Therefore, it would be wise 

to conduct experiments under different tree crop or 

vegetable combination at different spacing for screening of 

different crops in terms of their growth and yield 

performance. 

Regarding the broad objectives, the specific objectives of 

the study were, to observe the morphological behaviors 

and yield of radish as vegetable and seed production in 

association with fruit trees, to examine the effects of 

mango, guava and lemon tree on growth and yield 

performance of radish in different distance from the tree 

base; and to observe the growth of associated tree 

component during the vegetable/crops growing season. 
 

Materials and Methods 

Experimental site: The experiment was carried out at the 

experimental farm in the project field Kalibari Char, 

Mymensingh, Department of Agroforestry, Bangladesh 

Agricultural University, Mymensingh, during the period 

from October 2012 to March 2013. The place is 

http://en.wikipedia.org/wiki/Non-timber_forest_products
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geographically located at about 24°75" north latitude and 

90°50' east longitudes. (FAO, 1988). 

Soil Characteristics: The topography of the field was 

medium high land above flood level belonging to the old 

Brahamaputra flood plain agro-ecological zone-9 (FAO, 

1988). It is characterized by non calcareous dark grey 

flood plain soil having pH value from 6.5 to 6.8 and the 

soil texture is silty loam. It appeared 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, previously 

established 2.5 years old mango, guava and lemon were 

used as tree components. The seeds of radish variety 

BARI MULA -1 (Tasaki Mula) were used as plant 

materials in this study. 

Experimental Design and Treatment of Study: The 

experiment was laid out following the Randomized 

Complete Block Design (RCBD) design with single 

factorial three replications. Different treatments of this 

study were T0 (open field referred as control), T1 (<1.5 feet 

distance from the tree), T2 (1.5-3.0 feet distance from the 

tree), T3 (3.0- 4.5 feet distance from the tree). 

Sampling Procedure and Data Collection of Radish: 

Plant samples of Radish were collected randomly from all 

of the respective plots. Ten plants of Radish were selected 

from each plot for data collection. The parameter such as 

plant height, numbers of leaves, leaves size, weight per 

plant were recorded and finally yield converted as t/ha. 

Dry yield was calculated using the following formula: 

Total dry weight = [{(sub sample oven dried weight) ÷ 

(sub sample fresh weight)} × 100]. 

Data Analysis: The data were collected from the 

experiment at different stages of various growths, and 

analyzed statistically by using MASTATC software 

package to find out the statistical significance of the 

experimental results. The means for all the treatments and 

analysis of variance of yields of the summer vegetables 

was calculated by Duncan's Multiple Range Test (DMRT). 

The mean differences were evaluated by Duncan’s New 

Multiple Range Test (DMRT) (Gomez and Gomez, 1984) 

and also by Least Significant Difference (LSD) test. 
Results and Discussion 

Growth of radish as shak vegetable with Mango tree:  

Plant height: The highest plant height (36cm) was 

observed within T0 (open field referred as control) and the 

lowest plant height (30cm) was found within T1 (< 1.5 feet 

from tree base). (Table1).  

Number of leaves Plant-1: It was observed that highest 

number of leaves 10 was noted under T0 (open field 

referred as control) and the lowest number of leaves 7 was 

found under T1 (<1.5 feet from tree base) (Table 1).  

Length of leaves of plant: The maximum length of the 

leaves (27 cm) was obtained from T0 (open field 

referred as control) and the lowest length of leaves (24 

cm) was obtained within T1 (<1.5 feet from tree base) 

and T2 (1.5-3.0 feet from tree base). 

Breadth of leaves of plant: The maximum breadth of 

leaves (11.90cm) was found in T0 (open field referred as 

control) and the lowest breath of leaves (9.60cm) was 

found T1 (<1.5 feet from tree base) (Table 1). 

Fresh weight plant-1:.The highest fresh yield of plant-1of 

radish (31.66g) was obtained from T0 (open field referred 

as control). On the other hand, the lowest fresh yield of 

plant-1 radish (15.87g) was found from T1 (<1.5 feet from 

tree base)  

Dry weight plant -1: The highest dry weight plant-1 of 

radish (2.62g) was created from T0 (open field referred as 

control) and the lowest dry weight plant-1 of Radish 

(1.31g) was found under T1 (<1.5 feet from tree base). 

 

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

T₀ 36a 10a 27a 11.90a 31.66a 2.62a

T₁ 30c 7d 24c 9.60b 15.87c 1.31c

T₂ 32b 8c 24c 10.00b 22.69b 1.88b

T₃ 33b 9b 25bc 11.50a 30.56a 2.53a

Means in column followed by the different letter are significantly different by DMRT at P ≤ 0.05, T₀=Control , T₁=<1.5 feet from tree base, T₂=1.5-3 feet from 

tree base, T₃=3-4.5 feet from tree base

Table 1. Growth and yield contributing characters of radish as vegetable at different distance from  Mango tree base

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

 
 

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

T₀ 34a 9a 26a 11.8a 31.66a 2.62a

T₁ 30d 6d 23c 9.6d 13.00d 1.08c

T₂ 31c 7c 23c 10.2c 19.23c 1.59b

T₃ 33b 8b 24b 11.5b 28.23b 2.33a

Means in column followed by the different letter are significantly different by DMRT at P ≤ 0.05, T₀=Control , T₁=<1.5 feet from tree base, T₂=1.5-3 feet from 

tree base, T₃=3-4.5 feet from tree base

Table 2. Growth and yield contributing characters of Radish as vegetable at different distance from Guava tree base

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

 
 

Growth of radish as shak vegetable with Guava tree 

Plant height: The highest plant height (34cm) was 

produced within T0 (open field referred as control) and the 

lowest plant height (30cm) was found within T1 (< 1.5 feet 

from tree base).  

Number of leaves plant-1: The highest number of leaves 9 

was noted under T0 (open field referred as control) and the 

lowest number of leaves 6 was found under T1 (<1.5 feet 

from tree base) (Table 2).  
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Length of leaves of plant: The maximum length of the 

leaves (26 cm) was obtained from T0 (open field 

referred as control) and the minimum length of leaves 

(23 cm) was obtained within T1 (<1.5 feet from tree 

base) and T2 (1.5-3.0 feet from tree base). 

Breadth of leaves of plant: The maximum breadth of 

leaves (11.80cm) was found in T0 (open field referred as 

control) and the minimum breath of leaves (9.60cm) was 

found T1 (<1.5 feet from tree base). 

Growth of radish as shak vegetable with lemon tree 
Plant height: The highest plant height (36cm) was 

observed within T3 (3.0-4.5 feet from tree base) and the 

lowest plant height (29cm) was found within T1 (< 1.5 feet 

from tree base).  

Number of leaves plant-1: The highest number of leaves 

10 was noted under T3 (3.0-4.5 feet from tree base) and the 

lowest number of leaves 7 was found under T1 (<1.5 feet 

from tree base) (Table 3).  

Length of leaves of plant: The maximum length of the 

leaves (27 cm) was obtained from T0   (open field 

referred as control) and the lowest length of leaves (24 

cm) was obtained within T1 (<1.5 feet from tree base) 

and T2 (1.5-3.0 feet from tree base) (Table 3).  

Breadth of leaves of plant: The maximum breadth of 

leaves (11.20cm) was found in T0 (open field referred as 

control) and the lowest breath of leaves (9.00cm) was 

found T1 (<1.5 feet from tree base). 

Fresh weight plant-1: The highest fresh yield of plant-1 of 

radish (31.66g) was obtained from T0 (open field referred 

as control) and the lowest fresh yield of plant-1 radish 

(8.16g) was found from T1 (<1.5 feet from tree base). 

Dry weight plant -1: The highest weight plant-1 of radish 

(2.62g) was created from T0 (open field referred as 

control) and lowest dry weight plant-1 of radish (0.67g) 

was found under T1 (<1.5 feet from tree base).  

 

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

T₀ 35a 9b 27a 11.2a 31.66a 2.62a

T₁ 29c 7d 24c 7.5d 8.17d 0.68d

T₂ 33b 8c 24c 9.0c 15.62c 1.29c

T₃ 36a 10a 25b 10.0b 24.54b 2.03b

Means in column followed by the different letter are significantly different by DMRT at P ≤ 0.05, T₀=Control , T₁=<1.5 feet from tree base, T₂=1.5-3 feet 

from tree base, T₃=3-4.5 feet from tree base

Table 3. Growth and yield contributing characters of Radish  as vegetable at different distance from lemon tree base

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

 
 

Yield of radish with Mango, Guava and Lemon tree 
With Mango tree: Both fresh and dry yield of radish shak 

as vegetables was highest in the open field condition and 

these were 20.58 t/ha and 1.70 t/ha (Fig. 1a and 1b) 

respectively, which were statistically similar with 

treatment T3 i.e. 3.0-4.5 feet distance from the tree base 

and lowest yield both fresh and dry radish shak as 

vegetable was 10.32 t/ha and 0.85 t/ha within T1 (<1.5 feet 

from tree base) respectively in association with mango 

tree. Among the different distance groups in association 

with mango yield of radish shak as vegetable was found 

which were ranking as T3> T2> T1 i.e.3.0-4.5 feet> 1.5-3.0 

feet> (<1.5 feet distance from tree base. Total fresh radish 

shak as vegetables along with mango in T3, T2, and T1 

were 19.87 t/ha, 14.75 t/ha and 10.32 t/ha respectively. 

Radish shak as vegetables was gradually increased with 

increasing distance from tree base. Fresh radish shak as 

vegetable  in different distance group i.e. <1.5 feet, 1.5-3.0 

feet and 3.0-4.0 feet from tree base were 49.85%, 28.32% 

and 3.43% reduced compare to open field condition.  

With Guava tree: Both fresh and dry yield of radish shak 

as vegetables was highest in the open field condition and 

these were 20.58 t/ha and 1.70 t/ha (Fig. 1a and 1b) 

respectively, which were statistically similar with 

treatment T3 i.e. 3.0-4.5 feet distance from the tree base 

and lowest yield both fresh and dry radish shak as 

vegetable was 8.45 t/ha and 0.70 t/ha within T1 (<1.5 feet 

from tree base) respectively in association with guava tree. 

Different distance groups in association with guava yield 

of radish shak as vegetable was found which were ranking 

as T3> T2 > T1. Total fresh radish shak as vegetables along 

with guava in T3, T2, and T1 were 18.55 t/ha, 12.80 t/ha 

and 8.45 t/ha respectively. Fresh yield of radish in 

different distance group i.e. <1.5 feet, 1.5-3.0 feet and 3.0-

4.0 feet from tree base were 58.94%, 39.26% and 10.84% 

reduced compare to open field condition. 

With Lemon tree: Both fresh and dry yield of radish shak 

as vegetables was highest in the open field condition and 

these were 20.58 and 1.70 t/ha (Fig. 1a and 1b) 

respectively which were statistically similar with treatment 

T3 i.e. 3.0-4.5 feet distance from the tree base and lowest 

yield both fresh and dry radish as vegetable was 5.31 t/ha 

and 0.44 t/ha within T1 (<1.5 feet from tree base) 

respectively in association with lemon tree. Different 

distance groups in association with lemon yield of radish 

shak as vegetable was found which were ranking as T3> 

T2> T1.  Total fresh radish shak as vegetables along with 

lemon in T3, T2, and T1 were 15.95 t/ha, 10.15 t/ha and 

5.31 t/ha respectively. Yield of radish as vegetables was 

gradually increased with increasing distance from tree 

base.  
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Fig. 1a. Fresh yield of radish with different fruit trees 
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Fig. 1b. Dry yield of radish with different fruit trees 
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