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Abstract: An experiment was conducted at Agroforestry Field Laboratory of Bangladesh Agricultural University, Mymensingh during 

the period from November 2013 to February 2014 to observe the performance of two crops viz. radish and coriander in alley cropping 

system with Ipil-ipil tree (Leucaena leucocephala) following Randomized Complete Block Design (RCBD) with three replications. Different 

treatments of the experiment were T0 = without fertilizer and manure, T1 = Ipil-ipil leaf biomass (ILB) as manure, T2 = ILB + 1/2 RFD 

(Recommended Fertilizer Dose), T3 = ILB + 1/4 RFD (Recommended Fertilizer Dose) and T4 = Control (open field condition). Growth 

characterstics and yield contributing data of those two crops (radish and coriander) was recorded in this alley cropping system. It was 

found that growth parameters viz. plant height, leaf length plant-1, leaves plant-1, breadth of leaf plant-1, leaf size, root length plant-1, root 

diameter plant-1, root weight plant-1 and fresh weight of both radish and coriander were almost similar in all manure/fertilizer treated 

plots. Performance of these two crops in terms of growth and yield parameters were remarkably lower in without manure and fertilizer 

treated plot. Yield of two crops (radish and coriander) was statistically similar with all fertilizer treated plots but it was drastic reduced in 

without manure and fertilizer treated plot. The highest yield of radish and coriander was 35.39, and 3.02 t/ha, respectively in ILB and ½ RFD 

treated plot and lowest was 16.84 and 0.98 t/ha, respectively in without manure and fertilizer treated plot. Yield of all of these two crops was 30.59 

& 2.67, 25.05 & 1.37 and 20.68 & 1.20 t/ha in ILB and 1/4 RFD, ILB and control treated condition, respectively.  
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Introduction 

Bangladesh is one of the most densely populated countries 

of the world struggling hard to feed those 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, 

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 of Bangladesh is 

1442 hectares which is 11% of total land area (FAO, 

2011).  The economy of the country draws its strength and 

stability mostly from agriculture. The capacity of our land 

is decreasing day by day due to intensive cropping and use 

of high input technologies. As a result, there is a 

tremendous pressure on the natural resources of the 

country. Consequently, poverty has become a serious 

issue. There is, naturally, a crying demand for wood for 

the over growing population. Considering the two 

dominant development paths–rapid economic growth 

through industrialization and agriculture, forests are 

continuously deleted at an alarming rate. This put heavy 

pressure on land for human habitation and crop 

production. Agroforestry is a kind of land use that has 

been practiced since long in many parts of the world 

(Regmi and Garforth, 2010). Among the different 

agroforestry systems alley cropping is the typical one like 

as organic farming. In alley cropping, fallow species are 

periodically pruned during the cropping season to prevent 

shading and to provide mulch and green manure for the 

companion crops (Wilson et al., 1986). Hedgerow trees in 

alley cropping increase the supply of nutrients mainly 

through input of nitrogen (N) by biological nitrogen 

fixation and retrieval of nutrients from below the rooting 

zone of crops (Buresh and Tian, 1998). Organic matter of 

Bangladesh soils is decreasing day by day and presently 

organic matter in the soil of Bangaldesh is around 0.5-

1.15%. Different tree leaf biomasses such as Ipil-ipil is a 

good source of organic matter and can play a vital role in 

soil fertility improvement as well as supplying nutrients 

specially N, P, K and S. Thus, leaf biomass is a very 

important organic source of soil fertility improvement. 

The decomposition of leaf litters influence the amount of 

N availability for plant uptake. Leaf litter supplies the 

carbon, nitrogen, phosphorus, potassium and other 

nutrients in soil that are further considered as important 

indicators of soil productivity and the ecosystem health. 

Moreover, this leaf lifter has been waste by several ways. 

So, if we can utilize these materials as a source of organic 

matter for vegetable production, then we can reduce the 

considerable amount of chemical fertilizer. On the other 

hand, Bangladesh has been suffering from a chronic 

deficiency of food for several decades. Besides, human 

nutrition is very essential in order to develop a nation in all 

respect. Vegetables may play a vital role in this aspect. 

Generally vegetables are rich sources of minerals, 

vitamins and essential amino acids. Among the different 

winter vegetables, radish is an important winter vegetable 

for its quick growing nature and high yield potential. It is 

easily cultivated as a companion crop or intercrop between 

the rows of other vegetable (Roy, 2004). Coriander, 

commonly known as Dhani which leaves and fruits have a 

recognizable and pleasant aroma and are commonly used 

raw or dried for culinary applications. Its leave contain 

protein 3.3% ,fat 0.6%, carbohydrate 6.5%, mineral matter 

1.7%, calcium 0.14%, phosphorus 0.06%, iron 0.01%, 

vitamin A, niacin, vitamin B2, vitamin C etc. 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. In this regard present study 

investigates the performance of radish and coriander under 

ipil-ipil (Leucaena leucocephala ) based  alley cropping  

system. 

 

Materials and Methods 

Study site: The experiment was carried out at the 

experimental farm in the project field under department of 

Agroforestry in Bangladesh Agricultural University, 

Mymensingh during the period from25 November 2013 to 

10 February 2014. The place is geographically located at 

about 24°75" North latitude and 90°50' East longitudes 

(FAO, 1988). 

Plant materials: Plant materials of this study were ipil-

ipil (Leucaena leucocephala) tree, radish and coriander. 

Ipil-ipil tree was planted in the study plots about one year 
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ago i.e. in the year 2012. Radish and coriander were raised 

at the department of Agroforestry, Bangladesh 

Agricultural University, Mymensingh. 

Tree establishment and management: The study was 

done by establishing one year old four hedges of Leucaena 

leucocephala tree. At first the land was prepared by 

ploughing and cross-ploughing for several times to make 

the soil loose & friable. Four beds were made in North-

South direction to establish the hedges (each bed was 35ft 

× 2ft and distance between two beds was 10 ft); weeds and 

stubbles were removed from the beds and seeds of ipil-ipil 

were sown on 25 February, 2012. Irrigation was done 

three times in a week by the watering cane and weeding 

was done after every 15 days. Thinning and gap filling 

was also done at the early days of hedge establishment. 

So, the radish and coriander plants got the direct sunlight 

which enhances the growth of radish and coriander plants. 
Seedling sowing: Among the two vegetables, seeds of 

radish were sown in line sowing and coriander seeds were 

sown in broadcasting in the experimental plot on 25 

November 2013. After emergence finally radish and 

coriander plants were thinned out. 
Experimental design and treatment combination: The 

study was laid out following the Randomized Complete 

Block Design (RCBD) with three replications. In 

individual plot total 9ft x 7ft i.e. 5.85 m².  
Intercultural operation: Different intercultural 

operations such as fertilization, weeding, thinning, gap 

filling, irrigation etc. were done for better growth of the 

radish and coriander crops. To keep the plots free from 

weeds, weeding was done several times for experimental 

plots and control plots. All the plots were irrigated 

whenever needed by using watering cane to supply 

sufficient soil moisture for the vegetables. For safetyness 

of the study area from the animals and birds the total area 

were covered by net. 

Data collection: Ten plants of both radish and coriander 

were selected from each plot for data collection. Data were 

collected at 20 days after emergerence, at pre-harsvesting 

stage and during harvesting time for measuring plant 

height (cm), no. of  leaves per plant, leaf length (cm), leaf 

breadth (cm), leaf size (cm2), root length (cm), root 

diameter (cm) and root weight (gm), fresh weight (gm)  

and yield which then converted into t/h. 

Statistical analysis: Compiling and analyzing the 

recorded data were done by using RCBD design to find 

out the experimental results with the statistical 

significance. The means for all recorded data were 

calculated and the analyses of variance for all the 

characters were performed. 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  

Effect of Ipil-ipil tree (Leucaena leucocephala) on radish 

and coriander crops of this study are presented as 

morphological features and yield of radish and coriander 

as influenced by ipil-ipil tree. 

Radish: The research results obtained from radish was 

observed as morphological characters and yield separately 

and these were as: 
 

 
 

Fig. 1. Radish in ipil-ipil based alley cropping system 
 

Plant height: The result of the experiment showed 

that the plant height of radish was affected significantly 

by different treatments. During the time of harvesting, the 

lowest value of plant height (43.18cm) was found (Table 

1 & Fig .1) in treatment T0 (without manure and fertilizer). 

The highest plant height (60.19cm) was found in treatment 

T2 (Ipil-Ipil + 1/2 RFD) which is statistically similar 

to the treatments T3 (Ipil-Ipil + 1/4 RFD).The plant 

height in treatment T1 and T4 was found 53.48cm and 

45.53cm respectively. All the treatments gave significantly 

taller plant over Ipil-Ipil + 1/2 RFD. These results are in 

agreement with the results of Rahman et al. (2013) in 

different winter vegetables under alley cropping system.  

 

Table 1. Morphological characteristics of radish in ipil-ipil based alley cropping system 
 

Treatment Plant height (cm) No. of leaf/plant Leaf length 

(cm) 

Leaf breadth 

(cm) 

Root length 

(cm) 

Root diameter 

(cm) 

Root weight/ 

plant (gm) 

T0 43.18c 9.39c 33.41c 6.47c 16.35c 7.56c 167.26e 

T1 53.48ab 12.44ab 35.86bc 6.93b 19.31b 9.98b 188.56c 

T2 60.19a 13.42a 40.91a 7.32a 24.17a 13.68a 235.99a 

T3 56.39a 12.97a 38.26ab 7.31a 22.76a 10.78b 205.47b 

T4 45.53bc 10.31bc 35.22bc 6.50bc 17.42c 8.22c 170.52d 

T0= Without Manure and Fertilizer, T1=Ipil-ipil leaf biomas as manure, T2= Ipil-Ipil + 1/2 RFD (Recommended fertilizer dose), T3= (Ipil-Ipil + 1/4 RFD), 
T4= Control(open field condition) 
 

Number of leaves plant-1: At the time of harvesting, 

the highest number  o f  leaves  p lant - 1  (13.42) was 

found (Table 1) in treatment T2 (Ipil-Ipil + 1/2 RFD) 

which is statistically similar to the treatment T 3 

(Ipil-Ipil + 1/4 RFD). The lowest number  o f  leaves  

p lant - 1  (9.39) was found in treatment T0 (Without 
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Manure and Fertilizer). The number  o f  leaves  p lant -

1  in treatment T1 and T4 was found 12.44 and 

10.31 respectively.  

Leaf size (Length x Breadth, cm2): Both leaf length and 

breadth of radish were significantly affected by different 

treatments. Like first and second harvest, The Smaller 

leaf size (33.41x6.47 cm2) was found in treatment T0 

(without manure and fertilizer) from third harvest 

(During harvesting). The largest leaf size (40.91x7.32 

cm2) was found in treatment T2 (Ipil-Ipil + 1/2 RFD). The 

Second largest leaf size (38.26x7.31 cm2) was found in T3 

(Ipil-Ipil + 1/4 RFD). The leaf size in treatment T1 

and T4 was found 35.86x6.93 cm2 and 35.22x6.50 

cm2 respectively. Highest leaf size was found in T2 

(ILB + 1/2 RFD) because for applying RFD plus leaf 

biomass. This result is supported by Rahman et al. (2013) 

in different winter vegetables under alley cropping system. 

Root length (cm): Root length of Radish were 

significantly affected by different treatments. The Smaller 

root length (16.35 cm) was found (Table 1) in treatment T0 

(without manure and fertilizer) during the time of 

harvesting. The largest root length (24.17 cm) was found 

in treatment T2 (Ipil-Ipil + 1/2 RFD). The second largest 

root length (22.76 cm) was found in T3 (Ipil-Ipil + 1/4 

RFD). The root length in treatment T1 and T4 was 

found 19.31 cm and 17.42 cm respectively.  

Root diameter (cm): Root diameter of radish were also 

influenced by different treatments. The Smaller root 

diameter (7.56 cm) was found (Table 1) in treatment T0 

(Without Manure and Fertilizer) during the time of 

harvesting. The largest root diameter (13.68 cm) was 

found in treatment T2 (Ipil-Ipil + 1/2 RFD). The Second 

largest root diameter (10.78 cm) was found in T3 (Ipil-Ipil 

+ 1/4 RFD). The root diameter in treatment T1 and T4 

was found 9.98 cm and 8.22 cm respectively.  

Root weight (gm): Root weight of radish were 

significantly affected by different treatments. The 

Smaller root weight (167.26 gm) was found (Table 1) in 

treatment T0    (without manure and fertilizer) during the 

time of harvesting. The highest root weight (235.99 

gm) was found in treatment T2 (Ipil-Ipil + 1/2 RFD). The 

second highest root weight (205.47 gm) was found in T3 

(ipil-Ipil + 1/4 RFD). The root weight in treatment T1 

and T4 was found 188.56 gm and 170.52 gm 

respectively.  

Yie ld of  Radish (t/ha): Total yield of radish was also 

affected significantly by different treatments. The result 

observed that the total highest yield (35.39 ton/ha) of radish was 

obtained (Fig. 2) under treatment T2 (Ipil-Ipil + 1/2 RFD) and 

the second highest yield (30.59 ton/ha)  was recorded at T3 (Ipil-

Ipil + 1/4 RFD). The Total yield of radish in treatment T1 

and T4 was found 25.95 ton/ha and 20.68 ton/ha 

respectively. The lowest yield (16.84 ton/ha) was produced 

under treatment T0 (without manure and fertilizer). 

Increased yield was found in treatment T2 and T3 

due to their good fertility status produced by ILB 

+1/2RFD and Ipil-Ipil + 1/4 RFD. Similar results were 

also observed by Rahman et al. (2013) in different winter 

vegetables, Zoysa et al. (1990), Arefin et al. (2012) and 

Tanzi et al. (2010) in rice, Basak et al. (2011) in soybean 

and wheat under alley cropping system. 

 
Fig.  2. Yiled of  radish in ipil-ipil based alley cropping system 

                              

Coriander: Morphological characters and yield of 

Coriander were obtained from this study are presented as: 

Plant height (cm): The result of the experiment 

showed that the plant height of coriander was affected 

significantly by different treatments. The highest plant 

height (20.39 cm) was found (Table 2 & Fig 3) in 

treatment T2 (Ipil-Ipil + 1/2 RFD). The second highest 

plant height (18.26 cm) was found (Table 6 & Fig .10) in 

treatment T3(Ipil-Ipil + 1/4 RFD) which is statistically 

similar to the treatment T 1 (Ipil-Ipil). All the 

treatments gave significantly taller plant over ILB + 

1/2RFD. Sharma and Mitra (1990), they reported that 

addition of organic manure increased plant length 

significantly. 
 

 
Fig. 3. Coriander in ipil-ipil based alley cropping system 

 

No. of leaves plant-1: During the time of harvesting,  

the highest number  o f  leaves  plant - 1  (7.37) was 

found (Table 2) in treatment T2 (Ipil-Ipil + 1/2 RFD). The 

second highest number  o f leaves plant - 1 (7.01) was 

found in T3 (Ipil-Ipil + 1/4 RFD). The lowest number  o f 

leaves  p lant - 1  (4.96) was found in treatment T0 (without 

manure and fertilizer). The number  o f  leaves  plant - 1  

in treatment T1 and T4 was found 6.91 and 5.13 

respectively.  

Leaf size (Length x Breadth, cm2): Both leaf length and 

breadth of Radish were significantly affected by different 

treatments. Like first and second harvest, The Smaller 

leaf size (15.83 cm2) was found (Table 2) in treatment T0 
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(without manure and fertilizer) from third harvest 

(During harvesting). The largest leaf size (37.54 cm2) 

was found in treatment T2 (Ipil-Ipil + 1/2 RFD). The 

second largest leaf size (29.68 cm2) was found in T3 (Ipil-

Ipil + 1/4 RFD). The leaf size in treatment T1 and T4 

was found 24.35 cm2 and 20.86 cm2 respectively. 

Highest leaf size was found in T2 (ILB + 1/2 RFD) 

because for applying RFD plus leaf biomass. This result is 

supported by Rahman et al. (2013) in different winter 

vegetables under alley cropping system. 
 

Table  2. Morphological characteristics of coriander in ipil-ipil based alley cropping system 
 

Treatment Plant height (cm) No. of leaf/plant Leaf length (cm) Leaf breadth (cm) Leaf size (cm2) Wt./30 plants (gm) 

T0 13.50d 4.96d 10.33d 1.52d 15.83e 25.33e 

T1 17.01bc 6.91b 13.09c 1.86bc 24.35c 32.28c 

T2 20.39a 7.37a 16.30a 2.30a 37.54a 42.38a 

T3 18.26b 7.01b 15.09b 1.97b 29.68b 36.91b 

T4 15.31cd 5.13c 12.96c 1.61cd 20.86d 29.12d 
T0= Without Manure and Fertilizer, T1=Ipil-ipil leaf biomas as manure, T2= Ipil-Ipil + 1/2 RFD(Recommended fertilizer dose), T3= Ipil-Ipil + 1/4 RFD 

(Recommended fertilizer dose), T4= Control(open field condition) 
 

Fresh weight (gm): The result of the experiment 

showed that the fresh weight of coriander was affected 

significantly by different treatments. During the time of 

harvesting, the highest fresh weight (42.38 gm) was 

found (Table 2) in treatment T2 (Ipil-Ipil + 1/2 RFD). The 

second highest plant height (36.91 gm) was found in 

treatment T3 (Ipil-Ipil + 1/4 RFD). The lowest value of 

fresh weight (25.33 gm) was found in treatment T0 

(without manure and fertilizer). The fresh weight in 

treatment T1 and T4 was found 32.28 gm and 29.12 

gm respectively.  

 

 
Fig.  4. Yiled of  coriander in ipil-ipil based alley cropping system 

 

 

Yie ld of  Coriander (t/ha): Total yield of coriander was 

also affected significantly by different treatments. The result 

observed that the total  highest yield (3.02 ton/ha) of Coriander was 

obtained (Fig. 4) under treatment T2 (Ipil-Ipil + 1/2 RFD) and 

the second highest yield (2.67 ton/ha)  was recorded at T3 (Ipil-

Ipil + 1/4 RFD) The Total yield of cadish in treatment T1 

and T4 was found 1.37 ton/ha and 1.20 ton/ha 

respectively. The lowest yield (0.98 ton/ha) was produced 

under treatment T0 (without manure and fertilizer). 

Increased yield was found in treatment T2 and T3 

due to their good fertility status produced by ILB 

+1/2RFD and Ipil-Ipil + 1/4 RFD. Similar results were 

also observed by Rahman et al. (2013) in different winter 

vegetables, Zoysa et al. (1990), Arefin et al. (2012) and 

Tanzi et al. (2010) in rice, Basak et al. (2011) in soybean 

and wheat under alley cropping system. 
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