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Abstract: An experiment was conducted at the Field Laboratory of the Department of Agroforestry, Bangladesh Agricultural 

University, Mymensingh during the period from November 2013 to February 2014 to observe the performance of  winter crop viz. 

mustard in alley cropping system developed with Ipil-ipil (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 + ½ RFD (Recommended Fertilizer Dose), T3 = ILB + ¼ RFD (Recommended Fertilizer Dose) and T4 

(open field and without manure and fertilizer). Growth and yield of this crop was recorded in this alley cropping system. It was found that 

growth parameters viz. plant height (cm), number of leaves per plant, leaf length (cm), length of floral rachis (cm), no. of branches/plant, 

length of branches (cm), no. of siliqua/plant, length of siliqua (cm), no. of seed/siliqua, no. of seed/plant, weight of 1000 seeds (g) of 

mustard were almost similar in all manure/fertilizer treated plots. Performance of this winter crop in terms of growth and yield 

parameters remarkably lower in without manure/fertilizer treated plots inside and outside (control) of the alley cropping system. Yield of 

mustard was statistically similar with all fertilizer treated plots but it was drastically reduced in without fertilizer treated plots. The 

highest yield was 2.41 t/ha in ILB and ½ RFD treated plot and lowest was 1.70 t/ha respectively in without fertilizer and manure treated 

plot. Yield of mustard was 5-7 % and 10-12 % lower in ILB + ¼ RFD treated condition and only ILB treated condition, respectively 

compare to treatment T2 (ILB and ½ RFD). It was found that growth and yield of this crops remarkably lower (40-50%) in control 

situation both inside and outside the alley cropping system but in both control situation growth and yield of this crop was statistically 

similar. Therefore, it is concluded that mustard can be successfully cultivated under alley cropping system using ipil-ipil green 

leaf biomass as manure excluding the use of synthetic fertilizers without significant yield loss. 
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Introduction 

Alley cropping or hedgerow intercropping is an 

agroforestry practice in which perennial, preferably 

leguminous trees or shrubs are grown simultaneously with 

an arable crop. The trees, managed as hedgerows, are 

grown in wide rows and the crop is planted in the 

interspace or 'alley' between the tree rows. During the 

cropping phase the trees are pruned and the prunings are 

used as green manure or mulch on the crop to improve the 

organic matter status of the soil and to provide nutrients, 

particularly nitrogen, to the crop. The hedgerows are 

allowed to grow freely to shade the inter-rows when there 

are no crops. Alley cropping retains the basic restorative 

attributes of the bush fallow through nutrient recycling, 

fertility regeneration and weed suppression and combines 

these with arable cropping so that all processes occur 

concurrently on the same land, allowing the farmer to crop 

the land for an extended period. 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). The 

biological merits of alley cropping make it an important 

conservation farming practice for smallholders and 

resource-poor farmers. The system exploits moisture and 

nutrients deep in the soil profile. Organic matter of 

Bangladesh soils is decreasing day by day and presently 

organic matter in the soil of Bangladesh 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.  

On the other hand, Bangladesh has been suffering from a 

chronic deficiency of food for several decades. The food 

production increases year after year which could not keep 

pace with the ever growing population. Besides, human 

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

respect. For this aspect a large number of crops are grown 

in the field of our country. Most of them are grown in the 

winter season of which mustard is very common, popular 

and quick growing crop having high nutritional value and 

can grow easily. Mustard is one of the world’s most 

important spice crops and also very well known oil crop in 

our country. Its oil has low content of saturated fat and 

provides 4.733 mg of niacin (vitamin B-3) which helps in 

lowering blood cholesterol and triglyceride levels.  In 

Bangladesh Leucaena leucocephala is used for a variety of 

purposes such as firewood, fiber and livestock fodder. For 

this reason it was promoted as a “Miracle tree” during the 

1970s and 1980s. It is also the most commonly researched 

species for alley farming systems. Initially the tree saplings 

are small and it requires wider spacing and it takes many 

years to generate income. Farmers do not get immediate 

return from the monoculture of Leucaena leucocephala. 

But it does not do so harm to agricultural crops and 

vegetables. During this early period of tree establishment 

farmers can produce annual crop like vegetables at the 

area and surrounding area of the saplings. The competition 

between crop and sapling for growth resources such as 

light, water, and nutrients are minimum at the early stages 

of tree establishment. Thus, cultivation of crops by this 

way can ensure the optimization of our land resources 

which may increases our total yield. Therefore, for 

identifying the compatible tree-crop combination, 

particularly under storey species i.e. different crops should 

be screened out in terms of their adaptability and yield in 

association with 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. In this regard present study investigates the 

performance of mustard under alley cropping system. 
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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 10th November 2013 

to 27th February 2014. The place is geographically located 

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

(FAO, 1988). 

Plant materials and hedge establishment:: In this study, 

two years old Ipil-ipil (Leucaena leucocephala) were used 

as tree component and mustard used as crop component. 

The study was done in previously established two years 

old Leucaena leucocephala hedges. Hedges were in 

North-South direction and distance between the two rows 

of hedges was 10 ft. (Fig.1). The hedge materials were cut 

at 2.5 ft. height one month before the crop cultivation and 

mixed thoroughly into the alley. 

 

Before cutting After cutting  
Fig. 1. Hedges of ipil-ipil in alley cropping system 

 

Experimental design and treatment combination: 

Winter crops viz. Mustard with five treatments were laid 

out following the Randomized Complete Block Design 

(RCBD) with three replications. Five treatments for this 

study were T0 =Without fertilizer and manure, T1= Ipil-ipil 

leaf biomass (ILB) as manure, T2 = ILB + 1/2 RFD 

(Recommended Fertilizer Dose) and T3 = ILB + 1/4RFD 

(Recommended Fertilizer Dose), T4 = Control (open field 

i.e. outside of alley cropping and without fertilizer and 

manure). Among these five treatments, 4 (four) were 

executed under alley cropping system and rest one i.e. T4 

is executed in open field condition. Layout of the 

experiment inside alley cropping system is shown in the 

Fig. 2 where total 12 (twelve) plots (4 × 3) were made for 

1st four treatments (T0, T1, T2 and T3), for each test crop.  

Individual plot size was 7ft x 9ft i.e. 5.85 m².  

 

Alleys
Hedgerows

40 ft.

30 ft.

9 ft.

7 ft.

 
Fig. 2. Layout of the experiment 

 

Land preparation: The experimental land was first 

opened on 10th November 2013 then the land was prepared 

by spading for seed sowing on 25th November 2013 and 

kept fallow for few days. All crop residues, weeds and 

stubbles were removed from the field; finally the land was 

properly leveled and twelve beds were made in three 

alleys. After proper land preparation the ILB (Ipil-ipil Leaf 

biomass) was added in the soil and kept few days for 

decomposition (Fig 3A).  

 

A B  
Fig. 3. (A) Ipil-ipil leaf biomass added to the soil, (B) 

Mustard inside ipil-ipil hedges 
 

 

Fertilizer application: In case of treatment T0, no 

fertilizer and manure was applied. In case of treatment T1, 

only Ipil-ipil Leaf Biomass (ILB) used as organic fertilizer 

(10 kg/plot). In case of treatment T2 and T3, 1/2 RFD 

(Recommended Fertilizer Dose) and 1/4RFD 

(Recommended Fertilizer Dose) was applied along with 

ILB (10 kg/plot). Recommended Fertilizer Dose (RFD) 

and application procedure was followed according to 

fertilizer recommendation guide (Anon. 1997).  

Mustard seed sowing, establishement and harvesting: 

The seeds of Mustard were directly sown in the 

experimental plot on 25th November 2013. Emergence of 

Mustard seedling was started after 7 days from the date of 

sowing. Seedlings were thinned out of three times. First 

thinning was done after 15 days of sowing. The second 

and third thinning was done after 21 and 27 days of 

sowing respectively. To keep the plots free from weeds, 

weeding was done seven 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 crop. After all necessary cultural management, 

mustard inside ipil-ipil hadges looks like as shown in Fig. 

3B. Mustard was harvested after 90 days from the date of 

sowing then plants of individual orientation were 

harvested separately. 

Sampling procedure and data collection: Sixty plants of 

mustard were selected from each plot for data collection. 

Different growth and yield contributing parameters were 

recorded in different time periods viz. vegetative, begining 

of folowering, end of flowering and harvesting period. The 

parameters were studied such as plant height (cm), no. of 

leaves per plant, leaf length (cm), length of floral rachis 

(cm), no. of branches/plant, length of branches (cm), no. 

of siliqua per plant, no. of seed per siliqua, no. of seeds per 

plant, weight of 1000 seeds. Fresh yield was determined 

from summation of total seeds weight from a plant and 

then converted it to t/ha. 

Statistical analysis: The data were collected from the 

experiment at different stages of various growths and then 

analyzed statistically by using PC MA-STAT, MSTAT-C 

Package programmed (Russel, 1986) and wasp2 software 

package to find out the statistical significance of the 

experimental results. 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. 
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Results and Discussion  

The research results obtained from mustard was observed 

as morphological characteristics and yield separately and 

these are as: 

Morphological characteristics of Mustard with Ipil-ipil  

Different morphological parameters viz. plant height (cm), 

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

rachis (cm), no. of branches/plant, length of branches 

(cm), no. of siliqua/plant, length of siliqua (cm), no. of 

seed per siliqua, no. of seed per plant, weight of 1000 

seeds (g) were recorded. All of these recorded data were 

significantly influenced by different treatments (Tables 1-

4) and which were described under different head: 

Plant height (cm): Height of mustard plant was recorded 

in different time period viz. at vegetative stage, at the 

beginning of the floral stage, at the end of the floral stage 

and at the harvesting stage. It was found that in all stages 

of data collection plant height of mustard was significantly 

influenced by different treatments. Except beginning of 

the floral stage, plant height of mustard was varied in 

different treatment in a similar trend, where the tallest 

plant was observed in treatment T2 (12.55cm, 61.91cm and 

94.82cm respectively in the vegetative, end of floral stage 

and harvesting stage) which were statistically similar with 

the treatment T3 (12.41cm, 59.22cm and 93.77cm) 

followed by treatment T1 (8.867cm, 49.42cm and 

81.10cm) and the smallest sized plant was found in the 

treatment T0 (6.90cm, 37.44cm and 63.58cm) which was 

statistically similar with treatment T4 (7.133cm, 42.80cm 

and 69.60cm) but numerically plant height of mustard was 

little bit taller in treatment T4 compare to (Table 1, 3 and 

4) T1 treatment. In case of beginning of the floral stage, 

the tallest plant (22.59cm) was found (Table 2) in 

treatment T2 (ILB + 1/2 RFD). The second tallest plant 

(20.79cm) was found in treatment T3 (ILB + 1/4 RFD) 

which was statistically similar to the treatment T2 (ILB + 

1/2 RFD). The lowest value of plant height (16.29cm) was 

found in treatment T0 (without fertilizer and manure). All 

the treatments gave significantly taller plant over control. 

These results are in agreement with the results of Rahman 

et al. (2013) in different winter vegetables under alley 

cropping system. Sharma and Mitra (1990) reported that 

addition of organic manure increased plant length 

significantly. 

 

Table 1. Morphological characteristics of mustard at 25 DAS under alley cropping system 
 

Treatment Plant height (cm) Leaf size No. of leaf 

T0 6.900c 1.820c 2.890c 

T1 8.867b 2.400b 4.223b 

T2 12.55a 5.000a 5.410a 

T3 12.41a 4.897a 5.337a 

T4 7.133c 2.227b 3.100c 

LSD0.05 0.726 0.357 0.678 

Level of significance ** ** ** 

CV (%) 4.03 5.78 8.60 
 

T0 = Without fertilizer and manure, T1 = The 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 = Open Field Condition (control). 

 

Table 2. Growth of Mustard during beginning of the floral stage 
 

Treatment 
Plant height 

(cm) 

Av. length of floral 

rachis (cm) 

Av. no. of 

branches/plant 

Av. length of 

branches(cm) 

T0 16.29b 22.87d 5.833c 12.76d 

T1 18.21b 29.26c 7.577b 16.73c 

T2 22.59a 38.84a 9.490a 19.84b 

T3 20.79a 35.30b 10.13a 22.34a 

T4 16.63b 23.67d 6.000c 13.00d 

LSD0.05 2.21 2.39 1.16 1.65 

Level of significance ** ** ** ** 

CV (%) 6.22 4.23 7.90 5.16 
 

T0 = Without fertilizer and manure, T1 = The 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 = Open Field Condition (control). 

 

Leaf Length (cm): Leaf length of mustard was notably 

influenced by different treatments. Among the five 

treatments, the biggest leaf length (5cm) was obtained 

(Table 1) in treatment T2 (ILB + 1/2 RFD) which was 

statistically similar to the treatment T3 (ILB + 1/4 RFD) 

and the smallest leaf length (1.82cm) was obtained in 

treatment T0 (without fertilizer and manure) which was 

also statistically similar to the treatment T1 (2.400cm) and 

T4 (2.227cm). Highest leaf length 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, 

who reported that leaf size were increased in crops grown 

in alleys. 

No. of leaves plant-1: Different treatments had significant 

effect on number of leaves plant-1 of mustard in case of 

vegetative stage. The result revealed that the highest no. of 

leaves plant-1 (5.41) was produced by T2 (ILB + 1/2 RFD). 

The second highest number of leaves plant-1 (5.337) was 

produced under T3 (ILB + 1/4 RFD) and the third highest 

number of leaves plant-1 (4.223) was found (Table 1) in 

treatment T1 (ILB). The lowest number of leaves plant1 

(2.89) was found in treatment T0 (without fertilizer and 

manure) and the second lowest number of leaves plant-1 
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(3.10) was found in treatment T4 (control) which was 

statistically dissimilar to the other treatments. The lower 

number of leaves per plant at the reduced light conditions 

for a longer period and tree crop competition for food, 

space, light and water etc. (Miah et al., 1999). 

Length of floral rachis (cm): It was observed that the 

length of floral rachis of mustard was meaningfully 

enlarged and influenced both at the beginning and  at the 

end  of the floral stage. The result showed that the highest 

length of floral rachis (38.84cm, 42.74cm) was noted in T2 

(ILB + 1/2 RFD) treatment. The next maximum length of 

floral rachis (35.30cm, 39.03cm) was shaped under T3 

(ILB + 1/4 RFD) treatment. The lowest length of floral 

rachis (22.87cm, 24.19cm) was shaped under T0 (without 

fertilizer and manure) treatment which was statistically 

similar to T4 (control) treatment (Table 2 and 3). It was 

found that manure treated i.e. leaf biomass plant was 

relatively strong and stout compare to other treatments 

which was also observed by Habib et al. (2012) in 

amaranth along with Lohakat tree. 

Number of branches/plant: Number of branches of 

mustard was recorded at different stages viz. at the 

beginning and end of the floral stage. The result revealed 

that the highest no. of branches per plant was recorded 

(10.13 and 9.767 in the beginning and end of the floral 

stage) in treatment T3 which was statistically similar with 

the treatment T2 (9.490 and 9.600) and it was remarked 

that no. of branches per plant of mustard was pretentious by 

saplings (Tables 2 and 3) followed by treatment T1 (7.577 

and 7.833). The lower most no. of branch per plant (5.833 

and 5.597) was perceived under T0 treatment and it was 

similar with the treatment T4 (6.000 and 6.467). Low 

nutrient content of control plot may be responsible for this. 

Such type of result was also recorded by Basak et al. 

(2011) in case of soybean and wheat under hedgerow 

intercropping system with Leucaena tree. 

Length of Branches (cm): A significant difference was 

showed in length of branches of mustard at 1% level of 

probability (Table 2 and 3). The highest length of branches 

was recorded (22.34cm and 20.73cm) in T3 (ILB + 1/2 

RFD) treatment and the lowest length of branches was 

recorded (12.76cm and11.78cm) in T0 treatment and 

which was statistically similar with the treatment T4 

(13.00cm and 13.47cm) which was termed as control. 

These results may be due to the difference of soil fertility 

status of the plots. 

Number of siliqua/plant: Significant effect of Ipil-ipil 

tree was noticed on number of mustard siliqua plant-1 when 

these two plants are grown combindly (Table 3 and 4). 

Both at the end of the floral stage and at the harvesting 

stage, the result of the experiment showed that the number 

of siliqua plant-1
 

(152.2 and 24.89) were highest for the 

treatment T2
 

which was statistically similar to the 

treatment T3
 
(141.5 and 23.22) and the lowest number of 

siliqua plant-1
 

(88.33 and 11.55) were found in treatment 

T0
 

(without fertilizer and manure) which was also 

statistically similar with treatment T4
 
(88.43 and 12.00). 

The result of the experiment also showed that the number 

of siliqua per plant gradually increased with the increase 

of application of ipil-ipil leaf biomass along with RFD. 

 

Table 3. Growth of Mustard at the end of the floral stage 
 

Treatment 
Plant height  

(cm) 

Av. length of floral 

rachis (cm) 

Av. no. of 

branches/plant 

Av. length of 

branches (cm) 

Av. no. of 

siliqua/plant 

Av. length of 

siliqua (cm) 

T0 37.44c 24.19c 5.597c 11.78d 88.33d 2.700c 

T1 49.42b 34.85b 7.833b 16.86b 121.5c 3.800b 

T2 61.91a 42.74a 9.600a 20.62a 152.2a 4.513a 

T3 59.22a 39.03ab 9.767a 20.73a 141.5b 4.267a 

T4 42.80c 25.20c 6.467c 13.47c 88.43d 2.833c 

LSD0.05 5.37 4.19 0.885 1.42 9.59 0.371 

Level of significance ** ** ** ** ** ** 

CV (%) 5.69 6.72 5.99 4.53 4.30 5.43 
 

T0 = Without fertilizer and manure, T1 = The 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 = Open Field Condition (control). 

 

Table 4. Growth and yield contributing characteristics of Mustard during harvesting time 
 

Treatment Plant height 

(cm) 

Av. length of 

siliqua (cm) 

No. of siliqua/ 

plant 

No. of 

seed/siliqua 

No. of 

seed/plant 

Wt. of 1000 

seeds(g) 

T0 63.58c 2.227d 11.55d 8.223c 96.33d 3.500d 

T1 81.10b 2.910c 14.66c 10.00c 138.2b 4.087c 

T2 94.82a 4.190a 24.89a 15.56b 397.8a 5.833a 

T3 93.77a 3.687b 23.22b 17.33a 411.8a 4.767b 

T4 69.60c 2.467d 12.00d 10.00c 122.0c 3.767cd 

LSD0.05 8.02 0.331 1.39 1.75 16.15 0.548 

Level of significance ** ** ** ** ** ** 

CV (%) 5.29 5.64 4.28 7.61 3.68 6.62 
T0 = Without fertilizer and manure, T1 = The 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 = Open Field Condition (control). 

 

Length of siliqua (cm): The length of siliqua of mustard 

was largely affected by different treatments in this study. 

The highest length of siliqua (4.513cm, 4.190cm) was 

logged in T2
 
(ILB +1/2 RFD) treatment (Table 3 and 4) in 

both cases i.e. at the end of the floral and harvesting stage. 

It was remarked that the second and third highest siliqua 
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length (4.267cm, 3.68cm) and (3.800cm, 2.91cm) were 

produced under T3
 

(ILB + 1/4 RFD) and T1
 

(ILB) 

treatments respectively. And the first and second lowest 

length of siliqua of mustard were observed under T0
 

(2.70cm, 2.227cm) and T4
 
(2.833cm, 2.467cm) treatments. 

It was probably due to poor photosynthetic capacity and 

nutrients competition between tree and crops. Similar 

influencing in number of fruits per plant of brinjal was 

reported by Miah (2001). 

Number of seed/siliqua: There was significant variation 

at 1% level of significance in no. of seed siliqua-1 of 

mustard grown under Ipil-ipil (Leucaena leucocephala) 

tree seedling (Table 4). At harvesting period, mustard 

produced the highest no. of seed siliqua-1 (17.33) in T3 

(ILB+ 1/4 RFD) due to no competition for light and 

nutrients from Ipil-ipil (Leucaena leucocephala). Mustard 

at the second highest behaved in the similar trend as that 

of first. The highest no. of seed siliqua-1 17.33 of mustard 

was observed in T3 (ILB+ 1/4 RFD) followed in order of 

T2 (ILB+ 1/2 RFD) 15.56, T1 (ILB) 10.00, T4 (control) 

10.00 and T0 (Without fertilizer and manure) 8.223 

respectively. 

No. of seed/plant: The total number of seed plant-1 was 

recorded under different treatments. It was noticed that the 

number of seed plant-1 of mustard was affected by 

saplings. The best amount of seed/plant (411.8) was 

perceived in T3
 
(ILB+ 1/4 RFD) treatment. The second, 

third and fourth highest number of seed/plant (397.8), 

(138.2) and (122) were produced under T2
 
(ILB+1/2 RFD), 

T1
 
(ILB) and T4

 
(control) treatments, respectively. The 

lowest number of seed/plant was observed under T0
 

treatment where there was no fertilizer and manure used 

anymore (Table 4). Treatment T3 produced more 

seed/plant than other treatments because more nutrients 

were released from ipil-ipil leaf biomass. The results are 

supported by the findings of Pandey and Sharma (2003). 

Weight of 1000 seeds: There was significant variation at 

1% level in single fruit weight of mustard grown under 

ipil-ipil (Leucaena leucocephala) tree (Table 4). The result 

revealed that the highest single fruit weight (5.833g) was 

produced by T2
 
and the lowest single fruit weight (3.5g) 

was observed under treatment T0 which was statistically 

similar with the treatment T4. It was noticed that weight of 

1000 seed of mustard was expressively augmented in T2
 

(ILB+1/2 RFD) treatment as it releases more nutrients 

from ipil-ipil leaf biomass. These results supported by the 

findings of Kulkarni (1988). 

Yield of mustard (t/ha): The yield of Mustard was 

affected significantly by different leaf biomass & RFD 

treatments. The result observed that the highest yield (2.41 

t/ha) of Mustard was obtained (Fig. 4) under the treatment 

T2 (ILB + 1/2 RFD) and the second highest yield (2.29 

t/ha) was recorded at T3 (ILB + 1/4 RFD) which was 

statistically similar to the treatment T2 (ILB + 1/2 RFD). 

The Third highest yield of Mustard (2.13 t/ha) was 

recorded at T1 (ILB) which was almost similar to the 

treatment T3 (ILB + 1/4 RFD) and T2 (ILB + 1/2 RFD), 

respectively. The lowest yield (1.70 t/ha) was produced 

under treatment T0 (control) where neither fertilizer nor 

green biomass was applied and which was near most 

similar with the treatment T4 (control). Increased yield was 

found in treatment T2 and T3 due to their good fertility 

status produced by ILB and RFD (Arefin et al., 2012). 

Similar results were also observed by Nahar et al. (1996), 

Akter et al. (1993) and Zoysa et al. (1990). Yields in plots 

without manure and fertilizer application were very low 

and it reduced 50-65% compared to manure and fertilizer 

utilized plot. In the treatment T2 Ipil-ipil leaf biomass 

released nutrients and 1/2 RFD applied for that plant got 

considerable amount of nutrient which was beneficial for 

plant growth, development and physiological process. And 

this yield was almost similar to the treatment T3. 
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Fig. 4. Yield of mustard in ipil-ipil based alley cropping 

system 

 

From this study, it is clear that Mustard can be 

successfully cultivated under alley cropping system using 

ipil-ipil green leaf biomass as manure without significant 

yield loss. 
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