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Abstract
Ipil-ipil {Leucaena leucocephala (Lam.) de Wit} is considered as an 

outstanding tree because of its worldwide success as a highly nutritious forage 
tree. This study is an attempt to determine suitable spacing for maximum biomass 
production. Wider spacing (60 cm x 60 cm) provided maximum seedling growth 
(height 177.9 cm and collar dia. 15.3 mm) and biomass production (green weight 
276.0 g/seedling and dry weight 166.5 g/seedling) at the age of nine months of the 
seedlings. However, closer spacing (15 cm x 15 cm) produced significantly higher 
biomass (green weight 28.21 ton/ha and dry weight 11.68 ton/ha) on an area basis. 
Small land holding farmers may rear their livestock by planting this legume and 
harvesting under a 'cut-and-carry' system which will supply high quality forage 
that uses to supplement low quality roughage such as crop residues.
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the suitable spacing for forage production from 
L. leucoccphala.

Materials and methods
The experiment was established in the 

nursery of the Institute of Forestry and 
Environmental Sciences, University of Chittagong, 
Chittagong, Bangladesh. The experimental area 
was of degraded soil with an average pH of 5.5 
and a texture of loam to sandy clay loam 
(Osman et al. 1992). Mature and healthy seeds of 
L. leucoccphala having uniform size were collected 
from the Silvicultural Research Division of 
Bangladesh Forest Research Institute (BFRI), 
Chittagong. The potting soil was collected from 
the adjacent hills of the university campus, air 
dried, sieved well (<3 mm) and mixed with cow 
dung in a ratio of 3 :1 before filling in polybags. 
The polybags used for raising the seedlings were 
15 cm x 10 cm in size. The seeds were soaked in 
cold water for 24 hours before sowing, and two 
seeds were sown on each polybag.

The experiment was laid out in a 
Randomized Complete Block Design (RCBD) 
with four replications. There were four spacing 
treatments, such as :

T1 : 15 cm x 15 cm
T2 : 30 cm x 30 cm 
T3 : 45 cm x 45 cm 
T4 : 60 cm x 60 cm
The plantation area was cleared off by 

slashing and ploughed before planting the 
seedlings. Then one and a hah month-old 
seedlings were transplanted. The distance between 
the successive blocks and plots were kept 50 cm 
and 20 cm apart respectively. Two row seedlings 
were planted all around as a buffer of the 
experimental area. Watering was done regularly. 
Other silvicultural practices such as weeding and 
vacancy filling were carried out regularly.

The seedlings were allowed to grow for a 
period of nine months. After that the forage 
productivity was assessed. Three plants from each

Introduction
Ipil-ipil {Leiicacna leucoccphala (Lam.) de Wit} 

is a tropical leguminous tree, which is native to 
Southern Mexico and Central America. It has been 
one of the most productive and versatile 
multipurpose tree legumes available to tropical 
agriculture (Blarney and Hutton 1994). Its greatest 
impact has been in the livestock industry 
(Gunasena and Wickramasinghe 1994) because 
the fodder is highly nutritious for ruminants 
(Shelton and Brewbaker 1998). Almost all animals 
relish eating its highly digestable leaves (60 to 75% 
digestibility), which are rich in protein (20-27%), 
carotene, vitamin K and other nutrients (Brewbaker 
et al. 1985). The average increase in milk 
production obtained from feeding Leiicacna 
was 14% ranging from 2-33% (Jones 1998). 
Considering all its beneficial aspects, it has 
become the first choice for many plantation 
programmes including in cultivated lands and in 
abandoned farmlands. Now, it has spread to most 
of the tropical countries covering 2-5 million ha 
plantations worldwide (Brewbaker and 
Sorensson 1990).

Bhatti et al. (1989) reported that ipil-ipil has 
been studied in many different aspects. In 
Bangladesh, initial growth and yield of ipil-ipil 
were reported by Das et al. (1985) and Islam et al. 
(1994). But there is no report on the forage yield of 
this species, especially for small farmers with 
limited land holdings. In Bangladesh, there is no 
managed pasture land for livestock. There are 
reports that ipil-ipil can be grown in pure stand 
with close spacing for small farm holders and 
managed by cut and carry forages as intensive 
feed gardens or protein bank (Atta-Krah et al. 
1986). Although some studies have been made on 
cutting height (Duguma et al. 1988) and intra-row 
spacing and cutting regimes (Guevarra et al. 1978), 
there are sti 11 gaps in a vai lable knowledge (Cobbina 
1998). Middleton et al. (1994) has also emphasized 
the research need on the dynamics of row spacing, 
and its effects on the productivity of Leucaena. 
Therefore, the present study aims at determining



29.2 c70.6 c10.1 b 19.1 c27.8 b 42.7 c9.7 ns120.1 c15 x 15

63.9 be146.2 be39.5 b24.4 ab78.5 be67.7 ab12.5 ns142.1 be30 x 30

229.0 ab 103.0 ab67.9 ab35.0 ab130.7 ab98.4 a11.8 ns159.2 ab45 x 45

276.0 a 166.5 a90.5 a75.9 a160.8 a115.2 a15.3 ns60 x 60
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Results and discussion
Plant spacings significantly influenced 

the mean height and biomass production of 
L. leucocephnln for individual plant nine months 
after outplanting (Table 1). Wider spacing (60 cm 
x 60 cm) gave significantly higher plant height 
(177.9 cm) and closest spacing (15 cm x 15 cm) the 
lowest (120.1 cm). Similar trend was also observed 
for all other growth parameters, e.g. collar 
diameter (mm), green leaf weight, fresh wood 
weight, dry leaf weight, dry wood weight and 
total green and dry weight of individual plant 
(Table 1). The collar diameter (mm) of the plant

177.9 a

Means followed by same letter(s) in the same column are not significantly different according 
to Duncan's Multiple Range Test (P < 0.05)

plot and 12 plants from each treatment were 
randomly selected and harvested at 5 cm above 
ground level to determine the forage production. 
After harvesting, leaves were stripped off the 
stems. The separated components were air dried 
at room temperature followed by oven dry at 70nC 
for 48 hours. Data on seedling height, number of 
shoots, fresh, air and oven dry weight of woody 
and leafy components were measured separately. 
The data were then analyzed statistically. The 
means were separated by Duncan's Multiple Range 
Test.

was the highest (15.3 mm) with the wider spacing 
(60 cm x 60 cm) and lowest (9.7 mm) in closer 
spacing (15 cm x 15 cm), but these differences were 
not significantly different from each other. 
Similarly, the individual seedling green leaf 
weight, dry leaf weight, green wood weight and 
dry wood weight and both the total green and dry 
weight were significantly higher for wider 
spacing in comparison to the closer spacing. 
However, the other two spacings (30 cm x 30 cm 
and 45 cm x 45 cm) produced the intermediate 
biomass (Table 1) indicating that the wider 
spacing positively influenced the individual 
seedling growth and biomass production.

On the other hand, when the biomass 
productions were converted to per hectare 
yield, closer spacing (15 cm x 15cm) produced 
significantly higher biomass in comparison to all 
other spacings (Table 2). Both the leaf and wood 
green weights (ton/ha) in 15 cm x 15 cm spacing 
were significantly higher in comparison to all 
other treatments and the decrease in biomass was 
positively correlated with the wider spacing. 
This is in agreement with the finding that biomass 
production per tree usually decreases but 
production per hectare increases with the

Table 1. Effects of spacing on the mean height, collar diameter, green and oven dry weight of leaf and 
wood, total green and oven dry weight of Leucnena leiicocepliala seedlings nine months after outplanting.



the yield (ton/ha) of Leucaena leucocephala plants nine months after

Yield (ton) per hectare

28.21 a 11.68 a7.65 a4.03 a15 x 15 11.13 a 17.08 a

16.46 b 7.08 b4.38 b2.70 ab8.72 b7.74 ab30 x 30

6.34 be 2.84 be1.88 be0.96 b3.62 be2.72 be45 x 45

2.03 c3.39 c0.93 b 1.10 c1.98 c60x60 1.41 c
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increasing population density (Ella and Blair 
1989, Szott 1995).

The yield in this experiment is comparable 
toll ton/ha of edible dry matter yield over a 
9-month period in southeast Queensland as 
reported by Hutton and Bonner (1960). Similarly, 
Isarasence et al. (1984) measured 4 and 5 t/ha of 
edible material of cultivar Peru of L. leucocephala in 
southeast Queensland after 3 and 6 month 
growing periods respectively. Cobbina (1998) 
found 23.9 t, 16.5 t, 12.5 t and 10.6 t/ha leaf dry 
matter yield at 0.25 m intra-row spacing and 2.0, 
1.5,1.0 and 0.6 m inter-row spacings respectively 
at one year age. Bhati et al. (1989) found 64.83 t/ha 
green matter at a spacing of 0.3 m x 0.76 m, giving 
48.66% more fodder than at wider spacing of
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Table 2. Effect of spacing on 
outplanting.

0.3 m x 1.5 m. However, under favourable condi­
tions, this species can yield 10-20 t/ha/year of 
edible dry matter (NAS 1979).

In Bangladesh, livestock are reared in small 
numbers by farmers having very limited land 
resource. In that situation, forage legumes, 
especially ipil-ipil may be closely planted as 
"forage banks" on small areas or unused land 
along field borders or fence lines on rice field or 
homesteads. These plants could be harvested 
under a cut-and-carry’ system since the species 
coppices well. Further studies should concentrate 
on determination of cutting interval and cutting 
height that influences the total biomass 
production of the species.
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