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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 2013 to March 2014 with the aim of evaluating the
growth performance of two winter vegetable crops chilli and sweet gourd grown under four years old akashmoni ( Acacia auriculiformis)
tree of different distances. The experiment was laid out in a Randomized Complete Block Design (RCBD) with three replications. Data
were collected on morphological characters and yield contributing characters of tree-crops and were analyzed for evaluation to see the
treatment effects. The experiment consisted of different four treatments viz. T0 (Open field as control), T1 (50 cm distances from the tree
base), T2 (100 cm distances from the tree base) and T3 (150 cm distances from the tree base). The morphological characters and also yield
contributing characters were  increased gradually in treatments  where  vegetable  distance was  more from  akashmoni tree base.  The
highest values were observed under T0 (open field as control) treatment and the lowest value was recorded under the close distance T1

(50 cm from tree base). Different characteristics of chilli such as plant height, no. of primary branches plant-1, no. of leaves plant-1  and
leaf size (length and breadth), no. of flowers plant -1,  no. of fruits (branch-1 and plant-1), and fruit size (length × diameter), single fruit
fresh weight and yield (t/ha)  and sweet gourd such as plant length,no. of primary branches plant-1,  no. of leaves plant-1 and leaf size
(length and breadth), no. of flowers (male and female), no. of fruits (branch-1 and Plant-1) and fruit size (length × diameter), single fruit
weight and  yield  (t/ha)  etc.  were  increased  consistently  with  the increase of  distance  from the akashmoni  tree  base.  The  highest
akashmoni  tree  growth  was  recorded under without  vegetables  which  was  statistically different  along with  chilli  and sweet  gourd
combination. The lowest akashmoni tree growth was found in combination with sweet gourd. Among the two vegetable crops the higher
akashmoni tree growth was found in association of chilli compare to sweet gourd combination.
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Introduction
Agroforestry,  the  integration  of  the  tree,  crop  and
vegetable  on  the  same  area  of  land  is  a  promising
production system for maximizing yield and maintaining
friendly  environment  (Nair,  1990).  Growing  of  crops/
vegetables in association with trees is becoming popular
day  by  day  for  their  higher  productivity,  versatile/
multipurpose use and environmental consciousness among
the  peoples.  Bangladesh  is  one  of  the  most  densely
populated countries of the world.  The current population
158,512,570 (July 2014),  growth rate is 1.6% (July 2014)
and the population density in Bangladesh is 1,101 people
per  Km2.  (Source:  WWW.Worldometers.info).  If  the
current  population  growth  rate  (1.6%)  continues,
population will increase to 180 million by the year 2025,
and the country will face enormous problem for nursing
her population. 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).
Akashmoni  (Acacia  auriculiformis)  is  a  tree  native  to
Northern  Australia,  Papua  New  Guinea,  and  eastern
Indonesia  (PIER,  2002).  It  is  a  fast-growing,  nitrogen-
fixing tree which has shown adaptability to a wide range
of environmental conditions (Pinyopusarerk, 1990). 
Chilli or pepper (Capsicum sp.) is most widely used and
universal  spice belongs to the  Solanaceae family. It  is a
native of Tropical South America especially Brazil which
is thought to be the original home of peppers (Islam et al.
2010). The genus Capsicum contains about 20 species but
the  popularly  cultivated  species  are  sweet  pepper
(Capsicum annuum) and hot pepper (Capsicum frutescens)
both serving as a food and cash crops (Islam et al., 2010). 
Sweet  gourd  or pumpkin is a  tender  tendril  bearing and
vine  like  plant  from  genus  Cucurbita  belonging  to  the
family  Cucurbitaceae  of  gourd  family.  Sweet  gourd  or
pumpkin is very versatile in their uses for cooking. Most

parts of the pumpkin are edible, including the fleshy shell,
the seeds, the leaves and even the flowers. When ripe, the
pumpkin can be boiled, baked, steamed, or roasted. The
young  and  tender  shoots  make  good  vegetable  salads.
Leaves  and  even  flowers  could  be  used  as  vegetables
which are rich in various nutrients (Gopalan et al., 1982).
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.
Considering  the aforementioned  facts  and  potentiality,  a
study was undertaken with the broad objective to examine
the competitive effect of two winter vegetables (chilli and
sweet  gourd)  grown  in  association  with  timber  tree
akashmoni of tree-crop agroforestry system. Regarding the
broad objectives, the specific objectives of the study were:
To evaluate the morphological characteristics and yield of
chilli and sweet gourd grown along with akashmoni trees.
To identify the optimum distance from the tree base for
optimum growth and yield of chilli and sweet gourd and to
observe the effect of chilli, and sweet gourd on the growth
of akashmoni trees.

Materials and Methods
Location of the study area: The experiment was carried
out  at  Char  Kalibari  belongs  to  the  Mymensingh  sadar
upazila  during  the  period  from October  2013 to  March
2014.
Soil characteristics: The experimental site belongs to the
agro  ecological  region  of  Old  Brahmaputra  Flood Plain
having Non-calcareous Black Grey Flood Plain Soil. The
soil  of  this area  is  mainly formed recent  and sub-recent
alluvial  sediments  of  low parts  of  the  Old Brahmaputra
Flood plain. Most of the soil has silty to clay texture and
low contents of organic matter having pH ranged from 6.3
to 7.2.
Climate and weather: The climate at the locality is sub-
tropical in nature. It is characterized by high temperature
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and  heavy  rainfall  during  kharif  season  (April  to
September)  and  a  scanty  rainfall  during  Rabi  season
(October to March).
Tree and plant materials: In this study the four years old
previously established akashmoni trees were used as tree
components and two winter vegetable crops such as chilli
and sweet gourd were used as plant materials. 
Experimental design and treatment combination:  The
Experimental design was done in a Randomized Complete
Block  Design  (RCBD) with three  replications.  Different
treatments of this study were; T0 = Open field referred to
as control, T1 = 50cm distance from the tree, T2 = 100cm
distance from the tree, T3 = 150cm distance from the tree.
A characteristic feature of the experimental layout around
each tree has been grown in open field without vegetables.
Land  preparation:  The  experimental  land  was  first
opened on October 2013 and the operation was done by
spade.  Then the land was fallow for few days.  All  crop
residues  and  weeds  were  removed  from  the  field  and
finally the land was properly leveled.
Crop establishment and management: Chilli seeds were
directly sown in the experimental  plot on 1st November
2013.  The  seeds  were  sown  by  broadcasting.  After
emergence  were  thinned  out  maintaining  l  cm to  2  cm
distance from plant to plant. Sweet gourd seed were sown
on  20th  November  2013  in  the  experimental  plot  by
transplanting with maintaining suitable distance.
Management practices:  Different management practices
such as fertilizer application, weeding, irrigation, thinning
out, pest and disease management etc. were done for better
growth of the chilli and sweet gourd plants.
Harvesting:  Sweet gourd was harvested at 95 days after
seed sowing. It was harvested at several picking. chilli was
harvested  in  several  picking  when  the  fruits  appeared
green and medium size. The chilli was harvested during 75
to 90 days after sowing.
Method of data collection
Chilli:  Five plant samples were selected randomly from
all  the  treatments  of  the  plots  for  data  collection.  Data
were collected at 30, 60 and 90 days after sowing at 30
days intervals. Plant height (cm), no. of primary branches
plant-1, no. of leaves plant-1, leaf length (cm), leaf breadth

(cm), no. of flowers plant-1, no. of fruits plant-1, fruit length
(cm), fruit diameter (cm), single fruit weight (g) and yield
of chilli (t/ha) was recorded at each harvest time. The yield
of fresh green chilli was determined from the summation
of each fruit weight of a plant and then converted  to  t/ha.
Sweet gourd: Five plant samples were selected randomly
from all  the  treatments  of  the  plots  for  data  collection.
Data  were  collected  at  vegetative  stage  and  harvesting
stage at 30 days intervals. The following plant characters
of sweet gourd were recorded such as plant length (cm),
no of primary branch plant-1, no of leaves branch-1, no. of
leaves plant-1,  leaf  length (cm), leaf breadth (cm), no of
flower plant-1 (male and female),  no. of fruits plant-1, fruit
length  (cm),  fruit  diameter  (cm),  single  fruit  weight  (g)
and  yield  of  sweet  gourd  (t/ha)  were  recorded  at  each
harvest time.
Akashmoni  tree:  Ten  tree  samples  were  selected
randomly  from  all  the  treatments  of  the  plots  for  data
collection. Sample trees were selected at before and after
of vegetables cultivation. Tree height (cm) and tree girth
(cm) were recorded. 
Data  analysis:  The  recorded  data  were  compiled  and
analyzed  by  RCBD  design  to  find  out  the  statistical
significance of the experimental results. The means for all
recorded  data,  the  analyses  of  variance  for  all  the
characters  and  Least  Significant  Difference  (LSD)  test
were  performed  using  statistical  package  programmed
MSTAC-C and  WASP 2 software.  Mean  comparisons
were done by Duncan's  Multiple  Range Test (DMRT)
(Gomez and Gomez, 1984) and also by  Least Significant
Difference (LSD) test.

Results and Discussion 
Morphological  behaviour  of  chilli  with  Akashmoni
tree: 
Plant  height  (cm):  The  result  showed  that  the  highest
plant height (74.82 cm) was produced by T0 and the lowest
plant  height  (65.90  cm)  (Table  1)  was  observed  under
treatment T1. Control produces the best result due to the
absence  of  shading effect  that  observed  by Sayed  et  al.
(2009). These results were supported by Rahman (2012)
and  Milon (2009) in chilli.

Table 1. Morphological and yield contributing characteristics of chilli along with akashmoni tree during harvesting period

Treatment Plant height
(cm)

No. of primary
branches Plant-1

No. of fruits Fruit size (cm) Single fruit
wt.(gm)Branch-1 Plant-1 Length Diameter

T0 74.82a 8.00a 4.52a 37.14a 5.68a 2.67a 2.82a
T1 65.90c 6.34b 3.86c 20.16c 5.38c 2.10c 1.95c
T2 69.41b 6.67b 4.11b 31.49b 5.42b 2.15b 2.43b
T3 70.53b 7.66a 4.31b 34.36ab 5.56b 2.42b 2.50b

Means in column followed significantly different by DMRT at p  0.01, T0 = Control, T1 = 0.5 m distance from the tree, T2 = (0.5 m - 1.0 m) distance from
the tree, T3 = (1.0 m - 1.5 m) distance from the tree base

No. of primary branches plant-1: It was noted that no. of
primary  branches  of  chilli  were  significantly  influenced
with the rise of distance from tree base. The highest no. of
primary branches (8.00) was noted in control treatment T0

and  the  lowest  no.  of  primary  branches  (6.34)  were
observed  under  treatment  T1.Control  produces  the  best
result due to the absence of shading effect that observed by
Sayed  et al.  (2009). The  no. of primary branches plant-1

was increased  consistently  with the  increase  of  distance
from tree base that observed by Rahman (2012) and Milon
(2009) in chilli.
No.  of  fruits  (branch-1 and  plant-1): A  significant
difference was showed in no. of fruits (branch-1 and plant-

1)  probability (Table 1). The maximum no. of fruits (4.52
and  37.14)  was  recorded  at  the  treatment  T0 and  the
minimum no. of fruits (3.86  and 20.16) was produced at
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T1.  The  no. of fruits (branch-1 and plant-1) was decreased
by increasing shade level that reported by Baevre (1990),
Hanada  (1990),  Reddy  et  al.  (2002).  The  no.  of  fruits
(branch-1 and plant-1)  was increased consistently with the
increase  of  distance  from  tree  base  that  observed  by
Rahman (2012) and Milon (2009) in chilli.
Fruit size (length × diameter) (cm): It was observed that
fruit  size  (length  × diameter)  of  chilli  was  affected
significantly (Table 1). The result revealed that the largest
fruit  size  (5.68 cm × 2.67 cm) was obtained at  T0.  The
smallest  fruit  size  (5.38  cm ×  2.10  cm)  was  observed
under treatment T1 that was statistically similar to the third
largest  fruit  size  (5.42  cm × 2.15  cm) produced by T2.
Control  produces  the  best  result  due  to  the  absence  of
shading effect that observed by Sayed  et al. (2009).  The
fruit size (length × diameter) was decreased by increasing
shade level that reported by Hanada (1990) and Reddy et
al. (2002). The fruit size (length × diameter) was increased
consistently with the increase of distance from tree base
that  observed  by  Rahman  (2004)  and  Milon  (2009)  in
chilli.
Single fruit weight (g): There was significant variation in
single fruit weight of chilli  grown under  akashmoni  tree
(Fig.  1).  The result  revealed that the highest  single fruit
weight  (2.82 g)  was produced by T0 and the lowest  the
single fruit weight (1.95 g) was observed under treatment
T1. Control produces the best result due to the absence of
shading effect that observed by Sayed  et al. (2009).  The
single  fruit  weight  was  decreased  by  increasing  shade
level that reported by Hanada (1990), Reddy et al. (2002).
The single fruit weight was increased consistently with the
increase  of  distance  from  tree  base  that  observed  by
Rahman (2012) and  Milon (2009) in chilli.
Yield (t/ha) of chilli in association with akashmoni tree:
There  was  significant  variation  in  fresh  chilli  yield  per
hectare due to different treatments grown under akashmoni
tree.  As  evident  from results,  the  highest  yield  of  fresh
chilli  (4.50  t/ha)  was  obtained  from treatment  T0 (open

field as control) and the lowest yield of fresh chilli (2.85
t/ha) was found from treatment T3 (50 cm from tree base).
The results revealed that the second and the third highest
yield  of  fresh  chilli  (4.25  t/ha)  and  (3.45  t/ha)  were
produced by the treatments T1 (150 cm from tree base) and
T2 (100  cm from tree  base)  respectively  (Fig.  2).  Yield
performance of chilli was better under open field condition
compared to tree-crop base condition may be due to less
completion for natural resources. The fresh chilli yield per
hectare  was  decreased  by  increasing  shade  level  that
reported by  Hanada (1990) and  Reddy et al.  (2002).  The
fresh  chilli  yield  per  hectare  was  increased  consistently
with the increase of distance from tree base that observed
by Rahman (2012) and Milon (2009) in chilli.

Fig. 1. Yield of chilli with akashmoni tree

Morphological  behaviour  of  sweet  gourd  with
Akashmoni tree: 
Vine length (cm): It was perceived that the vine length of
sweet  gourd  was  affected  by  akashmoni  significantly
(Table 2). The result revealed that the largest vine length
(312.00 cm) was produced by T0 and the smallest the vine
length (252.10 cm) was observed under treatment T1. 

Table 2. Morphological and yield contributing characteristics of sweet gourd along with akashmoni tree

Treatment Vine length
(cm)

No. of primary 
branch Plant-1

No. of  fruits Fruit  Size (cm) Single fruit 
weight
(gm)Branch-1 Plant-1 Length Diameter

T0 312.00a 8.33a 1.10a 10.00a 12.80a 43.32a 1852.14a

T1 252.10c 6.34c 0.93c 5.23d 10.23b 33.78d 1395.68c

T2 274.33b 6.98bc 0.98bc 6.34c 10.82b 38.34c 1703.33b

T3 284.00b 7.67ab 1.02b 7.31b 12.22a 40.63b 1833.32a

Means in column followed significantly different by DMRT at p  0.01, T0 = Control, T1 = 0.5 m distance from the tree, T2 = (0.5 m - 1.0 m) distance from
the tree, T3 = (1.0 m - 1.5 m) distance from the tree base
No. of primary branches plant-1: It was noted that no. of
primary  branches  of  sweet  gourd  was  meaningfully
enlarged  with  the  rise  of  distance  from  tree  base.  The
highest  no.  of  primary  branches  (8.33)  was  noted  in
control  treatment  T0 and  the  lowest  no.  of  primary
branches (6.67) was observed under treatment T1. Control
produces  the  best  result  due  to  the  absence  of  shading
effect  that  observed  by Sayed  et  al.  (2009).  The  no.  of
primary  branches  plant-1was  increased  consistently  with
the increase of distance from tree base that observed by
Rahman (2012) in sweet gourd.

No.  of  fruits  (branch-1 and plant-1):  A  significant
difference was showed in no. of fruits (branch-1 and plant-

1) probability (Table. 2). The maximum no. of fruits (1.10
and  10.00)  was  recorded  at  the  treatment  T0 and  the
minimum no. of fruits (0.93 and 5.23) was produced at T1

where no. of fruits branch-1  (0.93) was statistically similar
to no. of fruits branch-1 (0.98) of T2. No. of fruits of sweet
gourd  was  more  at  T0 which  was  better  than  any  other
treatments due to less competition with the tree.The no. of
fruits (branch-1 and plant-1)  of sweet gourd  was decreased
by increasing shade level that reported by  Baevre (1990)
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and Reddy  et  al.  (2002). The no. of fruits (branch-1 and
plant-1) of sweet gourd was increased consistently with the
increase  of  distance  from  tree  base  that  observed  by
Rahman (2012)  in  sweet gourd.
Fruit size (length × diameter) (cm): The result revealed
that  the  largest  fruit  size  (12.80  cm  ×  43.32  cm)  was
obtained  at  T0   and  the  smallest  fruit  size  (10.23  cm ×
33.78 cm) was observed under treatment T1. The second
highest fruit size (12.22 cm × 40.63 cm) were produced by
the  treatments  T3 (Table  2).  The  fruit  size  (length  ×
diameter)  of  sweet  gourd  was  decreased  by  increasing
shade level that reported by Baevre (1990),  and Reddy et
al. (2002). The no. of flowers plant-1  (male and female) of
sweet gourd was increased consistently with the increase
of  distance  from  tree  base  that  observed  by  Rahman
(2012) in sweet gourd.
Single fruit weight (cm): There was significant variation
in  single  fruit  weight  of  sweet  gourd  grown  under
akashmoni  (Acacia  auriculiformis) tree  (Fig.  2).  The
highest single fruit weight (1852.14 g) was produced by T0

and  the  lowest  the  single  fruit  weight  (1395.68  g)  was
observed  under  treatment  T1.  The  single  fruit  weight  of
sweet gourd was decreased by increasing shade level that
reported by  Baevre (1990)  and Reddy  et al.  (2002). The
single  fruit  weight  of  sweet  gourd  was  increased
consistently with the increase of distance from tree base
that observed by Rahman (2012) in sweet gourd.

Fig. 2. Yield of sweet gourd with akashmoni tree

Yield (t/ha)  of  sweet  gourd  in  association  with
akashmoni tree: There was significant variation in sweet
gourd yield per hectare due to different treatments grown
under akashmoni tree. As evident from results, the highest
yield  of  sweet  gourd  (21.09  t/ha)  was  obtained  from

treatment  T0 and  the  lowest  yield  of  sweet  gourd  (6.48
t/ha)  was found from treatment  T3.  The  second and the
third highest yield of sweet gourd (19.74 t/ha) and (12.45
t/ha)  were  produced  by  the  treatments  T3 and  T2

respectively (Fig.  2).  Yield performance of  sweet  gourd
was better under open field condition compared to tree-
crop  base  condition  may be  due  to  less  completion  for
natural resources. The yield of sweet gourd was decreased
by increasing shade level that reported by  Baevre (1990)
and Reddy  et  al.  (2002). The yield of sweet  gourd was
increased consistently with the increase of distance from
tree base that observed by Rahman (2012) in sweet gourd.
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