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Abstract: To maximize the production in agroforestry system it is needed to explore the best possible tree-crop interactions. Therefore,
an experiment was conducted at the Char Kalibari which is situated by the side of Brahmaputra River Sadar Upazila, Mymensingh, during
the  period  from  November  2012  to  March  2013,  under  the  Department  of  Agroforestry,  Bangladesh  Agricultural  University,
Mymensingh.  The  experiment  was  laid  out  in  Randomized  Complete  Block  Design  (RCBD)  with  three  replications  having  four
treatments. Different distances from the tree base were considered as different treatments. There was a control treatment i.e. sweet gourd
was cultivated in the open field condition (without tree). Four treatments of this study were viz., T0 (open field condition referred as
control), T1 (0-1.5 feet distance from the tree base), T2 (1.5-3.0 feet distance from the tree base) and T3 (3.0-4.5 feet distance from the
tree base).  Four fruit  tree species viz.  Mango (Mangifera indicia  L.),  Lemon  (Citrus lemon), Guava  (Psidium guajava)  and jujube
(Zizyphus mauritiana  Lamk.),  all  of which  are 2.5 years  old were  used as test  species in this experiment.  Results showed that in
association with mango, guava, jujube and lemon tree yield of sweet gourd was gradually increased with increasing distance from the
tree base; while it was 25.0 t/ha in open field condition. In comparison to T0 the best yield of sweet gourd was 23.0 t/ha in T3 (3.0-4.5
feet distance from tree base) along with mango tree and the lowest yield of sweet gourd was 12.4 t/ha along with lemon tree at T 1  (1.5
feet distance from tree base). In comparison with open field 23.72%, 25.6%, 27.36%, 38.8% yield loss in association with mango, guava,
jujube and lemon tree respectively. Yield production of sweet gourd in association of these four fruit trees are rank as Mango > Guava >
Jujube > Lemon.
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Introduction
Bangladesh  is  a  densely  populated  country  with  a
population growth  rate  of  1.3%  per  annum  in  recent
years  (BBS  2011).  Comparing  population  growth
rate  production  is  not  increasing.  So,  the  need  for
maintaining  the  population-food  nutrition  balance  can
hardly be over emphasized. Most of the people of our
country  suffer  from  malnutrition  specially  vitamins
and minerals. Sweet gourd,  mango,  guava,  jujube  and
lemon are a good source of readily up-take able vitamin
and minerals. It is also very cheap and easily available.
It is quite hardy, prolific bearer and highly remunerative
even without much cares. These vegetables can specially
be  grown  in  homestead  areas  (the  homestead  area
per  household  of  Bangladesh  is  0.28ha)  throughout
the country even without or little care.
Sweet Gourd or pumpkin is very versatile in their uses for
cooking. Nutritional Value of Sweet gourd per 100 g (3.5o
z) as follows; Energy (188 KJ), Carbohydrates (11.69 g),
Sugars (2.20 g), Dietary fibre (2.0 g), Fat (0.10 g), Protein
(1.0 g),  Vitamin A equiv. (532 µg),  Beta-carotene (4226
µg),  Thiamine  (0.10  mg),  Riboflavin  (0.02  mg),  Niacin
(1.20 mg), Vitamin B6 (0.154 mg), Vitamin C (12%) and
Calcium (48 mg) 
Mango is well accepted to the people all over the world for
its special  organoleptic features such as excellent  flavor,
pleasant aroma and attractive color and delicious taste and
high nutritive value. The mangoes are rich as a source of
Vitamins (Especially vitamins A and C) minerals and total
soluble solids. It is also a medium source of carbohydrates
(16.9%) (Salunkhe and Desai, 1984).
Guava fruits relished when mature on ripe and freshly
plucked  from the  tree.  Fresh  and  matured  guava  is
taken  by  chewing.  Salad  and  pudding  are  prepared
from  shell  of  the  ripe  fruit.  Excellent  processed
materials,  jam,  jelly,  cheese,  ketchup,  puree,  juice,
powder, nectar etc. are prepared commercially from ripe
guava.
Lemon can play a vital role to meet this need. It is rich in
vitamin  C  and  other  minerals  like  calcium  and
phosphorus.  The  rind  of  lemon  fruits  is  rich  in

pectin and certain  essential oils. The rind also contains
certain  glucosides  (hesperidin).  Lemon  contain  high
amount of citric acid and thus digestion.
Jujube can be eaten fresh and various kinds of recipe such
as dried, candied, pickled and other products like squash
or jujube butter can also be prepared and used. The ripe
jujube  fruits  are  rich  in  nutritive  value.  It  has  also
medicinal value and rich in Vitamin C. The jujube fruits
contain 20-28 per cent sugar, 0.3 to 2.5 percent acid, 2.9
percent Protein, 500-600 mg Vitamin C per 100g pulp and
a very high quantity of Vitamin B Complex (Kuliev and
Guseinnova, 1974).
The  specific  objectives  of  the  study  were,  the
morphological  behaviors  and  yield  of  sweet  gourd  in
association  with  fruit  trees,  to  examine  the  effects  of
Mango,  Guava,  Lemon  and  Jujube  tree  on  growth  and
yield  performance  of  sweet  gourd  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
Location of the study area:  The district Mymensingh is
located between 24°38'3'' north and 90°16'4'' east latitude
(Fig.1).  Total  area  of  this  district  is  4363.48  km2 and
situated  on  the  west  bank  of  Brahmaputra  river.  This
district has total 12 upazila and the studying area i.e. Char
Kalibari  belong  to  the  Mymensingh  sadar  upazila.  The
geographical  position  of  char  kalibari  located  between
24°45'  -  24°45'40''  north  and  90°24'4''-  90°24'44''  east
Latitude  (FAO, 1988).
Tree  and  plant  materials:  In  this  study,  previously
established 2.5 years old mango, guava, lemon and jujube
were used as tree components. The seeds of sweet gourd
were used as plant materials in this study.
Tree Management:  The study was done under 2.5 years
old Mango, Guava, Lemon and jujube  tree. At first soils
at  the  base  of  tree  were  loosening  very well  and  made
friable. Weeds were removed from the surrounding area of
the tree base;  insect  infected  leaves were also removed.
Irrigation was done three times in a week by the watering
cane.
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Experimental  Design  and  Treatment  of  Study:  The
experiment  was  laid  out  following  the  Randomized
Complete  Block  Design  (RCBD)  design  with  single
factorial  arrangement  with  three  replications.  Different
treatments  of  this  study are:  T0= Open field referred  as
control, T1 = Sweet gourd grown 0-1.5 feet distance from
the  tree,  T2 =  Sweet  gourd  grown  1.5-3.0  feet  distance
from  the  tree,  T3 =  Sweet  gourd  grown  3.0-  4.5  feet
distance from the tree.  The experimental  area was kept
under  careful  observation. The  damaged  plants  were
picked up by hand for used as vegetable. Weeding in the
control  plots  was  done  regularly  to  keep  them  free
from weeds. 
Crop Establishment: The Sweet gourd were directly sown in
the experimental plot on 15 November 2012. Those seedlings
were collected from  BRAC seed  centre, Mymensingh.  Only
recommended  dose  of  well  decomposed  cowdung  were
applied for  the crop.  No chemical  fertilizer  was applied
and  full  amount  of  well  decomposed  cowdung  was
incorporated during the final land preparation.  Emergence
of Sweet gourd seedling was started after 15 days from the
date of  sowing. Seedlings of were thinned out three times. First
thinning was done after 15 days of sowing. The second and third
thinning was done after 25 and 30 days of sowing respectively.
No pesticide and fungicide were used in the field for tree-vegetable
association.  The experimental  plots  were  kept  weed  free  by
weeding frequently. The land  irrigated  wherever needed by
using hose pipe and watering cane to supply sufficient soil
moisture for the vegetables. Sweet gourd was  harvested at 90
days after seed sowing. It was  harvested at several picking. 

Data collection  and analysis:  Five  plant  samples  were
collected randomly from all treatments of the plots for data
collection.  Data  were  collected  at  vegetative  stage  and
harvesting stage. The following plant characters of sweet
gourd  were  recorded  such  as  Vine  length  (cm),  no  of
primary branch plant-1, no of leaves branch-1, no. of leaves
plant-1, no. of fruits plant-1, single fruit weight (g) and yield
of sweet gourd (t/ha) were recorded at each harvest time.
The analysis of variance for each of the studied character was
done  by  F  (variance  ratio)  test  following  Randomized
Complete Block Design. The mean differences were evaluated
finally by Duncan  Multiple Range Test (DMRT) at 5% level of
significance.

Results and Discussion 
Morphological  characteristics  of  Sweet  gourd  along
with Mango,guava, lemon and jujube tree:
Vine length: There was significant variation at 5% level in
vine length  of  sweet  gourd  grown under  mango,  guava,
lemon and jujube tree (Tables 1, 2, 3 and 4). Sweet gourd
was  cultivated  under  different  distance  from  the  trees.
Among different distances the second highest  vine length
of  Sweet  gourd  was  298.6  cm,  292.1  cm,  240.2  cm
and285.7  cm  found  in  association  with  mango,  guava,
lemon  and  jujube  tree  respectively  at  T3 (3.0-4.5  ft
distance from the tree). The highest  vine length  of Sweet
gourd was 304.6 cm found in T0  (open field referred as
control) and the lowest  vine length  of Sweet  gourd was
197.08cm found in association with mango, guava, lemon
and jujube tree respectively at T1 (0.0-1.5 ft from the tree).
Control  produces  the  best  result  due  to  the  absence  of
shading effect that observed by Sayed et al. (2009). 

No. of  primary branches plant-1: There was significant
variation at 5% level in no. of primary branches plant-1 of
sweet gourd grown under mango guava, lemon and jujube
tree (Table 1, 2, 3, 4). The result revealed that the highest
no. of primary branches plant-1 (10.8) was produced by T0

(open field referred as control). The second highest no. of

primary branches  plant-1 (9.2,  9.1,  7.4  and  8.9)  was
produced  under  mango,  guava,  lemon  and  jujube  tree
respectively at T3 (3.0-4.5ft distance from the tree) and the
lowest (6.16, 6.1, 4.96 and 5.96) was observed in mango,
guava, lemon and jujube tree respectively at T1 (0.0-1.5 ft
distance from the tree. Number of primary branches per
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plant  was  increased  consistently  with  the  increase  of
distance from tree  base  that  observed  by Rahman  et  al.
(2013) in sweet gourd along with akashmoni tree.
No. of leaves branch-1: There was significant variation at
5% level in no. of leaves branch-1 of sweet gourd grown
under mango,guava, lemon and jujube tree (Table 1, 2, 3,
4). The result showed that the highest no. of leaves branch -

1 (17.5) was recorded in T0 (open field referred as control)
and the lowest (10.81, 10.7, 8.77 and10.47) was recorded

in mango, guava, lemon and jujube tree respectively at T1

(0.0-1.5 ft distance from the tree) . The second highest no.
of leaves plant-1 (15.9, 15.8, 12.9 and 15.4) was produced
under mango, guava, lemon and jujube tree respectively at
T3 (3.0-4.5 ft  distance  from the tree). The no. of  leaves
branch-1 of  sweet  gourd  was increased  consistently with
the increase of distance from tree base that  observed by
Mallick et al. (2013) in strawberry with lohakat tree.

No. of fruits plant-1: There was significant variation at 5%
level  in  number  of  fruits  plant-1 of  sweet  gourd  grown
under mango,guava, lemon and jujube tree (Table 1, 2, 3,
4).  The  highest  number  of  fruits  plant-1 (12.5)  was
observed at T0  (open field referred as control). The lowest
(7.94,7.66,  6.35  and  7.52)  number  of  fruits  plant-1  was
found  under   mango,  guava,  lemon  and  jujube  tree
respectively at T1 (0.0-1.5 ft  distance from the tree) and
The second highest no. of fruits plant-1 (15.9, 11.1, 9.2 and
10.9)  was  produced  under  mango,  guava,  lemon  and
jujube tree respectively at T3 (3.0-4.5 ft distance from the
tree).  Similar  result  was  also  observed  by  Habib  et  al.
(2012) in okra with lokat tree. 
 
Weight fruit-1: There was significant variation at 5% level
in fruit weight of sweet gourd grown under mango,guava,
lemon  and  jujube  tree  (Table  1,  2,  3,  4).  The  highest
weight fruit-1 (1975.8g) was recorded in the open field (T0)
referred  to as control.  Due to high competition between
tree  and  crop  the  lowest  weight  fruit-1  (1272.25g,
1245.37g, 1023.97g and 1216.39g) was found in mango,
guava, lemon and jujube tree respectively at T1  (0.0-1.5 ft
distance from the) and 2nd highest weight fruit-1 (1817.5g,
1779.1g,  1462.8g,  and  1737.7g)  was  found  in  mango,
guava, lemon and jujube tree respectively at T3 (3.0-4.5 ft
distance from the tree). 

Yield comparison of Sweet gourd with different trees:
There was significant  variation in sweet gourd yield per
hectare  due to different  treatments  grown under  mango,
guava,  lemon and  jujube tree  .The  best  fruit  yield  of
sweet gourd (25.0 t/ha)  was recorded in without tree
saplings.  Yield  of  sweet  gourd  gradually  decreased
with decreasing the distances towards the base of all
above  mentioned  tree  species.i.e.  Mango,  guava,
lemon  and  jujube. Among  these  tree  species  sweet
gourd  yield  was  highest  in  all  treatments  along
Mango followed by Guava, Jujube and Lemon trees (Fig.
1). Similar  type  of  result  also  reported  by  Tanni  et
al., (2010), Habib  et al.  (2012), Mallick  et al.  (2013) in
different winter vegetables in association with lohakat tree.
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