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Abstract:  A field experiment was conducted at Ghoserpara of  Melandaha upazila of Jamalpur district during the period from October
2013 to March 2014 to find out the performance of potato grown in association with with 3 years old Eucalyptus tree. Four different
treatments viz. 0.5, 1, 1.5 meter distance from tree bases and in open field condition referred as control were used to record data in the
experiment. The experiment was laid out in a Randomized Complete Block Design (RCBD) with three replications. Data were taken
from potato at different stage of vegetative growth and yield of tuber. The result showed that the morphological parameters of potato
such as plant height, no. of main stem, no. of compound leaves per hill, leaf size ( length and diameter ),  no. of tuber hill -1, average
length tuber (cm), average diameter of tuber (cm), weight of tuber  hill -1 were highest in open field condition compare to that of different
distances from the eucalyptus tree base. Yield of potato tuber  was the highest (26.5 t/ha)  in open field condition followed by 1.5, 1 and
0.5 meter distance from eucalyptus tree base where yield of potaton tuber were 24.5, 15.4 and 9.1 t/ha, respectively. Yield of potato tuber
along with eucalyptus tree was  7.6, 38.9 and 65.7% respectively in the 1.5, 1 and 0.5 meter distance  from  tree base.
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Introduction
Bangladesh is a densely populated and small country with
an area of 147,570 km2. According to the latest census in
2011,  the  population  of  the  country  was  160  million.
Bangladesh is one of the most densely populated countries
of the world struggling hard to feed her peoples. The current
population growth rate is 1.37% and the density of human
population is 1015 per sq. (UNFPA, 2012).  If  the current
population growth rate (1.37%) 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
14% of total land area (FAO, 2012). 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. 
Forestry  plays  an  important  role  in  maintaining
environmental  equilibrium and socio-economic condition
of people. A country needs 25% of forest land of its total
area  for  ecological  stability  and  sustainability.
Unfortunately, Bangladesh is endowed with only 21.08%
(BBS,  2011)  of  unevenly  distributed  forests.   However,
actual  tree  cover  is  less  than 10% (Akter  et  al.,  1989).
Under these alarming situations, agricultural production as
well  as  forest  resources  must  be  increased  by  using
modern or new techniques. The country has to develop a
sustainable combined production system by the integration
of trees and crops in the same unit of land which is now
being called agroforestry. Agroforestry, the integration of
the tree, crop and vegetable on the same area of land is a
promising production system for maximizing yield (Nair,
1980) and maintaining friendly environment. Growing of
crops/vegetables  in  association  with  trees  is  becoming
popular  day  by  day  for  their  higher  productivity,
multipurpose use and environmental consciousness among
the peoples (Sheikh and Khaleque, 1982). Besides, due to
increasing population, land holdings are being fragmented
and area devoted to small scale agriculture is decreasing.
Agroforestry  can  help  to  overcome  shortcomings  of
traditional agriculture that are often characterized by low
output,  relatively high investment  and a deterioration of
the environment.

Though agroforestry is an age-old practice in Bangladesh,
further  improvement  may  be  brought  for  harvesting
maximum  benefit  by  identification  of  appropriate  tree-
crop combination. Eucalyptus  (Eucalyptus camaldulensis)
ia an important timber tree species is grown all over the
country for  their  wide range of  adaptability. The timber
species is deep rooted, large sized having spread canopy at
mature stage and contribute the major share of the timber
supply of the country. Besides, the excessive parts of the
tree is  used as fuel  wood, pole and other purposes.  The
average consumption of vegetable in Bangladesh is only
70 g per head per day including potato and sweet potato.
Except  tuber  crops,  it  is  only 30 g as  against  the  FAO
recommendation of  200g.  To supply the minimum daily
requirement  of  200g  vegetable/head/day,  national
production of vegetable should be over 10 million ton in
addition. Population of Bangladesh is increasing rapidly,
therefore,  demand  for  vegetable  is  increasing
simultaneously  whereas  the  areas  under  vegetable
production  including  tuber  crops  are  11,14,000  ha  that
produce  14.30  million  metric  tons  of  vegetable  yearly
(BBS,  2012).  Unfortunately  these  limited  areas  are
decreasing due to increasing  the area  of  other  crops.  In
Bangladesh  a  large  number  of  vegetables  are  grown  of
which  most  of  them  are  grown  in  winter  season.
Considering  the aforementioned  facts  and  potentiality,  a
study was undertaken with the broad objective to examine
the competitive performance of potato in association with
eucalyptus tree.

Materials and Methods
Experimental  site: The  experiment  was  carried  out  at
Ghoserpara  of  Melandaha  upazila  of  Jamalpur  district
during the period October 2013 to March 2014. Jamalpur
district  is  geographically  located  at  about  24°42'  and
25°26'  north  latitude  and  89°40'  and  90°12'  east
longitudes.  Melandaha  upazila  situated  between  24°50'
and  25°05'  north  latitude  and  89°42'  and  89°55'  east
longitudes. Ghoserpara situated between 89°48' and 89°50'
east longitudes.
Climate  and weather:  The climate of the experimental
site is relatively mild. The highest temperature of Jamalpur
district  about  26-32°C  in  the  month  of  September,  the
highest  rainfall  was about  600-700 mm in June and the
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highest  humidity  about  85-95% in  July.  The  rainfall  of
December almost nil and trace condition in February. 
Soil  characteristics:  The  experiment  was  laid  out  in  a
medium high land belonging to the AEZ Old Himalayan
Flood Plain area (FAO, 1971). The soil texture was sandy
loam with a pH 6.5. The structure of the soil was fine and
the organic matter content was 1.05%. The topography of
the  field  was  medium  high  land  above  flood  level.  It
appeared cold but readily broken when pulverized.
Planting  materials:  Eucalyptus  trees  were  established
before two year  of this study. The seeds of Potato were
collected from BRAC seed centre, Mymensingh. A local
variety of Potato (Solanum tuberosum)  was grown under
Eucaluptus  (Eucalyptus  camaldulensis) tree  seedlings
maintaining standard spacing (Fig. 1)

Fig. 1. Potato cultication with eucalyptus tree
 
Experimental design and treatment combination:  The
Experimental design was done in a Randomized Complete
Block Design with three replications. Three plots each of
13.2m  x  35.80m  were  laid  around  the  tree.  Different
treatments of this study were as T0 = Open field referred to
as control, T1 = 0.5m distance from the tree base, T2 = 0.5-
1m distance from the tree base and T3 = 1-1.5m distance
from the tree base. 

Land  preparation:  The  experimental  land  was  first
opened on 01 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:  Potato  seeds
were  directly  sown  in  the  experimental  plot  on  15 th

October  2013.  The  potato  tuber  were  sown  by  dibling
method.  A  view  of  field  condition  is  shown  in  the
following:
Methods of data collection: Plant samples of potato were
collected randomly from the respective plots. Ten potato
plants  were  selected  from each  plot  for  data  collection.
Data were collected at 20, 40 and 60 days after sowing at
20 days  intervals.   The parameters  under study were  as
plant height (cm), no. of main stem hill-1, leaf size (Length
and diameter of leaf), , no. of compound leaf  hill-1, no. of
tuber hill-1, average length of tuber(cm), average diameter
of tuber (cm) weight hill-1 .
Data  analysis:  Data  were  analyzed  statistically  by
ANOVA  to  examine  whether  treatment  effects  were
significant (Gomez and Gomez, 1984). Mean values were
compared by DMRT (Duncan’s Multiple Range Test). The
software package  MSTATC was followed for  statistical
analysis.

Results and Discussion 
Effect  of  Eucalyptus  tree  on  potato  as  vegetable  was
observed  for  morphological  and  yield  contributing
characters  separately   and  the  morphological
characteristics  were  observed  20,  40  and  60  days  after
planting. 
Morphological features of potato with eucalyptus tree: 
The  parameters of potato such as plant height, no. of main
stem, no. of compound leaves per hill, leaf size (length and
diameter),  no. of tuber hill-1, average length tuber (cm),
average diameter of tuber (cm), weight of tuber  hill-1(g).
Plant height (cm):  The plant height was verified under
0.5, 1 and 1.5 meter distance from tree. The highest plant
height  (8.10cm)  was  verified  in  without  tree  treatment.
The lowest plant height (7.10 cm) was found under 0.5m
distance from tree base (Table 1).

Table 1. Effect of Eucalyptus tree on morphological characteristics of potato

Treatment Plant height (cm) No. of main stem hill-1 No.of compound leaf hill-1 Leaf size(cm)
Length Diameter

To 8.103 5.503 5.216 4.110 2.996
T3 7.613 5.313 5.003 3.820 2.796
T2 7.230 4.616 4.603 3.520 2.610
T1 7.100 4.210 4.116 3.306 2.350

LSD(0.01) 0.008 0.066 0.339 0.201 0.026
Level of sign. ** ** ** ** **

T0 : Control; T1: 0.5 m from tree base; T2: 0.5- 1 m from tree base; T3: 1- 1.5 m from tree base, ** Significantat 5% level of significance

Number of main stem hill-1: It was noted that no. of main
stem of potato plant was meaningfully increased  with the
rise of distance from tree. The result showed that highest
no.  of   main  stem  (5.50)  was  noted  in  control  plant
treatment.  The  lowest  no.  of  main  stem  (4.20)  were
perceived under 1m distance from tree base (Table 1). 
Number of compound leaves hill-1: It was noted that no.
of leaves of potato plant was meaningfully enlarged with

the  rise  of  distance  from  tree.  The  result  showed  that
highest  no.  of  compound  leaves  (5.22)  was  noted  in
control  plant  treatment.  The  lowest  no.  compound  of
leaves  (4.12)  were  perceived  under  0.5m distance  from
tree base (Table 1). 
Leaf  length  (cm):  The  leaf  length  of  potato  was
statistically enlarged with the rise of distance from tree.
The leaf  length  decreased  progressively with decreasing
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distance  from tree  base.  The result  showed that  highest
length  of  leaves  (4.11  cm)  was  noted  in  control  plant
treatment.  The  lowest  length  of  leaf  (3.31  cm)  was
perceived under 0.5m distance from tree base (Table 1).
Leaf  breadth  (cm):  The  leaf  breath  of   Potato  was
significantly enlarged with the rise of distance from tree.
The leaf  length  decreased  progressively with decreasing
distance  from tree  base.  The result  showed that  highest
breath  of  leaves  (2.99  cm)  was  noted  in  control  plant
treatment.  The  lowest  length  of  leaf  (2.35  cm)  was
perceived under 0.5m distance from tree base (Table 1). 
Yield  contributing  characteristics  of  potato  with
Ecalyptus  tree:  The  yield  contributing parameters  of

potato are no. of  tuber  hill-1,  average  length tuber (cm),
average diameter of tuber (cm), weight of tuber  hill-1. 
No.  of  tuber hill-1:  Number  of  tuber  per  hill  of  potato
grown under different distances was affected significantly.
The highest  result observed the number of tuber per hill
(8.63)  was  recorded  at  T0 (without  treatment).  and  the
lowest no. of tuber per hill (4.113) was observed under T1

(0.5m distance from tree base) (Table 2). 
Length  of  tuber:  Length  of  potato  tuber  grown  under
different  distances  was  affected  significantly  .The
maximum average length of tuber (6.10 cm) was recorded
at T0 (without treatment)  and the lowest average length of
tuber  (3.11  cm)  was  observed  under  T1 (0.5m distance
from tree base) (Table 2). 

Table 2. Effect of Eucalyptus on yield contributing characters of potato

Treatment No. of tuber hill-1 Average length of tuber (cm) Average diameter of tuber(cm)
T0 8.633 6.100 5.000
T3 7.903 5.910 4.503
T2 5.813 4.620 4.103
T1 4.113 3.113 2.886

LSD(0.01) 0.098 0.021 0.033
Level of significance ** ** **

T0 : Control; T1: 0.5 m from tree base;  T2: 0.5- 1 m from tree base; T3: 1- 1.5 m from tree base, ** Significantat 5% level of significance     

Diameter of tuber: Diameter of potato tuber grown under
different  distances  was  affected  significantly  .The
maximum  average  diameter  of  tuber  (5.00  cm)  was
recorded at T0 (without treatment) and the lowest average
diameter of tuber (2.89 cm) was observed under T1 (0.5m
distance from tree base) from (Table 2). 
Yield of potato with eucalyptus tree:
Weight of tuber per hill:  The result observed that the highest
weight of potato tuber per hill   (450.5 g) was obtained under
treatment  T0  (without  treatments)  and  the  lowest  weight  of
potato tuber per hill  (155.00 g) was  recorded at  T1 (0.5 m
distance from tree base) from (Fig. 2).

Fig 2. Potato yield  with Eucalyptus tree (g/hill)

Tuber yield (t/ha):  The best  seed  yield  of  potato (26.5
t/ha) was recorded in without Eucalyptus tree. Because it
uptakes  appropriate  amount  of  nutrient,  water,  raw
materials  and  it  does  not  cope  with  in  any  tree  crop
interaction. The tuber yield of potato was verified under
0.5,  1and  1.5  meter  distance  from  tree  base.  Also  the
second  highest  yield  was  produced  under  1.5  meter
distance  from  tree  base   and  the  lowest  in  0.5  meter
distance from tree base (Fig. 3). 

Fig. 3. Potato yield  with Eucalyptus tree (t/ha)

From this study it was found that, the morphological and
yield  contributing  characters  of  potato  under  different
distances from the Eucalyptus (Eucalyptus camaldulensis)
trees were better in T0 (open field as control). So it should
be concluded that the more distance and no competition
were visible for the better result showing control plot and
the short distance from tree base showed less production
for  more  competition  among  nutrient  and  other  growth
factors in agroforestry system.
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