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Abstract: A field experiment was conducted at the Agroforestry Farm of Bangladesh Agricultural University, Mymensingh, during the
period from 01 November 2013 to 10 January 2014 with the aim of evaluating the growth performance of radish (Raphanus sativus) and
coriander (Coriandrum sativum) grown under 6 years old lohakat (Xylia dolabriformis) tree saplings at 4 different distances viz. open
field, 0-0.5m, 0.5-1.0m and 1.0-1.5m distant from tree sapling bases. The experimental design was Randomized Complete Block Design
(RCBD) with three replications.  The individual plot was “6m x 2m” and each plot contains two lohakat tree maintaining 3m distance
from one to another. The result shows that growth and yield of radish and coriander in association with lohakat tree was significantly
decreased with decreasing distance from tree base and the variation was very wide near the lohakat tree base compare to open field
condition. For radish morphological and yield contributing characters were observed at 15 Days After Emergence (DAE), preharvesting
stage and harvesting stage. The result showed that morphological characteristics viz. plant height, no. of leaves per plant, leaf length, leaf
breadth, leaf size, root length, root length, root diameter and root weight per plant of radish was less vigorous near the lohakat tree base.
Yield of radish was highest in open field condition which was 25.43 t/ha where 9.79, 47.77 and 79.82 % lower yield found in 1.0-1.5m,
0.5-1.0m and 0-0.5m distance area from lohakat tree base, respectively. For coriander morphological and yield contributing characters
were observed at 20 DAE and harvesting stage.  The result showed that morphological and yield contributing characteristics viz. plant
height, no. of leaves per plant, leaf length, leaf breadth, leaf size and fresh weight per 7 plants of coriander in association with lohakat
tree were remarkably vigorous in distant area from lohakat tree. Yield of coriander was also highest in open field condition which was
2.92 t/ha which was almost identical in the area 1.0-1.5m from tree base which was 2.33 t/ha. Yield significantly reduced in the near area
of lohakat tree and it was 59.93 and 77.05% lower in 0.5-1.0m and 0-0.5m distance area from lohakat tree base, respectively.
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Introduction
Agroforestry  is  one  of  the  important  sustainable  land
management  techniques,  involving  a  combination  of
different agricultural, horticultural, forestry, and livestock
practices.  Agroforestry,  the  integration  of  the  tree,  crop
and vegetables  on the same area of land is a  promising
production system for maximizing yield and maintaining
friendly environment (Nair, 1990). In agroforestry systems
there  are  both  ecological  and  economical  interactions
between the different components (Lundgren and Raintree,
1982). Bangladesh is a densely populated country with a
population  of  more  than  160  million  with  an  annual
growth  rate  of 1.7 percent  in some 85000, villages  in a
total  area  of  about  14,757,000  ha.  As  a  result  of
continuous  transformation  of  forest  land  to
agricultural  land,  aquaculture,  homestead  and  other
purposes about 8000 ha  of forest land is decreasing per
year (FAO, 2007). For ecological sustainability, a country
needs 25% forest coverage of its total land area. But now-
a-days Bangladesh contains about 6.7% forest area (FAO,
2010).  The total  land  area  of  Bangladesh  is  about  14.8
million hectare and the forest  land is about 2.99 million
hectare  (BBS,  2011)  where  the  population  is  above  15
crores. Therefore, the forest land cannot fulfill the demand
of fuel, fodder, timber etc. for the people. Bangladesh is
predominantly an agricultural country. Agriculture plays a
dominant role in its economy in terms of sustainable land
management,  food  security,  value  addition  and
employment and export earnings. Agriculture is the single
largest  land  resource  exploring  sector.  In  recent  years,
there  has  been  a  substantial  increase  in  food  grain
production.  Total  crop production of Bangladesh  is 64.2
million  metric  ton  (BBS,  2011).  Agricultural  holding in
Bangladesh  is  generally  small  but  use  of  modern
technology,  machinery  and  equipment  is  gradually
increasing.  Agriculture  contributes  about  19.95% of  the
GDP  of  Bangladesh.  Xylia  dolabriformis,  one  of  the
ironwoods  is  found  in  considerable  quantities  in  India,

Burma,  etc.  It  attains  70  or  80  feet  height  without
branches,  and furnishes  a  reddish-brown timber  in large
sizes and of remarkable quality. It  is heavier  than water
and  so  hard  that  the  Burmese  work  it  only  before
seasoning.  It  resists decay even better  than teak, and its
heart-wood is proof against white ants and teredo. From its
power of resisting shocks, it is valued for gun carriages,
but it is also used for numerous other purposes requiring
strength,  hardness,  and  durability.  Xylia  dolabriformis
produces good timber. Its  wood pulp is used for making
wrapping  paper.  Radish  (Raphanus  sativus  L.),  is  a
member of the Brassicaceae family. They are cool season,
fast maturing, easy to grow annual or biennial herbaceous
plants grown for their roots (Decateau,  2000). Radish is
rich in ascorbic acid, folic acid and potassium. It is a good
source of vitamin B6, riboflavin, magnesium, copper, and
calcium (Dixon, 2007).  R. sativus root and its leafy part
provide an excellent source of vitamin C. On per weight
basis  radishes  have high  levels  of  vitamin C,  more,  for
example than a fresh tomato (Athar  et  al.,  2003).  Leafy
part contains almost six times the vitamin C content of its
root and also a good source of calcium and iron. Raphanus
sativus is also a good source of potassium and folic acid. It
is very low in fats. Coriander (Coriandrum sativum) is an
increasingly popular  green herb,  used in Middle-Eastern
and  Asiatic  cookery.  It  is  one  of  the  most  popular
spices/condiments of the umbelliferae family. It is popular
for  its  diversified  use  and  nutritional  value.  Coriander
leaves  contain  protein  3.3%,  fat  0.6%,  carbohydrates
6.5%,  mineral  matter  1.7%,  calcium 0.14%,  phosphorus
0.06%, iron 0.01%, vitamin A, niacin, vitamin B2, vitamin
C etc.  For  proper  utilization  of  vacant  homestead  area,
shade places and other fallow land with a view to increase
production of  vegetables  the study was  undertaken  with
the broad objective to examine the performance of radish
and coriander under different distance from Lohakat tree
base in agroforestry systems.
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Materials and Methods
Study  site: The  experiment  was  carried  out  at  the
Experimental Farm, Department of Agroforestry, Bangladesh
Agricultural  University,  Mymensingh,  during  the  period
from 01 November 2013 to  12 January 2014. The place is
geographically located  at  about 24°75" North latitude  and
90°50' East longitude.
Tree  and  plant  materials:  In  this study six years  old
tree  of  Lohakat  (Xylia  dolabriformis)  was  used  as  tree
component which was planted in the study plots six years
ago  i.e.,  in  the  year  of  2008.  The  seeds  of  radish  and
coriander were purchased from BADC seed centre, which
were used as herbaceous plant materials in this study. 
Tree establishment  and management:  For the period
of  field  experiment,  Lohakat  tree  were  well  established
and average height and girth of Lohakat trees were 7.2m
and 0.3 m, respectively. At first soils at the base of tree
were loosening very well  and make friable.  Weeds were
removed from the tree base;  insect  infested leaves were
also removed.   Irrigation was applied at  the base of the
tree.  Irrigation  was  done  two  times  in  a  day  by  the
watering  cane. The  trees  were  pruned before  final  land
preparation. So radish and coriander plants get the sunlight
directly.  It  enhances  the growth  of  radish and coriander
plants. 
Experimental  design  and treatment  combination:  The
experimental  design  was  Randomized  Complete  Block
Design with three replications. Three plots each of were
laid  around  the  tree  three  tree-crop  distance  treatments
were used. These are: To=Open field referred to as control,
T1  =0- 0.5m distance from the tree base,  T2= 0.5 - 1.0m
distance from the tree base and T3= 1.0 – 1.5m distance
from the tree base. 
Land preparation:  The experimental land was first
opened  on  1  November,  2014  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:  Radish and
coriander seeds were directly sown in the experimental
plot on 14 November 2014. The radish seeds were sown
in  line  sowing  and  the  coriander  seeds  were  sown  in
broadcasting.  After  emergence  finally  radish  and
coriander plants were thinned out.

Management  practices:  Different  management  practices
viz.  fertilization,  irrigation  and  weeding,  earthing  up,
thinning out and gap filling, pest and disease management
were done for better growth of  radish and fertilization,
irrigation  and  weeding,  thinning  out  were  done  for
coriander.
Data collection
Radish: Plant samples of radish were collected randomly
from  the  respective  plots.  Three radish plants  were
selected from each plot for data collection.  Data were
collected  at  15  days  after  emergence,  at  pre-
harvesting  stage  and  during  harvesting  time  for
measuring  plant  height  (cm),  number  of  leaves  per
plant, leaves length, leaves breadth (cm), root length (cm),
root diameter (cm), root weight per plant (g).
Coriander:  Plant  samples  of  coriander  were  collected
randomly from all the respective plots. Seven  plants  of
coriander  were  selected  from  each  plot  for  data
collection.  Data  were  collected  at  20  days  after
emergence  and  at  harvesting  stage.  The  following
plant  characters  of  were  recorded  for coriander,  Plant
height  (cm),  number  of  leaves  per  plant,  leaves  length,
leaves breadth (cm), leaf size, fresh weight (gm).
Data  analysis:  Data  regarding  various  parameters
under  study  for  the  experiment  were  statistically
analyzed  by  the  computer  using  statistical  package
programmed  WASP-2.  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.

Results and Discussion
Result  obtained  from  the  present  study  regarding  the
growth  and  yield  contributing  characters  of  radish  and
coriander  in  association  with  Lohakat  tree  as  well  as
growth  of  Lohakat  tree  are  presented  in  this  chapter
separately as:  
Radish: 
Morphological  characteristics: Morphological  features
of  radish were remarkably influenced by Lohakat tree in
different  distances  from Lohakat  tree  base  at  harvesting
stages (Table 1) and effects on morphological characters of
radish were as:
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Plant  height:  Tallest  plants  was  57.23  cm  produced
within T0 (open field referred to as control) and shortest
plant (38.83 cm) near the tree base (Table 1). Plant height
recorded in 1.0 to 1.5 m and 0.5-1.0 m distance from the
tree base were 53.67 cm and 47.23 cm, respectively (Table
1).  This may be due to higher competition for moisture
and nutrients very near the Lohakat tree base. Similar type
of  height  growth  was  observed  by  Ali (1999) in
performance of Red amaranth and Lady's finger growth at
different  orientations  and  distances  under  Guava  and
Drumstick trees.
No.  of  leaves  plant-1:  At  harvesting  stage  number  of
leaves  plant-1 increased  gradually  with  the  increasing
distances from tree base. The highest no. of leaves plant-1

(12.67)  was  produced  by  T0  (open  field  referred  as
control). The second highest no. of leaves plant-1 (11.67)
was produced under 1 to 1.5m distance from the tree base
and  the  lowest  result  (9)  was  observed  up  to  0.5  m
distance from the tree (Table 1). This might be occurred
due to tree crop competitions for food, space, light, water
and other growth requirements.
Leaf size : Leaf size of radish also significantly influenced
by Lohakat tree in different distances from tree base (table
1). 
Root length plant-1: At harvesting stage, root length plant-

1  of radish was also pointedly amplified with the rising of
distances from tree base. The superior root length plant-1

was 19.83 cm obtained from T0 (open field referred to as
control) and next was 18.17 cm near the tree base (Table
1).  The lowest result (11.90 cm) was observed at T1 (0-
0.5m distance from the tree) and 2nd  lowest result (14.87
cm) was observed at T2 (0.5-1m distance from the tree).
Root  diameter plant-1: Root  girth  plant-1 in  control
condition i.e., open field, 1.0-1.5m, 0.5-1.0m and 0-0.5m
distances from tree base were 3.93, 3.73, 3.63, and 3.53
cm  respectively  (Table  1). Considering  this  result  it  is
clear that Lohakat tree negatively affects the root girth  of
radish up to 1.0m distance from the tree base. 
Root  weight  plant-1: Root  weight  was  recorded  as  per
plant  in  gram  which  was  significantly  influenced  by
Lohakat tree in different distances from tree base (Table
3).  Individual  root  weight  was highest  under  open filed

condition (146.72 g) and it was statistically similar with
the root  produced  in 1.0-1.5m distance  (132.37 g)  from
Lohakat tree base (Table 1). Root weight plant-1 in the 0-
0.5m and 0.5-1.0m distance from Lohakat tree base were
29.57 g and 76.78g. Same reason were also responsible for
varying root weight in different distance from Lohakat tree
base  like  competition  for  solar  radiation,  nutrients  and
moisture. 
Yield:  Yield  of  radish was  recorded  as  ton  per  hectare
which was greatly influenced by Lohakat tree in different
distance  from  tree  base  (Fig.  1).  Under  open  condition
highest  yield (25.43 tha-1) was recorded which is almost
identical with the yield produced in the 1.0-1.5m distance
area (22.94 tha-1) from Lohakat tree base. It was found that
yield of radish remarkably reduced with reducing distance
from Lohakat  tree  base  where  13.31tha-1 and  5.13  tha-1

yield  obtained  from 0.5-1.0m and  0-0.5m distance  area
from Lohakat tree base,  respectively. similar results also
oberved by Mallick  et al. (2013) in strawberry, Habib  et
al. (2012) in okra and Basak et al. (2009) in soybean along
with Lohakat tree. 

Fig. 1. Yield of radish along with Lohakat tree

Coriander:
Morphological  characteristics: Morphological  features
of  coriander were remarkably influenced by Lohakat tree
in different distances from Lohakat tree base at harvesting
stages (Table 2) and effects on morphological characters of
coriander were as:

Plant height: Coriander grew more vigorously in the open
field  than  those  grew  close  distance  to  the  tree.  At

harvesting  stage  the  highest  average  plant    height  was
18.63 cm, found in T0  (as control) and lowest average of
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plant  height  was  10.17cm found in T1 (0-0.5m distance
from the  tree).  Second lowest  average  plant  height  was
11.77 cm found in T2  (0.5-1m distance from tree).  Other
than the highest average plant height was 14.87cm, found
in T3 (1-1.5m distance from the tree) (Table 2). 
Number  of  leaves  per  plant: The  highest  number  of
leaves  plant  -1 was 9.33 when plants were  grown under
treatment T0

 (Open field referred as control). The lowest
number of leaves plant  -1 was 5.33 found under treatment
T1 (0-0.5m  distance  from  the  tree),  (Table  2).  Second
highest was obtained 7.67 from T3 (1-1.5m distance from
the tree). Second lowest number of leaves was 7.33 found
in T2  (0.5-1m distance from tree).  Number of leaves per
plant showed significant variation due to different distance
of coriander plant from the tree. 
Leaf size : Leaf size of radish also significantly influenced
by lohakat tree in different distances from tree base (table
2). 
Fresh weight per 7 plants:  The  greatest  fresh  weight
per 7 plants 20.29g was noted in control  treatment (T0

as control).  Fresh weight per 7 plants  was noted under
0-0.5m, 0.5-1m and 1-1.5 m  distance from  trees (Table
2). The next maximum Fresh weight per 7 plants (18.45g)
was  noted   under  1-1.5m  distance  from  trees and  the
lowest  fresh  weight  (4.77g cm) was perceived under 0-
0.5m distance from  trees and  second lowest  fresh weight
was noted at T2 (11.50g) under 0.5-1m distance from tree.

Fig. 2. Yield of coriander along with Lohakat tree

Yield: Yield of coriander was recorded as ton per hectare
which was greatly influenced by Lohakat tree in different
distance  from tree  base  (Fig.  2).  Under  open  condition
highest  yield  (2.92  tha-1)  was  recorded  which  is  almost
identical with the yield produced in the 1.0-1.5m distance
area (2.33 tha-1) from Lohakat tree base. It was found that

yield  of  coriander  remarkably  reduced  with  reducing
distance from Lohakat tree base where 1.17 tha-1 and 0.67
tha-1 yield  obtained  from 0.5-1.0m and  0-0.5m distance
area from Lohakat tree base respectively which were 59.93
and  77.05  %  lower  compare  to  open  field  condition.
Similar result was also observed by Khatun et al. (2009) in
tomato along with Swintonia floribunda tree.
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