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Abstrak

Ka j ian  te lah  d i ia lankan c la lam dua percubaan.  dcngan percubaan vang kedua

c i i ja lankan tc rus  sc lepas  pcrcubaan per tama.  un tuk  mengka j i  kescsua ian

t in run  dan kacang pan jang scbaga i  tanaman sc l ingan dcngan ha l ia  d i  tanah

sambut  d i  Ma lays ia .  Komhinas i  u lan-qan l l  fak to r ia l  dengan t iga  band ingan

tclah digunakan dalarn rcka bentuk blok lcngkap tcrau'ak. Daripada

kcputusan pcrcubaan pcr tama.  kacang pan jang dan t imun d idapat i  scsuar

scbaga i  tanaman sc l ingan c lc r rgan ha l ia .  Hasr l  ha l ia  bo lch  c i ipc r t ingkatkan

sck i ran l 'a  d i tanam sebu lan  lcb ih  awa l  dar ipada tanami in - tanaman se l ingan.

Ha l ia  mest i  d i tanam d i  luar  bar isan  tanaman- tanaman sc l ingan dan d iku t ip

hasi ln-va 9 bulan selcpas menanam. Pcmbajaan 1"ang disyorkan pada hal ia.

t imun dan kacang panjang pcrlulah dibcri  pada t i tnaman-tanaman ini clalam

s is tcm penanaman sc l ingan.  Da lam pcrcubaan sc terusnva.  has i l  ha l ia

men ingkat  l cb ih  ke tara  bcr iku tan  dengan pcngcsvoran amalan  per tan ian

vang tc lah  d icadangkan da lam pc icubaan per tama.  IJa l ia  juga mempero leh

facdah daripada kcsan t imbal-balas perhubungan tanaman scl ingan.

Pcmbajaan hal ia boleh di lakukan sct iap 4 minggu atau sct iap 8 minggu.

schingga minggu kc-28 dan ke-32 sclcpas menanam. Tanaman kacang

panjang harus ditanam scbagai tanaman kcdua. Daripada hasi l .  nisbah sctara

tanah dan pu langan bers ih  bag i  schck tar .  penanaman sc l ingan 1 'ang.  pa l ing

ba ik  ia lah  H K T  ia i tu  ha l ia  d i tanam scbaga i  tanaman per tama d i i ku t i

clcngan kacang panjang dan t imun.

Abstract

Thc studies involved two cxpcriments. thc second experiment being a fol low-

up to  the  f i rs t ,  to  inves t iga te  thc  compat ib i l i t y  o f  cucumbcr  and long bcan as

intcrcrops for ginger on Malaysian peat. A rcpl icatcd 2r luctorial tr ial  with

thrcc controls was laid out in randomizcd complctc block design. From thc

results of thc f irst expcrimcnt. long bean and cucumbcr wcrc found to be

compatiblc as intcrcrops with gingcr. Ginger yicld can be improved furthcr i f

planted 1 month earl icr than thc intercrops. Gingcr must bc planted outside

thc rows of the intcrcrops and han'cstcd only at 9 months aftcr planting. Thc

rccommended fert i l izer levels must bc appl ied for the individual crop of
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Long bean and cucumbcr intercropping with ginger

ginger. cucumbcr and long bcan in the intercropping system. In the fol low-up
cxpcrimcnt. yield of ginger improvcd signif icantly fol lowing the agronomic

recommendations suggested in the f irst experiment. Ginger further

bcncfi tcd from the complementary cffccts of intercrop associat ion. Fcrt i l izer
application for gingcr can bc carr icd out at ; l -wccklv or l l -weckly intervals
respectivelv up to 28 wccks and 32 weeks after planting of ginger. Long bean
should be plantcd as thc sccond rather than thc third crop in thc cropping
scqucncc .  From thc  y ie ld .  land  cqu iva lcn t  ra t io  and thc  to ta l  nc t  re tu rns  pcr

hec tare  ob ta incd .  thc  hcs t  in tc rc ropp ing  sys lcm was G B-C whcrc  g inger
was plantcd as the f irst crop fol lowcd by long bean and cucumber.

Introduction
There is  a d i re need to s t imulate local
food production as Malavsia imported
food products worth M$3.3 b i l l ion in  1986
(Alwi  1987).  One of  the ways to increase
food product ion is  by in tercropping.
Intercropping of a short-season crop
between a long-season annual  or
perennia l  is  a common pract ice.  This
system increases productivity in the long-
season crops that start slowly by getting a
short-season crop off during the earlv
growth stages (Beets 1977).  In tercropping
ensures a more efficient uti l ization of
solar and soil resources. It has been
reported that intercropping often
produces higher yield than sole cropping
(Andrews 1972;  Wi l ley 1979;  Mead and
Wi l ley 1980).  The y ie ld advantage is
substantial when the component crops are
complementary. The incorporation of a
legume can increase the yield of the
associated non- legume and the soi l  N
content  (Andrews 1972;  Wi l ley 1979;
Waghmare and Singh 1984). 

' I 'here 
is

l imited information on local vegetables
based intercropping system. The study
was carried out to determine the
agronomic compatibil i ty of long-season
annual, ginger (Zingiber officinale Rsc.),
intercropped with two short-season crops,
long bean (Vigna sesquipedalis L.) and
cucumber (Cucumis sativus L.) on
oligotrophic peat.

Materials and methods
The first experiment was conducted from
16 August  1983 for  7 months and the
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second from 28 January 1985 for 9
months.

Ginger p lant ing mater ia ls  were
prepared in accordance with Leong
(1981 ) .  G inge r  (G)  was  p lan ted
simul taneously wi th e i ther  long bean (B)
or  cucumber (C).  The intercropping
treatments and the two ferti l izer levels
were laid out in a 2 x 2 combination and
planted in the following sequence
G+C-B  and  G+B-C .  The  t rea tmen t
G+C-B meant  s imul taneous p lant ing of
G and C to be followed by B within a
week af ter  complet ion of  C.  Ginger being
the long-season crop was harvested last, at
7 months af ter  p lant ing.  The tota l
nutrients applied for the two ferti l izer
levels 1 and 2 were N 290.  P 78.  K 330 and
N 490.  P 117,  K 580 kg/ha respect ive lv .
Level 1 was the total nutrients applied to
cucumber and long bean and level 2 the
tota l  for  g inger ,  cucumber and long bean.
The details of the ferti l izer applications
for individual crop are shown in Table L
For ginger, the ferti l izers were applied in
equal amounts at 2, 4, 72 and 20 weeks
after planting. For long bean and
cucumber, the ferti l izers were applied in
equal amounts at 1, 3 and 5 weeks after
planting. The ferti l izers used were NPK
Blue Specia l .  Urea and Mur iate of  potash.

Three controls were tested in
addition to the factorial combination
namely:
o ginger as sole crop (G)
a cucumber followed by long bean

wi thout  g inger  (C-B)
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Tah lc  l .  Fer t i l i zc r  app l i ca t ions  fo r  thc  7  t rca tmcnts  in  bo th  cxpcr iments

Trcatment Crop

Nut r i cn t s  ( kg rha )  app l i cd
lirr rcspective crcp

Total  nutr icnts (kgrha)
pcr t rcatmcnt
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. ( l )  :  f c r t i l i z c r  l o ' e l  I
( 2 ) :  f e r t i l i ze f  l eve l  2

a long bean fo l lowed by cucumber
w i thou t  g inge r  (B -C)

The seven t reatments were arrangcd
in a randomized completc b lock design
wi th four  b locks.  The p lant ing d is tances
(between x wi th in)  were. l -5 cm x 25 cm for
ginger and 60 cm x 50 cm for long bean
and cucumber.  Bed s ize and the spat ia l
arrangement of the crops are shown in
Figure 1.  The in i t ia l  so i l  pH was 4.5 and
was ra ised to 5.0 wi th the appl icat ion of
ground magnesium l imestone (8 t /ha)
applied at 1 month before planting. l 'race
elements were applied as a basal dressing
1 dav before planting in accordance with
Leong et  a l .  (1985).  Yie ld of  the three
crops were recorded.

Fo r  t he  second  expe r imen t .  some
changes were made to the p lant ing
schedule of the crops based on the
exper ience and observat ion in  the f i rs t
experiment. Ginger was planted 1 month
ear l ier  on the same s i te af ter  a fa l low of  10
months.  The p lant ing sequence remained
the  same as  G-C-B  and  G-B-C .  These
planting sequences were combined with
two different t imes of ginger ferti l izer
appl icat ions I  and 2 appl ied respect ive ly

at  4-weekly in tervals  f rom 8-28 weeks
and 8-weekly in tervals  f rom 8-32 weeks
af ter  p lant ing of  g inger .  

- l -he 
t reatmcnts

were combined in a 2 x 2 factor ia l  wi th the
same three contro ls  as in  the f i rs t
exper iment .  

' l 'he 
seven t reatments were

la id out  in  a randomized completc b lock
design in  three b locks.  Bed s ize remained
the samc as in  thc f i rs t  exper iment  except
that the interbed furrow was increased to
0.8 m (Figure I  ) .The p lant ing d is tance for
ginger was changed to 80 cm x 25 cm with
no changes for  cucumber and long bean.
The intercrop was planted within the rows
of the main crop ginger (Figure 1). All the
treatments received the same total
amount  of  nutr ients at  N 490.  P 117.  K 580
kglha (Table //. The ferti l izers for
cucumber and long bean were applied at
1,  3 and 5 weeks af ter  p lant ing.  The soi l
pH was s imi lar ly  ra ised to 5.  Ginger f rom
Bentong,  Pahang and MARDI 's  long
bean MKPI and cucumber MTi2 were
used as planting materials in the first
experiment. In the second experiment
lons bean MKP. was used instead.

A - l
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Results and discussion
Yield
Ginger In the first experiment (Table
2) ,  g inger  y ie ld was s igni f icant ly  reduced
in all the intercropping treatments
c()mpared to the monocropping as
control. The low yield obtained was
attributed mainly to the relativelv slow
establishment of the ginger rhizome when
planted simultaneously with the
intercrops and excessive shading by the
intercrops when g inger  was p lanted ins ide
the rcrws of the intercrops (Figure /). The
above can be overcome by planting the
ginger 1 month ear l ier  and outs ide the
rows of  the in tercrops.  I t  was a lso noted
that  the rh izome harvested at  7 months
af ter  p lant ing were smal l  but  have the
potent ia l  for  fur ther  growth.  Chew et  a l . 's
(1968) recommendat ion of  7 months af ter

:1 13
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berls in individuol plot in both e.rpariments

plant ing as the opt imum t ime to harvest
g ingcr  as A m()nocrop was.  lhere l i r rc .  no(
appl icable when g inger  was intercroppcd.
It was proposed that in future trials,
ginger should be harvested at 9 months
after planting for full realization of its
potent ia l .

The cropping sequence of the
intercrops had no ef fect  on the y ie ld of
ginger as no significant differences were
detected (Table -3l. Treatments with
ferti l izer level 2 recorded a significantly
h igher  v ie ld than level  I  .  The resul ts
indicated that  fer t i l izer  appl icat ion for
g inger  was essent ia l  in  the in tercropping
system. Anv res idual  ef fects of  the appl ied
ferti l izers to the intercrops coupled with
nitrogen fixed by long bean were
insufficient to support a good crop of
g inger .
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di f fercncc (LSD) tcst  on the l ' ic ld of  the 3 crops in both exper iments

I}pcr imcnt I  ( t /ha) Erper imcnt 2 ( lha)

Trcatment ( i inger Cucumbcr [-ong bcan l ' reatmcnt Gingcr Cucumbe r  Long bean

Ci
3 l . r i 2
3 , 1 . 1 2
- 1 , . + - \

1.1.51
)E.72
30.95

I  9 . 5 9
10.15
19 -s3
23.52
26.59
2.1. 50

17. -53
2 1 . 5 9
lE.0'+
1 7 . 8 9
1 6  1 9
16.76

1 6.0,+
I 7 . O 7
1 6 . 8 2
2-l.80
2 3 . 1  1
t 1 . 1 3

G  1 1 . 8 9
c ;  c  B (  l )  1 6 . 0 1
G  C - B ( 2 )  1 s . 7 6
C B
G - B - C ( l )  1 - 5 . e 6
G  B , C ( 2 )  t 7 . 7 2
B C

c ; + C - B ( l )  . 1 . 1 2

c + c - B ( 2 )  6 . 7 8
C B
G + B - C (  1 )  3 . 7 2
( ; + B - C ( 2 )  6 . . + 0
R C

r_sD (-s% )
SF-A
c .v .  ( t ;  )

2 . 5 1
1 . 6 5

21.6

n .  s .
. 1 . 1 5

l 3 . 6

3 . 2 2
l .  l .+
9 . 6

n .  s .
3 . 3 6

2(.J.7

n .  s .
3 . 5  2

1 9  5

1  . 1 <

l  .35
6 . E

n . s .  :  n o t  s l g n l t l c a n t

Tablc 3. E.ffcct of dif fcrcnt cropping scquences and fert i l izcr levels on the yield of the 3 crops

in both cxDcrimcnts

Expcr iment I  ( t1ha) F.rpcr imcnt 2 ( t1ha)

Trcatmenl Gingcr Cucumbcr [ -ong bcan Treatrncnt  Gingcr Cucumbcr Long bcan

Factor  I
Crop Sequcncc

G + C  B

G + B  C

Factor  2
Fe r t  i l izer

Level  I

32.96

1 6 . 6  I

2 8 . 1 7
n .  s .

3 1 . 1 3

20.03

25.05

2 1 . 5 6
n . s .

23.52

Timc I

Timc 2

1 5 . 9 8
n .  s .

1 6 . 7 5

1 9 . 5 8
1 1 .  s .

I  7.0.1

1 7  . 7 t )
n . s .

1 13.89

1: 'o

l-3. "16

1 9 . 9 2
n .  s .

20.0tt

G C-B  1s .90
n . s .

c ;  B  - c  16 .E5

Levc l  2  6 .59

S E X
c .v . (%)

0 . 5 8 2  1 . 4 5
2 4 . 6  1 3 . 6

0 .761
9 . 6

1 . 3 7
20.7

L.13
1 9 . 5

0.5-5
6. tJ

n .s .  :  no t  s i gn i f i can t
**s igni f icant  at  192 levcl

In  the subsequent  exper iment ,  no

significant yield differences were detected
between the intercropped ginger and the

contro l  (Table 2) .The improved y ie ld of

the intercropped ginger was attributed
mainly to the implementation of the

cultural practices suggested in the first

experiment. Earlier planting of ginger had

enable it to establish earlier and compete
more effectively with the fast growing
intercrops. The reduction of shade
intensity by planting outside the rows of

the intercrops also contributed to the

improved compatibil i ty and yield.

Harvesting of ginger from 7 months to 9

months, after a longer growth period,

could have further contributed to the
improved yield of the intercropped
ginger. The association with the
intercrops had also benefited the
intercropped ginger, i l lustrated by the

improved yield compared to the
monocrop. through crop
complementat ion.

No yield differences were detected
for the different cropping sequences and
the time of ferti l izer application for ginger
(Table 3). Therefore, long bean and

cucumber can be compatibly intercropped
with ginger in no particular cropping
sequence. Time of ferti l izer application
for ginger had no effect on the yield of
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ginger. The ferti l izer can be applied at
in tervals  of  e i ther  ,1 weeks or  8 wccks up
to 28 weeks and 32 weeks respect ive ly
a [ t e r  t he  p lan t i ng  o f  g i nge r .

Cucumtrer In the first experiment
(Table 2) .  no s igni f icant  y ie ld d i f ferences
were detected among the in tercropped
treatments and the contro ls .  However.
from the factorial analysis. cucumbcr

f  ie lded s igni f icant ly  h igher  when p lanted
before rather  than af ter  long bean in the
cropping sequence (Table -l/. This was
probably because of the seasonal variation
and the bet ter  in i t ia l  nutr i t ional  s tatus of
the soi l  especia l ly '  micronutr ients which
tended to be depleted b. ' "  the th i rd crop.
No s igni f icant  y ie ld d i f ferences were
detected between the two levels of
fer t i l izer  appl ied.  

' fhe 
addi t ion of  s inser

fcr t i l izer  d id not  fur thcr  increasc the
cucumber y ie ld.  This indicated that  the
ferti l izer level currently recommended for
cucumber was sufficient in the
intercropping svstem.

In  t he  second  expe r imen t .  no
signi f icant  d i f ferenccs were detected
among the t reatments and the contro l
(Table 2) .  S imi lar ly ,  no s igni f icant
differences were detected in the factorial
r r na l vs i s  t r I  t he  d i f f e ren (  c ropp ing
sequence and t ime of  fer t i l ize r  appl icat ion
(Table -l l . Intercropping with ginger did
not affect the cucumber yield. The results
conf i rmed the compat ib i l i ty  of  cucumber
as an intercrop with ginger and it can be
planted either as the second or third crop
in the cropping sequence. Time of
ferti l izer application for ginger had no
effect on the cucumber yield. The lower
y ie ld of  cucumber in  the second
cxper iment  was at t r ibuted main ly  to the
higher incidence of downy mildew disease
and nematode infect ion.

Long bean In the first experiment
(Table 2), no significant vield differences
r . lere detected in  the var ious in tcrcropping
treatments and the contro ls .  In  the

.50

factor ia l  analys is .  long bean l , ie lded
signi f icant ly  h igher  when p lanted befc l re
rather  than af ter  cucumber in  thc
cropping sequence (Table -l.t . This showed
that  long bean can be compat ib lv
intercropped wi th g inger  wi th no
detr imenta l  ef fect  on the y ie ld of  long
bean.  The explanat ion g iven for  cucumber
cropping sequence can be s imi lar lv
expla ined for  the bet tcr  per formance of
krng bean as a second rather  than th i rd
crop in  the cropping sequence.  No
signi f icant  y ie ld d i f ferences were detected
between the two lcvc ls  of  fer t i l izer
appl ied.  Thc addi t ional  g inger  fer t i l izer  in
levc l  2 d id not  contr ibute s igni f icant ly  tcr
the long bean y ie ld.  

' l 'he 
fer t i l izer  level

current ly  recommended for  long bean was
suf f ic ient  in  the in tercropping svstem.

I n  t h c  s u h s c q u c n t  e  x p e r i m e n t .
s imi lar  resul ts  as in  the f i rs t  exper iment
werc recorded (Table 2 ancl Tuhle -lt. 

' fhe

consistent  resul ts  obta ined reconf i rmed
the compat ib i l i ty  o1 long bean as an
intercrop wi th g inger  grown as a second
crop in the cropping sequence. 

-I 'he 
best

c ropp ing  sys tem was  G-B-C ,  t ha t  i s
g inger  fo l lowed by long bean then
cucumbcr,  i r respect ive of  the t ime of
l e r t i l i z c r  app l i ca t i on  f ( ) r  L i nge r .

Land equivalent ratio (LER)
According to Mead and Wi l lev (1980).
intercropping or growing of two or more
crops together on thc same area can often
produce h igher  y ie lds than sole crops.
LER is one form of assessment of the
yie ld advantage o[  in tercropping.  LER is
def ined by Mead and Wi l ley (19t t0)  as: -

L E R _ L A + L B _ _ Y A + Y B
SA SB

where LA and LB are the LERs for the
indiv idual  crop;  YA and YB are the
ind i r  i dua l  c rop  y ie lds  i n  i n te rc ropp ing :
and SA and SB are thei r  y ie lds as sole
crops.

A l l  t he  i n te rc r t l pp ing  t rea tmen ts
recorded a total LE,R greater than the
contro ls  of  G (monocrop) ,  C-B



(cucumber fo l lowed by long bean wi thout
g inger)  and B-C ( long bean fo l lowed by

cucumber without ginger) (Table 1). The

LER obta ined in the second exper iment
were greater  than those obta ined in the
first. This indicated a further
improvemen t  i n  t he  i n te rc ropp ing  sys tem

a t t r i bu ted  mu in l l  t o  an  i nc rease  i n  g inge r

y ie ld.  The intercropping system increased
product iv i ty  of  the land and fur ther
i l lust rated the y ie ld advantage of
in tercropping over  monocropping.

Estimated total net returns per hectare
Costs of production per hectare for ginger
($6 916),  long bean ($4 615) and
cucumber ($5 434) were obtained
respect ive ly  f rom Leong (1981),  Mah
(1981) and Hamidah (1981).  These f igures
were used as the standard costs of
product ion s ince data col lect ion on the
cost of production was diff icult based cln
smal l  exper imenta l  p lots .  The est imated
total net returns based on the above costs
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of production and the average ex-farm
prices obtained from the Federal
Agr icu l ture Market ing Author i ty
(FAMA) for the duration of harvest of
each crop is shown in Table ,5. The
average ex-farm prices for the first and
second experiment for ginger. cucumber
and long bean were 85 and i l2  cents/kg.  38

and 55 cents/kg,  and 87 and 87 cents/kg
respectively.

'fhe 
results showed the economic

advantage of  in tercropping over
monocropping of ginger in terms of tcltal
net  returns in  both exper iments.  The tota l
net returns improved further in the second
experiment after following the necessary
changes in the cultural practices for
g inger .  The best  cropping system was

G-B-C i r respect ive of  the t ime of
fer t i l izer  appl icat ion for  g inger .  This
sy\ tcm recorded f ive t imes more income
than the sole crop of  g inger .  This
i nd i cu ted  tha t  t he  i n te rc ropp ing  svs tem
G-B-C  i s  economica l l v  f eas ib le .

Tablc ,1. Total LE,R and i ts componcnts for gingcr (LG). cucumber (LC) and long bcan (LB)

l o r  t h e  7  t r c a t m e  n t s  i n  h o t h  c x p e r i m c n t s

Exper iment 1 E rpc r imcn t  I

Trcatment LG LC LB
Total  

Treatment
t - E R

LG LC Lts 
Total

LIrR

G  l . ( x )
G + C  B ( 1 )  0 . 3 3
G + C - B ( 2 )  0 . 5 4
C ' B
G + B - C r ( l )  0 . 3 0
G + B - C ( 2 )  0 . s l
B , C

0.9 t3  1 .0 ( )
1  , 0 5  1 . 0 5
l  ( )0  l . (x )
0 .19  0 .96
0.93  1 .0 t t
1 . ( X )  1 . 0 0

G
G - c  B ( 1 )
G - C  B ( 2 )
C _ B
G - B - c ( l )
G B c (2)
B _ C

l . ( n
1 . 0 7  0 . 9 7
L06 l  20
- l 00
1  . 0 7  1 . 0 7
1 .  1 9  0 . 9 6
-  1 . 0 0

-  1 . 0 0
0.95  2 .99
1  . 0 1  3 . 2 7
1. (X)  2 .00
l . l 2  3 . 2 6
1 0 9  3 . 1 - 1
1 .00  2  00

1 0 0
2 . 3 1
2.64
2.00
2.05
L52
2.00

Table 5. Estimatcd total nct returns per hectare for the 7 trcatments in both

c \nenmcnts

Exper iment I Expcr iment 2

Treatment Total  net  returns ($ '000) Treatment Total  net  returns ($ '000)

G
G + C - B ( r )
G + c - B ( 2 )
C _ B
G + B - C ( l )
G + B - C ( 2 )
B _ C

3.71
15.6 .1
19.52
19.22
1 5 . 9 3
22.49
22.99

G  5 . 2 9
G  C - B ( l )  l e . 7 4
G C-B(2)  22 .66
c - B  1 4 . 4 8
G B-C(  l )  26 .64
G-B C(2)  26 .s -5
B-C 17.62
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