
R U B B E R  .  B A S E  C R O P P  I  N G  S Y S T E M

Paiaan Laosrn an and piti Sripanal

A . INTRODUqIION

Rubber is one of the most inportant econondc cropa of

Thailand. ft is grorrn eridely in all. 14 provinces in the South and

4 provi.nces in the EaBt. For the South, it occupias nearly 1.5

milli.on h€ctares or about 20t of the r€gional arer ( D€partnent of

Agri.cul tural Economic8, 1983 ).

A large proportion of rubber areas in Thailand are

planted to Lor{ yielding clones which yield about 3OO kg/ha/yaar.

Annually, the Rubber Replanting progran is scheduled to replace

481000 ha of old clonee rith new clones Hhich /ield over 21000

kg/ha/year. During the innature atage of rubber, particul-arly in

the first 2-3 years, a large part of the total, field area lieg

unutilized by the n6l' tre€s. This arsa is suitable for growing

int€rcropg from shich the farnrer can uB€ for fanily consuption

and for sxtra cash income. The south of Thailand ia ueually the

net importer of nany field cropa and c€rtlin vegetabloa. The

utilization of this ar6a may improve the econonlr of th€ South ag

a whole.

B. PERIOD SUITABLE TOR IIiTTERCEOPPING

Procedures for planting or replanting nrbber involve

felling of the old rubb€r st-and and proparation of tha ar€a for
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pfant ino rn the f i rs t  vear .  Rubber p lant ing wi l l  be done about

Julv through Septernber. The invnature rubber lrees grow slowly in

the f i rs t  1-3 vears but  the assets of  so i l  and the sunshine faLl -

rng on i ts  sur face rernain avai lab je for  Droduct ive p lant  grohr th.

Young rubber cair be lntercropped during three years from the time

of planting bud! i strxJps or over a peri.od of four years when

palnt ing wi th seed-at-s ta ' :e  (Templeton,  1973) .  f -om our  observa-

tion, manv farners even Ieave some of their lntercrops such as

banana and oincapDle between --ows of rubber unattended lonqer

t h a n  f o u r  v :  a | s .

Aqes of rubber that can be intercropped may depend on

manv factors such as the row orientation, sDacings of rubber:'

.o i l  fer t i l i ty '  toDoc- t raphv,  k ind of  in tercrops '  e tc .  Amount  of

light transrnission throuqh che rubber canopy at dj'fferent ages

is one of the most j.mDortant ]irniting factors for intercropping.

fn an experiment where the rubber -ows were arranged in East-west

direction and the spacincts of rubber were ? by 3 metres, i 't was

shown -hat the oerce;ttages of li.ght tranarnission were 89 ind 56"t

for 122 and 163-',reek-o1<i rubber, respectively (Laosuwan et al .r

' I  985)  ZTable 1) .  This  in format ion is  necessary for  choice of

rntercrops at different ages of rubber.

T!]E PROPORTION OF AREA TO BE INTERCROPPED

Rubber rvill normally be Planted at interrow spacings of

5 to 8 netres. The intercropped area witl occupy only ?0 to 75t

of the interro$'. fhe intercrop rnust be planted to within one

metre Jf the rubber rovrs for the first two years and 1i metres

or more of unDlanted strip in the third and fourth year (Terpleton|

1973) .  Laosut t 'an c t  a1 .  (1983)  gave s imple forrnula for  est imat ing

the intercropp.d area h'ithin a square or for the whol-e area as

f o l l o w s :

(B \ - :  k t ' )  
*  , ,OO

9 j  "  100



where

.\ = percente.cre of intalrow area for intercropDing

B = bet\.Jeen..row spaci.no of rubber

li = betrt 'een-Dlani spacing of rubber

k  =  2 : r  (1  n  +  ha l f  o f  be t r . /een- row spac ing  o f  each

intercroD )

for onc and two 'Jears rubber, but for three and four

vears rubber l< wil l increase.

For  example ,  i f  on  t i re  . rvc raoe 
'n  =  '1  

.5 t  k  fo r  I  to  3  years  =  2 .80

then A =  52 .61et .  Thcre forc ,  i f  the  annua i .  reDlan t ing  ra te  i s

.18 ,000 ha  and th js  a ro l  :an  be  in to rc ropped fo ! '  th ree  years ,  the

cota l  a : 'e . - .  :o :  in 'e rc ropp ing  cou ld  be  0 .626? 48 ,000 x  3  =

90 )244.4  ha  De: '  year .

D. CHOICE OT I:.ITERCROPS

Crops suitable -.s : ntercroDs must have market potential

3r are needed by farrners for lheir consumption. Thelz mr.ist be

easv to sror'r without risks to harm the rubber trees. Most of

smalJ. rubber fanners grow upland rice in the first and second year.

Other crops ,'eco;nnended include peanut, sr.reet potato I sweet corn,

soyDean, water .nefon, nungbean, vegetables and banana (Templeton,

1975) .  In  ac id i t ion tc  above,  other  crops r , /ere evaluated for  the i r

potential. as intarc:.'oFs such as sorghum and sunflower (tiongsukon

e t  a l .  ,  1 9 ? 5 )  e t c .

tunong al.l the intercrops, upland rice is grown widely by

srnall rubber fariers, and this is being used for consumDtion

r'.rther than for. cash in:o:e. After harvesting rice, in the early

rainv Season of next year the safie area can be rotated with short

season croo such as munqbean, soybean, peanut, sweet corn, vegetables,

etc. Rice na-y cc agai.n planted in the second year before the onset

of  the monsoon r ins.
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Certain biennj.a]- crops such bananas and pj.neapple are
also DoDufax intercroos amonq smal.L rubber farmers. They usual-Ly
are planted after up.Land rice in ti le second year and left in the
f  r .e ld  fo r  severa ]  vear .  c r  un t i l  no  pro f i tab le  y ie lds  can be

obtaLned.

I ' tos t  o :  the  s tud ies  showed tha t  these c rops  y ie ld  modera te ly .

The oues t ion  nay  ar ise  concern ing  the  pro f i tab i l i t y  o f  d i f fe ren t

systems of i.nte!'cropping - Anar-yses of the cost b:nefits of various

in te rc roDs havc  ye t  . - -o  be  s tud ied .  Laosuwan e ;  a l .  (19g4)showed

that banana oll-anteC in the fi -st year lhe same time as rubber and
rntercropped rviih uoland rice is the most profitabLe system
(Tab le  2  )  -

E . RECO!I.\1E.r'DED SYSTEI\I

Areas planted to rubber are usuaLly characterized by having
long :'ainfall dj"strj.bulion whj.ch takes about 6'to 8 months. ?he
most inportant area of rubber Iies on the eastern plain of Southerr
Thailand where oeneral rain starts in ApiI or !,,,ay and the rainy
season lasts until late December. Hohrever, the only crop suitable
for  in tercropping in  the f i rs t  year  is  upland r - ice which is  p lanted

before the onset of monsoon rains. In the second year, most of
the smaLl rubber farners lril l plant upland rice in their second
year rubber. But before plantj.ng riee, a number of alternatj.ve

crops could be grown betlreen Aprj.l and September. These crops in_
clude water mel"on, soybean, mungbean, peanut, sweet corn and sesame.
Although field corn \./as not. reconmended in the first year due to
its tall growth and todgj.ng habit that might retard the growth of
vouno rubber ptants, i: rnay be introduced into the system by grow_

rng the sane tiine as rice from the second year on.

In certain circumstances in whj-ch labour and cash inputs
are verv limited, many farmers are assorted to plantj.ng bi.ennial

crops su-ch bananas, pineapple, papaya, etc, 'but 
usually no
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naxinization of returns is attenpted. Some of the systems beinq

used bv farners o:: crn e;:oerimental basis a:.e oiven in Table 3.

F LEVEL OF IiiP'-:.'S USED FOR INTEITCROPPL\IG

:.lanv fanners undcrstand that no ferti l izers are necessary

fo r  rn tc r :cooa - -s  th .cy  c . :n  u t i l i ze  he  res idua l  fe r - t i l i t ] ,  aacu-

mula ted  rn  tnc  : :o i ] - .  i f  so ,  in te rc ro f ,D ing  mav be  harn fu l  to

:ubber .  Fer t i - l r zers  . r - . . r  regu i red  by  in te rc rops ,  espec ia l l y  in

the  seco i rd  to  t i r j - rd  vear  in  o rder ' to  qe t  p ro f i tab le  y ie ld ,  H iqh

response of upland riaa and corn olanted interrows .: two and

three  vears  rubbe i ' ! . ,a -c  demonst ra ted  in  Tab le  . i .  (Laosuwan e t  a l ,

1985) .  Other :  inou ts  neccssarv  i -o r  in te rc ropp ing  are  fung ic ides ,

insec t ic rdes  an i  herb ic l i l cs .  in  an  on- fann tes t inq  in  two years

rubber ,  func ic i r je  aDD- i i ca t ion  inc reased y ie ld  . f  peanut  78 .40%

(Laosur . ran  and Sr iDana,  i995,  unpub l ished) .

G. EFFECI OF I};t ' i iCROPS ON RUBBER

onc cf the kev factors in intercroppi.ng of rubber is the

positive or n.,tat:ve effect that interc:'ops miqht irave on rubber.

Some intercrops may be conpetitive r"ith rubber for .light, whereas

oth€rs for  nutr j .ents .  These in tercrops,  therefore,  may retard

the lrror.'th anci yield of rubber. On the other hand, some inter-

croos nav stinulate the .Jrowth of rubber. A study made by i:rves-

tiqators at tlre Rubber ,Research Center showed that practice of

intercroppinq did no harm tJ the .Jrowth in qirth of the rubber

t rees (wongsul io i t  e t .  a l . ,  19?5) .  Laosuwan et  aI ,  ( l984)  tested

dlfferent intercropoin. ireatments in one to three years rubber

and found no different:al growth. The rate of Iatex flor,, was

a lso  i ro t  d i f fe :one (Tab le  5 ) .  Hor . rever ,  in  one o f  the  on- fa rm

experirents at l lasa-an, l iat Yaj., it was found that rubbe: inter-

cropDed rtith cioeo p€a gave higher girth increment than nungbean-

peanut  (Laosuv . rn  and Sr ipana '  1985) .
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CONCLUSIOTT-

Intercroppinc cf rubber with annual- a biennial crops is

proved to be Dractical anci profitable as Long as adequate inputs

such as nanaocments, iabour, fcrtil izers and other chenic.rls are

apDlied. :lant' e\D€rrrnents showed that intercrops did not retard

the qrowth and yi.el:i oi the rubber trees. On the other hand, sorne

lntercroos I'crc found lo stimut.e their growth. Therefore, the

qrowrno ot- r,ntercrops for rot: subsistance and for cash incorne

could be rocommended to small rubber farners.

Croos suitable as intercroos should b? eas),. to groh', known

to farner, suj.t to tile need of farmer, and have adequate outlets

to Local or rrlgiona.L llarket. In addj.tion, they nust have prj.ce

rncenti.ve or anv assu:'ance that the farrner \,' i l l have reasonable

net cash inco;ie ft:oir. hi.s products.

It was ncticeo in most of the experir:ients that low yi-eld

of  rnany in te l 'c rops such as corn ,  mungbean soibean and peanut  was

observed rn the f rr-se year. This was due to poor land -prepara-

tr.on ln the first ye.-.r and soil variability which adversel.y

affect the growth of intercrops. However, this situation becomes

q::eatl.y i:nprove<i in subsequent years and uniforn growth and higher

vi-eld of intcrcrops should be expected. Therefore, the time for

rubber interc:oppino should be longer than that usually practiced

bv farmefs. Profitable yield of interc::ops can be obtained in

three to four years :ubber even though budded stumps were used.
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Table 1 Rates of light transnission through canopy of rubb€r trees

( Laosur.ran et al . , 1 985 )

Rubb€r age
sampl6

n o .

Light

t rancmiasion ( t )  
(1)

0 we€k

122 veeka

1 0 0

n€an

9 t

87

89

89

153 He6ks

208 weeks

metn

6 1

55

50

(1)p."  
."nt  of  fu lr  dayl ight



-388-

Tab l .e  2  Ranqes o f  ne t  cash i .ncone f rom d i f fe ren t  r .nE" . " topr . ( l )

( L a o s u s a n  e t  a l . ,  1 9 8 4 )

Crop
without

fer t i  I izer

wi th
1 ? \

te r t r l rzer

Munqbean

Soybean

Peanut

Up land r i ce

Banana

Pineapp le

9 - r  , 1  4 6

6  ,  r r 5 3 - 8 , 2 5 1

3  , 6 3 5 - 5  ,  2 8 2

19.1-84;2

- 2  , 1  5 8 - 2  , 1  4 9

491 -2 ,016

3 , 5 5 0

2 , 4 9 2 - 3 , A 4 6

z , t t ) : - J , b z t

{ ? . |
2 , 5 2 7 - 3 , 6 0 9 ' - '

2A ,2AA

1 4  , 7  2 8

(1)N"t 
"""h inconEs for: )-egumes and cereals rrere €stimated by

Usj.ng 1980-8t produc:-ion cost, for banana and pineaDple the

real production cost was uaed.

'' 'Ages 
of rubber trees intercroppeci by :

(1)  mungbean ;  9  and 12 nonths

(2)  soybean :  C and 12 months

(3)  peanut  :  0 ,12 and 24 monthe

(4)  Upland r ice :  0 ,12,24 and 36 nronths

(5)  Corn t  O,12,24 and 36 nonths

a ? \'- 'Net caah incone from 36 months rubber not i.nclude.
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Table 3 Planting tj.mes of different intercrops interroe, of young

rubber prants . 
(1 )

Crop

Early rainy Late rainy

seaaon season

1.  Upland r ice Songkhl.a : S€p-Feb

Trang : Aug-.Ian

Yala : Oct-Mar

songkhla : sep,oct-Jan2. corn

3. soybean songkhla : Jun-Sept Songkhla : Sept/Oct-Jan

4, Peanut Trang : Apr-Jul songkhla : sept,/OcEJan

5. Mungbean Songkhla : AprlJun-jun/sep

Trang : AprlMay-Jun/Aug

YaIa : Mav-Auq

5. srre€t corn for all locations sane

as mungbean

?. water n€lon songkhla : Dec-Peb

Trang : Nov/Dec-Feb

YaIa : Jan-Mar

(  1) ld .pted f rom Temple lon '  1975 and Laoguean et  a l . (1983) .



Table 4 Means yie.j.d of

d i f fe ren t  ra tes

_  ] 9 0 _

corn and upland rice applied wj-th

o f  fe r t i . l . i ze r .  
(1  )

Crop
Age of

rubber

Rate of

ferti I i  zer

seed

yie ld

( ronth )

25-28Corn

Upl.and rice

( kglha )

0

3 1  2 . 5

625

( kglha )

88

2 , 8 2 3

25 -29

36-40

o z )

1  , 8 7 6

3 , 1 2 8

3 , 4 7 5

0

1 2 5

250

1 ,26A

1 1 9 5 2

2  , 4 3 5

c

' t 25

250

5  r >

) b z

2 , 2 5 7

2  , 1 9 2

1  , 2 8 8

( 1 ) unpublished

and Training

1  9 8 3  - 1  9 8 5 .

(  2  )  Fer t i .  r ize.s

upland r ice ,

data from experiment conducted at Thepha Research

station, Prince of songkhla university, during

:  15-15-15 and 15-20-0 were used for  corn and

respect ive ly .



Ta-ble 5 Girth increments

rubber ( Laoauwan

- 3 9 1 -

and length of

e t  a l .  ,  1 9 8 4  )

latex flow in three-vear

Girth Increment

Treatttlent
1 2 / 4 / 8 2  7  / 4 / A 3

to to
' t  /5 /84 9/3/A4

latex flos

1 /2 min 30 min

- - - - - - - ( c m ) - - - - - - - - - - - - -  (cm) - - - - - - -

Natural cover

Legume cover

Mung-Soybean

Corn

Mung-Peanut

Upland rice

Banana

Pineapple

F-tes t

c . v . ,  t

2 0 . 0 9

1 9 . 3 2

2 0  . 3 8

2 0  . 1 4

1 9 . 9 0

2 0  . ' t 7

1 8 . 9 4

2 1  . 6 5

n9

5  . 2 4

1 1  . 9 3

1 1  . 9 7

1 2  . 1 2

1 2 . 3 1

1 2 . 5 1

1 1  . 3 2

1 1 . 1 5

1 2 . 4 1

n8

8  . 6 0

1  0 . 5 0

1 0 . 3 3

1 5 . 3 3

9 . 5 0

1 1  . 5 7

o  a ?

1 1  . 0 0

ng

3 0  . 4 2

36  .00

32  .43

11  ? ' r

3 4 . 0 0

34  .00

5 >  - Z )

3 2  . 6 7

3 1  . 8 5

n s

1 9 , 3 3

(1)ci.tn 
increments b€tu€an ,|982 and

height rrhereas that b€tee€n 1983

height .

1984 neasured at 20 cm

and 1984 neasured at 100 cm


