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PREFACE

R „ b b «  p lanca,io„ . n d u « T  h -  P ' - r - l  * 
econon ,y  o f  th e  rubber grow ing  regions o f  Irrd.a. R u b b er ^
system s offer a substan tial increase m  lan d  use effiaency , P 
an d  generation  o f  ad d it.o n al incom e. A lo t o f  screntrfic research has b » n  
carried o u t  on  d iffe ren t aspects o f  in re tc ro p p .n g  tn  ru b b er 
an d  in te tn atro n a l levels. T h e  research and  d e v e b p m e n t m  ■’'-^^t'er b « '^  
farm m g systems have m ade it necessary to  com pile a  b .b h o g tap h ic  database 
for th e  rntercsr o f  drfferenr stakeholders hke scien tists, farm ers, ex tension  

personnel ere.

I am  extrem ely hap p y  ro co m p lim en t all those w ho have w ork ed  hard  
,n co m p .l.n g  th e  relevant in fo rm arion  a n d  .n  b r .n g m g  o u t  a  p u b l.ca t.o n  
o f  th is excellen t qual.ty , v i . .  R u b b e r B ased
A n n o ta te d  B ib lio g ra p h y  to co m m em o ra te  th e  G o ld en  Jub ilee  o f t  

R ubber Research In s titu te  o f  India.

N .M . M A T H E W  
D irecto r





a b o u t  t h e  c o m p il a t io n

t = s s s b = b

T h e  c o m p ,b .o „  c o n s .s .  o f  r h r «  secnons v . ,  B ^ lio g rn p h y  K ^ o r d

i i i i i p i l s
v,orker,s, etc. .s so a a te d  w ith  rnbber based farm m g systems.

W e ,.te g t .te .u ltc  Dt. N .M . M athew, D ttectot, ^

L f f o f  A gtonom v division and  staffs o f  th e  l ib ta t,' at vat.otts stages o ^ h c  
p d at c n  are gtateftdly acknow ledged. That^ks are also d t .  »  M  .  

C r e a t e  M inds, K ottayam  for th e  destgn  o t th e  cover an d  M U . A lo.s 

G raphics. K ottayam  for p rin tin g  o f  this hibhography.
V.R. Suja tha 

K urian. K. T liom as 
M ercy  Jose
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R ubber Based Farm ing Systems

1 . A baul R azak, M  A an d  B ariian , R S R (2001)

In tercropping  nwtan w ith  rubber and  o th tr  crops

supp lem en tary  crop  only. W ith  n iterc r PP 6 T h e  a d v a n ta g e s  an d  disadvantages

discusscd.

Keywords: Agroforestry; C ane; R attan ; M alaysia

2. A braham , P  D  (1980)

increasing earnings o f  sm allholders w iih  cacchcrops 

Sw m « 7 8 0 } : 25-26.

Catch e r o p p i n g y o u n g r u b b e r w , t h s h o r t - . ™ c ™ ^ c ^ ^ ^

banana has been a com m on pract.ce am ong  ™  in „ g ra t io n  o f  rn to

the sm allholders.
Keywords: Batrana; G ro u n d n u t; M atze; Sm allholding; Soyabean; M alaysia

3 A d r in a l.T ; Jam al an d  R a m la n .M F  (2000)

Effect o f  in terc ropp ing  system o f  im m ature rubber-banana-p ineapp le on so.l p roperties an d

soil erosion: A preliminar>- observation

jH r> ia lS lig m a ,S (\):^ S -5 \-

Keywords: Ban;tua; Pineapple; Soil conservation; Soil property ; Indonesia

4 . A llen. E F  (1955)

C ultivating  o th e r crops w ith  rubbeo

P k n te n  B u lk tin , 16: 10-21.

5 S = = i3 = i5 #=S
I n f o r r a a t io u  is g iv en  o n  c u l tu r e ,  s p a c in g , m anuring , shad ing  artd  so  .

K e>..ords: Ba„;m a; Derris; Fibre crop; F tu it crop; G am bler; K apok; P ineapple; P lan ta tio n  

crop-. Sisah M alaysia



*2 '"•'nTiingSj-sta,,,

5, A»en. E F (J9 5 5 )

Mixctf farminjj and inrcrcroppijit'

PiantrriBullfttn. 17;

TI.B arcicl. p rc^n ts an outline o f  mixed ftrn .iog  ,„ d  inrercroppin^. All rhc s « t e n „  „ r  , , 
c j^ p in *  n , ^ ,  depend on so,ne degree o f  m echa„i^ ,tion  for p r e - p tL in »  cul i w
.» ^ .n g .n d  h a n « r . All d .« :o p e ™ o n s  would be«u,icr w,rl, L ie  L , s  t t l ,  w ^
and possibly a com bination o f  the rwo s^'stems m ielu  be easier cL ,» '

w .h n .b b e .m i .h e v e r ^ . e ™ „ .a d o p ,^

KejnvorJs: Gingen Mixed firm ing; Pepper; Pigeon pe,; Malaysia

Alvim P  de T; Lieberei. R; fe i.d o r lf , C  and M achado, A D  (199S)

Sustainable land use systems for the Amazon region

B n ill. pp. 208-220. “ -22  N ove ,„bcr 1995, Brasili,,,

l u f  -  ^ « e m s  capabic o f  c o n tn b u tu .g  to ti.e

d ^ r v in g  g r r t e  t  [“" " '’" 'S ’

X l T m a l r t ' ' ? " ’' ’ "  ^  and  s e v l l

: - = S = £ = = 5 S ^ ^
Considering the s i^  o f th'e “e ! ; '^ " '" ! '"  ™»re th.an by io cd  l " ™ '?

“fW y h a te c o o o n n c a l  y v i X "  n - i U i o n l c L t

'H O R T C D  I989-20oT / 09) " '"™ 8cm ent; Grassland; O il pain,; B n .,i|



7. A lvim , R a iic iN a ir , P K R ( 1 9 8 6 )
C om bina tion  oFuicao w ith o ther p lan tation  crops: A n agroforc itry  system  in S o u th ^ s t  Bah,a, 

Brazil

Agroforestry Systems, 4( 1}: 3" 15-
Various crop  com binations involving cacao have recently been undertaken  by rhe farm ers w ith  
encouraeem ent from  Brazilian Bovernmenr. As a p a n  o f  th e  crop  d ivers,f,cat,on  program m e 
,n the traditional cacao grow ing areas o f  Brazil, extensive areas are b e in g  p lan ted  to  o ther 
p lan ta t.cn  crops, m ainly clove and  rubber and , to  som e exten t, coconut. C ro p  com bm arions 
have been adopted  in som e o f  these new plantings and cacao is an  im p o rtan t c o m p o n e n t o l 
m ost o f  such com binations. W hereas several o th e r crops are co rab in ed  w ith  d o v e  trees, cacao 
is usually the only  species grow n w ith  m ature rubber trees. Y oung ru bber trres are, however, 
in terp lan ted  w ith a num ber o f  o th e r species. Productive coconu t areas are fo u n d  m ostly  ,n 
sandy soils along the coast so tha t there is little in tercropping . T h e  paper presents som e d a ta  
on the perform ance o f  som e o f  the com binations involving cacao a n d  o th e r p lan ta tio n  crops 
b;iscd on field survey, and  discusscs the potentials and constra in ts o f  ex tend ing  th e  s>'stem ro 

m ore areas in the region.

Keywords: Agrosilviculrural system; Cashew; Clove; Cocoa; C oconu t; Farm ing system; M ultip le 

cropping; Baliia; Brazil

8. A lvini, II; V irgens A de C  and  D e A raujo , A C  (1989)

Agrosilviculture as the science o f  earn ing  m oney from  th e  soil: A nticipated  recuperation  and

rem unera tion  o f  capital in establishing perennial tree crops

BoUtim U n m o  Comissao E xm u iv o  do P lum  dn lavo u rn  CacauHra. 161: 36.

To reduce the period o f  econom ic im m atu rity  in rubber, oil pajin  a n d  cocoa p lan ta tio n s , each 
crop  was in terp lanred  in rlie following way: rubber w ith  Pueraria phastoh id ts . bananas or 
E u to fe  dem cex, oil palm  w ith M ,u,ih«l « c u h M ,  pineapples, Piprr m g n .m o r  GUricidia s ipm m . 
and cocoa w,rh bananas, Bactris gasipoe! or P. m grum . T h is  m ethod  gave a m ore efficien t use o f  

rhe land com pared w ith  m onoculture o f  each m am  crop.

Keywords: B anana; Cassava; C ocoa; Land utilization ; O il palm ; Pepper, P ineapple; Brazil

(H O R T C D  l9 8 ‘)-2001 /03)

y. A m iiiu d d in , M  (1992)

Incom c from harvesting trial o f  m anau cane in rubber plancauon 

R lC B uU etin . 11(1); 2-3-

B rief dara arc presented from a seven-year-old (m ature) p lan ting  o f  m anau  (C alam us manati) 

near Selangor. Peninsular Malaysia.

Keywords: E conom ic aspect; M anau cane; Malaysia 

(C:AB Abstracts 1995)



ta ir iu a d in ,  M and N u t Sup.irdi. M N  (1986)
hue.rro p p in g o fm .an  manau ( & W <  n .am n), w ith  rubber (Hevea bra,ilkns,i)

P M i m h .m - -  161-165.
Rotan oranau m a„ m ), sc«ilings were p lan ted  benveen rows o f  ru b b er (W™,,,
h^U irm is) trees in a 1.4 lia plantation when the rubber was 13 years o lJ . 1 he relative lighr 
intensity (RLl) in the rubber plantiuion was 50 to 60%  m easured a t m idday. Survival o f  rotan 
matrau at diree years after planting was 80,6% . T h e  grow th rates w ere variable. T h e  mean 
stem length w as45.17 ±32.15cm. T he growth rate is encouraging com pared  to figures obtained 

from trials in forest areas.

Kq'words; Growth; Lighr Inrensir>'; Rotan m anau; Malaysia

A m inuddin, M ; N u r Supardi, M  N  and A bdul G han i, ) (1991)

Rattan growing under rubber in Peninsular Malaysia; Status, problem s and  prospects

M a la ysia n  Forestry a n d  Forest P ro d u c ts  R esearch: P ro ce ed in g s o j  th e  C o n je ren c e . 
3 -4  O c to b e r  1 9 9 0 . Forest Research Institu te o f  Malaysia, M alaysia, p p .7 9 '8 6 .

Ranan growing under rubber has been well received by smixliholders. Since 1986, a to tal of 
more than 650 ha has been planted in Malaysia by variqfis agencies such as FELD A . RJSDA. 
RRIM /FRIM , PPK, KESEDAR and Forestry D epartm ent. Research thus far has show n that 
rattan ^ w i n g  under rubber is financially a viable proposition. This has been observed through 
\-arious trial plots under am ong diffcreut rubber clones. T hey  show ed no  cffect on latex 
production, no increased in fertilizer requirem ent and  yet resulted in good cane productivity. 
In esu te  system, the main problem encountered has been on seedling n \ain tenance between 
planting and development o f  climbing apparatus o f  the rattan plant. T h is needs to be overcome 
by an intensive extension programme. Assuming tha t these problem s can be overcom e and 
that dw  few remaining unanswered questions ai-e solved, rattan p lan ting  u nder ru b b er can 
replace the resources that arc being depleted in the natural environm ent. D e m a n d  for rattan 
will continue to exist and increase with the anticipated price increase. I f  the p lan tation  sector 
can participate by going into large scale planting, then M alaysia can enjoy the privilege o f 
being a primary producer o f  rattan in the world.

Keywords: Planting technique-. Rattan; Malaysia 

Ani Bin Aropc (1974)

Soyabean {Glycine M ax l ) \  Intercrop for the smallholders.

Rubber R ,m ,c h  Im n u m  ofM aUyna. M odfrm , C a m m itm  Ripon:  3; 49.

and details o f  techniques for the in rroduc tion  o f

.u w I u r ^ ^  fo T L to ts ”  ; : s t „ T  “  foreign exchange by
immature rubber offers the quickest m ix  °  '' '=  "« "> "•  In tercropp ing  in
land. Soyabean appear ,0 ^  ^ppears meet the choice as an m tetcrop. In addition, it serves as an  i i„ p o rt



Keywords: Econom ic aspect; Smallholdii.g-, S o y ^ n ;  Malays.^

13. A ni B in A rope (1975)

M aize {Zea Mays L.); An intercrop for sm allholders

Rubbrr R em rch  Im titu u  o f  Malaysia, Agricultural Report. I : 69.

source o f  incom e for the sm allholders d u n n g  th e  im rnam r.ry period 

considerable foreif^n exchange by su b sn runng  for im port.

Keywords; E conom ic aspect; Land u tilization; Maize; Sm allholding; M alaysia

14. A nilkiim ar, D  an d  Jessy, M D  (2005)

in terc ropp ing  in im m ature rubber p lantations; Ind ian  experience

Progress a n ti D eve lo p m e n t o f  R M e r  Sm allho lders: Proceedings o f  th e  A N R P C  N in th  
S em in a r. '■)-11 N ovem ber 2005, C och in , India. p p . l4 - l5 .

T h e  present sm dv analyzes the pattern o f tntercropprng in the sm allholdings an d  '" ’P“  “  
socio econom ic aspects and on the gro^^rth o f  rtrbber. T h e  sttldy was taken up ,n  the five m a,or 
rnbber^growing regions in Kerala, w hich is the traditional rubber grow itjg state >n the c o u n ^  
T h e  study, svas co.!f.,ted to plantations raised d u ring  1995 and  1996, where 
practised by smallgrosvers. For assessing the im p a a  o f in .crcropp.ng  on  grow th o f  rubber ailt^
^ r r o t r o - e c o r to m ic  aspects, d a ta  fro m h o ld .n g sw h .c h  have ratsed rubber as p u „ ^

plots). I-he study has revealed that intercropping has helped in m creasing the incom e level o t 
farmers and  banana was identified as the most popular crop. Reg.onwise
crop , has been obsers-ed. T h e  paper discusses in detail the econom ics o f  various m tercrops besides 
analyzing the impact o f the intercrops on  growth o f  rubber under d.ffirrent agro-d .m atic condm ons.

Keywrods: A groclim ate; B anana; E conom ic aspect; Sm allholding; India

15. A nw ar, C  an d  B acon, P  0 ‘̂ S6)

Com p;irison o f c o n t r o l  by m anual, chem ical, and  m echanical m ed iods for sm allholder

rubber farm ing  systems

Bioirop Special Publicalion, 24: 301-316.

In an area d o m in ated  by Imperata  in S. .Sumatra, th e  land  was clearcd by  using  2 16 kg 
g lyphosate/ha, I 1-1 kg dalapon follow ed by 7 .4kg  d a la p o n /h a  o r by trad itional clcarm g



UpUnd r.cc was cl,en .trip-sow n, clibbfc » w n  o r dead .m b b ic  c u l t i^ tc d  and 
r l " d i « .  sow .. In a second » p ,r im e ,u  on a r „ l  yellow podxol.c so.l, p  o ts were cleared by 
curiine aod burning wirb hand hoeing, or by 2,2 kg g lyphosatc/ha w ith  ie ro  ..liage, o r by 
2 " ke slvphu.atc/ha wirh m inim um  tillage ijr by rw o p loughm gs a n d  rw o liarrowings. 
Rubber planted four or six weeks after clearing and  in te rc ro p p ed  vvidi m aize upU nd 
rice groundnucs and Vigtu: tinguiaikui. T he  soil was analysed before an d  aiter land  clearance. 
From both experiments there was apparently  no short-term  d ifference betAveen m echanical 
dearaiicc or m inim um  or zero tillage. In the second ex p e n m en i th ere  w ere no sign ihcan t 
effects on soil fertility and s tructure for the various trea tm en ts. T h e  m ain  advantage of 
m inim um  and zero tillage was econom ic.

Key\vords: Farming system; G ro undnu t; Imperata cylhidrica; M aize; Sm allho ld ing ; U pland 
rice; Weed m anagem ent; Bogor; Indonesia 

(CAB A bstraas 1984/89 May)

A rayarungsarit, L; C bongkid , B; S uw anbu tr, S and  W eerapat, P  (1985)

Reaction o f  some upland rice to roo t-kno t nem atodes in ru b b e r p lan ta tio n  fields 

International Rice Research Newsletter, 10(4); 23-24.

O u t o f  eleven upland rice lines grown and selected for in te rc ro p p in g  in a para ru b b e r crop 
in T hailand, three selections from 1R36/RD25 crosses show ed resistance to  M eliodogync spp.

Keyw’ords: R oot-knot nem atode; Upland rice: T hailand

(CAB Abstracts 1984-89/M ay)

Azwar, R; Sum arm adji; H aris. U and Basuki (1993)

Intercrops in sm allholder rubber-based farm ing system

Indonesian Agricultural Research a nd  Development Journal, 15(3); 4 5 - 5 1.

Various aspects o f  introducing perm anent intercrops to develop sustainab le rubber-based  
cropping systems (RBCS) for Indonesian sm allholders arc d iscussed . T h e se  includc: a 
sustainiblc approach to the development o f RBCS for sm allholders; R BC S as a response to 
ecological, econom ic and socio-institutional conditions; su itab le in terc rops for sustainable 
RBCS: rehabihtation and rep lan ting  program m es; in te rc ro p p in g  p a tte rn s ; seq u e n tia l 
intercropping, dircct perm anent intercropping, and mixed in terc ropp ing , h  is ind ica ted  
t at sequentia intercropping is practiced u nder in tensive re p la n tin g  profiram m es- Us 
application .s limited to feriile soils and flat areas. P erm anent in terc ro p p in g  is technically  

r  - I 'x tl l i ta t io n  proi,ram ntes. D irect p e rm .m e „ ri„ te rc ro p p in g
suggested for remote areas where sequential intercropping is n o , feasible. P erm anen t ,‘ m e d

for s 'r iS lb l 'R E K S  "H crcrops

^ : t . : : : " : d ° ;  ^ased  fa r„ ,in g

(ATA No,9407.^, i994)



18. Bagnall, O  H , C onroy , C , F a b , A-, G u ^ a w an , A; G o u y o n . A: P e n o ,. E; L ia .g s u f lm s a g o n ,  
s - N g uyen , H  D ; A nw ar. C  an d  G arrity , D  P (1997)

l ,„p ,r„ a  m anagem ent .,ra„g i= s used in sm allholder rnbbe,-based  fa rm ing  system s

Agroforestry Systems, 36 { !-3 ) ' 83-104.
cyliudnca  is a serious problem  for rhe sm allholder rubber farm er in - - - f  ^  

Eafr Asia hr rhree respec.s: rhe high cos, (labour an d /o r  cap ,.all o f  o p en .n g  
land, its com pecirive effecr on rubber and  annual in terc jops, and  the fire 
d u ring  the d ry  se-ason as a m ajor source o f  com bustib le m aterial Fhis P“P "  
precise nature o f  the tm perau  p toblem , w ith  reference to  som e o f  th e  sm allho lde r m b b e
L s e d  farm m g  system s w ith in  South  East A sia, t h e d i f f e « n t / » ^ ^ . a  con tro l s tra te g ie s c m re n y

practised in these farm ing  systems, an d  som e o f  the constra in ts on  ' ‘’- ' ‘“ P '” "  7 ^ ' “  >
L  recently recom m ended practices. It then proposes a 10-po .n t agenda for reseat^^ on  Im perm . 
co n tro l, in c lu d in g  tw o w ays in w hich  c u rre n t research p ro g jam m es  co u ld  b e  usefu lly  
reorientated: first, th e ,' need to take greater accoun t o f  sm allholder
constraints; and second they should shift their em phasis from single-m ethod to in tegra ted  

conrrol systems.
Keywords: Agroforestry, Econom ic aspect; Impa-am cylM rkar, Soil fertility; W eed m anagem ent; 

South  Ease Asia

19. B ie n c o w e ,J W ( l% 7 )

C ocoa grow ing u n d er rubber: T h e  prospects
Procetdinp o f  the Sym posmm on Cocoa m d  Coconuts in  MaUiya, Septem ber 1967, K uala Lum pur, 

M alaysia, pp. 57-60.

Keywords: C ocoa; M alaysia 

(R R IM  Bibliography. 1927-1967)

20. B lc n c o w e ,J \V (1 9 8 9 )

O rgan ization  and  in iprovem eiu  o f  sm allholder production

h :  Ruhber (Eds. C , C . W ebster an d  W. ]. Baulkw ill), L ongm an S cien tific  a n d  T echn ical, 
N ew Y ork , pp. 5 1 0 -5 1 3 .

C h ap ter 12 includes a session o f  in tercropping  w ith  details o f  th e  factors th a t  in fluence  the 
choice o f  the intercrop. In T h ailan d , up lan d  rice is the first choice in terc ro p  lollow ed by 
g ro u n d n u ts . Soyabean o r n iungbean  are occasionally grow n.

Keywords; Cassava; G ro u n d n u t; Sm allholding; Soyabean; Sweet po ta to ; U p land  ricc; T h a ilan d

21. B ou tin , D; Peno t, E  an d  Ilahang  (2000)

R ubber agroforestry system -type 3 (RAS-3): A strategy to  convert I m p m ta  grasslands 

P m ctedinp  o f  the Indonesum Ruhber Confirenc, cm dlR R D B  Sym potium . 12-14  S ep tem ber 2000, 
Bogor, Indonesia, pp. 266-273.

L ak n g  {ImperMa Cylindriai) is know n to be the m ost noxious w eed in the trop ics .and a m ajor 
t for food an d  tree crop  developm ent. Chem ical herbicides application an d  p ro m o tin gconsrrauitri



ihe«E abiisfim cnrofU gum e Covers (LCC) arc die standard contro l oi'Jm pem ta  Cylimlnca  in 
escareplantacioi. dnd government projecti. T hese wec([ contro l m ethods arc roo expensive to 
be widely adopted by farmers in scif-help developm cnr. In SRA P (Sm allholder R ubber Agro 
foresrr)- Pro|ect} a difFerent approach for controlling hnperatn  w ere tested, e.g. by shading, 
through the association o f  various cover crops, shrubs and  fast grow ing trees (FCrj') with 
rubber. The system was called “Rubber Agro forestr}' System -type 3” (RAS 3). All experiments 
vwre conductcd in smallholders’ fields w ith participatory approach. T h e  association o f  difFereni 
species with rubber aims to assMs the ability o f  various plants to co n tro l Imperata  and to 
evaluate the impact o f  the association on rubber grow th. L egum lnious sh ru b  like Flenungia 
congesuiwis^onnA cfFective to control hnpemta. R ubber grow th in RAS type-3  was com parable 
to that grown with c o n d itio n a l technologies using Puem riaphaseohides 3 years after planting. 
Fast Growing Trees (FGT) such Acacia m anpw ih  Acacia crassicarpa, Paraseriauches fakataria, 
GmeUyw arboTca^xA nor affect rubber growth until 42  m onths after planting. Floral com position 
changed, in some plots, from Imperata to ChromoUena odorata an d  M elastorm  aff'me. Acucia 
mangium was the most efFctive trees to shade and  lim it Imperata g ro w th . However, it coinpi-ted 
rubber growdi 42 m onths after planting. P running  and felling have to d o n e  to prevent ;i 
significant effect on rubber growth. Association between fast grow ing trees (F G T ) w ith rubber 
may reduce m aintenance cost {Imperata control). However, the p lan ting  pattern  o f  association 
between cree crops and rubber has to be adapted to a w ider in ter-row  to enable to grov, various 
timber pulp trees as rubber intcrcrops.

Keywords: Acacia mangmm\ Acacia crassicarpa; Agroforestry; G m elina nrhoren; Parnsrrianthes 
falcaiarta, Indonesia

22. Bovi, M L A ; G o d o y G .J ; Nagai, V a n d  Cardoso, M  (1990)

Planting dcnsiiy for palmito intercropped am ong rubber trees

Prstiuisa Agnf!cw tria  BnsiUim. 25(7); 1023-1029.

Fortj-year-old, rubber iHevea brmliensk) trees planted M 5 X 5 m  w ere in iercroppetl w ith 
E u,„ p . palms spaced at 1 X 1, 1.5 X 1, 2 X  1, 2 X 1,5 o r 2  X 2 ra. T h e  pain t c rop  was 

and T x  , s  T f r o m  I 033  Icg/ha a t 2 L  n,
ilitih a t ,  “ f t  an «  '-5  X 1 m. A m ong the vegetative characters stud ied , p.thii 
p r th  at a hetght o t 130 cm was best correlated with prodttctivit,-.

Keywords: C ropping system; Palm; Planting density; Brazil

23. Brahraain, M (2002)

...............

decreased the growth performa:icc and r I ,^*^^^SraduaJ mcrcasc in shade progressively



five o f  rubber (R R IM  <,00) grow th bu r declined from  ^ f t '  
to closure o f  free cam,py. T h e  decline in the per hectare p u k e  yield from  ^ 5  kg in th e  ( 
year to  552  kg in the fifth year wa., gradual b u t beyond th.s it was ab ru p t. P .geon pea can be 
profitably grow n as an intercrop in rubber for the l.rst hve years.

Ke)-words: C ajam u cajanifolm-, W ild pigeon pea; O rissa; Ind ia

24. B rahm an, M ; PiUai, S S K  and  Pati, U K (1 9 9 7 )

Influence o f  rubber {H evm  hrasilKmis) tree shade on grow th perform ance and  seed yield o f  

p igeon pea {Cajanus cajan) in tercrop 

Indian Journal o f  Forestry, 20(2); 181-182.

In O rissa, India, the scope o f pigeon peas as an in tercrop  in rubber p lan tations was stud ied  
T h e  effect o f  shade on  th e  grow th an d  seed o u tp u t o f  pigeon pea was as.se«ed. A gradual 
increase in shade progressively decreased the p lan t height, n u m b er o f  branches, n u m b er of 
pods, seeds per p lan t, and  grain yieid/ha. G eneral grow th param eters an d  pulse yield d a ta  of 
p igeon pea were high in the first, second and  th ird  years o f  ru b b er (G T  1) g row th , b u t were 
ab rup tly  reduced in the fourth  year due to  tree canopy closure. It is concluded  th a t pigeon  pea 
can be grow n profitably in the inter-row  spaces o f  rubber in the first th ree years.

Key\vords; Pigeon pea; Shade; O rissa; Ind ia

25. B u ran a th am , W  (2002)

M ixed firm in g  system in rubber plan tation  for rubber sm allholders in T h ailan d  

P n cieJin g t o f t h i  IR R D B  Join: W orkhap m  P U n t Breedmg. A g m m m y  a n d  S x w -  Economics.
28 A ugust-6 Septem ber 2002, Indonesia, pp. 1-7.

Keywords.- Cassa^-a; C asto r bean; M ixed forming; Pineapple; Sm allholding; Sugar cane; U p land  

rice; Vegetable; T hailand

26. B uraiiad iam , W ; K ongsripun , S and  S h u g am n ert, S (1992)

Rcccnt advances in m ultip le cropp ing  w ith  Hcvea in S ou thern  T h ailan d

In: a n d  D evflopm ent o f  Rubber Smallholder,: P roccfdinp o f  the Sem inar. 1992, Kuala

l.um pur, Miilaysia, pp. 11.

M ost o f  the rubber p lan tations in T h ailan d  are sm allholdings an d  sp ira d  to  14 provinces in 
the sou th  w hich is ab o u t 90 percent o f  the area. T h e  sm allholders can earn  som e incom e from  
intercrops in th e  firsc 3 to  3 V, years o f im m atu re  rubber and  help in increasing th e  g row th  o f  
young rubber. Som etinies the rubber price is ra the r low, so tha t th e  incom e o f  th e  sm allholders 
from the p lan tation  is n o t enough  for iheir living, m ultic ropp ing  in m atu re  ru b b er p lan ta tions  
is one o f  the sokition  to sup p o rt the sm allholders for be tter living. R ecent researches show  th a t 
suitable crops like cardam om , galangoi, jack fru it, iong-gong (Aglaia d ookoo , G riff) an d  
som e forest .species such as ra ttan . Experim ents on  m ulcicropping  w ith  [>erenniai o r shade 
tolerant crops in m atu re rubber w ere earlier set up  ab o u t 5 years an d  in fo rm ation  on  field, 
m anagem ent and  cultural practices o f  som e m ulticrops arc ;ilso discussed.

Keywords: M ultip le cropping; T hailand



B u m n a t l ia m .  \V: W ongsukon. P a iid jc w tm k o o l. P (1980)

Research on intercrops in rubber in T hailand

P n ^  and Drvflopmtnt o f  Rubber Smallholden: Proceeding o f  the Fourth Seminar, 17-22 July 
J980. Colombo. Sri Lank, pp. 121-126.

Tliis paper presents the activities on intercrops conducted  by the R ubber Research C entre 
(RRC) o f Thailand. Small-scale variet}’ trials on  H aw aiian Sugar E-1 sweet corn  (50  7 00  cars 
per heaarc). Shiny Green m ung bean (1 562 kg per hectare), S. J. 2 soyabean, (1 562  kg per 
hectare), local \-ariet\'groundnut (1 250 kg per hectare) Koe M ueng luang  up lan d  ricc (! 488 
kg per hectare) and D okPayom  upland r ic e (l  544 kg p er hectare). Large-scale in tercropping  
trials in areas planted with G T  1 clone rev’cal no significant differences in g irth  increm en t of 
rubber due to interrow m anagem ent. In  areas plan ted  w ith  R R IM  6 00  clone, tw o o f  the 
intcrcrops grown (sweet corn and upland rice, an d  m u n g  bean an d  papaya) have in  fact caused 
significantly better growth o f  the trees. A gronom ic studies o f  new  crops such as pineapple , red 
roselie. forage crops and cassava are being conducted. N in ety  percent o f  sm allholders who 
intercrop usually do so with upland rice. It is the first crop p lan ted  after the old trees are felled. 
Varietal trials o f upland rice were conducted in 1973- 1980. Koo M ueng luang  {1 4 88  kg per 
hecure) and D ok Payom (1 544 kg per hectare) are the recom m ended varieties. F u rth e r trials 
are being conducted to select upland rice variedes for each province. T aking  advantage o f  the 
current high prices o f  natural rubber in the world m arket, T h ailan d  has acceleratcd its rubber- 
replanting programme. O ld  trees constitute ha lf o f  the total area u n d er ru bber (1.51 m illion 
acres). Another quarter o f  the area has low yielding trees. O n ly  ab o u t 1 5%  is p lan ted  with 
high-yielding rubber clones. Therefore, about 1.38 m illion hectares o f  ru b b e r ho ld ings in 
Thailand are ready for replanting. Such substantial areas o f  im m atu re  ru bber are su itab le for 
imercroppirig o j food o r cash crops. Intercropping will no t on ly  help  to  im prove th e  incom e 
of the smallholders but also make a significant con tribu tion  towards the im provem en t o f  the 
economy o f  the country and o f the world production o f  natural rubber.

K cw ords; D w srf castor; (iroundnut; SwKt corn; U pland ricc; T hailand

Cao Panrong, and Z hou Y, H  (1997)

Allelopathy o f  ilic intercropping between rubber and tea 

Joum dofT eaSdencr. 17(2): 193-195.

an d  seedling

..
Chandrasekera, I. B (1977)

Potential for ,ntercroppi„g rubber lands in Sri Lanka 

R M , r  R ,,„ rd , 12 ( I ); 4 1 .4 5 ,



R ubber B.isea I'arraing Systems

T h e .  cr.,ps o . l y  circle s e e d in g  as

X " r o ? : r : r r : ' S : ; » s . n : r ^

densities o f  the subsid iary  cross ire  discussed.

Keyv/ords: B anana; C ocoa; C offee; Passion fru it; Sri U ti l ta

30. C h an d ra sek era , L B (1980)
In tercro p p in g  o f  rubber rep lanrm g in rl,e im m atu re  stages

17-'»2  July 1980, C o lom bo , Sn U nkfl, pp. 115-120.

d e s c r ib e s 'th e p la n t in g d e n s i t ie s a n d p l^ t i„ g c o s r s o f th e s e .n te r c to p s .

Keywords; B anana; Coffee; Passion fru it; P ineapple; P la n t,n g  density ; S n ta llho ld .ng ; Sr, 

Lanka

31. C lian d rasek era , L B (1984)

In tercro p p in g  rep lanrings d u rin g  th e  im m atu re  period

P r .r .e d i„ ,. o f  ,h .  , , — n d  R u b b e. C o n fir e .c . 17-22 July 1984 , C o lo m b o , S n  U n k a , 

1(2); .189-393.
T h e  paper de.scribes d ,e  details o f  in terc ropp ing  trials co n d u c ted  o n  th e  ^ - a ^

p lan tin g  bananas.

Key^»ords; B anana; C offee; E conom ic aspect; Passion fru it; Sri U n k a

32, C h e e .Y K (1 9 7 4 )

In tercro p p in g  w ith  g ro u n d n u ts  a n d  m aize in ru b b e r sm allho ld ings

P ro ve d ,. IS o f ,h ,  R R IM  r la m e .'C o „ frr .n c r .  18-20  July 1974, K uala L u m p u r. M alaysia, pp. 

93-101 .
•l-his paper discusses th e  in fo rm atio n  o b ta in ed  from  ag ro n o m ic  an d  « o „ o m ic  invest,ga t,ons 
on the in te rc ro p p in g  o f  g ro u n d n u ts  an d  m aize g row n  - n  ro tar .o n  fo r tw o se-asons in 

sm allhold ings o fO .2 -0 .8  ha. in B eran;tnd. Selangor in 1971 an d  1972.

Keywords; Econom ic.aspect; G ro u n d n u t; M aize; Seed quality; Sm allhold ing; Yield; Selangor; 

M alaysia



Chcc, V K (1976)

lnceR-roppingofannu.il crops in rubber smaliholtiing

RRIM  Rffrcsher Count on Rubber Planung and  Nursery Techniques, 12-17  July 1976, Rubber 
Research Inscicucc o f  Mala)'sia, Kuala Lumpur, pp. 1 7 8 '] 81.

Intercropping is pracriced in smalllioidings co supplem ent tlieir incom e d u rin g  the im m ature 
period o f  rubber. Selected intercropping on replanted and new iy p lan ted  areas w ith  sh o rt term 
crops such as groundnut and maize under proper m anagem ent will benefit th e  growrli o f  the 
rubber rrecs because o f  better m aintenance in the holding. T h e  im p o rtan t ag ronom ical factors 
influencing the success o f intercropping are land suitabilit)', spacing an d  d irec tion  o f  rubber 
row, plantuig season, seed quality, labour and ferm m achinet)'.

Keywords: G roundnut; Family labour; Maize; Seed quality; Sm aliiiolding; M alaysia 

C h e e .V K (l9 7 6 )

Perfromance o f  RRIM  and foreign varieties o f  maize and g ro undnu ts

N atio jta lP hut Propagation Symposium. 19-21 July 1976, Kuala L um pur, M alaysia, pp. 71-82,

High yieiding varieties o f  maize and groundnu t seeds in troduced  and  developed by the R ubber 
Research Institu te o f  Malaysia (R R IM ) for in te rc ro p p in g  are  co m p a red . T h e  need  for 
propogating high yielding varieties o f  these two crops fo r th e  use o f  formers in M alaysia is 
emphasized.

Key^v■ord5: G roundnut; Maize; Malaysia 

CKen. H (1990)

Im p am  o f  inrercropping rattan In rubber stands on  the grow th o f  ru b b er trees 

Tropical Crops Researches. 39(1); 18-22,

K (^ o rd s :  Grow'th; Rattan

0  w f  ’ "  °  i  D ow ling. A  J-, N air, P  K  R an d  L atr, C  R

AgrofotBtt,. in tlu- marvagement o f  sloping lands in Asia and the Pacific 

^ iro fira try Sytiems, 38(1-3): 1 2 1 - 1 3 7 .

b e e n w i d e l ^ r S "  a ™ ; ^ ^ r r t ^ ^
IFESLM, has b „ „  t J e d  in s ^ p I :  W  r h ' p S M a n a g e m e n t
■mist be productive, stable, viable, and acceptabk 'to  ^  ' ^ d  m anagem ent
-sonrces. l-.rms on which c o n t o u 7 h X t  w
multifaceted requirem ents o f FESL.M w h ’L  T “ f ' I ' '



R u b h ..rB . ,s . : a i. rm i. .R S « « ,n s

S = - r  S  
s u s t a in a b i l i ty  of various agro fo r^ try sy st™  for P .,3 d „ ,  

loss from sloping lands due to  w ater , , , , ,  „ri,izc It^ u tn e  sh rubs. lr.Mt
u„p red k tab le , and possibly n o t J p r o v i t l e  u se! .!  econom ic re tu rns, b u ,
treL , coffee ( C # .  W -) or rubber because grass o r p ineapple W « « -
ate n o t an  essential com ponen t ,n  '= ™  ^  ^  e d u c in g  erosion . A g r.cukura l
„ ,„ « « < )  planter! on  the co n to u r , f  ,b o v e-g ro u n d  b iom ass, dech n .n g
intensification will lead to  n u tt.en t „sed; n itrogen  can  be
yields, and  less soil p rotection unless ext hedgerow  trees an d  sh rubs m ay prov.de
effectively supplied usm g ^  f "  ^  fo„ds to  purchase external in p u ts  such as
an  tncentive for rhe.r adop t,on  by ^  com plex agro forestry systems.
fertd iK ts. U b o u r m a y b e a m a io tc o n s tr a  re q u ite d  to  m a n i^ e  an d  u tiliK
Also discussed are d .e  in fo rm ation  iL g e n o u s  d a ta  being  accum ulated . It ,s
effectively the extensive sets o f  r^ h n o lo g y  transfer across an d  betw een

" I n d t m t ™ —

I I Z I t l ' - A g r o f o r e s t r y .  Coffee, Pineapple-, Soil m anagem ent. S lopm g land-. Sustainability-, 

T hailand

37, C .u t l .a ,R L M  D a - .P m h e ir o ,F S V a n d V ie g a s ,R M F ( 1 9 8 9 )

R ubber and  black pepper intercropping

financial analysis o f  g tow di and  yield data Ig l in in g  667  to 889  black  pepper plants/

im m atu re  period o f  th e  rubber clone IA N 717.

Keywords: E conom ic aspect; Peppef, I’lan tm g  density; Brazil 

(H O R T C D  1989-2001/03)

3S D e  O liv e ira ,  C  R  M ; S o a te s ,  A M ; O liv e ira ,  L  E  M , D e  C a s t r o ,  E  M  a n d  B a rb o s a ,

C k n c ia  t  A g n t ia io h g in .  2 8 (2 ): 3 5 0 -3 5 7 .

A s tu d y  was c o n d u c te d  d u r in g  2 0 0 0 -0 1  in  L a v t ^
effec i o f  c ro p p in g  sy stem  (s in g le  c ro p p in g  a n d  in te rc ro p p in g )  R



Riibbur Based Farm ing  Swu-m.,

jfiaronjituical characrcfisfics o f  rubber tree ( / / .  brnsiliensis) an d  co ffee (C. arabica) in the 
beginning o f  the cultivarion period . T h e  cro p p in g  sysrem  h a d  no  effec t on  ru b b e r rrcc 
In genera], the cropp ing  sysrein d id  n o t affect th e  coffee le a f  s tru c tu re .

Keywords; Co?Fec; C ro p p in g  system ; L ea f a n a to m y ; Brazil

(CAB Abstracts 2005y01-3005/09)

De Vries, D (1974)

First approximjrion o f  potcntiai incomes from in tercropping  for ru bber sm allholders

Sem inar on the Agriculture Sector in  the D evelopm ent o f  S o u th  T h a ih m d . 8 - 1 2  fu ly  1974
H a t Yai, Thailand.

U e  paper tries ro determ ine an optiinum  allocation o f  sm allholders, resources to iTiiiximize 
tlleir iiicomes through intercropping, using linear program m ing techniques. D etails and  results 
f T  , " L  t“  requitements o f  labour for ail agricukura l operations, seeds
Iwrbictdes fertilizers and the estimated yields and curnint m arker prices o f  intercrops like upland 
rtce, m ee t corn s w t  potato, water melon and soyabean. Ir is concluded  th a t in tercropping  

“ p b n t in g i^ m  present value o f  investm ent in rep lan ting  an d  reduce's

S .e e t  po ta to ; W ater

(BPPM Abst. Bibliography o f  Hei,ea rubber 1975-1976)

D eZ oysa, E B A (1 9 9 3 )
Intercropping tea with rubber 
Tea Bulletin, 13:9-13.

Keywords; T a ;  Sri Lanka

(Cited byjayasuriya, K E and Wettasinghe, D  Z.)

Dey, S K; Pal, T  K and Singh, R ,S (2004)

7 '  - d e r  diflPerenr p lan tation  crops in M izoram

W -26 Febrtiaty. 2004, N agdand

a„d Soils u t i l  i r  ' P‘' “ P ''° ro u s , potassium ,

- . r i t , o n ;  Soil p rope ,t> ,M .„,ranv , India



42. Dcy. S K; C houdliury , M ; Ray, S an d  N azecr. M  A (2005)

Inccrcm pping o f  rca in d ie im m ature stage o f  rubber in Tripura: A pre linnnary  report 

b m r m m m l  N atural Rubber Confermce India  2005: P r,pr ,,m  o f  Paper,. 6 -8  N ovem ber 2 0 0 ‘S, 

C ochin . India, pp. 201-204.
A prelim inary investigation o f  the feasibility on  in tercropping  o f  tea w ith  ru bber was a t t e m p t^  
w ith in  tlie agroclirnatic conditions o fl 'r ip u ra . Four rubber cloncs viz. R R IM  6 0 0 . R R II 105,
( ;  i‘ 1 and  PB 2 35  were p lan ted  in a  stand o f  4 50  p lan ts /h a  in fou r row  bands aligned in the 
N orth  W est-Sourh Ea^t direction during  the year 1997. However, tea was planted as an  in tercrop  
in the subsequent vcar. Rubber was planted in bands at a spacing o f  4 .0m  x3-7 m  w itb  d is ta n c «  
betw een the bands at 7 .4m . Four tea rows were p lan ted  betw een the ban d s a t spacing o f l  m  X  
0 .7 m . N o differences in g row th  w ere no ticed  in th e  im m a tu re  phase o f  clones in th is 
incercropping system. O f  the total area p lan ted , tea com prised o f  2 5 %  o f  th e  land  and  7 5 %  
was u nder rubber. G enerally the m axim um , tea yield was recorded du rin g  the m o n th s  o f  June 
and  July. A nnual average over four years o f  green tea leaves yield was 945  kg/ha. H ow ever, the 
long-t.^rm perform ance o f  tea as an in tercrop  w irh m ain crop  yield o f  ru bber are yet to be 

evaluated.

Keywords: Agroclim ate; Feasibility study; Tea; Tripura; India

43 . D illon , H S  {1983)

A social and  econom ic assessment o f  the N orrh  Sum atra sm allholder deve lopm en t project 

Dissertiition Absp-iicts Innrnactonal. 44(6): 1866.

T h e  study  assesses th e  econom ic an d  social im plications o f  th e  N o r th  S um atra Sm allholder 
D evelopm efu Project, an  in tcn siv e-m a n ag ein en to fh ig h -in p u t effort w h ich  has prov ided  land, 
liigh-yiclding varieties, credit ai\d extension to help partic ipa ting  households establish individual 
2 ha rubber holdings. T h e  experience gained from  this p ilo t p rojcct m ay be used to  form ula te 
a  viable sm allholder rubber developm ent policv' for Indonesia. T h e  project’s econom ic efficiency 
and  m ipact at the household and  regional levels are evaluated. D a ta  w ere co liccted  from  
participants in 1979. Analysis o f  household labour allocation revealed th a t families partic ipa ting  
in the proiect experienced considerable stress betw een 3 and  5 years afte r ru bber tree p lan ting . 
Rice and  vegetables could be in tercropped  w ith  the rubber saplings on ly  d u rin g  th e  first 3 
years. T hereafter the tree canopy sluided the g round  too m uch  for househo ld  food  crops to 
grtiw; b u t it look an additional 18 m onths before the ru b b er trees cou ld  be tapped  to  generate 
incom e. H ouseholds that ow ned additional land used it to  produce rice an d  o th e r food, an d  
fated well. T hose w ith only the 2 ha allo tm en t faced an  in tense fam ily labour d em an d  th a t 
interfered w ith  education. In  these families, the head o f  household w orked  on  nearby p lan tations 
ro earn the highest wages, while spouse and  o lder children w orked  long  hours to  co m p lete  the 
cultivation  required for good grow th o f  the young rubber trees, and  younger ch ild ren  assum ed 
household  duties. H ouseholds w ith  few children  fo u n d  it im possib le to m ain ta in  ru bber trees 
properly; trees rook longer to  produce, and  yields were lower.

Keywords; Agricultural developm ent; C ase study; E conom ic aspect; Rice; R ural developm en t; 
Socioeconom ics; Sm allholding; Vegetable; Sum atra; Indonesia 
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liubber n.iscd l-artmnp .'jysronii

. , M- N oar A; Suri»n>valu S u iu rd i and  I larcono. A (1 9 ‘JR)

J 9 9 8 ,  B a n ja f U a r u .  Indonesia, p p - -  -  '• , , .

K „ ^ o ris :  Dry fir„ .,ng; Food c « p ;  R . b b -  b a ,.d  6 r .„ i„ g  s y . e „ .  Indones.a  

(AGRIS J 999-2002/09)

E dw ard . D G . Sharifaddio, H A H ,  M ohd V u » f , M  N . G ru n d o n . N  J . S h am sh u d d in ,

J anJ Norhayati. M (1991)

The manascmeoc o f soil acidity for sustainab l. crop produc tion .

W . , ^  of<he S ,c„ u l S jm fc .iu m  on H a n , Sail I„ t .r ,c u a r . a t  L o ,o p H .  24-

29 June 1990. Beckky. USA, pp. 38.3-396.

T he Australian C entre for International A gricultural Rcsea,xh funded  a fo ttr y - 'P ™ i< = «  “  
develop sustainable food crop production systems on acid, low  fe m l.ty  soils. F ield trials 
were started in 1986 at four sites in M alaysia to evaluate crop  responses to  a m e lio ra tio n  of 
acidit,. in three Ultisols and one Oxisol and to relate th e  responses to  so lid  an d  so lu tion  
pha^e soil chemistry. G round m agnesian lim estone (G M L ) was ap p lied  at rates up  to  8 t/ha. 
The University Pcrtanian Malaysia (U PM ) trials involved ro ta tio n  cro p p in g  o f  g ro u n d n u t 
and swcetcorn with two crops per year. T h e  R ubber Research In stitu te  o f  M alaysia (R R IM ) 
trials involved groundnut and maize (swcetcorn and  ground  co rn ), in terc ro p p ed  w ith  young 
rubber trees for 2-3 years before canopy closure. Initial applica tions o f  4  an d  8 t /h a  were 
effccrivc after three >^ars in the UPM  trials. Yield responses o f  all crops o ccurred  up  to the 
maximal rare o f  2 t/h a  in the R RIM  trials. R ubber tree g row th  b e n e fittc d  fro m  che 
intercropping and earlier commercial tapping was possible. A pplication o f  G M L  to  g ro u n d n u t 
and swcetcorn was economically viable.

Kcyv»'ords: C ropping  system; G ro undnu t; M aize; Soil p roperty . Susta inability ; Sweet co rn ; 
Malaysia

(H O R T C O  1989-2001/03)

Enjalric, F and A ssoum ou, H  G N  (1998)

Rubber growing in G abon

Plantations Recherche Developpemeni, 5(5): 325-332.

W hilst the first rubber trees were planted in G abon, during  che Second W<irld W ar, ru b b er 
growing did not really begin to develop until the early 1980s. T h e  m ost favourable p roduct ion 
area,s are in the N orth  o f the country. T he main obstacles to ru bber developm ent arc th e  lack 
o f family labour and the relatively long im m ature period o f  rubber trees. An overall app roach  
including intercropping should help to overcome these constraints. I ntercropping  w ith  rubber 
means developing crop m anagem ent se<)uenc« for food crops likely to con trib u te  to  rubber 
tree upkeep and provide the planters with an incom e until the trees m .uure.

Keywords-. C ropping system; Family labour; P lantation crop; Rural develop ,nenr; G a b o n



47 E . . i a l r ic ,F - ,N g i ie m a ,J iH u g o t ,N  a n d  C h a n  H o  T o n g , S (1999)

hmuU,m i>  an d  food  inrercrops: A d e v e lo p m .n .-o r ie n t .d  c ro p p in g  system  ,n  G a b o n

Plantations. Recherche. Developpernent, 6 U ):  10-11.

h r a M ^ n A  is a perenn ial s p e c .«  chat is capped as o f  approxcm a.e ly  
n lanc ine  to  provide a steady  s o n r «  o f  incon .c . In c lu d in g  fo o d  crops m  th e  '" tt'^ ro w  
L n n g  th e  in ,n .a tu re  stages o f  th e  trees is a m eans o f  p rov id .ng  sm allho lde rs „ , t h  ad,^K .o„al 
.n c o m e  a n d  som e degree o f  fo o d  se lf-su ffic e n c y . It is a d e te rm ,„ m g  fa c to r  to  th e  
es tab lish m en t o f  ru b b e r as a new  crop  in G a b o n . T h e  e x p e r i m e o t  w o rk  d o n e  sm ce 1987 

m  n o rth e rn  G a b o n  by th e  Technical S u p p o rt C e n tre  o r
resu lted  ,n a  range o f  crop  m an a g em en t sequences fo r .m p to v .n g  * e  p ro d u c t.v .ry  o f  
tra d itio n a l h o ld ings. In te rc ro p p in g  w .th  food  crops has a p o s . t . v e  e f f e c t  o n  ru b b e r  t.e e  
grow th . T h e  rice/ g ro u n d n u t ro ta tio n  gives sa tisfac to ry  resu lts , b u t  it  is p la n ta in  tha 
generates che h ighest incom e. O v e r an d  above th e  ec o n o m ic  advan tages, it  b '  “  ' f ' ’'
L  un d ers ta n d  the re la tions bets.-een th e  p lan ts so as to  propose th e  best c ro p  c o m b in a tio n s .

Keyw ords: Cassava; E co n o m ic  aspect; F ood  c ro p ; G ro u n d n u t;  M aize; P la n ta in ;  R ice; 

S ocioeconom ics; G a b o n

48. E s d ib a c h ,]  M (1 9 9 S )
E u ro p ean  U n io n  Research P ro iects; //ei>M -bascd fa rm in g  system s

m / J B  S v n p o u u m  an F arm ing  Syucm  AspcCs o f t h ,  Cul,,v<„io„ a f  N a tu ra l R ubber (H evru  

b rm liem is ). 6  N o v em b er 1 9 9 6 , Beruw ela, Sri L anka, p p . 9 6 -9 9 .

T h e  E u ro p ean  U n io n  has been fu n d in g  sc ien tific  a n d  tec h n o lo g ic a l research  s in c e  1982 . 
p a rticu la rly  in th e  ag ricu ltu ral field , in  su p p o rt o f  ec o n o m ic  a n d  social d ev e lo p m e n t ,n 
deve lop ing  co u n trie s  a research pro jec t is cu rren tly  s tu d y in g  th e  fu n c tio n in g  o f  
based L m i n g  system s. T h e  aim  o f  th e  p ro jec t is to  s tu d y  th e  p h e n o m e n a  invo lved  in 
c o m p e ti t io n  fo r w a te r, l ig h t  a n d  n u t r ie n ts  w i th in  th e  fu n c t io n in g  
in ce tc ro p p m g  system s c o m b in in g  w ith  an n u a l fo o d  c ro p s, so as to  id en tify  che
lim itin g  factors a n d  co n seq u en tly  o p tim iz e  g ro w th  a n d  y ie lds  in these fa rm in g  system s. 

K eyw ords; E conom ic  aspect; F o o d  crop ; R u b b er based  F arm in g  system

4 9 . E sekhade, T U ( 1 9 9 7 )
C o o k in g  b a n a n a  is a p ro m isin g  peren n ia l in te rc ro p  w ith  ru b b e r  b ra iilifm h )

M nsAfricd. 1 1(14).
A sole crop  o f  ru b b e r sap lings was p lan ted  #t A kw ete, N ig eria  an d  allow ed  to  es tab lish  fo r 
18 m o n th s . T h is  p lo t was th en  in te rc ro p p ed  w ith  c o o k in g  b an a n as (ai. C adab.l) p la n te d  
a t 4  densities  be tw een  th e  ru b b e r saplings; 6 .7  x 3 .4 . 4 ,0  x 2 .0 , ;5.0 x 3 .0  o r 2 .0  x 2 .0  m . 
T h e  c o n tro l tre a tm e n t co n sis ted  o f  a sole c ro p  o f  ru b b e r. FertillY ers w e re  a p p lie d  as 
a p p r o p r ia te  fo r th e  ru b b e r  sap lin g s  a n d  th e  b an a n .is  w ere m u lc h e d  w ith  
phasto lo td ti. D u r in g  th e  first tw o years o f  c ro p p in g , th e  g ro w th  o f  th e  ru b b e r p la n ts  d id  

d iffe r be tw een  th e  c o o k in g  b,nnan.t trea tm e n ts . In  th e  m o st d en se  p la n tin g , b a n a n anot



, -  s l.„ rhc first ci'c lt and 9.0 kp, in tiu- ra to o n  cro p . T lw  bananas crnp 
^ " ; r ; n „ « i v . ; . . r „ c l , n u . c  io r rubber .a p b n e  p o w rh .

KfTO-ords: Banana: Nigeria 

(HOA No.lOOTS, l '» 7 .)

50 fceklude, T  U and Oiiekpon. F i d  '!>)7)
Effects and cconontic vtabilir,. o f  intercropping cool^ing banana w ,tb  rubber tn N iger,a

Rubber K m a rck  10(1/2): 91-96.

S m d,«  on the e ffe ts  o f  intercm ppu.g cooking banana cv c M ,  on  tite  gm w rb o t rubber 
saplings were carrie<l ou t from 1993 to 1996 a t Akwere N tgerta . B:,na,„ 

was .ntercropped IS months after planting rubber and four sp ac n g s  were m corporated . No 
.adverse e l fc t  o f intcrctopptng was noticed on the grow th o f  H ,v ,a  saphngs. T h e  rubber + 4x2 
m and 2x2 m spacings for cooking b-inaiia. had rhe highesr g irth  increase rate wich 0 .23  and
0.22 cm per month. T he highest mean cadaba bunch  yield and  p ro d u c tio n  o f  suckcrs. o t  9.0 
t per ha and 3833 suckers pet annum  tespecdvely, were observed in the ru b b e r + 2x2 m 
spacing for cooking banana. T his treatm ent also gave net present value o f  $ 13 2 1 .3 !, a 
proficabiiin- index o f 2.59 and internal race o f  return o f  50 per cent. T h e  2x2  m  banana 
spacing %vas the only treatment that had die capacit}' to optim ize re tu rns  from  the land and 
ensure cash flow into the rubber based forming business thereby im proving the liqu id ity  position 
of the svstem during rhe long gesration periotl.

Kev-words: Banana-, Economic aspect; Rubber based farm ing system; N igeria

^1. Esckhade, T  U; Ugwa, 1 K and Aigbekaen, E O  (1996)

Suitability and economic viability o f  intercropping in rubber on acid sandy soil o f  Southern 
Nigeria

Intiian Jo u n w lo f NniuritlRubber Research, 9 (!): 36-39.

Results from field experiments on intercropping o f  cassava, cow pea an d  m elon  w ith  rubber in 
sandy .acidic (4.0-4.6pH) soil a t Akwete Abia State, N igeria showed th a t there was adverse- 
efFecr on the girth and height o f rubber plants. T lic  rare o f  g irth  increase for ru b b e r was from
0.19 to 0.21 cm /m onth. T he nitrogen contents o f  ihe soils increased after intercroppin};. TIk- 
rubber + cassava combination gave the highest yield o f  6 .5  t/h a  and  a n e t p resen t value of 
2,431 naira and an mternal rate o f  return o f 29 per cent, followed by the ru bber i ca.ssava + 
cowpea + melon combination with ayield o f  3.8 t/ha. a net present value o f  8 16  uaira and  .in 
mternaJ rate o f return o f 29 per cent.

Kcj-words: Cassava', Cowpea; Economic aspect; M elon; Soil property; N igeria

52. Esekhade, T  II; Ojiekpon, E I and Ugv,a, 1 K (1999)

Weed management studies in rubber intetcropped w ith cooking 
banana in Southern Nigeria

M im J o u m n U f  Natural R ,M ,rR c „ a n h . 1 2 ( 1 /2 ): 103-107.

p lan tatio m in ^N °g jJb T l"ijtiu d T tj-''^^  ’’ “} ‘“ ■i'r««’dardevelopingasuitablew eednianagcm ei\tsrraveg)-



under rubber p lantations w ith cooking S i ^ j / n u a r y  to  August
. .  t h .  Rtrbber R e « r c b  u ^  1 - ,  sp ray ing  g lu fo s i„ a „
1995. T h= trea tm ents were m anual w eeding w  cooking  b an a n a  d ried  leaf
am m onium  (Basra 15) herbicide ar “  P ' '  „  j  in tcrrow s an d  an  in teg ra ted  weed
m ulch (C B D L M ) to cover th e  J P : X X * . c i d e , r e a . t n e n t u s ^
m a n a g e m e n t , nvolvm g slashing w i th c u t i^ ^ ^  m u lch in g  w ith  C D B L M  on the
ai per ha glufi>sinate am m onium  C hrom «Luunaod«n,tn .A< om pu^
next „  T t , ,  cover crops in ru bber p lan ta tions  like
S c U r ,< ,! p . .A lv h o m m w r d , fc lm ^ n iA m h o c l ,« ta ^  ^

pjieniria phaseohdes. Centrosema pubscens an  rhestuc lv  In  th e  rubber+  c o o k in g
w ere no t com poneners o f  th e  ^ V J r l p p ^ c ^  p roved  to  b e  the

l T : o : : X r i T r  a l l ' r X p l o r e  th e  synergystic  effec t o f  o p tim u m  facto r 

co m b in atio n .

K eywords; B anana; W eed m anagem ent; N igeria

i. Eseklrade. T  U ; O tim o lo y e , ]  R; U gw a, 1 K  an d  Idoko , S O  (2003)

P o tentia ls o f  m u ltip le cropp ing  system s in y o u n g  ru b b e r p lan ta tio n s

]o u n m U fS u su in a h h A g r ic u lM re .l2 {A )- .T )- ') '> . ,  . . , r

A tw o-year study  was co n d u c ted  a t th e  R ubber

1988-99, to evaluare the agronom jc T h e  « .p e r im e n t involved
ui the vast inter rows o f  young ru b b er (H  cow pea sovabean, m elon , m aize an d

respectively, in the 1998 an d  1999 seasons.

Ke>ivords: E conom ic  aspect; M aize; M elon; Soyabean; N igeria

54 E s e k h a d e ,T U ; O k o r e , l K ; O g e h , J  a n d  Id o k o . S O  (2005)

Effec. o f  fertilizer an d  m ulch on  th e  grow th an d  yield o f  in terc ro p p ed  ru b b e r/co o k in g  ban a n a  

a n d  soil p roperties
jm i r m l  c fS u s m w M e  A gricu im rf .m d  ,l,r  E r m r c m m , .  7 ( 1); 2 6 -3 9 .



In the initial four >-cars croppitlg  systems clfect on ru b b e r stem  g ir th  was n o r s ig n if ia „ , 
Howtvct. the application o f  fertilizer* mulch im proved  ru b b e r stem  g ir th  by 7 3 %  relati,, 
to the conrrol. Similarly, the com binetl app lica tion  o f  fe rtiliz e r an ti m u lc h  gave h ig |,„  
bananayield. Consequently, in tercropping  o f  ru b b e r w ith  c o o k in g  b an a n a  an d  combinetl 
application o f  fertiliier and  m ulch is su itab le for soil fe r t i li ty  m a in te n a n c e  an d  crop 
growth jn d  yield in the acid sand o f  sou thern  N igeria .

Keywords: C ropp ing  system; M ulch; Soil p roperty ; Yield; N ig eria  

( « B  Abstracts 2005 /0 1 -2 0 0 5 /0 9 )

55. Eugene, Alcala A (2000)

D evelopm ejn o f  susta inab le  ru b b er-b ased  fa rm in g  system  fo r sm a llb o ld e rs  in the 
Philippines

Proceedings o f  Indonesian Rubber Conference a n d  IR R D B  S ym posium , 1 2 -1 4  S ep te tn b tr 
2000, Bogor, Indonesia.

Keywords: R ubber based farm ing  system ; Sm aH holding; P h ilip p in es

56. FAO ( 1975)

P n lm m a r y  bibliography o f  inureropping  in rubber a n d  o il  p a lm  

FAO, Regional office, Indonesia , N o. 12. 27p.

This bibliography presents a list o f  crops th a t can be grow n as in tc rc ro p s  in  ru b b e r  and 
oil palm  in Indonesia, T hailand  an d  Malaysia.

Keywords; O il palm ; B ibliography; Indonesia ; M alaysia; T h a ila n d

57. Feng, Y Z ; W ang, H  L; Long, Y M and Z h an g , J H  (1 982)

b e t f i c L f  f r ' ‘" f T  c ro p  p la n ts , and
benefica l effects o f  these com m unities on lig h t tn tensity , soil fe rrii .ty  a n d  so il m o istu re

B o ta n y

shading during  the grow ing period “c7< Z  ‘■'̂ ‘1“ '''': «>nic deg ree  o f
trees improved the qualirv  anri '  ̂  ̂ >Jnder th e  sh a d e  o f  ru bber
u s e  o f t h e  a v a i la b le  . u n l i g h t .  M u lt 'is T o r e ^  P '- '^ ^ u c t s  a n d  m a d e  b c i tc - r
m oisture cond itions in n a n .  n f  i P P '“ " ‘ “ " " n 'u n ir ic s  can  also  im p ro v e  soil 

...............................



8. Feng, Y Z i W .n g .H  L-, Z h a n g ,]  H . Z hang . KY ; M a .W J  an d  L o n g ,Y M  (1982)

Experim ental an d  ecological sm dies on a m i.=d  rubber and  tea p lan tation  

A c ta B o ia } n c a S in ic a ,lA { 2 ) \\M 'M ^ -

m whereas w ith  m onoculture the u pper h iirn  for ru bber is 80 0  m.

Keywords; Ecology; S tim ulant p lan t; Tea; C hina 

(H O R T C D  1973-1988)

59 Furia. L  R R (2000)
Ecological in te ra c io n s  betw een maize and  rubber tree W e . . .  brasilUrub) crops ,n

an agroforescry s>'stem

Escola S u p m o r  dc A grim llum  U r n  d ,  Queiroz. P iracicaba, Brazil,

Ke>-w‘ords; A groforestry, Maize; Brazil 

(A GRIS 1999-2002/12)

60. G a ro t, A (1958)

Rice as a catch crop  on a new ly plan ted  rubber estate at T jiku rapa j

M eiuira Perkebunan. 27 :123-127.
In an experim ent young rubber and  rice are grow ing well together, th e  ru b b er "hom ing 40-
60%  b etter grow th an d  com ing  ,n to tapp ing  halt to  one year ea ,h er th a n  P '“ " “
d o n e  w hich are n o t being intercropped. T h e  rice crop m ore than  paid for th e  c o n  o f  c u l t i^ tio n .

Keyv.-orcls: E conom ic aspcct; Rice

(BPPM. A bstract B ibliography o f  Hevea rubber: V  2, 1970.)

61, G iriappa , S (,1‘)95)
P U M „m „  ,a m m y  in India. M D  Publications Pvt L td , N ew  D elh i, Ind ia, 151 p.

-|-h,s book analyses grow th trends in area, p roduc tion  an d  yields o f  m aior p la n a tio n  crops in  
Ind ia  since the 1960s an d  exam ines the problem s and  proS |«cts o l cn itivation  o f  coffee, cocoa, 
rubber, black pepper (f t> e . „ignt>r,) and cardam om  m various regions o f  K a r n a t . ^  Z  f f Z n r r  
C otfee cultivation  is assessed in m ajor coffee grow ing d istricts o f  k a m a ta k a . T h e  difference 
bet..veen small and  large growers is som ew hat m arginal in araW nr c o f e  perfo rm ance, b u t on  
the w hole large growers are m ote successful. C tih ivation  o f  in terc rops has enab led  p o w e rs  to 
achieve better returns. T h e  larger hold ings have a be tter cost-beireh t ratio. C o co a  has been  a 
p ro m isin g  in te rc ro p  in a recanu t p lan ta tio n s , as have black  pep p er a n d  ca rd am o m . The



63.

fw form jnfc o f tliese crops is e\-;iiuafL-d. Rubber is a fasc em erging p lan ra tion  crop  which lu  ̂
.1 promising future. It is iniporinnt t lu t  planrarion crops becom e m ore cxporr-orienred and 
com pctiti\f glt>ba]ly by iiiMm o f  teclinical progress, increased p roduc tiv ity  and  quality

Kn-wofds.: A}»roforcstr)" Ecnnom it aspect; I’lanrarion crop; India

(H O R T C n 1989-2001/03)

Godon, P and Ngu>^n, G Q  (i 997)

Rubber and cashrv.- ijuetcropping systems 

Agricu/iure et Devebppemetit. 6( 15): 169' 174.

The current changes in the economic and adm inistrative s itua tion  favour th e  dcveiopm ent of 
tree crops and. in turn, intercropping systems. O n  traditionaily  cultivated red soils, correcting 
alurainimum toxicity increases yields considerably. However, increasing  soi! tillage gives 
negligible net yield benefits compared to traditional cultivation techniques. O n  the under 
graded red soils o f  the plateau, chisel cultivation is very productive. G ood  levels o f  natural soil 
ferriiity are boosted by large applications o f  therm o phosphate. O n  s loping  degraded  soils 
direct drilling leads to an efficient u seo fm a n u reb y  rain fed rice. T h e  first fertilizer application 
tested restored soil fertility to these soils, These proposals will op tim ize th e  p roduc tion  of 
intercrops, They will contnbute to successftil rubber, cashew, and  coffee p ro d u c tio n  in village 
plantations. Combining cash crops and food crops will aid dcveiopm ent.

Ke>-words: Cashew; Coffee; Soil property; Vietnam

Gohain. T, M eti, S; Pui,™ ose. K I; N a z« r, M A a,.d  C h w d h u r i .  D  (2002)

..... -

) “ « - ' - “ ™ 'M e e R « e a r c h l m r ,m e .K a r n « a K  Ind ia, pp . 40f> 409.

with cach other for space nutricnrsanH 1 . “ S''owing well w irhou tcom pcting

w a s o b . „ . d . „ d . e L C : C l r e l
tea at normal spacing (100  cm X 60 cmi w ^ oM  2 m x .ilong wnh
grow thofrubberw aslow (16 83cm ) k itit rubber plots a t norni;il spacing,
cjopp...* sys™ . Tea p ,a„ „  w e l l i j ^ Z S Z r "

C o ro ra .A A a n d C o m a , K A

p™ duc.,o„
">gy and  a p p l.^ j  ..escarcli, w ith  p a r tia il.ir



„ f e r . , c c  CO m „ k ip l . - c r o p p in g .u a i .3  ,n

K eyw ords: A baca; E co n o m ic  aspect; M u ltip le  c ro pp .ng ', R ice; S p ices, T ro p .c a l fru .t;  

Philipp ines

(H O R T C D  1973-1988)

65. G ris t, P  an d  M en z . K (1995)

M odelling  the econom ics o f  Im p fru a  con tro l in  sm allho lder ru b b e r p lan ta tio n s

Paper N o  5, C en tre  for Resource an d  E nv ironm en ta l S tudies, C an b erra , A ustra lia , . p.

A version o f  th e  BEAM  ru bber ag ro fo restty  m odel (R R Y IE L D , developed  a t ^
o fW ales , Bangor, U K ), m odified for use by sm allholders ,n  Indonesia ,
the in teraction  betw een Im perata an d  rubber, is used ” , “ 7 ,
ru b b e r in erassland  regions in fested  w ith  Im pem ta  cy lm dnca. In  th is  series, th e  ra o ae l
d em o n stra ted  a sign ificant shading  im p act o f  ru b b e r on  Im peram . b o th  in “
econom ic term s. T h e  effect o f  shade in con tro lling  Im pcrau  » iis  p ro fitab ly  a u g m e n te d  y
increasing the p lan ting  densit)- o f  the ru bber trees from  4 00  to  6 0 0 -8 0 0  s tem s/h a . T h e t
was little  d ifference in  p rofitab ilit)’ at these high  densities, an d  th e  resu lts w ere app licab le
the low in tensity  m anagem en t cond itions  faced by sm allho  ders. In  th is  P > P "-
o f  im proved ru bber p lan ting  m aterial (faster grow ing  clones) ,s ' “ " ' " ' “I ^
o f  co n tro l bv shading. O th e r  o p tio n s  considered  to  au g m e n t th e  shad  m g  p o ta i r^ J
o f  ru b b er (by p ro m o tin g  ru bber tree grow th) are in te rc ro p p in g  and
econom ic an.tlysis is m ade o f  th e  hnperatn  co n tro l trea tm en ts , o f  w h ich
n um ber o f  possible com binations, especially w hen the tim ing  d im ension  o f  each is “ '■^'^eret .
T h e  analysis is restrieied to  op tions th a t  are likely to  be feasible relative to  cu rre m  p ractices,
and  those tha t looked  p rom ising  on  the basis o f  an  exp lo ra to ry  analysis u sing  th e  m odel.

K eywords; Agroloresrr,-; E conom ic aspect; I m p ^ M  cylm dnca: W eed m a m ^ e m e n t;  Yield; 

Iu(jonesi:\

( H d R T C D  l ‘)8 ‘)-2Q 01/0 .il

6(,. G ris t, P; M enz, K an d  T h o m a s  (199S)

.Modified version o f  th e  BEAM  ru bber .igroforestry m odel; .Smallholders in  In d o n e sia

h n p ro v w i Sm allholJrr Far„u„g Sym rm  m  I m p fr M  A ria ! o f  S o u t h s  Alia-. Im prrala  
nJprr. N o. 3, C eiiire  for Resource and E nvironm enta l S tudies , A ustralian N a tio n a l Univeisity, 

C iinberra, ,A.uscralia. 28 p.

I'he R RY IELD  m odel is one o f  a series o f  b ioeco iiom ic  m odels developed  as p a r t o f  th e  
BEAM  Project a. the U niversity  C ollege o f  W ales. Bangor, U K . It is rubber-b.ased m odel 
involving a n u m b er o f  b ioclim atic , rop t.graphical and  silv icu ltural variables^ C o m m o t ilies 
from  it include latex, w ood, and  in terc ropped  annu.il an d  peren n ia l crops. 1 he RKY IL l.lJ  
m odel is Im ketl to  the econom ic m odel R R E C O N . and  th e  tw o m odels to g e th e r are designed  
CO be used as an extension too l for farm ers on th e  v iability  o f  ru b lK t in te rc ro p p in g  system s.



67.

68.

™d assesses tilt major lunctions and  in teractions in tlie originnl RRYIEI.D 
I K  r  ,u e . and n » k in g  changes »  reflect c o n d ir.o n s  facing s . .a m .„ ,d „
Z d u c e B  in hdonesta  on cy lM r.cn  infested grasslands. T h e  tu n c t.o n .n e  nt th .

R R f C O N  model is also addressed,

Kei-words: Agroforestir; C ropping system; Econom ic aspect; I m fe r a u  cylindrica, Indonesia 

(CAB Abstracts I996-l')98 /07 )

Grist, P; M em , K a n d  T hom as (1998)

Modified BEAM rubber agroforestry models; RRY IELD an d  R R E C O N  

ACIAR Tei-hnkal Reports Series. No. 42.

This paper detaDs changes to rhe BEAM m odels RRYIELD and R R E C O N , w hich  arc two 
of a scries o fb io  economic models developed by the B ioeconom ic A groforestr) Modelling; 
(BEAM) projcct based at the School o f  A gricultural an d  Forestry  Sciences a t th e  UnivcrMry 
o f Wales, Bangor. UK. T h e  RRYIELD j-nodel deals w ith the biophysical co m p o n e n ts  o f  a 
rubber based a^rofbrestry  system , focusing  on ch an g es in o u tp u t  (h itcx , w o o d  and 
intercropped annual and perennial crops) in response to a n u m b er o f  b ioclim atic , topographic 
and silvicultural variables, O u tp u ts  are mcasued annually  over the life o f  rhc p lantation. 
The RRM ELD model is linked to an econom ic model. R R E C O N . w hich is used to  determ ine 
economic returns from a rubber p lantation. T h e  two m odels are designed  to be.* used in 
com bination as an  extension and  research tool to supp ly  farm ers o r  re searchers with 
information on the viability o f  alternative rubber in terc ropp ing  system s. T h e  w o rk  reported 
here was carried ou t as pan  o f the p ro jec t‘Im proving sm allholder fnrm ingsy.stcm s in fmpeniui 
arcasofSoutheast Asia- a bioeconomic approach', based at the Australian N a tiona l Un ivcr.sit '̂. 
T he  original model was developed for large estates and  governm ent p lan tations and , tiieref ore, 
embodied high le\‘c!s o f  m anagem ent. T h e  changes ou tlined  here aim ed  to  m ake rhe model 
more applicable to smallholders in Imperata infested areas on SI£ Asia, especially  Indciiie.sia.

Kc)'W'ords; Agroforestry; C ropping systeni; E conom ic aspect; Im perntu cyltt)dricu\ NXVcii 
management; Indonesia

(CAB Abstracts 1996-1998/07)

G uha, M iM; N d Kwi and Soong N gin  (1969)

Suitability and prospects o f rubber-grooving „ i b  for in terc ropp ing

Proccdmg, afCrap Dmcnifical'wn in M ahysm  C on fcrm a . 1969,K tiala L um pur, Mal.iysi.i-
Keywords; Soil property, Malaysia

(Cited by M ohd Yusoff, M N «  ai.)

Guotai. Bu (1984)

An Investigation inro the effects o f inrercropping pineapple .u b b er p lan tations 

lrcp ,c .l trc p ,S c im „ m ,IT e c h m L ,g y ,i, 57 . 58 .
Kn'words; Pineapple 

(Cited by I.in, W. etal.)



Rubber Basca l-arming Systems

r,). Haris, B A: C bcain . M  A and  S opandk , D  (1W )H a r i s ,B A ;U io i in ,m n .< .» - - - j , --------

dvat the average LI f  showed a norm al grow th undetO , 1 a n d ly e a ts o ld
and  ?2.2 cal/cm2/day, respecnvely. Upland nee =>'<>*“  observed w hen they were grown
rubbers. H igh variabilines in gro^wh j  j  5O using paraner resulted LI
under 3 -y=ars old rubbers. perfonnance an d  yield w e .

Keywords: Ecolog>. Light in rensi,,. Upland nee-, Indonesra 

(AGRIS 1999-2002/09)

"  : :~ r :
are associated with reduced mtercropprug f  show lower adoption  rates than  o ther
o f the land and eng-aged rn hr l o r part-tim e , e „ „  w ith  (arm ing rubber, im m ature
land ownership groups. Social o f the land (flat/sloped) do  no t significantly influence
and  mature rubber stands sra;, and the nat „ ,im a te d  by em ploying the results

j r : ; " ; —
R e c o r d s :  Logit m odeh Smallholding; Survey, Sri Lrnka 

i">  Hi >ai i e> K ^ I  I- p^ . . . d y „ n d r e ,n r e r c r o p p , . r g o f p c . a n r . t i „ y o t r n g r u b b e r p l _ m t b e S o u th - I : . t t e g ,^ ^ ^



R ubber Based R um iiig  Sy^itenis

f  A V n h u n l  V d a .c c  o f  S o u th  V i e m m .  I n t e r c r o p p in g  | » m u  W « .  A « I )  i n  y o u n g

?  ^ c  arusrion o f former IrmKhoUs, T he nc>v tcd .no log j-a.um buccd  ro unprovm g the
t r : ^ f 3 ' r ; n c . « . i , . * f i r n , e r s M , . c o n . . , d e n i , . K , n g » t l p r o t j x „ ^

ma,,.tt,in,„f a . i  fcrt.li.y in the ntbber pknmuon.,^ Pea nut vanet,- H1.25 .  pt^nut

rf'itmittJtuc fe ttifa r INPKI anti lime as m:ll as the spraymg o f  foljar femi.zcts stginfiomtly impn.ved 
the economic eflFecdvwm o f intercropping pctmut and young rubber T h e  optim um  fc rtibcr
recom m endation«»4tM S0N +80-100PA tSO -«0fvO +300-1000 hme(l<g/lta) + 3.5 htrtsofB ,,,-
ro n 'h i The u *  of the ne .' peanut varieti^ HL25 with rhe application o f  intensive cu ltun j practices 
m U t  obtain aprofir off 1.2 to 3.9 miUion VND /ha. whilst traditional cultural piacticis (Usmg loc;J 
vailerv' Giai-and biv  fcrtiiizer appliarionl only obtained a profit o f  0.2 to 1.9 million V N D /lia. I Ik  
nc«' tedinoiog!' could be widely expanded to young rubber plantations In SER.

Kfywords; Cropping system; Economic aspect; Peanut; Soil fcttilit)-; Vietnam

?3. HuDier, J R and Camacho, E  (} 961)

Some observations on petmajient mixed cropping in the hum id tropics

Titrrmlhu, 26-33.

The net returns for 1959 from a inbced planting o f  rubber and cacao w ere 3 5 %  highoi' chan 
from a rubber plantation o f equal area. In the first plan tation  there w ere 143 ru bber irees [k t 
aCTC in double rows widely spaced and  305 cacao trees per acre in 7-row  stands betw een thf 
double rows o f rubber. In the second plantation there were 2 07  ru bber tree.'s pur acrc. T he 
undcrg^o^^■ti1 in the rubber plantaiion needed cu tting  2-3 times a year, b u t in the ini\cd 
plantation there was only a thin growth o f  weeds bet%veen the double rows o f  ru b b e r u 'ith a 
nanirai mulch o f  leaf litter under the cacao.

KcvTAXJids: Cocoa; Mixed ferming. Humid tropics 

fBPPM Abstraa Bibliography o f Hewa rubber: V 2, 1970.)

74. ICWAl (1999)

Intercropping in inrniamre rubber plamaciou

ht: Fcrm uktbm  ofFarmAccmumng Q t iM m i  an Rubber Pkimatwu h J m n y , I nstitute o f  (.iost and
W odtsAcrountantsoflndia,Calcutta, 1999.pp. 14-18,

InteKtopping tjf suitable crops such as pintapple, banana and ginger in intittature ph;.,.e i,, .,u  ri.-d 
out by smallholders in Kerala. 1 he net estimated income IVom the ahore crops is also w orked our. 

Ke>'words; Banana; Economic aspect; Ginger; Pineapple; Smallholding; KeraJtt; India

75. Iq b a l.S M  M (1993)

M ulticropping o f rubher with tea

m u u , ,  o f,he  R ubb„  f e w ,  I,m i,m e o f  Sri La„ka. 30: 30-33.

crops that would g t f a i ^ in r a m "  durino ri '”  T  p lan ta tio n s  u i grow
6 income during  the unproductive period  for 5 to 6  years ;uid also



Rvibbrr Basi:ii Farm ing  Systems

au rin g  the productive period on w et days w licn p ro d u c tiv ity  o f
T l,is  L u l d  increase p roducttv ity  per ^  W a n d  L c n o rn rc a lly  v iab le.

available labour resources m ore efficiently  an d  profitably.

Keywords-. E conom ic aspect; Fam ily labour; M u tip k  c ro p p m p T e a ; Sr, Lanka 

7f, lobal S M M ; Ire land . C  R and  R odrigo , V H  L (2005)
F lp l.y s io .o g ,ca n im ita tio n s to th e p ro d n c tiv ity o ftea rn tb e ru b b er-tea i,K erc .p p ,n g ^ ^ ^^ ^ ^ ^ ^ ^ ^

“ n l X '  I ! : ! ™  d ete rm ,n e  How m . o r  t : : ^ : c S

unrty  in d ,ca t,n g  - ^ ^ ^ e d  b^elcw unity . T h e  g row th  a n d  y ield  o i
exceeds unity, however, the U   ̂  ̂ kv V.»*tnw ero u n d  inter roocKceeds unity, however, the C PR  o tea was

„-a is lim .ted  ^ ^ X X t i V e ^  mTe”  «  co m p e titio n  im po sin g  ro o t b a r r ie r  th a t

= : : p : , t t b e r „ b b . a . . „ ^ ^

l ^ : ; : : r s r ; ; : n . , d i „ . r - p . r _ . . ^ ^

77.

„ ,a e  to  f„ .icw  c o n t i s .  T h e

“ u ^ r ^ a ; : :  : : n ,? ^ v ,s ,o n s  to  t h e s L c o r . m e n t o r , o n s^ O b ta in e d  tm p ro v ed  overall 

yields from rubber-tea m terc rops com pared  to  sole ru b b e r crops.

Keywords; F.copbysiology; Shade; P lan tin g  density ; Tea; Sri U n l ta

J;tyasree. K R; Jessy, M  D ; N air, A N  S an d  P unnoose . K I (2005)

In tercroppurg  and  its effect on  grow th o f  y o ung  rubber; A survey report

R u h b frB o iird B u H e n ii.l^ [ \) ''2 - -^ -  ,.wsoif%nr»
A survey w,ts condttcted  in the sm allholdings o f  K o tta j^ n ., Ker;.la, Ind.a, 
to study  the ex ten t o f  in tercropping  on the grow th o f  rubber. Erg ty ^  
holders in the region cultivated intercrops ,n rubber
Srxty seven p c rc c tt o f  farm ers cultivated banan;r as m tercrop  and  fourteen  percent 
pineapple. In tercroppnrg  d id  not affect the grow th of ru b b er adversely.

Keyss-ords; Banana; Pineapple; Sm allholding; Survey; Kerala; Ind ia



Jayasuriya, K E and W eilasinglic, D  S (2004)

Impact o f wkirc root disfaie incidcnce on rubber in re r c ro p p t j  w itii tea o r  cin n am o ji 

SulUlin o fih , R u thrr Riieard, h u i t u u  o f  S ri 45 : 6 0 -7 ) .

T h f arcticic discusscs some facts on rhe im portance  o f  co n tro llin g  th e  w b ite  ro o t disease 
in tea and rubber intercropped lands du rin g  th e  early  stages.

Kejnvords: C innam on; Tea; W hite root disease; Sri L a n ta

Jessy, M D and Punnoose, K I (2001)

Intercrops (Malayalam)

R ubbn  M ithm m , 3(2): 28-32.

T he different intccrops like banana, pineapple , ginger, tu rm er ic , vegetab les, tu b e r  crops 
and medicinal plants ccc. th a t can be p lan ted  in  ru b b er p la n ta tio n s  are d esc rib ed . The 
advantageous o f  p lan tin g  in te rc ro p s  a n d  th e  n ec essary  fe a tu re s  to  b e  s e le c te d  aj, 
intercropping rubber p lan tations arc also discussed.

Keywords; Banana; Coffee; Ginger; M edicinal plant; P ineapple; T u rtn e ric ; V egetable; Tuber 
crop; India

Jessy, M D; PhiKp, V; Punnoose, K  I an d  S eth u ra j, M R (1 997)

M uhispccies cropping  system w ith rubber; A p re lim inary  re p o rt

IR SD B  S jm jm iu m  on fa rm in g  System A sp m s o f  the C u itim tio n  o fN :U u ra l R uhber (H e m i  
hrasdum nj. 6 November 1996, Beruwela, Sri Lanka, pp. 8 1 -89 ,

A cropping s)-stem experim ent, w hich included diverse an n u a l an d  p e ren n ia l in .erc rt.p s 
w .th rubber ™  started a t the C entral Experim ner S tation o f  the R u b b er R esearch ln s .,.u .c
o India and State h rm m g  C orpora tion  o f  Kerala, P unalur, In d ia  in 1 9 9 ?  R u b b e r w;„ 
planted tn pa„ed  rows at spacing o f  9 .0m  w ith  a d is tance  w ith in  p aired  rows ,.l 5 . 1 m. 
Banana, pm eapple pepper and cocoa were p lan ted  in th e  w ider in .e rro w  space.s ,„u l a 

ZZJ  established in the n arro w  in te rro w  spaces, 'leak

0 - > '^ W e  potasstutn c o n te n t o f  th t s o i l  w as n o t,te d
p re sen t svmc.'

after SO 7 PO'^ssmm c o n te n t o f  th e  soil wij
f l a r e d  t r t i ta H  ™ * ’ t  ™  “'S - f c a n r l y  su p erio r th e  p re se t

o f  all nutrients. U n T u X a t ' i " r p I t m " ' ' ' f ' h '  ^ P " "
increasing the density o f the com "  °  i 'td ic a ted  a possib ilu ;- o f

and fodder grass were 2,58 2 26 and°2"o7' p in eap p le



81 M  D ; 1’l.ilip , V; P un n o o sc , K  I an d  S elh u ra j, M  R  (1998)

E v .lun ,ion  o f  a m ul.i^pecies cro p p in g  system  d u rm g  im m a tu ru y  pK a.c o f  ru b b e r 

l„dm n Journal o f  N « tu T d R M e r ! l f ! M n h .  ! /(1 8 d 2 ) : 80-87 .

K evw ords. B anana; Cocoa-. C ro p p .n g  sy .rem : E co n o m ic  aspect; F o d d er grass; P ep p er, 

P ineapple; Soil fertilit).; Soil p ioperiy ; Teak; In d ia

82  Jessy, M  D ; P un n o o se , K  1 and  N ayar, T  V R  (2001)

C ro p  d ives.ficarion an d  its sustainab .lity  in young  ru bber p lan ta tio n

J o u m a lo f r k n t a M v  Crops. „  .

1„ an experim en t com m en ced  a t the C en tra l E xperim en t S ta tion  o f  the 
I ■ t' 1 in 199^ ru b b er was p lan ted  in paired rows 9 .0 m  ap a r .
: : t : : L ! : r = : r : : s l ! ! 5 . , n , / r h e n u : b e r o f r u b b e r p l a n t s p e r b e c r a r e w .

annua l s h L  rerm  an d  perennial crops (banana, p ineapple , am o rp h o p h a llu s , d .o sco rea, 
colocasia m d  arrow  root, coffee and  pepper) w ere p lan ted  m  th e  w id er in te r  row  spac . 
L egum e g ro u n d  cover P uerar,. estab lished  in th e  n arro w  in te r  row  spaces^
T e l  and  fodder grass were g tow n a long  th e  boundaries. In tercro p s w ere g row n  d u rin g  th e  
I m i t  i l i a t n r i t y  period  o f  rubber. G row th  o f  ru b b e r w .s  sign ifican tly  su p e r io r  m  th is 
system  com pared  to the m onocu ltu re. An increase in soil available P a n d  K s ta tu s  was n o ticed  
after six years Leaf analyses ind ica ted  c o m p e titio n  for K  a, ce rta in  stages. B enefit co s , ra tios 

gr ^ m ;  b anana, pineapple , an io tp h o p h allu s , d ioscorea, co locasia, a rro w  t ^ r  a n d  fodtler 
graTs a long  w ith  ru b b e r w ere 2 .5 8 , 2 .6 5 , I .9 1 , 1 .27 , 0 .9 4 . L . 4  a n d  , . 9 4  re sp e c tiv e y  
P erfo rm ance o f  p e ren n ia l c rops was poor. L ight in f iltra tio n  s tu d ie s  i n d i c t e d  th a t  d te  
availabiliry o f pho tosyn the tica lly  active rad ia tion  d ro p p e d  to  1.4 1 per ce n t o f  th e  o p en  

at the en d  o f  six vears.
Ke>.v„rds: A m orphopha llus; Arrow  roo t; B anana; C offee; C olocasia; C ro p p in g  system ; 

D ioscorea; Pepper; P ineapple; Soil fertility; Soil p roperty ; K erala; In d ia



Rubber Rjscd I’arn iiiig  Ŝysrc-nt.s

Jose, M J (2002)

Pineapple intercropping in rubber
h, G b M  Compet,lilt,,111 c j h d ia n  R u b h r  PU nm tw m  Industry: R M r r  PUmttrs' Co„fire„„. 
Iniiui2002. (Ed. C  Kuruvilla Jacob). Rubber Rescardi In stitu te o f  Ind ia. Korcayam, India, 

pp. 89-9i.
Inccrcmpping pineapple in rhc initial three years o f  rubber cultivAtion is an accepted practice 
in many parts o f Kerala, In a replanting area o f  1.40ha p lanted d u ring  2 0 0 0 , p ineapp le was 
intercropped and the cost o f cultivation o f  pineapple fo r th e  three years is presentcd.Siniiiarly, 
the year wise cost ofcuitivation for rubber is also worked o u t and presented, T he detaihs o f  the 
cultural operations followed, the labour charges and the cost o f  inpu ts for th e  tw o crops art- 
also presented. The profit from pineapple cultivation for th e  three years from  an area o f  i ,40 
ha was Ri. 1 .5 0 ,2 2 5 /-T he cost ofcuitivation o f  rubber for three years was Rs. 3 8 , 3 5 5 /-. T h e  
commutative net profit for the three years through pineapple in terc ropp ing  from  an area of 
1.40 ha o f rubber was Rs. 1,11.870/-.

Ke\'w’ords; Banana: Ginger; Economic aspect; Pineapple; Kerala; India

Joseph, M (1999)

Studies on some competing factors in the intercropping systems o f  ru bber {Heuiit hrasilicvsis 
Muell. Arg.)

PhD Thesis, Kerala Agricultural University, Thrissur, 95p,

Field experiments were conducted at the Kerala Agricultural U niversity  dui ing 1994-‘)7 lo 
study the extent o f involvement o f  root level com petition and com petition  fo r ligh t m the 
early years o f growth oi rubber. Rooting pattern o f  rubber was s tudied  em ploy ing  '-P  soil 
injccnon Kchniqut. Aciivitv- was applied at varying iareral d isa n c K . In an o th e r t-xpcrim nu. 
rubber ivas interctoppcd witii banana cv. Poovan under two systems o f  p lan ting . In a third 
lieM cxpermient. the mtensity o f hght infiltration through rubber canopies o f  varyini; a«es was
studied. Iheactivc roots o f rubber arc concentrated in radial distances o f  50, 10 0  and  i W  cm
Irom the plant durm g the first, second and third years o f  grow th respectively. B anana can he 
prow,, m the mier row spaces o f rubber as a rainfed crop d u ring  th e  initial th ree  years. 
teu fl,c ,encj-o f hltered hght through dre rubber canopy will lim it the scope for in terc ro p p ,„g
bej-ond the ih,rd year o f growth o f  rubber.

Keywords: Banana; hruit crop; Plantation crop; India

Joseph, T; George, K T; Veeraputhran, S and M ohanakum ar, S (1995)
Arc medicinal plants viable as intercrops?

Rubber Asia. 9(3): 105-110.

ntedjcinal p |a„ r. with rubbcT m d i t t ' X ' ^ o \ « w “  f ' “ ' '  T
market potential. Based on the analysis rh six plants w hich have good

■m^cropping in "laiure rubber p i,,„ taL „ 's  o t^ T im f t  l'" 7 " ' " “
and in tern.s o fd .e  market p o te n tia l  “

Keywords: Econom,c ..pect; Medicinal plant; Kerala; India
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86 Jo sep h . T ; P u n n o o se , K t; H a rid asan . V; M athew , M  a n d  M a n i. J 11 988)

A survey o f  ag ro -econom .c  c o n d itio n s  o f  the sm all ru b b .r  g row ers in A n a k k ara  u l la g e  of 

IduUki D istric t

R u b b e r  Board B ulletin , 24(1); 12-15-
:tonA survey was co n d u c ted  in 1986 am ongst 90 sm all ru b b e r g row ers in  rh e  h igh  elcvati 

tra c t o f  A nakkara village in Idukky  D is tric t, K erala to  s tu d y  th e  p r a c t ,«  “ f  
T h e  grow ers w ere m em bers o f  a social service o rg a n .m .o n  a n d  th e  d a ta  w ere co llec e 
w ith  th e  h elp  o f  q u estio n n aires  sen t th ro u g h  a selected g ro u p  o f  v o lu n tee rs . F ro m  th e  
In fo rm atio n  co llec ted , deta iled  analysis w ere m ade on  p la n tin g  m are n a ls  u sed , ,n te ,x rc p s  
c u l t iv a te d , in te rc ro p p in g  p a tte rn  in  re la t io n  to  size o f  h o ld in g  a n d  J
In te rcropp ing . T h e  survey revealed th a t th e  ru bber grow ers w ere increas.ngly  " 8  
varieties o f  p lan tin g  m aterinls. Small grow ers preferred  o n e  in te rc ro p  a n d  b lack  p ep p e r 

[Piper nigrum] was th f  m ost co m m o n ly  used species.

Keywortls: E co n o m ic  aspect; Pepper-, Sm allho ld ing ; Survey; Idu k k y ; K erala; In d ia

87 . Ju iia id i, U  iind A rif in , S (19891

C ro p p in g  p a tte rn  fo r sm allho lde rs ' ru b b e r u p to  th ree  years' o ld

Proc.eJi„s, o f .h .  R , U , r  R^earch In s tu u u  o fM .k y n a .  R M e r  G rou ,,n  C a n fire n c . M alacca, 

M alaysia, 1989, p p .l ,1 7 -l6 5 .

Food crops o r non^ perennial crops have been designed  an d  tested  a t th e  S em baw a Research 
In s titu te  for Estate C ro p s, to  im prove farm ers c ro p p in g  p a tte rn s . T w o k in d s  ° f  
p a n e rn  have been  tested ; R u b b e r t  Food crops A (co rn *  u p la n d  r.ce -so y b e an -c o w p ea ) 
and  R u b b e r ,  p ineapple . T h e  objec tive o f  t h e s e  ex p e rim en ts  was to  g e t m fo rm a tio n  on  th 
n o te n tn l  y ield  o f  th e  in terc rops an d  to  d e te rm in e  ih e lr  im p a c t on  ru b b e r g r o « h .  T he 
L p e r im e n ts  svere ca rried  o u t for th ree  years, from  1 9 8 5 /8 6  u p to  1 9 8 7 /8 8 . T h e  resu ts 
show ed th a t  food crops p lan ted  betw een rows o f  ru b b e r trees p ro v td ed  good 
first year, w hich  gradually  decreased d u rin g  th e  next tw o years. P in e ap p le  gave g o o d  y id d s  
a n d  g row ing  in terc rops gave positive im p act to ru b b e r grow th .

K eyw ords; C o rn ; C o w p ea ; F ood crop ; P in e ap p le ; Soyabean ; U p la n d  rice ; S em b aw a ; 

Indonc.sia

8 8 . Ju rip rik . S (19961
R u b b e r in rercro p p .n K ; R u b b e r S m a llh o ld e rs  C o m m u n lry  D e v e lo p m e n t P ro je c t; An 
ec-olo^ica! an d  se lf-re lian t new  a ltern .u ivc; T lia iian d  case s tu d y

C onferene. on M onocuU ura. B u n r o n ,.e n u ,l  ar,d Social E j f .m  ar.d  S u s c a M  A k .rn a n v e s .  

2 -6  ju n c  1996, S ongkh la , T h a ila n d

Kej-words; C o m m u n ity  dev e lo p m en t p ro jec t; Ecology; S m a llh o ld in g ; T h a ila n d



92.

R uhber Ba^cd F ann ing  Systcin^

Kaewbamroong. M (1 976)
Pineapple iNenasI »s an .ntcrcrop bm vecn rubber rows a t I 'h u k e t

/»; yvsiiresj m d  D m h fm e m  r f  Rubber SmallhtUlen: IVocerding! o f  the ScconJ Seminar. 1 b- 
23 October 1976, H at Yai, T b jilan tl, pp l61 -l< ;5 .

IniercroppiiiB of pineapple has greatly expanded in the P h u k et reg ion  d u rin g  th e  last five 
)-ears cow rini; around 40%  o f  the total present rubber rep lan ted  area. T h e  paper gives 
information on the varieties, cultural practices, areas an d  the percentage of ru b b e r teplanter;; 
involved with this intercrop, it  concludes by show ing chc attrac tive  n e t re tu rns  ob ta ined  by 
rhe rubber smailhoidcrs.

Keywords: Economic aspect; Pineapple; Smallholding; T h ailan d  

K e l i ,J Z c t  al. {1991)

Deveiopmental aspects o fyoung  rubber trees in tercropped  w ith  food crops in  the suiithern 
Ivory C^oasf

Agronomic Africaine, 3(2); 77-83- 

Keywords; Food crop; Ivory Coast 

(A TA No.88133, 1993.)

Keli J Z; O bouayeba, S and Zehi, J  K (1992)

Influence o f  some food crop systems on young rubber crees in th e  low er Ivory C oast 

A^onom ie Africaine, 4(2); 9 i -10 i .

A study on the intercropping o f  rubber ( /* w a )  and  food crops was co n d u c ted  in the Ivory 
CoaM ftom  1986 to 1988. T h e  cffects o f  food crop  ro ta tio n  an d  various m eth o d s  of 
fenUlzat.on on die gtowdi o f  young rubber trees were determ ined. Pood crops had a  favourable 
e f t a  on die growth o f the rubber trees, bu t yields varied w idely  C hcrn ical fertilizer for 
food crops had positive effects on the rubber trees from the th ird  year onw ards. A t this rime 
the rubber tree roots began to use the soil o f  the inter-rows.

Keywords: Food crop; Growth; Ivory Coast 

(ATA No. 92644, 1994.)

Keli J Z; O m ont, H; H ainnaux, G an d  Zagbahi, J K (1990)

T he temporary association o f  rubber aud food crops in sou .h  C o te  d ’Ivoire 

«  />/as,i^ues. 701: 18 M  87.

groUdnu't", ! n T p t n , a ™ ‘J Z l  'ic e , m a i« ,
were compared with use o f  the"c o f  y o u n g  ru b b e r trees
■rees in t l s  o f stern l ^ t e r "  ' ' 7 " '  ^ 1 -  p erfo rm an ce o f  th e  rubber

probably due to the beneficial efFeas J t h e
crops had no significant^^ffect on ih f  ‘ - 4 ^pplied  to th e  food  crops. T h e  food

on the m c d e n c e  o f  ro o t diseases o r on  levels o f  N  a n d  P m



„ b b e <  b u t they  g.v= lower l.veU o f  leaf C a  and  M g .n d  h ig h e t level, o f  l « f  K  than

Puerariu.
K e y w o ta .C o v e rc to p .C t„ p p in g sy s te ,t .;G to u o d n u ,;M a ,« P la „ ,o in ;R ,c e - ,Y a ™ a v o ty -C o a ..

(H O R T C D  1989-2001/03)

9 ,  Keli, J Z; O m o n t, H . D ea, B G ; K ouadio , A M  C  an d  O bo u ay eb a, S (1997)

R ubbet-based  fa tm iog  systetns w ith  annual and  petenn ia l In tetc rops in th e  Ivory C o a « : 

Overview  o f  20 vrars o f  trials
IR R D B  5 , » »  Sy^en, M p e c . o f  ,h .  o f  m n . r d  S M . r  (H ev.a

U s i l im m ) .  6  N ovem ber 1996. Betuwela, Sri Lanka, pp. 46-5> .

T h e  problem  o f  stabilizing //e»e.-based  farm ing systems o n  ru bber p W .ta t.o n s  in  =
I„ v ,ro n ,n e n t ,s looked at from the a n g l e  o f  in te teropp .ng  ru b b er w .th  3
found in such a sm allholder environm ent. Two types o f  m te rc topp .ng  system . “

S=££;E=^
bo th  . t  rp " r im e n .a l  stat.o.fs and  ,n  the true co..te ..t shows th a t these p ra c t .c s  can be u .e d  .n 
the trad itional agricultural environm ent w ith o u t dam age to  th e  rubber tr«=s, 
the econom ic im pacts are assessed and  varietal and  w eeding problem s are 
km g-dura tion  in tercropp.ng  involving a p lan ting  design w ith  w .dely
l e  o f  achieving a perm anen t association is obviously w ith  a  view to  srab .hzm g ag n c u ltu r . in 
increasinglv limited rural areas. In  this case, it is too early to draw  any definite and  com prehensive 

conclusions b u . the initial results are prom ising.

K eyw ords: C ash  cro p ; E co n o m ic  aspect; F ood crop-, R u b b e r b ase d  fa rm in g  system ; 

Socioeconom ics; Ivory Coiist

94 K han, N  A; K hlsa, .S K; Ya, T  and  T ulachan , P  M  (2001)

An e thnographic enquiry  into the adop tion  o f  co n to u r hedgerow  in terc ro p p in g  agro forestry 
technology bv th e  farmers in the C h h ta g o n g  H .ll Tracts. Bangladesh

AgrU-uku,. ,h ,  H m du  Kush inm aU ya ,, Repon. Procredmg. o f  a .

Sym posmm. 21 -24  M ay 2001, K a thm andu, N epal, pp. 75-78 .

A study  was conduc ted  to  invesrrgate th e  dynam ics o f  th e  ad o p tio n  o l c o n to u r hedgerow  
L i t  ping  agro forestry technology (C H 1,W ) by th e  U p land  Settlem en t P ro ,ec , £.rm ers m 
Z S  1  h L i  fa rm i.,ghousehcld  was allo tted  a total o f  2.1 h a o f la n d , o u t o fw h ic h  0 .5  ha 
“ I s t c i d  h n  h o m e .,L d  agroforestry, and  1.6 ha for raising ru bber in terc ro p p ed  w ith  
banan  .  At the tim e o f  survey 4 2 %  o f  the respondent farm ing  households actively practiced  
( i - l lA  T h e  farm ers who practiced C h ia t gave the following reasons: it helps reduce soil erosion, 
reston^s soil fer.ilit,., encouragcs diversified cropp ing  an d  econom ically  n iore rew arding  th an
;W ft,n g c u h iv a tio „ .T h e c o n s tra in < s to .a d o p tin e C H lA T ,c o i.c lu sio n s  an d  re co m m en d atio n s

are ou tlin ed .
K eyw ords: A groforestry; B anana; C o n to u r  cuk iva tion ; Soil fe rtih ty ; B angladesh



R ubber i ’:irinijig S}'srcnis

K in g sly .P S (t9 ^= i)
E cm w m k .malysis u p i o n  a n d  g inger a , in tercrops in  rub b er p la n u a im ,,  in

Tnchur Taluk

Oissfriariim , P G  D iplom a in N atural R ubber P roduction , K erala A gricu ltural University, 

Thrisiur. India, 43p.

T his study presents an oven-iew of the pattern and econom ic analysis o f  in K rcropp ing  banana, 
tjpjoca and  ginger in im m ature rubber p lan tations in T richur Taltik o f  Keraia, Ind ia. T he 
growth o f  im m ature rubber in term s o f  grow th was favourably in fluenced  by in tercropping  
banana in ginger N endran  banana was found to be the best p rofitab le in te rc ro p  follow ed by 
poovan and ginger. Tapioca intercropping in general adversely affects th e  g row th  o f  young 
riibbrr.

Ke>-\vords: Banana; Econom ic aspect; G inger; Tapioca; Trichur; Kerala; Ind ia  

Koua<lio. A M O  Keli, J  Z  and D ea, B G  (1996)

Food crops association w ith Hei>ea in Coce d ’ Ivorie: R esulting effect on  p ro d u c tio n

IRRD B Symposium an Farming Systetri Aspects o f  the C uhivntion o f  N a tu ra l Rubber (llevea  
brasiiiemis), 6  November 1996, Beruwcta, Sri Lanka, pp. 10-16.

T h e  study o f  the effects o f  the planting o f  different foodcrop system s show ed th a t rlieir use 
lea.ds ro a rubber yield per hectare o f som e rwenry-live percent (25% ) h igher th an  tliat a 
standard ploi with leguminous plants as the interrow cover plants. T h is  h igher yield appeared 
to  be related to the known precocity o f  Hevea trees in association w ith  food crops. 'H k  
ditTerence between the trial samples gradually decreases w ith  tim e. T h e  results in d ica te  the 
im pact o f the com petition o f the legum inous covcr plants on Heuea trees d u rin g  tliLir 
im m ature growth. T his depression, lower w ith food crops, leads ro p ro d u c tio n  gains .u (ho 
opening o f (he trees.

Kcywrods: Econom ic aspect; 1-ood crop; Ivory Coast 

K tishnanku tt)’, P N (1977)

A study o f  intercrops in sm allholdings in India

24-30 November 1977. C ochin, India. p p l9 1 -1 9 5 .

T he Rubber Board o f  India is operating a replanting subsidiary schem e in o rd er to repl in.

m u rn  per hectare. It was also found m be at', a c c e p ta b l" ™ " " '’ '
1 he nenedran variety o f  bananas is also pt'oflt-ible

-  . . e r  I n . e r c „ p p - X r  ^



smoillmlclers is no t as rem unera tive as ginger o r b a n a n ^ . Fu rther, it ha^
im povcrislung .h e  5oil an d  .hereby  n rc .rd ing  th e  grow th  o f  y o ung  rubber. T h e  c u lr.v a t.o n
paddy was least actractive am o n g  ail th e  in tercrops stud ied .

Keywords; B anana; G inger; Tapioca; Kerala; Ind ia

98 K iim m erow , J a n d  R ibeiro , S L (1982)

Fine ,o o , .  in m ixed p k n ta rio n s  o (  H ev.a  (Hevea h ra ,.lU « .s  H .B .K  M ail. A rg.) a n d  cacao 

{Theobroma cacao L.)

Revista Theobroma, 12{2): 1 0 1 'I0 5 .

Fine roots o f  bo th  c o p s  occupied , m ainly th e  to p  15 cm  o f  th e  soil, an d  2 -9  tim es m o te  
' I b e r  ttee  too ts w ete fonnd  in all soil sam ples. R u b b e t to o ts  w ete 3 n n .es  rh tck e t th an  
cocoa roots. T h e  findings are discussed in relation to  fe ttiliia t.o n  tn a m ixed  tu b b e t-c o co a  

p lan ta tion .

Kcy%vords; C ocoa; M ixed farm ing; R o o t activit).; B ta iil 

(H O R T C D  1973-1988)

99. Lai, R B  (1993)

C h o ic e  o f  species in p lan tations for rehabilita tion  o f  jbum ias .

V 4«V »w ». 31(3-41; 82-89.
T h e  su itab ility  is discussed o f  plan tation  crops an d  o th e r tree species in  th e  d ev e lo p tn e n t o f  
areas iftec tcd  by sh ifting  cultivation  (jh .im ), particu larly  in the n o rth eastern  reg ion  o f  In d ia . 
Tree species such ;ui A in u , m p a k m h . P in m  roxburgtn, C m n a m c m m  !pp. 
found  p rom ising  in d ie  regions o f  M anipur, M izoram  and  N ag alan d  for f
jhum  lands. T hese  are l is t  grow ing  sh o rt ro ta tio n  tree  species w h ich  can  b e  grow n m  
co m b in atio n  w ith  m aize, co tto n  o r  o th e r hill crops, a n d  w ith  shade lov ing  cash  crops 1 ke 
ca rdam om , rubber, tea, coffee etc ., thus o ffering  an easy m eans fo r re h ab ilita tio n  o f , h u n t 
lands and  use by  ,hum ias (sh ifting  cu ltivators). F odder trees such as
S M m a  w a lh h ii , U u c a n a  liucocephak. A nocarpm  c im fk sh a  an d  G nirhim  arbarta  a te  su itab le 

on m argin.il fa rm land  an d  co m m u n ity  lands.

Keywords; ABrofore.stry; A gtosilvicultural system ; C ard a m o m ; C ash  crop ; C offee; C o tto n ; 

M aize; Tea; N o r th  Eastern R egion; India 

( H O R f C n  1989-2001/0.1)

100, Lai, V  L; T h a n h , T  P; P ham , T  D ; Le, M  T  an d  N g o , V  H  (1996)

In terc ro p p in g  vvitl\ Heve<i in V ietnam
m O B  Sym p o sn m  an Hnrnnng S p , m  Asp,r,< o f  th ,  CulHuaUcn o f  N a tu ra l R ubber (H ivea  
brasiUrtuii). 6  N ovem ber 1996, Beruw ela, Sri L anka, pp. H  3 -116 .

In terc ro p p in g  w irl, an n u a l an d  perennial c rops in  ru b b e r fields, w h ich  has c o n tr ib u te d  to  
the im provem en t in th e  incom e o f  ru bber grow ers a n d  also th e  effeciive usage of lan d , has



Riil-'bi'.r Based F an n in g  Sysieins

.„<! smaliholJing.' in V lc ra m  fo , a b n g  tim e M odified
b « n p n c^ s^ lb y lx > d .es Ia> = M  j |,o  b « „  adopted to  im prove th e  cffectivmcss „f

aretiiscusscd-
K ^ . d .  A n n u . crop. E .o„o„ ,ic  . p . c .  P e ™ ,.,.l  crop; Soc,o=co„o„,.cs., V .e rn .n ,

,,  U o su » a n . P-, & cag p r..o o „ ., & K a la w c g . S and T h o „ g .o m .r i, A  (1991)

Breeding mungbcan for shade tolcrancc.
2 3 -2 41990 . C hiang-M ai, T h ailan d , pp. 55-100.

T tn cultivars or lines o f mung b a n s  or Vigm  mungo were grow n in pots a t 100, 90  and  ^0»* of 
I Vohr inr^nsirv Pod num ber and root D W  were decreased, and  p lan t he ight increased, m 

‘muTg b L  gmwn at 90%  o f  ̂ 11 sunlight. Seed yield and  p lan t and leaf D W  w ere decreased, 
I d  L - i 4  d«=  d d a H  at 50%  light intensity. Seed yields were h .ghest ,n n .u n g  beans cv. 
PSU 107-3 and PSU I . F low ering  and maturity dates o f PSU 1 w ere least affected b) shading, 
and this caltivar was recommended for intercropping between rows o f  young riibber t tee^  _ 

cv. U-Tliong 2 and BC 48 pmduced m uch higher seed yields than  m u n g  beans „ .  K1 S 
1 and PSU 1 at )00 and 90%  light intensity, but yields a t 50%  hght intensity  were smiilai.,

Keywords: Light intensity, Mungb€5ui; Shade; T hailand

. {CABAbstraccs 1991-1992)

02. LaosuvN’an, P; Sripana. P; Sirisongkram, P  and Tongsom sri, A (1987)

Potential o f food legumes as intercrops with young rubber

Australian Centre fo r Iniemaiioiuil A ^ a d ti ir a l  Risearch {ACIAR) Proceedings. 1987. Canberni, 
Australia, pp. 240.

!n two «perim ents at Songkhla in 1981-85 m ung beans, soyabeans, g roundnu ts  o r m:iizf were 
sown between rows o f rubber o f differing ages. C rop yields tended w ere low m ainly due to 
disease and soil variability. There was no obvious efFeci o f  shading by rubber on liie yield ot 
intercrops in succ«3sive years. In a second experiment intercrops o f  m ung beans + grounclnui^. 
maizt + upland ricc, pigeon peas, a legume cover or bananas with rubber over two years perto rmcd 
well in all cases. G roundnuts and m ung beans yielded 1.8 t/ha. M ung beans + g roundnu ts  and 
maize  ̂ upland rice intercrops gave the largest girth increments in rubber.

Keywords: Groundnut; Maize; Mungbean; Soyabean; Tl^ailand 

(CAB Abstracts 1984-89/May)

103. Laosuwan, P; Yecdum, I; S ripaiu, P and Sirisongkram, P (1988)

A .nudy on intercropping o f young rubber; 1 Yield potential o f different intercrops.

Thai Journal o f  Agricultural Science, 21(3); 179-188.

In a trial carried ou t during  1981-86. rubber was p lanted w ith  a spacing  o f  7 m  between 
rows ana 3 ra between trees within rhe rows and was then in terc ropped  w ith  a legum e covet



•r viastu I a . - / - ■

C M m i tm a  o iih tsc tm  a n d  Pueraria
c r o p  . n i x t u r c  i n d u a i n g  C ahpagom tim  ^  g ro u n d n u ts , t i c c ,  m a j i e ,  b a n a n a s
„ W « W « ,o r w k W m u „ g b e a n 3 [ W p « W . . « L s " y ^ ^  ^  5 ,  , , , 5  ,yha,

o r pu ieapples. M ung beans and  “f,,a ' R lcc g iv m  4 0  kg N  a n d  Z \ 3
respecnvely, b u t soyabeans gave on ly  low  yields o - 7 5  ^  K /h a  y id d e d

nn^ in re r-ro w w ee d in c  was n o t needed.

C . *  ^  « - - « s r r  • *
i W p p l . .  S r .y .b ..n . W « d  Yield,

(H O R T C D  1 9 89-2001 /03)

■u M W ib a w a  G ;B o e th e n d h y a n d S u h a lm i ,  A (19S81

R M e r P r m p c  .  , o f  fo re s try  an d  e s ta te  c ro p s

The deve lopm en t o( agro forestry l- I . „  „ f  th e  n atu ra l forest as a sou rce o f
o f  several alternar.vcs “  ^ ^ ^  bbe / I ™  o n e o f r h e  reco tu n ren d ed

„ ,„ b e r  p ro d u c tio n  tor w ood . L n t a g e s  su ch  as good quality  a n d  several
tree crops to r H  Tl w here as  t,m  „ f  ,„ b b e r  based H T l  d ete rm in e s  th e  cho ice  o f
clones have a good g irjh  „ f  p ,„ , t , „ g  m ateria ls, clones, spacing
technical practices to  be jd a p te d . St. g >> „ a u c in g  t im b e r a n d  latex , results o f  
iu te rc ro p p iu g  and  harvesting  system s. V arious . f  w d  perennial
, , „ a e r s u . , n d o n c s i a o r i n ^ ^ ^ ^ ^ ^ ^
cropping sysrem  research pro |ec , , „ e r a l
.ue cu rren tly  tested in Indoncbuin < in terc rops in  betw een d o u b led  row  (4m  x
l.,tex tim b e r-p ro d u c in g  ..lunes w ere P ^ „ h o d  o f  ru b b e rs  p la n te d
2 ,„ ) X 16 m  o t m am  ru b b e r B PM  ,h a t  no  effect o f  in terc rops

are su ll needed.
K e y w o r d s :  A g r o f o r e s r r y .  l= o re s t t r e e ;  P e r e n n i a l  c ro p - , l i l d o n e s t a

105. Lin W ; C h en . Q ; Z h o u . Z  an d  H u an g . S (1996)

M ixed form ing in  C h in a s  rubber p lan tations
m D B  . f  N .u r a l6 N ovem b er 1996. Bertiwela, Sri U n k a .p p . lO O - lU ,

M ixed . r m in g h a s b e e n  o f



Riibbfi- Based f-'armiiig Svsrem^

intcrcroppcd with tc» bushes, sugar cane, pineapple, pepper, c in n a m o n  etc  a p a n  from  variou, 
cover crops. T h e  mixed farm n.g system is desirable in th e  c o n te ,«  o f c c o n o n t.c  re turns and 
en .ironm enta l effects, although it varies depend ing  on  the c ro p  c o m b in a tio n s  and  market 
dem ands as well as geographical locations an d  re tra in . In  g en e ra l, .n ix ed  fa rm ing  ot 
m tercropping in rubber plantations could fetch an average n et ec o n o m ic  re tu rn  a t ,tround 
R.MBV 1500/hectare in China. In tercropping  in ru bber p lan ta tio n s  can increase the land 
use capacity’ by 30- 50%  and create more job opportunities. T h e  ecological an d  cnvirontnent.il 
effects are more pronounced from such mixed farm ing systems. T h is  can be seen from  reduced 
soil erosion, enliancem enr o f soil n u trien t status, be tter biodiversit)- co m p a red  w ith  arable 
farming, decreased tem perature by 1.2-7.0 '’ C  and  increased h u m id ity  by 2 -1 0 %  to create j 
situation sim ilar Co secondary tropical forests. Som e in te ra c tio tts  b e tw een  rubbei and 
intercrops and the new ecosystems in term s o f  fauna an d  flora are d iscussed . It is concluded 
that correct intercropping in rubber plantations is a sustainable fa rm ing  system . Som e existing 
intercropping problem s in C hina are dealt w ith and  re com m endations  fo r th e ir so lu tion  are 

made.

Keywords: C innam on; Ecolog)'; Econom ic aspect; Land ucilizacion; M ixed fan n in g ; Pepper; 
Pineapple; Soil conservation; Sugar cane; Tea; C hina

106. Lisha, C  (2005)

Competitive interactions in a rubber based agroecosystem w ith  coffee a n d  cocoa ,is intcri-rops 
MSc Disseracion. C entre for P lantation D evelopm ent Studies, U niversity  o f  C alicu t.
India, 66 p.

A study on competitive interactions in a rubber based agro ecos)'tem  w ith  coffee and  cocoa as 
intercrops carried out in a sm allholding in the central rubber-grow ing trac t o f  Indin. The 
study revealed that coffee and cocoa could be grown as intercrops in m atu re  ru b b e r without 
adverse effect on growth and yield o f  rubber. T ho u g h  co n ,p e titio n  existed betw een the 
com potient crops for above ground resources the soil fertility  was im proved  u n d e r tlie 
intercropped situation compared to m onoculture rubber. '

Ke>-word: Cocoa: Toffee; Rubber based farming system; Kerala; India

107. Mak, C and Yap, T  C  (1985)

Soybean intercropping with rubber and oil palm

S' S hanm ugasundaran , e, d l  
Asian Vegetable Research and Development Center, Taiwan, pp. 61-65.

KeywroJs. Economic aspect; Planting density; Soyabean; Taiwan 
(C-AB Abstracts 1984-8‘J/Mayj



M a n u r u n g ,  G a u d  B u rg c ts .P  (1999) u „ ,in e s!
,„ „ „ v a „ v e  farmers: Bapak K aniian. R ^ .v .n ,  ,a „ a „  ,n  Sum atra »  a b o c m m g  bu s.n es .

109.

plants, w hich arc p lam ed at 4X3 m sp ac in g  S. y be
U  o ld  »  p r c v e „  d a m a g e  to  * e  r .b W  r -
years old to  prevent dam age to  ,a „ n ln e  is n o t im peded. T l.e  n o rm al p roblem
slashed o f  w ith  ap ie ce  o f  w ood so that rub b e c a u s e  o f  th e  ptessnce o f  the
on sm allholdings o f  pig and deer attacks on  th
,h o rn y  rattans. T h e  first ra ttan  seeds w ere “ “  K.s ow n nursery. Som e
collected m ainly from  the f  are raised fo t the Forestry
o f  the seedlings ate  now contractcd  o u t to be grow n,

D epartm ent.
Key-words: E conom ic aspect. Innovat.on  adop tion ; R attan , Sumatta-, Indonesia 

(H O R T C D  1989-2001/03)

M asae. A. C ram b , R  A. D ate, R  A. G ru n d o n ; N  ] . R ay m en t. G  E a n d  P ro b e r . M  E  (1993)nD, IV A.; L/dit, ------------  . . .
S ocio-econom tc aspects o f  rubber .n .ercropp .ng  on  a c d  soils ,n  S o u thern  T h atlan d

■ T-t •»___ I c m a lin o  d e rs
,n u n ^ W „ d S y « p o s m m .  1 / - l o  ^ e p t c . u c ,

tite y o u n g  ru b b e r w ith  lood  ^  ^  s o c i o e c o n o m i c  survey o f  sixty ru b b er

in terc ropp ing  ^discusses the results o f  the survey. T h e  survey revealed
smallholders .n  three v tlh g  T h t p p e  ^^  cro p p in g  o f  u p lan d  rice for subsis tence  tosmallholdersinthreevillages.Thispapetd^
a range o f  cro p p in g  practices, from  p Farm ers ad o p te d  in te rc ro p p in g  if
con tinuous cu ltivation  of P '" “ PP, “ J  “  j  ^ey  had  spare fam ily labour. T h e y  ad o p te d  
dieir rubber plots ere ro  m arket o p p o rtu n itie s . T h e

^ r u t T o r o f ^ C c r p ^ m ^ s ^ t e m s h a d t a k e n p l a c e w i t h W ^ ^

com m ercialiiation  o f  in tercropping. , c ■ S n rv ev
K e>^ords: C ro p p in g  system; E conom ic .p e c f .  P ineapple; Rice; Soc.oecononr.es, Survey-,

T h ailan d

n o .  M ath ew ,}  (1984)
A new  ou tlo o k  on  in terp lan ting  o f  tree crops in rubber p lan tations
K .« e n - 5 » ,™ r ,  25 January  1984. K ottayam , India, pp. 25-29.



Rubbtiv Based Farm ing  Svscfins

nuhoponv, which arc grow m j itroi.g, have only hm itcd foliar c o m p « ilio ,i.  T h e  d n a ils  t,f the 
cxpcnm cnl with anjiii as avtm ie r t t ts  arc ako  provided.

K cw ords: Alzcbia; Anjiii; Mahogany; Teak; Tree crop; Kerala; India

! U - Marhev.', M U 974)
Plant association and competitions and intercropping

Fini Siiort-tfnn Tnimifig Course on Rubber Cultivation. ProctsiingatidEstate M anagement. Lm urc  
Notes, 4 November- 4 Decem ber 1974, Rubber Research Institu te  o f  Ind ia. K ottayam , India, 

pp .1 '3 .
T h e  relative advantages and disadvantages o f  m a in ta in in iu g  cover crops an d  intcrcrops 
centralized in rubber plantations are discussed.

Keywords: Cover crop; Econom ic aspect; India

112. M atliew. M (1990)

Intercrops (M.alaj'alann)

/«•• Rubber: Vithu muthal Vipany vare. Rubber Board, K ottayam , Ind ia, 1990. pp. 51-54. 

Keywords; Banana; Plantain; Rice; Tapioca; Turm eric; Kerala; India

Mathew, M ; Pottv', S N ; Punnoose, K 1 and G eorge, C  M  (1978)

Intercropping in rubber plantations

In: Agronomy SoilsPhpiologyaniiEconomics o f  Pkf7tario» Crops: Placrosytri /, 1978 , Kottayani. 
India {Ea. E. V. Nelliat), Indian Society for Plamaion C rops, K asaragod, In d ia , pp. 43  I -437.

Economics o f  raising certain food crops as intercrops in the rubber p iaiitatio iis and  the c-ffecr 
o f such intercropping on the growth o f  rubber plants are discussed. G row ing  tap ioca and 
bananaslnendran and non nendran) was found co fetch additional returns. D ry  lan d  paddy 
and green gram can be economical only when family labour is em ployed. G ro w th  o f  rubber 
p ants, as trva uatcd y the girdi recorded at seventeen m onths after p lan ting , was better in 
p lot. .nrercropp,d with nendran varierj-of banana than rhose wirh rapioca, non-nendr,m  
banana or legume ground cover T he possible reasons for rhe above observations are discossed. 

Keywords: Bamrna; Dry land paddy; Green gram; Tapioca; India

M aihew kuity. T  (2002)

M edicnal plants a» ground cover in robber plantations

pp. 89-92. ' o f  Ind ia, K o ttayam , India.

- T .p p a h  K a ,„ „ k t,tin ii, M alayalam

113



in th e  '...terspace „F rttbber p lan ta tio r,, .n  p k c e  of “ “ f  to leran t
, , e i r  cu ltivation  h e lp y h e  farm er in T h r  p“ n - r e  p ro p o g a te d

: : i—

co v er  w ill  e tib a n ce  th e  b io d iv ersity  and  sn s ta m o tir  herbal w ealth .

K e y w o rd . B ,odiverstty , K a r i .k u r in j i .  M ed .c ina l plant-, Moovila-, O r ila . T h a z h u th a n , .  

T ippali; Ind ia  

115, M e d in a ,  B F a n d  L eite, J M  1985)
j  ^  v/ r̂r̂ ir’arivp m v crs  o n  w a te r in n ltr a t io n  in a Effcct o f  tlu ee  soil m anageincu t system s and  w o  vegetative covers o

yellow latosol from  M anaus. A m azonas, Brazil

Pesquisa A?ropecuaria BrasiUira, 2 0 (  11): 1323-1331-

K eywords; C offee; Brazil 

(CA B A bstracts l ')8 4 /8 9  M ay)

M eng, Q Y ; W ang , Z  Q  an d  C h e n , X  (1999)

Analysis o f  energ,- flow o f  r„bber-tea-ch icken  agroforestry systerr, in t.o p tca l area o f  C h .n a  

J o u r n a l  o fZ h rjim tg A g rku h u ra l U nivrm ty , 25(5): 473-478.

gardens increased gradually. T h e ir  energy o u tp u t/,n p u r  rat,os ^ ^ 9 ;  °
L p e c t t v e l y T b e ^ a n i c  energy



118.

R u b b e r  B -n ed  F a rm in g  S j ,„ m s

chicken system. thearriHdaJ siibsidinrv- e n c r ^  inpur was decreased com paratively and the s}’scc ’ 
stahilit\’ and energy output increased. ^

Kej'wofds: H ne i^’ conversion; Poultrj'; le a ; C hina 

(H O RT CD  1989-2001/03)

Meng. Q Y ; Ye, X j :  Yan, L J and W ang, Z  Q  (1999)

Study on the ecologicai benefits o f the m bbcr-tea-chicken agroforestry system in the ttoni [ 
tepion o f  China. P

Acta Agriculturae Zhejiangemis. 11 (4): 193-195.

A study in Weiichang, H ainan. C hina, showed that co m p ared  w ith  m o n o c ro p p in . a,,<l 
mterctopptng nibber brmlifm ts], a rtlbber-tea i ,W « J -c b ic k e n  aeroforestr,
S)«e,n ,m p»ved soil physieal structure and ferttlity, which increased the yield o f  r u b L r  and t«  
and the qualit)- o f the chicken. ®

Keywords; Agroforestrj-; Soil firtilit)-; Soil property; Tea; C h ina 

(H O RT CD  1989-2001/03)

M coa K M ; Magcale, D  M and Riisastra, 1 W  (1999)

Im prav ingsm allho lder& rm ingsystem s i n a r e a s
cultivation Alternatives to shifting

A ^ m lu ,„  < > m r,fir l« „ n a ,ia m lA g n cu ku rd !!„ .a rch  lA C lA R ) Monograph. 1999. 280  p

S o u ti r ^ A jia  »f
5 secciofis. O ut o f d ttte  5 secdons. sea ion  ? f n d  4 in
interventions (trrowine trees in fiali,,.., u i °  chapters m  w hich various tree-baseil 
intercropping systems are modelled with w 'd  Cith “ °PP'"8>" > "d  in other
ate multipurpose trees and rnbber. and work with ” ' T
hedgerows ,s also descnbed. Some o f these m r je  " T '' '8 = '” ' “ "  ««P -' ^ "d  napier grass 
fcrmers fields, and in these cases nossihl. “ 't ra d y  in place m
with the mctdds can point the TOy T p r L u S l ^ j " '  “ r Policy interventions a.ialysi-d
the larmmg systems modelled are exner^mmr I ' ' “ " “ mic unprovem ents. In o ther c;ises,
•lopes, but some S|Kaal attention is given to I ' ' ” P"=™ Brows on uplands o f  various
“  “ P ""cu la r problem, mperata on steeply sloping tu id  w lie tt soil ert.sion

management; South Ea.st Asi^' Imperata cylivdnca-. S m a llh o ld in g ; W'eeil
(H ORTCD 1989-2001/03)

” * - W ,  , .1 ,1 ,

....



the sustainability o f intercropping in rh t intcrrows o f  young rubber on  acid, highly weathered 
Oxisol (M unchong series) and Utisol (Rengam series). T he |.>ossible effects of liming and  intetcroppiny 
on grow th o f  rubber, were iilso m o n ito i^ . Lime, in the form o f  ground m agnesium  luiicstone 
(G M L). was applied a t rates o f  0 ,0 .5 ,1  and 2 to n n « /h a , and these were rotovated in to  th e  soil at 
depths o f  0-] 5 cm and 0-30 cm , at two weeks before planting of the first c r o p . l  he crofK planted 
were groundnut and  maize. D ata indicated that yield as well as quality o f bo th  maize an d  groundnu t 
improved with application o f  G M L  However, the rate o f  application o f  G M L  needed to achiev-e 
m axim um  yield differed between sites, crop species and time. Generally, G M L  becam e less effective 
with cont inuous cropping, with only the higher rates o f  application o f  lime being able to sustain 
reasonable growth ;uid yield with time. Application o f  G M L  did no t appear to have any deleterious 
effects on girth o f  the rubber trees. O ver a th irty-m onth period, the mean girth increm ent o f  rubber 
trees w ith intercropping was 28 .2  cm  compared to 24.3 cm for trees wnth norm al legum e covere, 
thus indicating thiu trees with intercropping generally grew better d ian  those w ith  norm al legume 
covers. A comparative bencfit-cost analysis indicated that g roundnut perform ed better th an  sweet 
corn and gmin corn. Subject to being substantiated by further indepth researcli, the im proved 
g irthing rate o f  rubber trees suggests prospects for earlier m aturity and returns to investm ent.

Keywords: G roundnut; Maize; Soil property; Malaysia

120. M okh tan idd in , A M ; Eusof, Z; H ashim , G  M ; W ahab, M  A; S udin , M  N  an d  Bachik, A  1
(1991)

Effects o f cultural practices on soil erosion under im m am re rubber.

Developments in Soil Research in Malaysia, pp. \ 83-193.

A bout 40, 000  ha on sloping ground in Malaysia are used for rubber planting often intercropped 
with m ^ze, groundnuts, bananas and papaya. M any farmers’ sm allholdings are o n  oxisols ajid 
ultisols. which, due to continuous cultivation, are exposed to enasion and  degradation. Soil erosion 
was nioniioretl on  erosion plots fitted w ith tipping buckets for runoff an d  a sedim enration pit. 
Results from 5 cultural practices tested on these plots showed that papaya intercropped w ith rubber 
gave the largest soil loss and runoff and  a rapid decline o f  soil fertility. However, soil loss was 
reduced to ! to 2 t/ha when rubber was intercropped with groundnuts. It was concluded that the 
average soil loss and  runoff for one cropping cj-de o f  groundnuts and  maize was greatest from  
papaya and farmers' practices followed by legume and g roundnut an d  papaya plus g roundnuts/ 
maize treatments. Approximately six m onths after legume establishm ent soil erosion was minim al.

Keywords; Banana; C ropping system; G roundnu t; Maize; Papa>-a; Smallholding; Soil fertilit)-, 
Malaysia

(CAB Abstatacts 1995)

121. M orales, j  O ; B angham , W  N and B am is, M  F (1949)

Intercrops in H a v a  planrations

Abstntcts in BiologicalItijormation ColombUi, 7: 12.

T he value o f  various crops for planting as intercrops in yotmg Hevea plantations was studied  in 
areas with a tem perature o f  23-26" C  and an annual rainfall o f  254  cm . Yucca proved to  be a



profirablf crop bur m ai/e required too m ucii labour. T h e  cu ltivation  o f  in tercrops resulted jj 
a l)etter growth o f  the / / « w ,  and fewer repl3cemcnt.s o f  rrecs.

Kc}'words; Yucca; Malaysia

(BPPM Abstract Bibliogrdpiiy o f  Hevea rubber; V  2 . 1970.)

122. Nair, P K R (1 9 8 0 )

Agroforestr)' species: A crop sheets manuaJ

h :  Crop Sheets .Manual. In ternational C ouncil for Research in A groforestr)', N airobi. Kcnvi 
336p.

Agroforestr)' is the grow ing o f  trees an d  crops in term ixed  on  th e  sam e p iece o f  land. It is; 
traditional ferming practice in m any ecological zones. T h is booklet is divided in to  three parts, it 
GeneraJ principles o f  agroforestry, crops sheets o f  som e species o f  the m ajo r econom ic groupso! 
crops and short notes on som e underexploitcd and localized species. M ost o f  the crops mentiond 
are horticuiturai, and include fruit, beverage, spicc and  o th e r plants such as arecanut, cashewanci 
rubber in p an  II, and cucurbiraceous crops, onion, several tree fruit, spicc and  con d im en t pkni!. 
raedicina] and aromatic plants, and  miscellaneous plants (including Orhigriyt, rnartiana. guayult 
and jojoba} in part III. There are se\'eral illustrations o f  in tcrp lan ted  crops. It is .stressed t k  
/^roforestry is only one o f  the farming systems, which are potentially useful in fragile environments 
h  may be particularly applicable where labour is not a lim iting factor.

Keywords; Agroforestr>- Forest tree; Kenya

(H O R T C D  1973-1988)

123. Nayar, T  V  R and  Suja, G  (2004)

P ^ d u c ric n  pot=„riai o f  roo t and  tubers m  m ult.p le c ropp ing  system s involving plant.,,iot

Journal o f  Raol Crops, 30(2): 93-100.

In India, tropical roo t and rttber crops n a t„ d y  cassava, g reater y a t„ , lesser yam , d e p h a n t  fom 
yam, taro, rann.a and  arrow root are tnostiy  cu ltivated  in associa tion  w itl. p la n ta tio n  crop, 

e o “  b '  ' " ™ P P ‘" 8  A e  ro o t an d  tu b ers  will

l "  suci t r l T h  ”  “ “ sm e n t th e  n et inco tne  an d  e n ,p lo y .„ e n t op p o rtn n itie

-..d  econom ic a ^ r „ t i  “ f l
the plantation crops | „  tbi^ n ™ PP'‘'8  system s invo lv ing  trop ica l ro o t a n d  tubers anJ



124. N a ro n g , S and  SooniW orn, N  (1976)

U pland  rice as an intercrop o f  rubber in Songkhla province

ht: Progress find  Development ofR ubber SmallhoU^rs: Proceedings o f  the  7 b ird  A N R P C  Seminar, 
24 -30  N ovem ber 1976, H at Y ai.T hailand , p p l6 7 - l / 0 .

T h is survey was conducted  to  determ ine the num ber and  percentage o f  ru b b er sm allholders 
w ho p lan t up land  rice as an intercrop in Songkhla w ith a view to  sm dy ing  the problem s 
involved and  w o rk o u t guidelines for fu rthe r research an d  extension on in terc ropp ing , i t  shows 
th a t there are m any kinds o f  intercrops such as up land  rice, co rn , g ro u n d n u t, m ungbean , 
p ineapple and  banana being planted. But o f  alt the in tercrops up land  ricc is the favourite. 
However, there are no data on appropriate rice varieties, fertilizer applica tion , and  weed control 
ajid rice diseases. It is suggested th a t m ore research on these areas be co n d u c ted  for the b en e n t 
o f  the sm allholders.

Keywords; Sm allholding; U pland  ricc; W eed m an a jem en i; T h ailan d

125. N eerakkal, I (1998)

Inta-cropping c fm id k ir ta l  plants in m h h tr  p U n a tio m : L ight r ,^u ir ,m e ,m  a n d fh y r n h g y  o f  shack

P h D  T hesis. M aha tm a G andh i Universir)’. K ottayam , India, l6 0 p .

Five species o f  m edicinal plants viz Humhago msta. Adhatoda k d d o m li  Adhatoda iW Ka. A if tn ia  
galanga a n d  S m b ila n th n  h tyn ian ia  were subjected to six trea tm en ts m cludm g hve d itte rcn t 
shade levels o f  30% , 40% , 50% , 60% , and 70% , along with open  sunlight. Periodic observations 
on m orphological, physiological, biochem ica], anatom ical an d  grow th  param eters w ere carried 
o u t. All the five species tended to enhance the d ry  m atter p ro d u c tio n  u nder shade m spite  of a 
clear reduction  in  the photosynthesis per u n it area o f  th e  leaf. T h e  m am  m echanism s of 
adap ta tions are increase in th e  total leaf area, photosynthesis p er lea f an d  ch lorophyll co n ten ts  
and  a decrease in leaf thickness.

Keyw'ords; L ight iniensiry; M edicinal p lan t; Shade; Ind ia

126. N e e ra k k a l, 1; T lio m a s , V; V ijayakum ar. K  R a n d  S e th u ra j, M  R  (1995)

S c re e n in g  fo r sh a d e  to le ra n c e  o f  p o te n tia l  m ed ic in a l p la n ts  as in te rc ro p s  in ru b b e r  

p la n ta tio n
h,t„nalio,mlConftrence on M e d ia m l  a n d  A rom atic P lants Rtsrarch. 30  D e c e m b e r 1 9 9 4 -

1 Jan u a ry  1995, C a lc u tta , Ind ia.
Five coniinerc ia lly  im p o rtan t shade a d a p ted  p lan ts viz, A duthodu beddom ci, A da thoda  m sica, 
A lp im a  gaUmra. Plum bago rosea a n d  Strobilnnthus heyneanus  w ere e lec ted  to  s tu d y  th e  
s h a d e  a d a p ta d o n  c h a ra c te r is tic s  in o rd e r  to  in te rc ro p  th e m  in  ru b b e r  p la n ta t io n s  
O b se rv a tio n s  on  m o rp h o lo g ica l, ana tom ical an d  physio logical p a ram ete rs  w e re  re co rd e d  
in th e  p lan ts  grow n u n d e r d iffe ren t ligh t in tensity . P lan ts  grow n u n d e r 7 0 %  sh ad e  Show ed 
b e tte r  a d a p ta tio n  charac teristics as reflec ted  in p la n t h e ig h t, in te rn o d a l le n g th , lea f area 
to ta l d ry  m a tte r  a n d  p h o to sy n th c tic  ra te  per p lan t. A natom ically , sh ad e  leaves show ed  
v aria tio n  in palisade and  spongy  tissue o rg a n iz a tio n  over o p en  leaves.

K eyw ords: M ed icinal p lan t; Shade; K erala; Ind ia
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129,

Nccrrttkaf. 1; T iiom as, V: M cctiakum ari, T; V ijayakiim ar. K R a n d  S e ih u ra j , M R (2oo] 

L « f  anatomy o f  five nicdicinal species growti in u ler tw o  lig h t regim es 

Phytem orphok^, 5I{2): i8 5 -!8 9 .

The foliar an jrom y o f  five species o f  m edicinal p lan ts  v iz., A d a th o d a  beddom ei A  
A lfim a  faU nga, Plumbago ro,ea m i l  & ob ihm th ts heyneam u  g row n  as in rercrons in n i l ’ 
planm tioM  under d irrc t sun ligh t and  7 0 %  shade was s tu d ie d . A s ig n if ic a n t decrea 
leaf tin'cltncss was observed u n d er shade, w h ich  co u ld  be a t t r ib u te d  to  a d e c re a s '" 
intercellular spice and  cell num ber in  palisade layer.

Kei-words, Leaf anatom y; M edicinal p lan t; Shade; K erala; In d ia  

NeeniW ial, I; Dey, S K; V ijayakuniar, K  R a n d  S e th u ra j. M  R (2 0 0 2 )

D iurnal changes in pho to sy n th e tic  charac teristic  o f .h a d e  a d a p te d  m e d ic in a l p lan ts  .row. 
under open sun ligh t and shade c o n d itio n  ^  ^

Indian Journal o f  Plant Phyiiology. 7(3): 2002. 234-238

Five com m ercially im p o rtan t m edicinal p lan ts viz. C . B C la r k y l^ „ / „ i
» . «  Nees, r o . .  L in n . S ,ra h .L .n .h u .

Pn u nder shade c o n t n L d  for i t  4  I ' '
A--.de is also d i s c u s s ^  -^ Ja p ta b ility  o f  spec iL  ,0

Key^vords; D iurnal change; M edicinal p lan t; P h o to sy n th esis ; In d ia

Neerakkal. I; Viiayalcumar, K R and  Sedturaj, M  R (2005)

r ; : x : L t p '- « t i o „ s ;  Light rcqtiirem encs ;tnd niechaiiisni of

from the studies conducted by in w c r o p p l'"  4 8 ““ ' " r  '" '" t o p p i n g  in rubber plantatioiK
I he hght requirements and p h y s io lo l  o f  I « f  m edicinal p lan ts in rubber plantatioK

o f  these five species o fn .e jic ia d  
H„d,r s .,  com T  m d S M m k

were suited, 70%  shade ™  « ”"»' 5 0% . ™ J
j  50% fo,A. s „ Z l 7 Z  r r "  vasiai and P. rose/7 60% iof



130. N ew m an , S M  (1985)

A survey o f  in tc rc u k u rc  pracciccs an d  research in Sri Lanka 

Agroforestry Systems, 3 (1 ): 25-36.

D etails are given o f  species com posirion , spatia! arrangem enr an d  ju stif ica tio n  fo r g row ing  
th e  crops as m ixrures (soil conse rvation , gen era tio n  o f  fuel a n d  fodder, in cen tiv es  fo r 
replanting, export diversification, m icroclim ate m odification and  reduction  o f  pest incidence). 
T h e  system s inc lude  in terc ropp ing  in tea, ru b b er an d  co c o n u t p lan ta tio n s , sp ice gardens 
an d  alley cro p p in g  betw een legum inous ttee crops.

Kc'y\^'ords; Alley cropp ing ; Tea; Sri Lanka

131. N g , K F ( 1 9 8 0 )

Su itab le ca tchcrop  in ru b b e r sm allholdings II. G ro u n d  n u t p ro d u c tio n  

Siarati Pekebun, 78: 36-42 .

T h is  artic le  discusses m ainly the p lan tin g  tec h n iq u e so f g ro u n d n u t, w-hich is recom nxended 
as a su itab le ca tchcrop  in ru bber sm allholdings. P roblem s faced by  th e  sm sdlholders arc also 

included .

Keywords: G ro u n d n u t; Sm allhold ing; M alaysia 

{Publications o f  th e  R R 1 M . 1980.)

132. N g , K F a n d  A b rah am , P D  {1980}

Suitab le ca tchcrop  in ru b b er sm allhold ings I. M aize p ro d u a io n

S iaran Pekebun; 78 : 28-35-

Several experim en ts were ca rried  o u t by th e  R ubber R esearch In s titu te  o f  M alaysia (R R IM ) 
w ith  th e  aim  o f  discovering the ca tchcrop  th a t can be best grow n an d  from  w hich  a p ro fitab le  
re tu rn  cou ld  be o b ta ined . T h is  artic le  features th e  p lan tin g  o f  maize in sm allh o ld in g s o f  
im m a tu re  rubber. It briefly outlines th e  breeding  p ro p o g a tio n , soil fertility , fe rtiliser and  
m an u rin g , w eed con tro l and  econom ic viabilit>- o f  m aize p ro d u c tio n .

Keywords; M aize; Sm allhold ing; M alaysia 

(P ub lications o f c h e R R l  M . 1980.)

133. N g , K  F; M o h d  Yusof, M N  a n d  A braham . P. D  (19S0)

S u itab le ca tchcrop  in ru bber sm allholdings: 3. Soyabean p ro d u c tio n  

Siarat! Pekebun, 78 : 43-52 .

In  th is article , a b rie f explanation  is presented on  soil suitability, ferriltzation, p lan t p ro tec tio n , 
w eed co iu ro i, econom ic  benefits snd  problem s faced by th e  sm allholders w h o  select soyabean 
as a m eans o f  ad d itio n al incom e to im m atu re  ru b b e r sm allhold ings.

Keywords; E conom ic  aspect; S m allholding; Soil p roperty ; Soyabean; M alaysia 

(P ub lications o f t h e R R l  M , 1980.)



1.^4. Ng, K F jn d  /smsii, I ( i
Suitabif carchcrop in rubber smaiiholdiiigs: 4. B anana production  

Siamti Pekfbun. 7&: 53-61.

Baiiiina is common crop planted in rubber sm allholdings in Malaysia. H ow ever production is 
less intensive i f  compared to the ocher ca tchcrops like maize o r  g ro u n d n u t. T h is  is due to 
cerrain lactors. M arketing is on a m uch sm aller scale and  th is prob icm  can o n ly  be solved if  the 
smallholder is in an area where the dem and for bananas is likely ro be h igh. A dded to this is 
the unstable price of bananas, as a fall in prices m ay have adverse effects on  th e  incom e o f the 
smalliiolders.

Keywords; Banana: Smallholding; M a la r ia  

(Publications o f  the R R I M . 1980.)

135. Nguema, J; H ugot, N  and  EnjaJric, F  (1996)

Rubber and associated food crops in a C entra l African C o u n try

IRRD B Symposium m  Farming System Aspens o f  the C ultivation o f  N a tu ra l R ubber (H em  
irasiliensisj, 6  N ovem ber 199S, Beruwela. Sri Lajika, pp. 1-9.

He,,ea brasiltemis is a perennial species and provides a regular source o f  incom e d u n n e  ,,i 
e»ploirat,on wh.cK usually begins ab o u t six years after p lan ting . W ith in  th e  co n tex t o f  rural 
plantation developm ent, the association o f  food crops grow n betw een ru b b e r trees durinj 
t ira r  im m ature stage ,s a way o f  provid ing  planters w ith  a su p p lem en ta ry  in co m e o r a degree 
o f  food self-sufHciency, T h e  latter po in t was a decid ing  factor in th e  decision  to  in troduce  this 

s m ' 3 ’’r'" ’ f / '  “ P 'rim en ta tio n  led by C .A .T .H  (the  local ce n ter for technical
u p p o rt to Hevea farm ing) has enabled  us to pu b lish  som e recom m endations/sugges.cd  

t productivity. T h e  association o ffo o d  crops proved

“ t T h c  r S  '"d “  experintented
X i a i n ' ^ r  r f  I '  "  “ “ ' - “ '7 « e n  w hen repeated severd  tim es; L  banana.
p l ^ X t h o u ! Z  '" “ " ’'• ,“ '1 Cassava, a trad itional G abonese  stap le food , may be

are estim ated and d e s c A e r ' " “ “ " '  » W ch  m ig h t occur.

Keywrods, Banana; Cassava; Econom ic aspect; G ro u n d n u t; P lan tain ; Rice; G a b o n

136. N guyen, G Q e t a l .  ( jg g g ,

ir “ " ' ' 7 " - p -

PP 4 2 -4 6 . 14-15  O c to b e r  1 9 9 7 , H o  C h i M in h  C ity , V ietnam .

Studies were m ade in 1991 9S i v
the idle land between young r T b r [ / ' / l r r ' ' T  system s to  effecivdy

W  Studies included coniinuouslv crooDcd ' ^  in co m p le te  canopies-
rice, black gram [ £  C o,x  lachrym al Job i (C . kcryma-,ohi\.

e W g „ a  mun;,o\. m aize, m ille t [ P e n n .s e tu m g J e .U



soyabeans, sorghum , groundnu ts and  cowpeas [V. unguiculaca), an d  covcr crops, particu larly  
legumes. Effects o f  fertilizers were analysed, as were re turns o f  th e  various systems.

Keywords: Black gram ; C ropp ing  system; G ro u n d n u t; M aize; Rice; Soyabean; V ietnam

(H O R T C O  1989-2001/03)

137. N g uyen , V T  (2 0 0 !)

M icro phytoclim atic conditions in coffee p lantations under influence o f  the in tercropping  tree

Science a n d  Technology Journal o fA griadture and  Rural DeveUopment, 9: 645-646 .

A phytoclim atic  investigation aim ing a t determ in ing  cond itions o f  rad ia tion , h u m id ity  and  
therm al status in n um ber o f  coffee p lan tations un d er canopies o f  th e  trees was carried o u t 
som e places in D aclac province. T h e  results show ed that trees such  as rubber, c in n a m o n , 
cashcw and  du rian  could  decrease m ore than  70 percent o f  the solar rad ia tion  com in g  to  the 
coffee canopies, thus decreased strongly the coffee yields. In  th e  coffee p lan ta tions  w ith  the 
in terc ropp ing  trees, the w ind  speed was decreased betw een 41 percen t-80  percen t; th e  air 
tem pera tu re  was between T C  4”C  lower and  the relative h u m id ity  was betw een 5 percent-15  
perccnt h igher in com parison w ith in  pure standing  coffee p lantations.

Keywords: Agroclim ate; Coffee; V ietnam

(A G RiS 1999-2002/09)

138. N iln o n d , C ; S u th ip ra d it, S: N ualsri, L; Edw ards. D G ; M yers, R j  K  a n d  G r u n d o n , N  J
(1999)

M anagem en t o f  tropical acid upLind soil for sustainable food crop  p ro d u c tio n  In so u th ern  
T hailand

Thai Jaurm il o f  Agricultural Science, 32(1): 19-30.

A field trial was con d u c ted  in S outhern  T hailand  to develop an d  evaluate in p u t technologies, 
w inch  cou ld  be em ployed for an  o p p o rtu n is tic  food crop  p ro d u c tio n  system  o n  a Typic 
Paleudulrs u n d er rainfed conditions. T h e  trial com pared  ten  d iffe ren t in p u t techno log ies for 
in te rc ro p p in g  a ro ta tio n  o f  g ro u n d n u ts , up lan d  rice, super sweet m aize [sweet corn} an d  
m ungbean  ['/igna  radiata\ betw een y o ung  ru b b e r \h levta \ trees fo r a period  o f  fo u r years 
p rio r to  canopy  closure. Results ind icated  th a t th e  h ighest yields o f  ail crops w ere o b ta in ed  
in the h igh  in p u t technolog)' w hich  inc luded  ap p lica tio n  o f  lim e a n d  in o rg an ic  fertilizers 
c o n ta in in g  N . P. K an d  M g sufficient to m eet crop  requ irem en ts. T h e  low in p u t tech n o lo g y  
w hich  ap p lied  m in im al rates o f  N , P, K, C a an d  M g resu lted  in a low er yield, b u t  was 
econom ically  sound . G reen  m an u re  (slashed M itcunn cochinchinensii, w h ich  had  received 
500  kg /h a  rock  p h o sp h ate  on ce  at sow ing) d id  n o t susta in  yields o f  rice a n d  super sweet 
maize. Technologies w hich did n o t receive any  in o i^an ic  fertilizer, viz. usual farm ers ' practices 
a n d  o rgan ic residues, resulted in com paratively  low  yields o f  g ro u n d n u ts  an d  rice an d  an  
ex trem ely  low  yield o f  maize.

Keywords: C ro p p in g  system ; G ro u n d n u t; M aize; Rice; Soil fertility ; Sw eet co rn ; T h a ila n d  

(C A B  A bstracts 2000)



135.

136,

Ng, K F im l Ismail. I ( 1980)

Suitable catchcrop in rubber smallholdings; 4. B anana p ro d u c tio n  

Siarsn PekfhitR. 78: 53-61.

Banana is common crop planrcd in rubber sm allholdings in M alaysia. H ow ever productio 
less intensive it compared to the o ther catchcrops like m aize o r g ro u n d n u r . T h is is due ' 
certain factors. Marketing is on a much sm aller scale and  this prob lem  a in  on ly  be solvetl ifi* 
smallholder is in an an:.i where the dem and for bananas is likely to  be h igh. A dded to this 
tiie unstable price o f  bananas, as a &1I in prices m ay have adverse effects on  the income o U  
smailhoiders.

Keywords; Banana; Smallholding; Malaysia 

(Publicadons o f  the R R 1 M , 1980.)

N gutm a, J; H ugot. N  and Enjalric, F  (1996)

Rubber and associated food crops in a C entral African C o u n try

p b n .a„ o n  devdopm " t ^ ^ r o d a X n '  H
their immature stage is a wav o f  nrovldi I °  ru b b e r trees durinf

of food sclfsufflciency. T he latter po in t ™  a T a ’d i r f  ’
new crop in Gabon, S in c e l987 _ rhe decision  to  m troduce tfiL'
support to f a ; r „ i  h r r r r  ( * e  local ce n te r for techn,d

techniques that can improve traditional fe som e recom m endations/suggested
■0 have a positive i n f l L c e  J
wtth, the rlce/groundnut rotation i s S t "  - p e r i .n e n td
P antam t , „  offers the best income; a S , " ! "  “ ‘l ' "  tim es; the banana-
planted without damaging repercussbns on ^ G abonese stap le food , may be
are estimated anH nlievea. compecition.c _ -.j ......... .

plantation d ev rlon™ „. ,u .  W ith in  tile  co n tex t o f  run]
betw een ru b b e r trees during; 
em e n ta ry  in co m e o r a degrej 
th e  decision  to  in troduce tfiL' 
(the  local ce n te r for technical 

recom m cndations/suggested 
:ociarion o f  food crops proved 
tng th e  species experimented 
:ed several titnes; the banana- 

.....Nguyen, G Q „ J ,  , , 558 ,

E ffecn v c u rite tio n o fid le  land between rub!
, ... " ™ '" ‘ ™ ''’ " '“ " ’p lete canopies

e „ , , .  C h i M in h  C iry , V ietnam .
Studies were made m l  991.9, ; , , , , -

«u d ie l 'ild ld rd ™ o m ''°“ " * i '‘' ‘' ^ "  ™ ''■ f"'"'" '''’'
including t  r  and c C r l T  " 1 '’ Wack y y  J  Co.* ^

m a..e , m iller



soyiibeatis, sorghum , g roundnuts and cowpeas [V. unguiculata], and  cover crops. parcicuU rly 
legum es. E f lk ts  o f  ferdlizers were analysed, as were returns o f  the various systems.

Key'words; Black gram ; C ropp ing  system; G ro u n d n u t; M aize; Rice; Soyabean; V ietnam  

{ H O R T C D  1989-2001/03)

137. Ngviyen, V  T  (2 0 0 !)

M icro phytoclim atic conditions in coffee p lantations under influence o f  the in tercropp ing  tree 

Science a n d  Technology Journal o fA gria ihure a nd  Rural DeveUopment, 9: 645-646 .

A phytoclim atic  investigation aim m g at decerm ining cond itions o f  rad ia tion , h u m id ity  and  
therm al status in num ber o f  coffee p lan tations u nder canopics o f  the trees was ea rned  o u t 
som e places in Daclac province. T h e  results show ed that trees such as rubber, c in n a m o n , 
cashcw  and  d u rian  could decrease m ore than 70 percent o f  th e  solar rad ia tion  com ing  to the 
coffee canopies, thus decreased strongly the coffee yields. In  the coffee p lan ta tions  w ith  the 
in terc ropp ing  trees, the w ind speed was decreased betw een 41 percent-80  percent; the air 
tem pera tu re  was betw een 2"C 4 ^  lower and  th e  relative h u m id ity  was betw een 5 p e rcen t-1 5 
percent h igher in com parison  w ith  in pure standing  coffee p lan tations.

K e j^ o rd s : Agroclim ate; Coffee; V ietnam  

(A G RIS 1999-2002/09)

138. N iln o n d . C; S u th ip ra d it, S: N ua lsri, L; Edw ards, D  G ; M yers, R J K  a n d  G r u n d o n . N  J

(1999)
M anagem en t o f  tropical acid up land  soil for sustainable food crop  p ro d u c tio n  in so u th e rn  

T h ailan d

Thai J o u r n a l  o f  A gricu lnm d Science, 32(1): 19-30.

A  field trial was conduc ted  in Southern  T hailand  to  develop an d  evaluate in p u t technologies, 
w hich  co u ld  be em ployed for an o p p o rtu n is tic  food crop  p ro d u c tio n  system  o n  a T ypic 
Paleudiilts u nder rainfed conditions. T h e  trial com pared ten  dififerent in p u t techno log ies for 
m te rc ro p p in g  a ro tation  o f  g ro u n d n u ts , up lan d  rice, su p er sw eet m aize [sw eet co rn ] an d  
m u n g b ean  \V igm i rmUaa] betw een y o ung  ru b b e r [Hevm] trees (or a p e rio d  o f  fo u r years 
p rio r to  canopy closure. Results ind ica ted  th a t the highest yields o f  all c rops w ere o b ta in e d  
in th e  high  i.ip u t techno logy  w hich  inc luded  app lica tion  o f  lim e an d  in o rg an ic  fertilizers 
c o n ta in in g  N , P, K and  M g suffic ien t to  m eet crop  requ irem en ts. T h e  low  in p u t tech n o lo g y  
w hich  app lied  m inim al rates o f  N , P. K. C a an d  M g resu lted  in  a  low er y ield , b u t  was 
econom ically  so u n d . G reen m an u re  (slashed ^4M utm  nch in ch in em is . w h ich  h a d  received 
5 00  lig /ha rock  ph o sp h ate  once a t sow ing) d id  n o t susta in  yields o f  rice a n d  su p e r sw eet 
m aize. Technologies w hich d id  no t receive any inorganic fertilizer, viz. usual fiirm ers' practices 
an d  o rg an ic  residues, resulted in com paratively  low  yields o f  g ro u n d n u ts  a n d  rice a n d  an 

ex trem ely  low yield of maize.

Keywords: C ro p p in g  system ; G ro u n d n u t; M aize; Rice; Soil fertility ; Sw eet co rn ; T h a ila n d



139 N ogueira. O  L; De C on to . A J; C aJzavara,'B  B G ; Teixeira. L B; K a to , O  R and  Dc 
Oliveira, R F  (1991'

R «:onim endations for the cuJrivation o f  perennial species in m ixed system s.

Documrntos Centro de Pesqum A^opecuaria do Tropica Umedo. No, 56 , E M B RA PA , CPATU 
Bdcm , Brazil, 61p.

T he systems investigated in this Brazilian study  are: ru b b e r \Jievea hrasiliensis], cocoa 
[Theobromi cafdo] and bananas [Musa] in tercropped %vith m aize [Zea mays] an d  cowpcas 
IV/gTta unguiculaia]-, rubber, black pepper [Piper nigm m ] and  cocoa w ith  m aize an d  co\vpe.is; 
rubber and iirucu [Bixa orelbna] (cocoa can be used as a su b s titu te  i f  th e  uruc ii fails) with 
niaize and cowpcas; urucu and m aracuja [passion fru it, Pnssiflora. edulis] w ith  m aize and 
cowpeas; citrus fruits (orange, lemon or tangerine) and  m aracuja w ith  m aize an d  cowpeas; 
cupuacu [TheohromagrandifhruTfi]. pupiinha [Bactrisgasipaes] an d  ban an as w ith  m aize and 
coi^peas; and (7) cupuacu. acai [EuterpeoUra^ea] and bananas w id i m aize. D e ta ils  o f  cuhurai 
operations, m anagem ent and yields arc given.

Keywords: Cowpea; Food crop; Maize; Pepper; U rucu; Brazil 

(H O R T C D  1989-2001/03)

140. O bouaycba, S (1992)

Agronomie Africaine, 4(1): 21-33.

were satisfactory, and could be improved by s i m T  ^ '1
appropriate plant densities and \ cu ltivation  m easures. T h e se  incliidt-

m l t L a n c e '  T he i n l T J c r e / o f l t  f  ^
fertility with no adverse effect on the niKh a sligh t dech iic  in  th e  initial soil
part o f the food crops, ^  m ad e  th ro u g h  th e  ,,ale of

(ATA No, 9mT 3°™ o l P  Sm allholding; Ivory  C oast

H I ,  Pathiratna, L S S (1 9 9 7 )

R -can: A potential intercrop under rubber i„ Sri Lanka

M e r  sp ,,i  ™ y r . r , t c ^ “ t a l , V X l l ?  -l>ber,

wM less h n t " l  “
T p te  i" -he tiai r  b

« n o w l t  i.. c l t " “  P -> dunkorde,

■ ■ «P '-"« iros,artsn ,a llsca le tria lsw it C.cvaid,us and  C. ps„ ,d o m ,u h



m  select the m ost suitable species o f  rattan as an intercrop under rubber, particularly those tolerate 
shade and least compcticivc w ith rubber.

Keywords: Shade; Rattan; Sri I^nka

142. P ad iiratna, L S  S (2001)
Possibilities for intercropping cinnam on under rubber (Hfvea)

Sri iMtika C m m U fir A p tm k u m l  R eiem h  Pdicy Projca Report ,No. 12 /378 /285 , pp. 1 -22. 

C innam on  was e.stablished alongw ith  rubber in the same season w ith  different in ter row spacm g 
for rubber and  the first harvest was taken after 2.5 yrs. Im et sp e c if  “ “ P '" ™ "  “  
m inim al and the per hectare intercropping yield o f  C innam on  a to u t  7 0 0  ^ e ™  .s
evidence o f  intra species com petition in cinnam on under the plant density used in this experim ent. 
T h e  grow th o f cinnam on established under m ature rubber was badly reduced due m  
from rubber. T here is som e indication that the below g round com petition  from  rubber can be 
reduced by the addition o f  high levels o f  fertili'zer.

Ke)’v.'ords; C innam on; Smallholding: Sri Lanka

143 P ath ira tn a , L  S S and Perera, M K  P  (1996)
Perform ance o f  cinnam on  and  forage grass .  tree legume m ixtures un d er rubber (Hevea)

IR R D B  S y ,„ p o .u ,n  on F .r .n „ g  A s , .a .  o f  .he o f  N a ^ r a l  R ubber (Hevea
hmsUiemis). 6 N ovem ber 1996, Beruwela, Sri U n k a , pp. 41-45.

Two in tercropping systems involving rubber/cinnainon  and ru b b e r/fo ta p  grasses/tree legum es 
were invest,glted. C innam on reached harvesting age 2V^years f
rubber. C inm im on also perfoim ed satisfactorily under m ature rubber w here llgh 
c innam on  was ca. 53%  daylight. T h e  yields un d er jm m ature
com parable to  tha t o f m onocrop cinnam on. A m ong the two species o f  g t^ ses , d ie dry  m atter 
(D M ) yield o f  P am c ,,.. was alm ost double “ f  f
first tw-o years bu t the D M  yields o f  bo th  species declined w ith  the grow th o f  rubber trees. T he 
gnnvtb and  yield o f  bo th  species o f  tree It^urnes w ere poor in
grow th o f  rubber was no t affected adversely by these m terctops du ring  the period o f  study, le, 
three and five years w ith cinnam on and  grass respecti\'e!y- 

Keywords; C innam on', Forage grass; Tree legume; Sn Lanka

144 Path ira tna , L S S an d  Pereta, M  K P  (1998)
E f c t  o f  shade on the bark yield com ponents o f  C innam on  { a „ .a m o . ,u n ,  Verum j .  Pres) 
iniercropped w ith rubber IH n ’ea hrasiUensa MurIL Arg.) 

journal o f  PLltitmion Crops, 26 (I); 70-73.
In this studv the effect o f  shade under rubber trees on the com ponetlts o f  b ^ k  yield an d  their 
re la tionship 'to  bark yield in six m onthly coppiced (har^■es,«^) cinnam on plants ™
investigated. T h e  results show that though cinnarnon is a full .sunlight crop  “  6 - - h  an ^  t o k  
yield was not affected under m oderate shade. It is also capable o f  a tk p tin g  ‘
(21%  day light) to m aintain higher bark yields. Yet the thickness of bark under thrs l . t >  leve was 
poor, w hich m ay no t be very attractive fbr commercial peeling and making good quality q  .

Keywords: C in n a m o n ; Shade; Yield; Sri Lanka



145. Pathiratna. L S S and Pcrera, M  K P (2002)

C on tour and east west row planting system sof rubber for in rercropping: 1 Effects
growth an J  yield o t com poncnr crops

Jo u n u ! o fth r  Rubhrr Research Insiitute o f  Sri Lanka, 85: 53-61.

Light availability in the inter-row is one o f  rhe main constraints to  the productiv ity  o f  intercro 
Easr-^Xcst oriented rubber rows were expccted to allow m ore light in to  th e  inrerrow  and th 
planting system was compared with contour planted rubber in an  experim en t involving thr' 
species o f  intercrops viz: coffbe, cinnam on and a grass {Brachiaria b n zan tba)  T h e  yield o f l  
intercrops dedined with time with the increase o f  com petition  from  rubber. G row th  o f  ruhk. 
wa. m th j  p re s e n t o f  grass after rlie rhird year. T h e  yield too  was low  in grass p lo t
G raw th and yj^ l̂d o f  rubber was 6,™,tred by rhe presence o f  c in n a m o n  as tlic in.erLon 
R rfucnon  in the yield o f intercrops w.u high and occitrred a t an early stage in row s closest 
rubber w h e ^ s  ,t cook 2^ 2 ' years for thts to occur in the m iddle. Yield o f  Z a ,  o ^  nj

Kev^ords: C innam on; Coffee. Grass; Light intensity; P la t,ting  density; Yield; Sri Lanka

146. Padtiratna, L S S Perera, M K P and W ijesuriya, B W  (2004)

Natural Rubber Research. 17(2): 150-158.

rubber/cin„am „„
experim ental design used was c o n v e n iL t ® 7-2 to 18 .0  m w ere tested. Tht
tubber canopies in the 7.2 m " d " T n "  -  1,“ ' ' . ' ' ’' Cl os ur e  of
light to 12 p e rcen t even in the m iddle o f  the i m F  ' ; h  J ^ a r  lim ite d  th e  availabir 
ni o r more, the m iddle o f  the interrow  h ^ e i i  th e  in te rro w  sp a c in g  wa.s 12
density o f  hne roots o f  rubber S T Z a ^  h T 7  P "  ' '8 “' ' -  ' - 'S ' '-
with narrow interrow .pacings, Z r e ' T t  s f  '  m  treatm ents
distM ce from rubber trees. B arky ie ldo fc inna„  “ "i, ’'L ' ' “ ' ‘' ‘‘ " '■ *  i" c re ase  in
«  the next two. Reduction in yield in " ^ r  ® ‘■'“ ■’‘P” ' ' '

narrow interrows. T h e  yield in * e  ,TrH h “ b setv ed  in trea tn ien l.
m e ™  V  V a c i n f T h e l  7 “ '  T ' P "  o f  t h e  f its .

w ^ d " "  t  7 " ' “ '  i - ® r o w  p a e r T h
no t I f i Z f  ' /  ^“ « in ab le  tu b b er/ c in n a m o 'i!" '" ™ *  o f  12 m  o r  mote
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partly  on  technical assum ptions w hich should be confirm ed by cxpcrim cncation) gives an  idea 
o f  the im proved econom ic o u tp u t w hich should result from  using rubber clones instead o f  
unselectcd seedlings in jungle rubber. Both N P V  and  return to Inbourare significantly im proved 
in R ubber Agro forestry systems (RAS) a n d T C S D P  systems w ith  advantages to  RAS in rerms 
o f  incom e diversification, environm enta l benefits and  re turn  to  lab o u r as well as lim ited  
in v estm en t d u rin g  th e  im m a tu re  period  as co m p a red  to  T C S D P  an d  fo r b io d iv e rs ity  
conservation for RAS in particular.

Keywords: Agroforestry; E conom ic aspect; R ubber based farm ing  system ; Indonesia

148. P ere ira. A  V; P ere ira, E  B C ; Freitas Filho, J  dc F an d  Ju n q u e ira , N  T  V  (1997)
R ubber in agroforestry systems
Doatmentos Centro de Pesquisa Agropecuaeria dos Cerrados, N o . 63 , 45  p.
A review is m ade o f  agroforestry systems Brazil in w hich ru bber is in terc ropped  w ith  coffee, 
cocoa, cirrus species, peppers (pim enteira \Piper nigrum\), palm yra palm  an d  o th e r plants 
requiring little  light, and  guarana. T h e  role o f  rubber in rural agroforestry is d iscussed briefly. 

Keywords: A grolorestry; C ocoa; Coffee: Brazil

{H O R T C D  1989-2001/03}

149. Perera, M  B A  an d  Fonseka, J  P  (1991)
Assessm ent o f  tea in Sri l^ n k a

Sri Lanka Journal of Tea Science, 59(1): 37-48.
T h e  land  use p lann ing  p ro jec t using rem ote sensing techniques p roduced  d istric t land  use 
m aps a t the scale o f  1:100 0 00  show ing tea and  o ther m ajor land  use areas in Sri Lanka. T h e  
actual tea grow ing area covers 201 63 0  ha b u r small tea stands (<4ha) are included  u nder 
‘hom esteads’, an d  areas in w hich tea is in terp lan ted  witli cocoa, coffee, peppers, coconuts, 
rubber and  bananas are m apped un d er ‘M ixed Tea and  o th e r Perennial C rops .

Kej-words- Survey: Tea; Sri Lanka 

(CAB A bstarcts 1 9 9 M 9 9 2 )

150. Potiy, S N ; K o th an d a ram a ii, R  an d  M athew , M  (1980)

Field upkeep

hi: Hattdbaoi; of NaUiral Rubber Production in India (Ed. P  N  R adhakrishna Pillai). R ubber 
Research In stitu te  o f  India. K ottayam , India, pp. 145-148,

C h ap te r n ine provides a sho rt account o f  raising annual food or cash crops alongw ith  ru b b e r 
d u rin g  th e  initial years am ong  sm allholders in India. E conom ic aspccts an d  soil p roperties are 
also discu.ssed. A m ong th e  intercrops, ‘ncndran  banana was recom m ended as the m o st su itab le 
in terc rop  besides tapioca, paddy, ginger and  g rtcn  gram.

Keywords: B anana; G inger; G reen gram: Paddy; Tapioca; India

151. P unnoo,.e , K 1  (1990)

B anana in terc ropp ing  (M aiayalam )

Rubber. 296 : 13-14.

Ke)'words: B anana; Kerala; India



Piuuioose, K I (2003)

An updarc ofagrom anagcm cnr in rubber culrh'arion

In: <jlobal comftetttiventis of Indian Rubhrr Plantatiom Industry: Rubber Planters Conferen 
India2002 C. Kuruvilla Jacob), R ubber Research In s ritu te  o f  In d ia , K o ttayam  Ind '̂
pp. 65-76. ■ ‘

In a rree crop like rubber {/̂ etva brastlinisis) with a longgestacion period, adop tion  o f  appropri» 
crop management practices is necwsary for achieving a uniform  stand  o f  trees ready  for tappin! 
in the m inim um  possible period. T he potential o f  high yielding cloncs can be realized onl! 
through scicntifie field management. An attem pt is made to  update and  consolidate the scientisi 
practices in various agromanagement aspects w z p lan ring  m aterials, densit)’ o f  plantine 

i iJ l^ h a X 'tio n  m an a g em en t, in te rc ro p p in g , i r r ig a tio n  a n d  fa,^

Kej-words: Agromanagement; Banana; Medicinal plant; P ineapple; Ind ia

P unnoose, K I; K o th an d aram an , R; P h ilip , V  a n d  Jessy, M  D  (2 0 0 0 )

Field upkeep and  in tercropping

pineapple, c o W  m e r d w T p i r n t r  fo T d ° rs rM
T h e  Im portance o f  in ter-row  m anagem ent in L b b e “ "h “ d ^
discussed. P riority  m ay be given to these cron  ‘n je rc ro p p in g  sy sten ts  is also

p a L y ;

Pushpara /ah , E and  W eng, W  P  (] 959)

C ultivation o f  groundnu ts and  m al.e  as In tercrops in ru b b e r

(C ited  by M o h d Y u s o f f ,M N « » / .)

R ajasekharan, P ( 1989)

.... .........
‘ ' n ‘ ™ ™ tlo n  o f  o u tp u t  p rice s , Tl*



d isco u n ted  net incom e for the first three years was worked ou t a t Rs. 22443.48  per h ea a re . line 
average pineapple plane population in ihc first year o f  planting was 4 565  per hectare an d  the 
total yield for the first three years am ounted to 31 ronnes. T h e  cost o f  production  w orked o u r to 
l^s. 0 .57  per kilogram m e o f  pineapple on  cost C  basis. T h e  BCR o f  the discounted  cash flow was 
2.27. Even though the BCR indicates the econom ic feasibility o f  investm ent, this crop  lacks 
definite policy conten t. M ore and  m ore pineapple processing industries need to be set u p  in 
Kerala so as to have m uch greater value addition w ithin the state itself, resulting in price stabiliry 
and  a fair share o f  consum er's rupee to the growers.

Keywords; E conom ic aspect; Family labour: Pineapple; Kottayam; Kerala; Ind ia

156. Rajasekharan, P  an d  V eeraputhran, S (1998)

M ultiobjective land use planning model for intercropping in small rubber holdings: A com prom ise 
program m ing approach

luiiiaTi Journal of Natural Rubber Research. 11 (1/2): 31-37.

A m ulti objective land use-planning mode! for one-hectare farm  was de\'c loped using  the 
co m p ro m ise  p ro g ram m in g  approach . M ax im ization  o f  gross m arg in  an d  fam ily  lab o u r 
em ploym ent as well as m inim ization o f hired labour and capital borrow ing were th e  objectives 
used an d  d ie activities (crops) included were banana, tapioca, yam , colocasla, tu rm eric , ginger 
and cow pea.T he com prom ise set o f  farm plans showed gross m argins ranging from  Rs. 15691 to 
R s.2 I2 5 0  per ha w here different weights were assigned to the four objectives.

Keywords; Fam ily labour; Land utilization; Smallholding; Kerala; India

157. Rajasekharan, P  an d  V eeraputhran, S (2002)

A doption o f  interca>pping in rubber smallholdings in Kerala, India: A tobit anal)^is 

Agroforestry Systems, 56(1); 1-11.

N atural rubber {Hevea brasiliensis) is one o t the m ajor plantation crops o f  the state o f  Kerala in 
India and  in tercropping  is practiced du ring  the initial gestation period o f  th e  crop. In this paper 
a tob it m odel was used to  study the decision m aking behaviour oflarm ers in adop tion  an d  extent 
o fa d o p tio n  o f  in tercropping  in three regions o f  Kerala. T h e  availability o f  famUy labour an d  the 
type o f  intercrops were found significant in explaining the adoption behaviour in all three r^ io n s . 
T h e  perception o t profitability o f  intercropping was also found to  influence decision on adoption. 
T h e  probability  o f  adoption  o f  intercropping \vas highest for three intercrops, banana [Musa 
spp.), cassava (Manihot escuUnta) and  pineapple [Ananas comosns). Targeting extension efforts to 
groups o f  farmers w ith  av-ailable family labour and  popularising selected intercrops m ay result in 
higher rates o f  adop tion  o f  intercropping in all three regions o f  the state.

Keywords: Banana; Cassava; Family labour; Pineapple; Smallholding: Kerala; Ind ia

158. R id w a n a n d  K hatib , W  (1999)

Effect o f  genotype grow th and yield o f  upland rice as an in tercropping in rubber p lan ting  strip

JurmtlStigma. 7(2): 21-24.

Yield o f  up land  rice in rubber depend  on  variety an d  cultural practices technologie-s. T h e  
experim en t was carried ou r at fa rm ers rubber p lan tation  S itiung, W est S um atra  in th e  ram y



season 1998/1999 (from November. 1998 to M arcb, 1999). Two ftc io rs  o fc x p e n m e  
am niied  in randomized block design in a faciorial w ith  four replicarions. T h re e  varic tir /l ''’" 
o f  upland rice (Jatiluliur. Laul Tawar and G H -Pasam an) as th e  first facto r an d  tw o'r" 
KCl fertilizer application (0 and 75 % /b a) as the second factor. O bjectives o f  th e  e x o e r " 
wrre to obscn.-e the effect o f  varieties/lines and  KCl fertilizer ap p lica tio n  on  g row th  in d '" 'j!  
o f  upland nee as an m tercropping in rubber plan ting  strip. T h e  results show ed th at latilnl 
v^iet>- a,id Pasaman Ime gave better plant grow th, the higher n u m b e r o f  p an ic le /h ill n,„!k!l' 
o fg ram /pan ide  and yield than U u t  Tawar upland rice variety. A pp lica tion  o f  75 U  KCI/k 
signtficantly .n c t^ sed  num ber o f  grain/pan,cle, filled grain percentage an d  yield o f 
nee as an tntercroppmg rubber planting strip. Yield o f  up lan d  rice 14.1 percen t i n e r t  
due to application o f  75 kg KCl/ha. mcreast.

Keywords: Growth; Upland rice; Yield; Indonesia 

(AGRIS 1999-2002/09)

159. Rodrigo, L (1989)

Culrivation o f  banana as an intercrop o f  rubber plantations 

fiaffir/7, R„l,brr Raeanh Imtituu of Sri Lanka. 26-1-2

" 1“  ^
during die immature period in a rubber plantation H  "” ’’ 1 
good cultural practices should be adopted This a r tH  T " '  “  °  
titat are not been given much a t t e n t i o r ^ ' I o ; :  r r o t s

Keywords: Banana; Economic aspect; Sri U n k a

160. Rodrigo, V H  L (2000)

PhDThesis, University o f Wales U K  ’ ofSn U.,k.

W ater use; Sri Lanka
IS i. Rodrigo, V H L  (2001)

Rubber-based intercropping systems
Handbook of Rubber- 1 a 

■mproveTilttl y X ™ d  e e t r ” ” ® " ' " ‘"" rap 's  over »"le
'ncomc;rcducedsuscenrlh i v a r ie rv rr  sum m arized as;
reduced dependency on L 'rV  ‘'J
‘"wrcrops such as bannnr, due to more an d  diseases;
rublicr offers physical ’'** and so re 1 " r '  "u trien ts ; perennial
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the ag ronom ic feasibility o f  grow ing a certain crop given che soil an d  c lim atic  co n d itio n s  o f  a 
particu lar location (i.e. soil dep rh . s tructure and  texture, soil p H . n u tr ie n t availability, nijnfall, 
erosion, relative hum idity , w ind and  elevation/tcmj-wrature) and crop-rc la ted  factors (i.e root 
and canopy  architecture, susceptibility/tolerance to  pests and  diseases, d em a n d  for n u trien ts , 
light requirem ent. aJIelopathyaad lifecycle), im p o rtan t socioeconom ic fectors com prise dem and 
for produce, m arketing /price, capital an d  m ain tenance cost, availability o f  subsidies an d  loan 
schem es, security, labour availability and its requirem ent, availability o f  p lan ting  m aterials and  
ocher inpu ts such as local knowledge and  skill. T h e  m ost com m on  crops grow n d u rin g  the 
im m atu re  phase o f  rubber arc banana, pineapple, passion fru it, sugar cane and  d ifferen t kinds 
o f  vegetables.

Keywords: B anana; E conom ic aspect; Family labour; Passion fruit; P ineapple; Sugar cane; 
Vegetable; Sri Lanka

162. R o d r ig o .V H L { 2 0 0 2 )

R ubber-based  in tercrops for im proved productivit)': T h e  best available today

In: Global Competinveness of Indian Rubber Plantations Industry: Rubber Planters' Conference, 
India 2002 (E d . C . K uruvilla Jacob). R ubber Research In s titu te  o f  In d ia , K o ttayam , In d ia , 
pp. 24-25 .

Suitability  o f  crops for in tercropping  on  rubber lands depends n o t on ly  on  ag ronom ic , b u t 
also socio-econom ic factors. Therefore, this paper aim s to  discuss the p racticality  o f  d ifferen t 
ru bber based in terc ropp ing  systems un d er Sri Lankan conditions. M ost sun-loving  short-term  
crops are su itab le for initial 3 -4  years o f  ru bber w ith  banana being th e  m ost popu lar intercrop. 
P ineapple, passion fru it, sugarcane an d  different types o f  vegetables are grow n, sh o u ld  socio­
econom ic cond itions be conductive. C rops tha t could  be established u n d er m atu re  ru b b e r are 
lim ited , eg. cardam om  an d  vanilla. However, shade tolerant crops such as coffee and  cocoa 
could  be grow n th ro u g h o u t the lifespan o f  rubber provided th a t tem pora ry  shades is given 
d u rin g  th e  early stages. Should econom ically  im p o rtan t sun-loving  perennial crops such as tea 
and  c in n a m o n , be grow n w ith  rubber, the spatial a rrangem ent o f  p lan ting  ru bber has to  be 
;vltcrated com prom ising  the p lan ting  density  for im proved light p en e tra tio n . However, use ot 
such system s m ay d epend  on th e  size o f  the holding. In  ad d itio n  to  th e  grow ing  o f  crops 
betw een ru b b er rows, land  use optim ization  could be achieved by in tro d u cin g  su itab le crops 
to the b o u n d ary  o f  ru b b er clearing w here com petition  for resources will be m inim al. Except 
for few, m ost in tercrops facilitated im proved grow th o f  rubber an d  also co n trib u ted  to  social 
benefits.

Keywords: Banana; E conom ic aspect; Land utilization; Passion fruit; Pineapple; Socioeconomics; 
Sugiu- cane; Vegetable; Sri Lanka

163. R odrigo , V  H  L; N ugaw ela, A; K ariyaw asam , L  S an d  A lu thhcw age (1988)

Field perfo rm ance o f  y o ung  cofFee seedlings and  cu ttings in tercropped  w ith  ru bber 

Jonrtud of the Rubber Research Institute of Sri Lanka, 6 8 : 45-51

In this study  seedlings and  cutting.-; o f  Coffia canephora intercropped w ith  rubber wenr com pared 
for their field es tab lishm ent an d  grow th. It is evident th a t there is no  difFerrnce in the success 

I k*.;.. r.-LJ m.̂ rtar itioMr inoiirc rtf nlnnfi,. licrhr i n r<«rrf-i>rinn.



conversion cffittenc)- and rate ofloss o fdn- matter, estimated by total leaf area, C O , assimilatio 
rate ami dark rcipiraiori- tare res|iectively, ate also similar in both  seedlings an d  cu ttings T *  
is confirmed bv die similar mean lot.il d iy  weight o f  a seedling and a cu tting . T h e  partition i ” 
of.issiniilatei is more towards tool development in the cuttings and is evident by the significantb 
hiph root dr>-wcighrand die root/shoot ratio. T he percenr.igcofassiraiiates partition ing  toward 
the growth at aer,.d parts is less in the cuttings, i.e.52 and  6 7 %  fo r cu ttings and  .seedlino,’ 
irspectively Despite o f  similar light levels, the C O . assimll,ation rates are low er in th e  afternoon 
m borh seedlings and cuttings. T he percentage decline is 23 .5  and  18 .6%  for seedlings 
cuttings nrspccrively

Ke>-words: C o f f c  Light intensirii Sri Umlca

IM R o d r ig o ,  V  H  L ; S r i r l in g ,  C  M ;  T e k J e h a im a n o t ,  Z  a n d  N u g a w e l a ,  A  ( I 9 9 7 )
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FM  Cmfs Research, 52 (1/2): 55-108.
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In this regard, in tercropping  sugarcanc w ith ruhhcr was used as a tool in the present study. 
Sugarcanc was p lanted in two densities together w ith im m ature rubber crop under on-tiirm  
conditions in the in term ediate zone o f  Sri U n k a  and  growth and  yield param eters were assessed. 
T h e  p lan ting  density  o f  sugarcane did no t affect sugarcane yield per u n it length o f  planting, 
hence th e  highest de.islty  tested gave the greatest yield ,,er h ea a re . E ither density  o f  sugarcane 
had no  adverse effect on the grow th o f  rubber, instead intercropped rubber show ed an  im proved 
perform ance over the sole crop. Alleviation o f  radiation stress on  photosyndiesis by th e  partial 
shad ing  given by  sugarcane was identified as the factor, w hich governed the better g row th  o f  
in terc ropped  rubber. Soda! im plications o f  th e  rubber/sugarcane in tercrop  are discussed.

Keywords; A grod im ate ; P lan ting  density; Sugar cajie; Yield; Sri U n lta

166 . R odrigo , V  H  L; S tirling , C  M ; Silva, T  U  K  and  P ad iiran a , P D  (2000)

H igh  density  in terc ro p p in g  w ith  banana rcduces d ie length o f  the im m ature period o f  rubber 
an d  increases latex yield

Proceedings of the Indotmiau Rubber Conference and IRRDB Symposium. 12-14 Septem ber 2000. 
Bogor, Indonesia , pp. 4 9 0 -500 .

T h e  research co n d u c tcd  in Sri Lanka an d  elsewhere has show n th a t in tercropping  does not 
alTect th e  gro w th  o f  rubber, indeed grow th o fy o u n g  rubber trees is often im proved. Few, ifany  
studies how ever have evaluated the long-term  effects o f  in tercropping  d u ring  the im m ature 
phase on  g row th  o f  rubber. Intensive intercropping o f  rubber w ith banana results in a sustained 
increase in grovtah a n d  yield o f  ru bber trees, as well as reducing the length  o f  the unproductive 
im m ature period . T h e  study  vvas an extension o f  the intercrop experim ent described by Rodrigo 
et al. (I 997) in w h ich  ru b b e r was grow n e ither as a  sole crop  (R), o r in tercrop  com prising  an 
additive series o f  o n e  (BR), tw o (BBR) or three (BBBR) rows o f  banana to  one row  o f  rubber. 
In tercro p p in g  h ad  a  positive effect on  the grow th o f  rubber th ro u g h o u t the six years o f  the 
study, w ith  th e  result th a t trees in the in tercrop  trea tm en t were ready for rapping six m onths 
earlier th a n  in th e  sole crop. W hilst g irth  and  height were greater in the intercrops, bark 
thickness was s im ilar to  th a t  o f  the sole crop. T reatm ents had no affect on  latex yield per plant, 
bu r yield p er hectare was greater in the in tercrop  than sole crop  treatm ents due to a greater 
n u m b er o f  tappab ie  trees. R esults are discussed in term s o f  the socioeconom ic im plications b r  
sm allho lder ru b b e r grow ers.

Keywords: B anana; E co n o m ic  aspect; Socioeconomics; Sm allholding; Yield; Sri Lanka

R odrigo , V  H  L; S tirlin g , C  M ; Sam arasekera: K ariyaw asam , L S an d  P ath iraiia , P  D  (2000) 

A gronom ic an d  ec o n o m ic  benefits o f  h igh-density  banana in tercropping  du rin g  the im m ature 
period  o f  ru b b e r w ith  p a rtic u la r em phasis on sm allholders 

Journal of the Rubber Research Institute of Sri Lankd, 8 . :̂ 30-48.

In tercro p p in g  w ith  sh o r t  d u ra tio n  crops alleviates the problem  ol no incom e d u ring  the 
m im atu re  period  o f  th e  ru b b e r crop. B anana is an  im portan t crop  in this context and its 
present re co m m en d a tio n s  in Sri l^ n k a  in p lan ting  density  appear to bcsuboptim aJ for rubber/ 
banana in te rc ro p p in g . T h is  s tu d y  evaluates the effects of plan ting  o f  banana wich respect to 
resource use a n d  p ro d u c tiv ity  on  im m atu re  ru bber lands. Field trials were conducted  a t two



168.

liK-alions witli a Ijrpc-itjle  cxpetiniem (5 lu ) and a small scalc irial (Ib a ). T h ere  were fi 
trtatm cius comprising sole crops rubber ( R 1 and banana (B) and  three in tercrops consisri"^ 
o f  an additive series o f  one (BR), two (BBR) and three (BBBR) rows o f  banana to  o n e  row "r 
n .bber Biomass producrivit,- and leaf area index showed a steady increase w ith  incrca.i 
plantnig densrty in the rtibber/banana intercrop. T here was no  id en tifica tio n  o f  an v  n e c a ti?  
effect o f  m utual shading on either crop; indeed grow th was enhanced , resu lting  in a 4  
36 % increase m biomass per plan, o f  rubber and banana respectively, in th e  high  J e n  u 
BBBR relative to the single tow BR intercrop. As a result, th e  L and e q u iv a le n t ra tio  (Lb 
for biomass increased by 76%  from the BR to BBBR intercrop. Because tre a tm e n ts  h t  I  
signihcant effect on bunch yield per banana p lan t o r harvested percentage, yield per beer ” 
in c re a s e d  th r c e - ( o ld  f ro m  th e  c u r r e n r  r e c o m m e n d e d  B R  t o  B B B R  i n r e r c r o n  r e s i d e ' ' 

estimated 350%  increase in profits from the banana crop  An inc ea^I L T  “
.•as the ptmeipal cause o f  the increased productivit,- i.^ high d e i X  n 3 0 “  “ ‘’l ' " '  
a v e r a g e , r a d i a t i o n  a n d  w a r e r  u s e  in  rhf» R R R R  ' • e r c r o p s  a n d  on

-p e c tiv e ly , over the B R in te tc t : ;  N ^tbe;ph™ :v:^^^^^^
the increase in m utual shad ing  a t the lea f level T h  '  7 '
photosynthesis and bence ligbt-tise efficiencv resulted f  P i- i'"
p lant.T heincrcase in girth ofintercroDD edriibbe ™ "' f  lea f area per
phase resulting m an earlier onset o f  taooi ' th e  im niatiire

T he social implications o f  these findings a re  cl."scus 'sed '""° '’

Banana. Economic aspect; Light m tensit,. P lan ting  densit,,; S ocioeconon.ics; Sri

Rodrigo. V H  L; Stirling, C  M, N aranpanaw a R M  A R .  ta  ,
' " - t o p p i n g  ^  B H e ra tb , P  H  M U  (200  I ,

■mercrops planted at three densities o f  b a i t  .'I'
'tpofimiry Systrms, 51; 35 .43

: „ t r e r f “  - f

m m m m
-n tm o n c o m p a 'n iS  c ; p o ' r K ' ’'’ ' " \ " " « ‘” 8 f ™ -  ^3  to i 
'■f’w o f b a n a n a d m r . ^ i ,  '^ ■ '• ^ ^ c u r r c n t e x tp n c l r v  w a s  r iu -  n io s r

a g r o n o m i c  c x p c r im c n r  r u b b e r  ro w s . A  f i n a n c i a l  a n "  f o r  a  s i i i j - )e

<imsity o f banana was’i n T r  ' ‘*(‘*'1'  »  raise profits C m  ' ' k
t ^ n a  intercrops waT, ™ rrem  I

costs, r a b : : ~ ^ ' " r ™ ^ " “ ' " p - ^
ofbanana on each co "  " f  fru it T h  n

Etew banana without c h /  " r " ™ '  "  T he su r ' a o f  p lan tin g

" *  on  ,m n ,„ ,„ ,^ . r t i h b e T h T r r "
'■ 'n a .s  t h e n  c u r r e n i



re co m m en d a tio n s  for chem ical in p u ts  need to be addressed in o rd e r to  b rin g  initial costs 
dow n to  a su sta in ab le  level for sm allholders.

Keywords: B anana; P la n tin g  density ; Sm allholding; Socioeconom ics; Survey-; Sri Lanka

]69 . R odrigo , V  H  L; S tirlin g , C  M ; T ekJehaim ajio t, Z  an d  N ugaw ela, A (2001)

In te rc ro p p in g  w ith  b an a n a  to  im prove fractional in tercep tion  and  rad ia tion  use efficiency 
o f  im m a tu re  ru b b e r p la n ta tio n s

fielJ Crops Research. 69; 2 3 7 -2 4 9 .

To evaluate c u rre n t re co m m en d a tio n s  for in terc ropp ing  ru bber in Sri L anka, th e  effects o fa  
range o f  p la n tin g  densities o f  b an a n a  were assessed, in  this paper, th e  hypothesis th a t rubber/ 
b an a n a  in te rc ro p p in g , even a t h igh  densities o f  banana, results in an increase in biom ass 
per u n ir lan d  area a n d  p e r crop  p la n t d u e  to an  increase in b o th  rad ia tion  cap tu re  and 
radiacion*use efficiency  was tested . Five trea tm en ts  w ere im posed: sole crop  ru b b e r (R); sole 
crop  b an a n a  (B ); an d  th ree in te rc ro p  trea tm en ts  com prising  and  additive series o f  one (BR), 
tw o (B B R) a n d  th ree  (BBBR) rows o f  b an an a to o n e  row  o f  ru b b e r D ry  m atte r p roduction  
in th e  ru b b e r-b a sed  tre a tm e n ts  was d irec tly  related to  p lan tin g  densic)', being least in the 
sole ru b b e r a n d  greatest in BBB R  in tercrop . A m ore th an  four-fo ld  increase in d ry  m atter 
across tre a tm e n ts  derived  from  an  increase n o t on ly  in  ligh t cap tu re  (270) b u t also rad ia tion- 
use coeffic iency  (R U E . 2 30). N e ith e r R  n o r BR  trea tm e n t, w hich  is cu rren tly  rccom m endcd 
for in te rc ro p p in g  in  Sri L anka, achieved full g ro u n d  cover w ith  fractional in tercep tion  
rem ain in g  below  4 0  an d  30 , respectively. F ractional in tercep tion  was greatest in BBBR 
tre a tm e n t an d  by th e  en d  o f  th e  m easu rem en t period , to tal in tercepted  rad ia tion  was 23 and 
73 g rea ter th an  th a t  in th e  B B R  an d  BR in tercrops, respectively. Shade d id  n o t lim it e ither 
p h o to sy n th e sis  o r grov^ah o f  c o m p o n e n t crops in th e  in tercrops, even w hen p lan ting  density  
o f  b an an a w as increased  three -fo ld . In tercro p p in g  increased grow th o f  b o th  rubber and 
b an an a c o m p o n e n ts  suggesting  th a t  sh.ide associated w ith  the denser in terc rop  canopies, 
m o d en ited  th a t  m ic ro c lim ate  an d  alleviated p lan t stress. T hese results high ligh t the poten tial 
gains th a t can  be m ade by in te rc ro p p in g  an d  op tim iz ing  p lan ting  density  fo r im proved 
resource c a p tu re  in im m a tu re  ru b b e r p lan ta tions.

K eyw ords; B anana ; L igh t in ten sity ; P lan tin g  density ; Sri Lanka

170. R o d rig o , V  H  L; T h e n a k o o n , S a n d  S tir lin g , C  M  (2001)

P r io r i t ie s  a n d  o b je c tiv e s  o f  s m a l lh o ld e r  ru b b e r  g ro w ers  a n d  th e  c o n t r ib u t io n  o f  
in te rc ro p p in g  to  liv e lih o o d  s trateg ies: A  case s tu d y  from  Sri Lanka

Outlook 017 Agriculture, 3 0  (4): 2 6 1 -2 6 6 .

A case s tu d y  is u se d  to  i l lu s tra te  th e  a g ro n o m ic  an d  so c io ec o n o m ic  co m p lex ity  o f  
sm a llh o ld e r  c r o p p in g  sy s tem s  in  S ri L an k a  a n d  how  ru b b e r, a n d  in p a r tic u la r  th e  
in te rc ro p p in g  o f  im m a tu re  ru b b e r, has c o n tr ib u te d  to im prov ing  rural livelihoods through  
ra ising  h o u se h o ld  in c o m e  a n d  ca p ita l assets. Sm allho lde r cro p p in g  system s arc extrem ely 
diverse a n d  w h a t ap p e a re d  in itia lly  as ra n d o m  p la n tin g  was seen to  be an y th m g  b u t, w ith 
p la n tin g  a r ra n g e m e n ts  based  o n  a th o ro u g h  know ledge o f  local soil an d  n iic ro d im ate  
co n d it io n s , as w ell as o n  th e  specific  needs o f  th e  househo ld . T h e  p o ten tia l benefits o f 
in terc ro p n in L ' im m a tu re  ru b b e r are d iscussed  and  th e  au th o rs  show  how  th e  m ore hberal



artuudc towards iiuercroppjng within the rubber extension serWcc has im pacted  posirivdy  oti 
rhf Iiveiihood-s o f  smallholder farmers. A caih flow was constructed for die Iiouschoid. indicatin 
that over two-tliirdi ol annua] houseJiold incom e was derived from  on farm  activiries, w itli 70 
o f this from intercropping on im m ature rubber land, 'f l ie  benefits o f  ru bber in terc ro p p in e  to 
income generation, l.ind tenure and upkeep o f  im m nture rubber lands are discussed w irlun  the 
context not only o f the smallholder, bu t also in term s o f  the estate sector.

M  r a n t r  systems Econom ic aipect; S m allhold ing; U n d  ..tili^jition;

Rodrigo, V  H  L; Silva, T  U K; K ariyaw asam , L  S a n d  M u n a s in g h c , E  S (2 0 0 2 ) 

R ubber/tim ber intercropping  .wstcn.s and  ch .ir  im p act o n  th e  p e rfo rm an c e  o f  ru h b c ,

of the Rubber Research Institute of Sri Lanka 85- 10 26

p s s s i a i s s s
established together with rubber com n ' ' f  c o u ld  be

planted in the trad itionaf single t L L t e m  T l e 1  t
has mitigated the stem  borer a ttack  o n ^ i l ,  ' f  P rovided by th e  ru b b e r canopv 
was successful ss'ith five year old rubber Paired raw  ' '  “ “ W i'l 'm e n t o f  M ahogany

™w planting  system for th ^ b e t'i '*  ' ’' ' t l ”  preferred
and M ahogany w ith  five year o ld  fu b b e r H K “

b o u n d a r ie s a n d in d ie v a c a n 'p a tc h e s r f  u b L  "  "»iid yield o f  ru b b e r ‘' ' ' “ '"g s  w ith  no  adverse effects o n  grow th

Feasibility o f

this study-aim ed
inrercronpinE svsrf-mc c ^  o f  erowlno i ^ '" ‘ber, therefore
b - ' - d a ^ ^ n  1 ' " " ‘’- I p s l r j ,  ® - b b e r / . i i n b c t

r e j d .  c ! r w r : x f “ ° ' i " ' ' ' - ' - r i n g s ( r a  - w s ,  o „  ,he
'P=<ial arrangement, o f p b „  i„7 ''* ™ ''™  ™ bher rows were a « e l

H inter-row  p lan ting  system.



despite chc advan tage o f  having  the highest establishm ent rate, A lstonia showed a com petitive 
effect on g row th  an d  yield o f  rubber if  bo th  crops arc p lanted together, ts ta b lish n ic n t o f 
M ahogany was successful u n d e r  the shade o f  rubber, however it was nor the case for Alstonia. In 
order to m in im ize co m p e ti t io n  o n  rubber, it is suggested ro p lan t tim ber crops allow ing frtst 
2-3 years for th e  es tab lish m en t o f  rubber. T h e  paired row  system o f  p lan ting  facilitated the 
csrablishm ent tim b e r crops even a t later stage, however this system m ust be im proved in order 
ro m inim ize th e  in ter-spccific  co m p etitio n  o f  rubber. N o clear com petitive effect on  rubber 
was fo und , i f  tim b e r trees are grow n e ither along  the boundaries or in the vacant patches o f  
m ature ru b b er clearings in d ica tin g  why grow ers in their ow n have established these systems.

Keywords: A lstonia; M ahogany; P lan ting  density; T im ber plan tation ; Sri Lanka

173. R odrigo , V  H  L; S tirlin g , C  M ; T h e n a k o o n , S; Senevira thna, A M  W K a n d  P ath irana , P D
(2003)

T echnology re fm em en t o f  rubber/ banana in tercropping  using a farm er participatory approach 

Tropical Agricult ural Research and Extension, 6 ; 77-84.

O n -farm  ad o p tio n  o f  th e  technologies developed u nder on-station conditions has been below 
expectations, d em a n d in g  technology refinem ent in accordance w ith the requirements of end- 
user farmers. However, assessm ent o f  farmers' needs and subsequent adjustm ent o f  the technology 
are tim e consum ing  com pared  w ith  tha t o f  direcr recom m endations, which have often been 
practiced. T h e  s tu d y  rep o rted  here was on th e  rcchnology refm em ent o f  rubber/banana 
intercropping  an d  identifica tion  o f  issues related ro rubber cultivation a t die smallholder level in 
Sri Lanka. P lan tin g  o f  a  single row o f  banana between r^ o  rubber rows had initially been 
recom m ended in ru b b e r/b an a n a  in tercropping, however, an on-station experim ent showed that 
plan ting  densit}- o f  banana w ith  rubber could be increased threefold w ithout any deleterious 
effect on  e ither crop. Based on som e prelim inar)’ observ'ations on  farmers needs, a series o f  on- 
f;\rm experim ents w ere set u p  in four villages in bo th  the wet and  interm ediate zones o f Sn 
Lanka. Borh biophysical factors on  p lan t grow th and  socio-cultural effects m the rural context 
were also taken in to  consideration . Finally, the observations made by scientists were verified 
through a  farm er partic ipa ted  central w orkshop. Selection o f rubber by the smallholders was 
driven by tw o m ain  benefits, firstly as a long-term  incom e source and secondly to secure land 
ownership. In tercro p p in g  was a practical m easure to generate income during  the early s t a ^  of 
rubber cu ltivation , particularly  in the interm ediate zone where farmers depend more on o n - ^ m  
chan off-farm  activities. T h e  extension services on  rubber w ere not up to expectations of the 
farmers. In ad d itio n  to  th e  m arket factors, crop selection o f  intercropping was based on the 
incom c level o f  fu 'm ers and  availabilit)- o f  family labour. A m ong the systems tested, m o-m w  
planting system  for ban an a w ith  rubber was found to be the m ost suitable sv^wm for sm o ers.

Keywords; Bnnana; E co n o m ic  iispect; Family labour; Plan ting  Jem ity ; Smallhoiaing; Sri U n k a

I’ 4. R odrigo , V  H  L; S ilva, T  I J  K  an d  M u nasinghe, E S (2004)

Iraprov .ng  th e  spatial a rran g e ,n en t o f  p lan ting  rtibbcr ( / / « «  haaliauk M ud l. Arg.) for long^

term  in te rc ro p p in g

f - 'M  Crops R e se a rc h .^  i n

Fluctu ;,tion  ,n  ru b b e r prices has been a  serious problem  to grow ers 
econom icallv  iinnorr.in r ,'rnn.; offers a oractical so lu tion  to this issue w  i st in



produa,vu>. However. sh.We given by .he rubber ca.K,py iimir., pos,sibilitie.s o f  i„ c o ri .o n ,i„  
o ther sun-hl«„g crops mro rubber-based .(ystems. Therefore, the p resent sttidy  a !m „ l 
determ ine suitable sp inal arrangements for plan ting  rubber in o rd e r to fad lita re  Inn., ter " 
m bber-based m terctoppingsj’stems. A field experim eni was established in a com m ercial es, 
in .he ^..lutara district o f  Sn Lanka with five sy.stet„s o f  spatial a n .n ,e ,n c n " c ^ "  
single raw; double row; three row systems; as well as. three p lan t t r ia n g u lL  fou r n lm r  ®'

cluster systems ofplannng. Planting d e n s io .o fru b b e rre n ,a iL d c o n s t,f ,t.a c  OSS .b e t  '
and sysrems were assessed for a period o f  niue years. Planrs in single r o w X s  an d  7 " “
systems performed better than th o s e in o th e rs y s L s ™

perform ance, the double row  svsceni w a . irJ^nr;R \j ^  C o n s id e rtu g  overall

reducing the planting density o f  rubber. P "'Po-«d

R ew ords; C ropping system; Pl.anting density; Shade; Sri Lanka 

Rodrigo, V  H  L; I ,b a l, S M M  and P a.hin.tna, L S S (2004)

...

i i p i i s i l s s
prom oted as a part o f  no ' “ rate sector in te r "  assures the

1̂ - ™  o f i m m a t u r r X p '™ " “ "  o f  e s . a . e ° r k t n ^ ^ ^ ^

’ "n«ip[>Ie; S ugarcane; l.ruul

......



has d em onstra ted  th a t the g row th  o f  young rubber trees is unaffected by the presence o f  an 
in tercrop . T h is  s tu d y  d em o n stra te s  for the first tim e th a t  in tensive in terc ro p p in g  o f  young 
rubber w ith  b a n a n a  m ay resu lt n o t on ly  in a  sustained  increase in grow di an d  vield o f  
rubber trees b u r  also a re d u ctio n  in th e  leng th  o f  th e  u n p roduc tive  im m atu re  phase. R ubber 
was grow n e ith e r  as a sole cro p , o r in terc ropped  for th e  first four years w ith  banana. T h e  
in tcrc rop  co m p rise d  an  add itive series o f  one, tw o o r three rows o f  banana to one row  o f  
rubber. G ro w th  o f  ru b b e r was m o n ito re d  for six years, i.e. up  to  the tim e th a t tap p in g  o f  
rubber latex began  an d  logistic g row th  fu n c tio n  was fitted  to g irth  d a ta  in order to  assess 
grow th. In te rc ro p p in g  h ad  a positive effect on th e  grow th  o f  ru b b er th ro u g h o u t th e  six years 
o f  th e  study , w ith  th e  resu lt th a t tree in th e  in terc rop  trea tm e n t were ready for tapp ing  four 
m on th s  ea rlie r th a n  in  th e  sole crop. W h ils t g irth  and  height w ere greater in the intercrops, 
bark th ick n ess  was s im ila r to  th a t  o f  th e  sole crops. In tercrop  trea tm en ts  had no effect on 
latex yield per p la n t, b u t  yield p e r hectare was greater in the in tercrop  than sole crop  intercrop 
trea tm en t

Key-words: B anana; G row ch; Yield; Sri Lanka

177. R odrigo, V  H  L; S tirlin g , C  M ; T ek lehain iano t, Z ; Sam arasekera, R K  an d  P ath irana , P  D
(2005)

Inrcrplancing b an a n a  ar h igh  densities w ith  im m ature rubber crop  for im proved w ater use 

Agronomy for Sustainable Development, 25( I ): ^5-54 .

C onsum ptive  w ater use o f  rhe ru b b e r {Hevea ^r«w;/;>w«)/banana intercropping systems was 
assessed in R a tn ap u ra , Sri Lanka. Five system s were tested; sole rubber (R) and  banana (B) 
crops and  tliree in terc rops com prising  additive series o f  one (BR), t^vo(BBR) and  three (BBBR) 
rows o f  b an a n a  to  o n e  row  o f  rubber. P lan ting  density- o f  rubber remained constan t across the 
treatm ents, hence rhe ra te  o f  transp ira tion  associated closely w ith the planting density o f  banana 
w ith ca. 140%  increa.sed from  b an ana-rubber to banana-banana-banana-rubber intercrops. 
A lthough w ater use efficiency (W U E ) a t w hole stand  basis was com parable am ong treatm ents, 
W U E  co m p o n e n t ru b b e r d u rin g  the latter part o f  the experim ent increased by 118%  in 
in tercrops co m p ared  to  chat o f  the sole crop. A m oun t o f  w ater transpired even in the banana- 
b a n a n a-b a n an a -ru b b e r in terc rops was small by com parison to the w ater received from rainfall, 
hence in w et trop ics w ith  heavy rainfall, agricultural systems should be designed to enhance 
the p ro d u c tiv ity  th ro u g h  increase w ater use w ith  less emphasi.s on  W U E .

K e w o rd s : B anana; P la n tin g  dcnsit)'; W ater use; Sri Lanka

(CAB A bstarcts 2 0 0 5 /0 1 -2 0 0 5 /0 9 )

' 78. R odrigues , I-’ A  a n d  H e rn a n d e z , l> L (1998)

Evaluatii)n ol p la n tin g  d is tance  fo r C h a m a e d o r^  palm  under rubber trees

Scientific Technological Agricultund, h'orestry and Husbandry hAeeting: Proceeding, 3 -4  Decem ber 
5*^98, H u im an g u iillo , M exico . 3 ‘)9p- 

Keywords: C h am ae d o rea  palm ; M exico 
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1 Rojyid. M  ); W ibawa. C and G iinaivan. A (19 ‘)fi)

Rubber t e e d  H rm,ng s>-,te„,., develop,„en, th, increasing sn ,a llh d d e r  incom e in In d o n e *

mOB Syymmm m, Farm,„g Syium AifecH of th  Cultim,i,n v f NaUml RM,, 
W W b ) .  6 November 1996, Bernwela, Sri Lanka, pp. 17-2 4 . ^ (Heu,

N atural rubber is one o f  the more im p o rtan t com m oditie s  in  In d o n e sia  a n d  is n 
both foreign exchange and also incom e fo r m ore than tw elve m illion  o e o ^ f -  I 
on th e  ru b b e r in d u s try  for th e ir live lihood T l, I I ^

predom inately sm allholders and therefore the q u an tity  a n d 'q u 'a lk y o t’ l "d
depends m a,nly on the conditions used by these ru b b e r sm allb  7  ^ubbet
low productivitj. (less than  I OOOtg d rc /ha ) sm allh o ld e r!, => ° f  theit
foretgn exchange earnings are also low Hem-e ' '■ " “ " “ " “I P ™ 'iu c rio n  .and
smallholders is improved through im provem ents in th r te c h n 'T  T ,  °f
Sembawa Research S tation has util,zed three stepsTn t t  d ®i' '
arm ,ng systems: by providing ,ecom m ended n d ev e lo p m e n t o f  ru b b e r based

by developing a technological package o f  in te rc ro o o i?  f® ™ cr groups:
.J>vest,gating the op tim um  scale fo r rubber b J d  h" bv

th a t farmers could gain cheaper p lan ting  m ate? al / r  Ed ’' , ? ' " ' -
fo ,n e r  groups o f  10-15 farmers. Both food n d t  ?
between ,m ,nature rubber with no effect on  r , i b  infcrcropp 'ed
arm tng systems can be achieved by p lan ting  I ^  “7  ° P '™ u m  ru b ber-based

D ai G; Varghese. V A and Nazeer, M .^ ( ’199' ^ '  ' ' '  B ’ S“ <«w sow ,nyalatha, M  l<;

A field trial ‘Region, Umi.im.

“ S  ~  su ,tab le annua l crops to I

i
™ P . n ,bbercom pared"tr, fb “ f - ' - c r o p s  re u ' T ’? " ' ' ' '  “  ' " ' " - " P
■" - b b e r  when ch.lli w " , r * ’' ' '™ ' - '" c r o p .  „c r “ o f  main '

‘" ’ ™ „ 'f!* > '» « n ,:S esa n ,u m :



181, Roy, S; R aj, S ; C h o iid h u ry , M ; Dey, S K  a n d  N a 2eer. M A  (2001)

In te rc ro p p in g  o f  b a n a n a  a n d  p in ea p p le  in  ru b b e r p lan ta tio n s  in T rip u ra  

hidictn Journal of Natural Rubber Research, 14(2): 152-158.

T h e  effec t o f  tw o  c ro p p in g  system s involv ing  tw o in tercrops, b an a n a a n d  p ineapp le  on 
soil ch e m ic a l p ro p e r tie s , g ro w th  o f  ru b b e r, b iom ass  p ro d u c tio n , n u tr ie n t  recycling, 
p ro d u c tiv ity  a n d  re tu rn s  was investigated  d u rin g  th e  firsr fou r years (1 9 9 6 -9 7  to  1999- 
20 0 0 ) g ro w th  p e r io d  o f  ru b b e r in N o rth -E as te rn  Ind ia, Agarrala. T ripura . In  th e  first 
system  (M o d e l I), in tc rc ro p  s tr ip  co n sis tin g  o f  five row s o f  p ineapp le and  two rows o f  
b an an a w as p la n te d  in b etw een  fo u r s trip s  o f  ru b b er w ith  a s tan d  o f  550  ru b b er p lan ts per 
ha an d  in  th e  se c o n d  system  (M ode l II), o n e  o f  ban an a an d  two row s o f  p in eap p le  were 
p lan ted  in  a l te r n a te  gaps w ith  4 7 0  ru b b e r p lan ts  p e r  ha. C o n tin u e d  fertilizer use u nder 
these tw o  sy stem s sh o w e d  increase in  availab le p h o sp h o ru s  an d  calcium . T h e  grow th  o f  
ru b b e r was b e tte r  a n d  b io m ass  p ro d u c tio n  as well as n u tr ie n t recycling was h igher in 
M odel 1. H ig h  y ie ld  a n d  b en e fit:  co st ra tio  o f  b an an a an d  p in eap p le  estab lished  the 
ec o n o m ic  feas ib ility  o f  g ro w in g  these  in terc ro p s. T h e  m ax im ization  o f  yield and  re turns 
from  th e  in te rc ro p s  w as possib le  by increasing  che p lan t densicj' (as in M odel I) w ith o u t 
adversely  a f fe c tin g  tiie  soil p ro p erties .

K ej'w ords; B an an a ; E c o n o m ic  aspect; N o n  trad itio n a l region; P ineapple; T ripura : Ind ia

182. Roy. S; C lio u d h u r y , M ; D ey, S K a n d  Pa!. T  K (2 0 0 1 )

A p re lim in a ry  s ru d y  o n  k h a r if  c ro p  c u ltiv a tio n  u n d e r ru bber based cro p p in g  system in 
T rip u ra

National Seminar on Approachesfar Increasing Agricuitural Produciiuity in Hill and Mountain 
Ecosystem, 2 0 0 1 , U m ia m , M egha lya , Ind ia

K eyw ords; K h a r i f  c ro p ; N o n  tra d it io n a l  reg ion; N o r th  eastern region; Tripura ; Ind ia

183- Roy, S; C h o iid h u r y . M ; D ey, S K a n d  Pal, T  K (2004)

I n te rc ro p p in g  o f  a ra b le  c ro p s  fo r h ig h e r  m onetary ' re tu rn s  from  an  im m a tu re  rubber 
p la n ta tio n  in T r ip u ra

Natural Rubber Research. 17{1): 9 1 -9 4 .

A m ong  five in tc rc ro p s  tried  in  a ru b b e r p lan ta tio n  in T ripu ra , net re turn  was m axim um  
for g inger, th o u g h  it re q u ired  h ig h e r  in itia l investm en t. G ro u n d n u t generated  low net 
tecurn  c o n s id e r in g  th e  in itia l in v e s tm e n t b u t th e  em p lo y m en t req u irem en t was very  high 
a n d  m ay  b e  su ita b le  o n ly  fo r fa rm s m a in ta in e d  on  fam ily labour. T h e  pulse crop, pigeon 
pea, re q u ire d  less in v c s in ie n i w ith  h igh  re tu rn s  an d  can su it low to m o d era te  m p u t 
s itu a tio n s . S e sa n u n n  w ith  less in itia l in v estm en t also suits local low -inpu t situa tions. 
T u rm e ric  in te rc ro p p in g  re q u ire d  h i ^  in v estm en t b u t th e  p ro fit was low. W hile  organic 
« r b o n  c o n te n t  in  so il in c re ase d  u n d e r g inger, sesam um  a n d  tu rm eric  inrercroppm g, 
'ivailab le P a n d  K in c re ase d  o n ly  w ith  ginger.

Kc>nvords: E co n o iu ic  aspect: G inger; G ro u n d n u t; Pigeon pea; Sesam um ; Turm cric; Tripura; 
Indi:\



184. Roysid, M J and W ibawa, G 0 9 9 6 )

Farm ersrapericnct in integrated rubber firnnngsystcm  witli Uncariagamhir m S ou th  Sumatra 
ju d  West Sumatra (Indonesia)

Xd'arta Ihisat Penelitian Kartt, 15( i ): •48-56.

Ke>-\s'ords: Farming sj-scem: Uncariagambir, Sumacr.v, Indonesia

(AGRIS ! 999-2002/09}

185. R R IC (1941)

Cuirivacion o f  food crops in )« u n g  rubber areas 

Advisory Circular Ceylon Rubber Research Scheme, 15- 2.
In order ro make fiili use o f  young rubber areas up ro 2 years old fo r  food crop  grow ing, the 
authorities rccommend a regular cropping rotation for w hich they  advise 24 nam ed  plants, 
stipulating that no food plant shall be grown witliin 4 feet o f  an y  ru b b er p la n t an d  th a t certain 
o ther named soil-conserving operations shall be carried out.

Keyw'ords; Food crop; Ceylon

(BPPM Abstract Bibliography o f  Hevea rubber: V2, 1970)

186. RR[M (!967)
A new look at intercropping 

Planters' Bulletin. 89: 53-54.

Keywords: Cash crop; Economic aspect; Malaysia

187. RR1M (1972)

Banana and tapioca as intcrcrops in im m ature rubber 

Planters’BulUtin. 123: 203-212.

I p i r ' t X T a r . T r / r ' l  » f  in rercroppi„e rubber w ith  bananas and
widely g ro w tfA ro u s^ , ,T  intercropping in rubber. B anana is more
in r ^ o T w h e t  pT, r ^ i t ' i ? ' ’" ' ' "  " “ '‘" ‘I & cto ties and

intercropping compares f a v o L a b iy w ° i^ X r " dcovers is o f p L t ic d  - .d e r ^ t a t e  practices o f  m ain ta inm g  pure legume

tern, ba..s, the heasy nutrient drainage and t S e t s e  I f r T  Pr°fir»W c o n  a short-
pariiculady'onalong-tcrm b«i<;r^nr,-Jk ■ adverse effect on ru b b er g row th  by tapioca, 
cannot be recommended generally *" ^"^^fcroppmg rubber w ith  tapioca therefore

Keywords: Banana; Tap.oca; Malaysia

188. RR1M (1973)

Intetctopping with annual crops in inrm aturc rubber 
Planters BuUelirr. 126: 85-92.

- d  m ai« . Such i " > « c r „ tp ta g T f a t le " o l t? ^ r g T ^ ^ ^ ^ ^ ^  g roundnuts
gently undu latm g  land, an d  th e  rubber



I , p lan ted  cast- w est to  m in im ize  its shad ing  effect, A spacing o f  30x 10 or 30  s  9 ft 
' ' '" o ra m c n d e d  an d  fc rtiliie r p rogram m es ate suggested. W hen  three year in tercrop  rotations 

'V " "  reals to  cereals, legum es to  legum es, and  legum es to  cereals w ere com pared  w ith  a 
°  * '̂^ol o f  leg u m in o u s  covers fo r their effect on  th e  g irth  o f  young rubber the average g irth  
^ ° '" 'te rc ro p p c d  p lo ts w as sligh tly  greater an d  th e  best g row th  was recorded in the legum e 

'"rion sequerrce (soyabeans to  g ro u n d n u ts). C ro p  ro tation  in  in terc ropp ing  w ould  result 
' " ' w  advan tages o f  m a in ta in in g  soil fertility  as well as reducing  pests an d  diseases. A crop 
'" ra tio n  seq u e n ce  from  legum es to  legum es (soya bean to  g ro u n d n u t) o r from  legum es to 
™ereals (g r o u n d n u t to  m aize) w ou ld  be an  appropria te  com bination . B oth  g ro u n d n u t and  

are su ita b le  fo r in te rc ro p p in g  betw een ru bber d u rin g  th e  im m atu re  per.od  and  give a 
cash  re lie f  b e fo re  th e  ru b b e r s ta r ts  to  y ield . Successful im p le m en ta tro n  o f 

iT te rc ro p p in g  w o u ld  be o f  p a r tic u la r  im p o rta n c e  to  th e  sm allho ld ings w ith  regard to 

rep lan ting .
Keywords: C ro p p in g  system ; G ro u n d n u t; Maize; Smallholding; Soyabean; U n d  uulization; 

M alaysia

R R IM (1 9 7 5 )

ajanus cajam N e w  legum e cover crop 

137: 5 1 -52 .

varieties o f  Cajanus caja,. (L) w ere evaluated at the stem

F urther d ev e lo p m e n t o f  th is crop  is being  conducted .

Keywords; Cajmus cajan: C over crop; M alaysia

■0. R R 1S L (2001)

Institu te  o f  Sri L an k a .l 3 p. in

T h e  recognized advan tages associated w ith  mixed
rubber also. T h e  m ajo r advantages of in terc roppm g produce and  seasonal spread
im proved  to ta l y ie ld  a n d  e c o n o m ic  re tu rn ; josses due to  pests and
o f in c o m c ; re d u c e d  su sc e p tib il i ty  to  m ark e t ‘ efficient use o f  nu trien ts.
diseases a n d  re d u ced  d e p e n d e n c y  on fe rn irz e rin p  incom e d u rin g  th e  im m atu re

in te rc ro p p in g  in  ru b b e r  8= " - -  : 7 b „ .  Selecri™  o f  crops for
u n p ro d u c tiv e  p e r io d  o f  ru b b e r, an d  i tn p ro  g .inoD V  architecture , com plete
in te rc ro p p in g  sh o td d  b e  based  o n  p lan rf irc to rs  like root^^^^^^

for rc.source a n d  fa c to rs  su c h  as so d  type , .f. a  variety o fc ro p s like banana.
dem and  for p ro d u c tio n , m arke tab ility , lab o u r aval a  ‘ ’ L -sg C ard a m o m , vanilla.
p i n e a p p l e ,  su g arcan e , e tc . can  b e  g ro w n  d u rin g  th e  im m a tu re  phase.



^  R uhbor Rased Farm ing Sysrcrm

ra tu n , coffw  and cocoa can be grown during mature phase, B>- sending iht- plaiiritig dL-nsic)'of 
rubber, crops like tea. cinnamon and pepper can also be accom m odaJcd as intercrops 

Ke>^ords; Eknana; Cafdamom: Cinnanioii; Cocoa; Coffee; Passion fruit; Pepper; Pineapple-, 
Rattan; Rubber based forming s)'stem; Sugar cane; Tea; Vanila; Sri Lanka

1 9 1 . R R I T I I 9 " 4 )

Report on a surx-cy o f iiuercropping in im mature rubber prelim inary table: Part II, Rubber 
Research Centre, Har Yai. Thailand, Document. 48. 25p.

This prelimiriar>- njpon oudines the results o f a survey o f  intercropping in  im m atu re  rubber 
repiantings conducted during 1970-197), Data on die extent and  econom ics o f  intercropping in 
immature rubber on STnallholdings in Thailand were coileaed. T h e  holdings visited were selected 
on the basis o f  the intercrop grown, the area intercropped, w hedier grow n fo r sale o r homt 
consumption and date o f harvest. Tlie crops found to be o f  major im ponance in  preliminatv 
studies arc upland rice, pineapples, banana, peanuts, maize, tobacco, sweet potatoes, chillies an^ 
watermeioa In the fmaJ andj-sis no holdings growing chillies or waterm elon are included in the 
cabularions.Thus the report summarizes the tabulated data of)acld, labour and inputs an d  income.

Ktywords: Economic aspect; Family labour; Food crop; Yield; Thailand

192. RR1T(2000)

Planting cardamom as an intercrop in rubber plantation 

RRIT. Departmfut of Agriculture, Dommenl. No. 3, Thailand 

Ke^'words: Cardamom; Thailand 
(Cited by Buranatham, W.)

193- R RIT  (2000)

Planting Gtkmus intercrop in rubber plantation

m j .  Depmm,fAgHclt,„. Darumm. No. 5, Thailand 

Kiywortls; r a n w  Thailand

(Cited by Buranatlum. W.)

194. Rubber M idiram  (2001)

In tac t^p ,, M ulticrop. Part II (Malaydam) 

fiubber Muhram, 3(2); 24-26 

Keywords: Multiple cropping; India

195. Saim Pierre, C  (1991)



anti ill ti low la'1‘1 »n‘l “ W ghlan.l linuu  villaj;c. Agroforestry p n c t i a s  on the siatc
riibbci' farms have no t been  dcvcloptiil as m uch  as in tlic other main rubber producing area in 
C h ina (M aiium ); rhc m ain pracciccs undertaken  are (private) planting o f  pineapple and  tea 
(Canifllia sinensis vnr. assamica) under th e  rubber trees. T h e  Dai comniunit>' has several fanning 
systems; staple crops (m ain ly  ricc in flat valley paddy Fields); rubber plantations (grown by 50^o 
ol'faniilies) w hich arc undcrpLinted v^Hth pineapple and  te-a and used for grazing by water buifalocs-. 
chc incdicinal cash c ro p  Amomum vilbsum, which is cultivated in tdwcgs [areas clearcd of 
undergrow th] in  rhe forest; m ulti-layered hom e gardens; taungya (which develops into vwodlots) 
vvith Qusit! sitwiea fo r fuelw ood production; pure bam boo plots; protected sacred forest; and 
collective forest w here tim ber cu ttin g  is regulated. T h e  cultivation cycle is long (three year o f  rice 
as staple crop, 1 o f  co rn  as cash crop, o r m ore in fertile plots) and the fallow period has dropped 
from 13-“ 0 seven year ( in 1989-90). T here are ver>’ small areas o f  paddy fields.
Tea is p lanted in th e  forest and  talwegs are planted with A. villosum. A table is given showing 
indigenous w oody  species u nder cultivation in agroforestry systems in Xishuangbanna, and their 
u se s /rh c  trad itional D ai an d  J in u o  agroforestry systems are under threat because o f an extension 
o f rhe monetary- econom y o f  the area based on rubber tapping and the harvesting o f/I. villosum. 
Various ou tcom es o f  th is s itua tion  are possible and these are briefly discussed; they includc the 
developm ent o f  new  agroforestrv 'system s, and an extension o f  agroforestry s>'stems under rubber 
and o f the cu ltivation  o f  A. villosum in the forest.

Ke>'words; A groforestr)-, M ed ic ina l p lan t; P ineapple; Survey; Tea; Yunnan; C hina

196. Salgado, J  S a n d  M a rq u e s , P  C  {1984)

Selection o f  legum es fo r in te rc ro p p in g  w ith  rubber 

Pesquisa tm Andamento, 22; 6 .

In .1 field tri.il in 1 9 8 3 -8 4  a t F undao , (a) Cajanus mjati (b) Immma Uucociphalta cv. Pm (c) 
Tephrosiasp., (d) GmmaHapamguiymse xnA (c) Calopogvmum were sown betwwn
rows o f  « « «  bmilicuk T h e  details such as the num ber o f  days from sowing to (lowermg, plant 
height four m o n th s  afte r sow ing, and  above ground ftesh weight are presented. Data on mot 
density (cm /cm 3) and  a p p a ren t density  (g/cm 3) at 0-29 and 20-50 cm  are similar tor all spp.

Ke)Avords; Cajanus cajati: Legum e; Brazil

(H O R T C D  1 9 7 3 -1 9 8 8 )

1^7. Salieh, M  N  a n d  A m in u d d in , M  (1986)

Rattan as a su p p lem en ta ry  c ro p  in  ru b b er p lan tations

Promding, of the Rnhhtf Rfstarch Institute of Mdayna: R M tr Cnuitn Co ĵirtncr. 
2 0 -2 2  O c to b e r  198b, Parak, M alaysia, pp . 261-273.

1 'hc m ost im p o rta n t  species o f  ra tta n , are CaUimus manan ( R o ta n  m anau). a Jcpk-tion
mm diam ete r an d  C . v L ^ ,  (R o tan  sega) a small cane o f  <18 m m
due to o v er-exp lo ita tion  in  th e ir na tu ra l h a h ,„ t .  i r i X s - i i d ; . ^
being in itia ted  a n d  such  p lan tings arc carried o u t iii lo g g ^  „ „ ,io n s  b e tw e e n  rows o f  
•orests. A n o th er ap p ro ach  is to  establish R oian m anau in n i ler p a ■ jntrease the
rubber trees. T h e  m ain  ob jec tive o f  p lan ting  R otan m anau im er r 
income o f  ru b b e r smallh.>lder,s th ro u g h  greater utilization o t tlieir lano



198.

natural sf:Ue requires tree crops for sliolrcr and su p p o rt, w hich  can  he p rov ided  by ruhbf 
rrees. indeed, tiif lif id  are,i under m ature rubber is cu rren tly  u n d er-u tiliz ed  for >uiyecononii! 
crop, and rati.in offers rlie o pportun ity  to u tili7.e this area fo r ec o n o m ic  gain . Li.xperinienti! 
triii^ in Dengkil. Selangor wcro est;ib)is!ied in 1980 b)' p la n tin g  tiine m o n th -o ld  secdl’ 
of .Rcitan manau in between m ature riibber trees (th irteen  years’ o ld ). Survival .uul growffe 
o f  the plants have been encouraging. Five yearS’after p lan tin g , survival w as 7 6 .2 %  and d 
mean stem length was abou t 150 cm . T he grow th ra te o f  3 0  cm  p e r  year for the earl 
establishment phase was better than grow th figures o b ta in ed  froni iriaJs in forc.sc areas 
Based upoji o ther research, Roran m anau can grow  a t an average ra te  o f  1-3 ni per year 
Taking the lower conservative grow th h m i to f l  m per year, it can reach harvestab le age after ' 
rwelve years, at winch tim e it could produce three m atu re  sticks o f  cane cach o f  3 m in 
length. It i, estim ated thnt the top 25%  o f  the p lan t w ould  be im m a tu re  an d  cannoi bt 
utilized. Assuming an average final density  o f  .MO p lan ts per hec tare , rhe cxpected yield 
would be 900 sticks o f  cane. T he current price o f  a 3 m  canc o f  R o tan  m an a u  is 3-ringfiit e,. 
farm. Harvesting is planned to take place during  felling o f  ru b b e r trees fo r re -p lan tin e  Tlic 
advantages for the sm allholder are that establishm ent cost is low, ca re  a n d  maintenance 

3 3 "  f '  i n « ' " o p  w ith  ru b b e r, return „„

Ke;-wordsi Economic aspect; Land utilization; R attan ; M alaysia

Sam arappuli, L; Y ogaratnan,. N ; Karunadasa, P and  M i.ra se n a , U  (1997)

^ a n a ^ m e n t  o f  tree leg u m e Kighet productiv ity  in ru b b e r p lan ta tio n s

“ I d f s n  u t  pT « I “"  «»■

o f  the soil wa. c l e lX ’s h o w  by X e  «ocr 'im  ca rb o n  coiuent
and penetrom eter resistance were akr. r   ̂ poros 'ty . low er bu lk  den.'̂ ifV
was generally higher in tree legume oltm  "  T  plots- Soil m o is tu re  conreiu
that the root den.sity w'as improved bv m M • n ieasu rcm enrs m ade . ij\dic.itc
" ’""8  ‘■-'‘llfferenisoil m anagem ent p r a c t e ?  " ' ' i  '° P P ‘" P -  FurHrermore,
htghes, growtl, P > «  tested, tree legum es (m ulched) exh ib ited  the

W i n o u s  covers o t naturals. r l ^ L g . l Z Z / c " ' ' ,
m  as tree legume f . a n d  liphro^i, vofdKl
- b t e r p  antsaiid which would provi' l 6^° '^" -c c c s s fu lly  betw een th e  rows of
,  1  J  during theearlv  A lthough  the growth

'»l>P".gs J t i l 'g  t h e t r r t ^ ” " '  pi " n ' ^ ^ r i d r m  ' ' 7

....... ....  s s . i 3 “' : ™ 2
.......



)tj Santosa, K; Sug iyam a, N ;  H ik o sak a , S; T akano, T  and K ubota, N  (2005)

In tercropping  pracEiccs in cocao, ru b b er and  tim ber plaiuations in West Java, Indonesia 

fapaneic Journal o f  Tropical A ^ ia ih n r e , 49(1): 21-22.

In tercropping  practices in cacao (Theobrom a cacao) (Rajam andala plantation in B andung 
d i« ric t), ru b b e r (C ik k iim p ay  p lan ta tion  in Purw akarta district) and teak (Piirwakarta and 
Sumedang p lan ta tio n s) p la n ta tio n s  in W est Java. Indonesia, were studied in 2003. Interviews 
with m anagers an d  farm ers revealed iba t p lan tation  com panies allowed farmers to cultivate 
crops for ih rcc -fo u r years after rree c u ttin g  (such a.s in the Purw akarta plantation where 
m ahogany (Sw ieten ia sp.) a n d  p in e  seedlings in tercropped  w ith banana an d  pineapple were 
grow n, and  in th e  S u m e d an g  p lan ta tio n  w here teak trees were intercropjjed w ith tobacco), 
1‘hus. the farm ers ch an g cd  lands every three-four years. Each farm er managed 0.23 an d  0.06 
ha in th e  C ik u m p a y  a n d  R ajan iarida la  p lan ta tio n s , respectively. In the Sum edang and 
Purw akarta p lan ta tio n s , large r farm  areas (0 .44  and  0 .65 ha per farmer) were cultivated, A fttr 
burning, th e  farm ers p loughed  th e  land , bu ilt tcrraces and  furrows, and  m ulched the soil with 
plant residues. T h e  com pan ies  usually  p lan ted  tree seedlings either in the same year as cutting 
o r one year afte r cu ttin g . M o st farm ers decided which crops to grow b;ised on crop proficabilir)- 
.ind m arketability . H ow ever, in th e  R ajam andala p lantaion, crop selection was mainly based 
on com pany regu la tions o r  th e  fiirmcr's preferences for daily consum ption. Farmers earned 
57-72 %  o f th e ir in c o m e  th ro u g h  in terc ropp ing  activities. In the Sumedang plantation, b rm ers 
stayed in th e  farm  fo r 7 -2 0  day per m o n th  in tem porary  huts, in  the Purwakarta plantaion. 
farmers visited rheir farm s on ly  ! -4  tim es du ring  the grow ing season until ethephon appiicaxion. 
after w hich  sub.sequent visits w ere 1 -4  tim es per m onth .

Key-words: C o co a; E co n o m ic  aspect; T im b er plan tation ; Java; Indonesia 

(CAB A bstracts)

200. Sath ik . M  B M ; P an ik k ar, P  K  S; V i ja ) ^ u m a r ,  K  R an d  Sethuraj, M R (1994) 

In tercropp ing  o f  m ed ic in a l p lan ts  in m atu re  rubber: Possibilities

S,num,r o„ PosMUtie, of Intercropping Mcdiamll Pknt, m Mam,, Rubber, 20 Decem ber 

1994, K o ttayam , India.
Possibilities w ere exp lo red  in 1987-88  fo r grow ing medicinal plants as intercrops in the m a tu ^  
p lan tations. O u t  o f  th e  41 species tried  six comm ercially im portM t spec.es, » 

(K a rim k u rin ji) , A M a  vaum (Valia adalodakam ), Ad.mda 
ada lodakam ), Flumhago rosea (C h e th ik o d n v e li) , Alp„uu lalana (A ratha), 
rotumla (C h e n g a iU u n e c rk i/lu r ig u )  w ere idennfied  to  be su ita  e o r j
rubber p la n ta tio n s . M an y  o f  th e  m edicinal herbs m ay no t grow well under "^bber sh a d -
whereas sh ru b  species p e rfo rn , b e tter. M ost o f  th e  m edicinal p la ,m  -
s h a d c c „ n d n io „ ? p r o p : ,a te v e ,e ta t iv e l ,S e e d s s e ld o m g e r m .n « ^ ^ ^ ^

Structure w ith  g ood  d ra in a g e  to  avoid w .itcr logging. Plai • , , ^ ^  i n latirine and
iurvive th e  su d d e n  ex p o su re  to  su n lig h t d u rin g  ‘ - g  program m e should
harvesting o f  m e d ic in a l p la n ts  co u ld  cause soil d istu rbance, t e p a  P  ̂ |

be lim ited  to  flat o r  ,e n r le  s lo p e  areas. In p lan ta tio n s  w ith  ^„ ,rfe
™ t.ld on ly  be g ro w ^ , i f  th e  lan d  is terraced  and  ”  th r i lo p e . C ub ing-
slope area.s b io log ical b u n d  m ay  b e  m ade below  th e  in ce rp b n ti g. intercropping

StTobibvthes m a y b e  p lan ted  o n  the b u n d  in tw ostaggt'red  rows



Plumbago rosfi/. Adaiodti vaska and Strobilauthm hdtuiaiius in inariire  ru b b e r p| 
recommencicd. 'I'lif procedures for in tercropp ing  rliesc species arc also given.

KcTO'ords: A ratha. C I,m gazhu„eerk i,,hang iK  C h eiry a  a d ,.lo d a k a m  E c ,m ,„ n i,  , 
K.-irimltunnji; Mcdicilial jiljn t; adalodakam ; Kerala; Ind ia

201, Sathik, M 1! M ; Panikkar, P K S. Vijayakum ar, K R a a d  S e th u ra j, M  R  ( 199 5 , 

Intercropping o f  medicinal planis in m ature rubher p lan ta tions

™ 3 0  D ccenaber .9 9 4  - I J a „ . „

Keyiv-ords; Econom ic aspect; M edicinal plant; Kerala; Ind ia

202, S e n a n a y a k e .Y D A n 9 6 8 )

'Z T r r  -  ru b b e r  lan d : A  viewpoin,RRIC Bullnm. 3(4}: 99- j  13.

Keywords: Food crop; Pineapple; Sri Lanka

203, Senanayake, Y D A (1 9 7 6 )

- a l d d i ^ :  A .u l t i r o l e  sec o n d  c ro p  fo r rnbbet

'>-l’‘’"H -̂-rchlnsu,uUafSr,UnkaBulle„„. U : ,6-23,

future b e c a u s L C n ^ 3 u i r X e  a b i t " '  “ f ' ' ' '
am m o acid com position seeds, com pared fa in , , I " ° P ’ 

crop in to rubber smallholdings t L  "
- b » t „ , e  for the traditional cover op a a " P " " — - t l .  th is crop  as a
™ tber plantings, 'H K rcrop o r even as a su p p len re n ta ry  crop

Scnevjrathna.A M W hr. c,: I-
1’ D  (2002) ’ ” 8' ^  M; Rodrigo, V H  L- K t i i i
, ^ K - - > " ‘' - ' «Hi l ake,  P K W a n d  Pathirana, 

shade important lo rubber base,I ■

Plan, he’i l i f » i ' ' >  33 S s T . T ™ ^ " ' '  consisting
'"creasing shade, B o th 'ru b L ' I ° f  bo th  r u b b ' , '^ ‘*“ crio 'i in  inconiiiig
“” Pcc.«clearareaa d * ° w e d c l^  ' ‘l ^' creased with

l« f - e ig b t  r a t " ™ r ' ' “ "  “  -c re a se
' P‘' " ' " “ " i" g '- f c l i lo ro p h y l i to th e



light harvesting  com plexes (as tndicared by ihe decline in chlorophyll a /b  ratio). Th«sc shade 
adaptations o f  b o th  crops w ou ld  account, in part, for the im proved grow th o f  banana and 
riibbLTwhen in terc ropped ,

Keywords; B anana; D ry  m atte r partition ing ; G row th; Shade; Sri Lanka

105 S c n e v i r a t h n a ,  A M  W K ;  S tirling , C M ;  R odrigo, V H  L; KanmathUake, P  K W an d P a th iran a , 

p  D  (2002)

Is shade im p o rta n t to  ru b b e r based c ropp ing  systems? Part 2. Photosynthetic perform ance o f 
rubber an d  b an a n a  u n d e r na tu ra l shade

Journal of the Rubber Research Institute ofSri Lanka, 85: 39-52-

Shade effects on  p h o to sy n th e ttc  perform ance o f  rubber and  banana were studied under natural 
shade estab lished  in an  ex isting  m ature ru b b er p lantation. Four treatm ents were imposed 
consisting o f  an u n sh ad e d  co n tro l a n d  three levels o f  shade with a 33, 55 and  77%  reduction 
in in c o m in g  r a d ia t io n . C h lo r o p h y l l  flu o rescen ce  revealed no evidence o f  susta ined  
p ro to n in h ib ito ry  dam ag e to  photosynthesis under high light conditions in either banana or 
rubber S hort-term  dynam ic  ph o to inh ib idon  resulted in a reduction in photosynthetic efficiency 
during  th e  cen tral h o u rs  o f  the day in  unshaded plants o f  b o th  crops. D m am ic photoinhibition 
o f b o th  ru b b e r a n d  b a n a n a  decreased w ith  increasing shade, w ith the greatest depression .n VI 
Fm o ccu rrin g  d u rin g  th e  cen tral ho u rs  o f  day. A lthough shade levels given were large enough 
CO reduce the ra te  o f  C O  assim ilation o f  bo th  rubber and banana, reduced mcidence of dynamic 
p h o to in h ib itio n  in b o th  crops u n d er shade w ould  account, in part, for the improved growth 
o f  b an an a an d  ru b b e r w hen  in tercropped .

Kej-word-s: B anana; C O ^  assim ila tion ; P h o to inh ib ition ; Photosynthesis; Shade; Sn Lanka

206. S im on, P C  (1992)
SnuHes on intervroppm̂  in rubberpUntation ivith gingrr. plantain amigtngrlfy w Taliparamba Tah 
D issc ra tin n , P G  in N a tu r J  R ubber i W u c t io n ,  Kerala Agricultural Universiry. 1 hr,ssur,

India, 3 7 p . i - n •
T h e  s iu d y  investigates th e  econom ics o f  in tercropping  plantain
r ,.b b c r sn « U h o ld in g s i„ T a lip a r a m b a r a lu k o fK e r a la J n d ,a .A m o „ g r h e tl,r « m « r ™ p ^ p ^ ^ ^ ^  

was rhe best fo llow ed by gingelly  an d  ginger. P lantain gave the 
l W , n  w t .  fo u n d  suiraW e in  ..in fe d  areas whereas nenedran tn 
three .n rercrops, gingelly  has th e  least cost o f  production  and  p«ven ts
E vcndtougb gtnger i L i r o p  gave no profit, grow th o f  rubber plantar.on found to be g

by ginger in terc ro p p in g .

Keywrods: E co n o m ic  aspect; G ingelly , G inger; P lin tam , Taliparam ba, Ke

207. S ingh , K A (1 9 9 9 ) . ,-,i
Resource m an a g em en t a n d  p roduc tiv ity  enhancem ent th rough agrolorestr,- in t e eastern

agro-ecosysrenis o f  In d ia

hidian journal ofAgrQfortstry,\{.\\.^y^^- cllimiced

At, unbalanced  an d  unsustainab le form  ofshort-cyck. hill s lo p «
O p p o rtu n ity  to  ex p a n d  a rab le  lan d s a n d  chcir m ec anize >-



ncccssiiates u grcfater inicr-'cnrion rim iugh agro fbrestr)' and ho rric id tu re in th e  northeastern 
hills o f  India. Both will enhance bio-productivity and lead lo sustainability  in th e  hills Rcccni 
access to global m arket for various non-conventional products (ed ib le fm its, herbal aroniatics 
cosmetics and medicines, spices, etc.) and bam boo, ra ttans and  o th e r palm  g ro u p  o f  trees o f 
industrial im portance w-ill also provide opportun ity  ro develop agro forestry-based land use 
systems. There are m any traditional agro forestr)' practices existing in th is region, w hich are 
economicaJiy viable but need in depdi understanding for agronom ic im provem en ts to  enlarge 
[he area under ̂ r o  forestry systems. Innovative practices already used by farm ers in  Arunachal 
Pradesh and m  the hills ofM eghalaya should be considered. In  the last tw en ty  years, a num ber 
o f  research agenaes have contribu ted  significantly to develop and  im prove m an y  agro forestry 
techniques and systems, including silvi pastoral systems, sericulture, tree fodder production  
s>-stems. aqua fbrestry and  micro w atershed approach to develop fodder, fuel an d  tim ber 
production ^-sterns, sel̂ T regenerarive fbrestry, feasibility o f  rubber and  tea p lan ta tio n s  m  the 
low lulls o f  T npura and  o ther states. Besides the im provem ent o f  jh u m  fellow th ro u g h  agro 
forestr)' a n d ^ n t o u r  hedge m tercroppm g, it can also optim ize in tegra ted  land  use capacity. 
There IS a need to encourage p ro d u a  diversification on  a u n it o f  land  through  agro  forestry in 
o rd e ^ o  m c ^ e  land c ip ;^ iq , to producc its fall po tenrijl. T h e  p roduc ts sh o u ld  be linked  to 
^ su n rd  m arker,ng channels by identifying dem ands an d  outlets. In th is con tex t, governm ent 
^ h c y  ro strengthen and  tenure s>.tems and o ther legal aspects in relarion to  p ro p e rty  righ" 
and nghts to use w,ll have a positive bearing on  agro foiestrv developm ent

S : : t i p S r ' "  N o r th  eastem

(CAB Abstracts 2002)

Singh, R S, B h a ta c h a r^ ,  T  K; D u tu ,  A K; D as, P  K  an d  N ag, D  ( 1998)

l»<U<‘«}i>urmlofAg-iadturdSMnc„. 68(4): 231-232.

M „ r . A nd G d T r u b b lr

M.Usp,)was undertaken at die Tripura Forest Devel ( ' ■)
Agarrhala in 1990-93. Productivity o f  medicinal va C o rp o ra tio n  tarm ,
medicinal yam-pigeonpea, and medicinal vam n S T ’ P“ re sMiicIs and
higher yield under intercropping than sole oCner M ™ P P ‘"6  system w ere com pared  (or
o r pigeonpea enhanced the Land Equivalent m edicinal yam  w ith  rubber

K ^ o r d s :  Pigeon pea, Vam; Yield; Tripura; India

S iv a d asan .C R  and N a ir .C K  (1989)
Rubber cardamom intercropping 

RMer Board Bullnh, 24(4); J  | . J 2

» "  in terc ro p  m



m

: „ d i a . . .d  th a t  m b b e r- a rd a m o tn  m ttrc to p p in g  a .n  be adop ted  to  a r ^  su itab le for this 
™ ,e m  F or c o n d u c tin g  eco n o m ic  and  latge-scale cu ltivation  o f  cardam om  as an 

m i c r o p  in ru b b er p lan ta tions  d tc  follow ing po in ts  are to  be raken in to  consideration . Identify  
uitabic areas w here cardam om  can be grow n econom ically  u n d er rubber. Evolve “ ''d"';"” ™ 

l e s  adap tab le  to  low er elevation (cardam om  norm ally  grows a , altitudes rang ing  from  700- 
?5 0 0  M ) Evolve ru b b e r clones adop tab le to h igher elevation. S tandard ize th e  age o

th a t  ca rd am o m  can be in troduced  w ith o u t affec ting  th e  yield o f  r tib b e r  A dop 
^ e n t i f i c  cu ltiva tion  practices and  pest an d  disease con tro l m easures to  ca rdam om  to  reduce 

the cost o f  p ro d u c tio n .

Keywords: C ard a m o m ; K erala; India

210. S o c ta rd i.W (i% 5 )

In te rc ro p p in g  of rubber

W a rta K iire [,\(S ): (y-9.

i . .
treess, th u s  sh o rten in g  the unproductive period p rio r to  tapping .

Keywords: Food  crop; M aize. Rice, Java; Indonesia 

(B PPM  A bstract B ibliography o f  ru b b e r  V  2 , 1970.)

2 1 1 S teen ivasan , K  G ; Ipe. V  C ; H aridasan . V  an d  M adtew . M  (1987)

E conom ics o f  in terc ropp ing  .n  the firs, three )-ears am o n g  n ew /rep lan ted  rubber

Rubber Board Bulletifh 23(1): 13-17.

HSSHSSSpHSB
m tercrops. B anana w hich  is traded  m ostly  in the do m estic  m ark e t show ed  less 
ne t incom e A t 1984-85  prices, tu rm eric  tu rn e d  o u t to  be m o re  p ro f ita b le  th a n  b a n a n a  an d  
ginger. N otably , at 1984-85  prices g inger ea rned  p ro fit o f  Rs. 5 7 ' ^ '  h e c ta re  th e  b e n e  n  
cost ra tio  was 1 ..1617. At 1983-84  prices, g inger tu rn e d  o u t to  be h ig h ly  p ro f ita b le  th a n  th e  
o th e r tw o crops, followed by rorm eric. I 'b e  above analysis shows th a t prices affect considerably  
the p ro fitab ility  o f  b o th  g inger an d  tu rm eric . T h u s  th e  risk assoc ia ted  w ith  p rice  ch an g es is 
m ore p ro n o u n c ed  in th e  case o f  ginger. I t  also reveals th a t th e  p rice  risk  is less w ith  th e  

c u ltiv a tio n  o f  b a n a n a  w h ich  is co n su m ed  dom estically .

Keywords; B anana; E conom ic aspect; G inger; T urm eric; K ortayam ; Kerala; In d ia



R ubber Based Farming* Sysiejjjj 

Stirling. C  M ; Rodrigo, V  H  U  Janow ski, M  and  Gray. A (2000)

High dcjisin- banana/rubber inrcrcrops: Procluctivit)- Liveiibood/Stakeiiolder an d  m ad tct analysis 

I> p arrm ciu  for Interrurionai D evclopm enr Phuu Science Programm e

K«)’words: Baiuna; Econom ic aspect 

(Cited by Rodrigo. V H L )

Inwrcropping boosts latex yield 

Rubber Am. 15(1): 53-54,

Intercropping o f  .m m ature rubber, e^-en at high densities, can have m ajo r benefits in term , 
both mcotnegenerattons from the land and enhattced growrh o f  rubber O n e  o f  t e m , r 
cmps mterplanted with im m atw e rubber is banana By raisintr o l i n r i n H  ?  
three rows o f  banana x  • n  i ■ densjiy  from  one to

potenttal to ptomote'vigorous g to w th 'o r r rb le r ' T  b ' “ " “ ' ’PP'"® 'he
l^ te .  yield per b e c t a r e w L Z s S l l  t n  '  ' “ 8*  “’'n - u r i t j '
tappable trees, tnrercrapping offers a very p ra c tL i a 'd  M '” 6* '"  "U m ber of
not only o f  rttbber but also o f  the land b  ̂ e ^  t  a u s T '^ M  T " '  '

R . . ^  2nd  env ironm enr friendly wav
Ke>-words: Banana; U te x  yield; Smallholding; Sri U n k a

w  K H W a r ’ ^ '''"^ J^ o o n , T  M  S P  K  an d  S en iv ira thna , A M

o f  n ttercropptng  practice lor

ScicnaResearei, P jo g n m m t’u K f s ^ ^ ” ' '" t tn ta tto n a l  D evelopm ent l>b„t

f = - 0 P - . 0 "  o f  m re n .n e d
™bber oBets a w n  scenario: rubber can be T ‘, f l ^  ‘*'■"'''5' in w c ro p p in f i  o f

. - O 'i - d i i K a
Sl.rlnig, C  M ; Rodrigo V H  I

^  K and Sinclair. F L QOOl) ’ T h en a k „„ „ . S; Sillitoe, P ; S en ev ira th n a , A  M

0 ^ g r „ b b e t . b a s e d c t o p p , „ g . , „ _

83.39
" ^ I n v a t io n  offers '



T h e  ̂ vDcrience in Sri U n k a  has show n  th a t w h ils t th ere  m ay  be reluctance
developingc m m tr ,e s T h e c * p e n e n  o f  c u rre n t low prices, m  n o n -
,0 replant ru b b e r n, tra d itio n a l ru b b e r 3^ , , ,  ^  „ b b e r  in to
traditional regions farm ers arc very  K n  to  o f  ru b b e r ofFers m an y  o f  these  p o o re r

t 'lC c lI^ i-T fp ro p e rY

T i t  th e  advan tage o f  h e lp in g  farm ers m ain ta in  soil fertility  a n d  s tru ctu re .

Keywords. C ro p p in g  system ; S m allhold ing; R ural dev e lo p m en t; S o c io e c o n o m ic ; S n  Lar.

2 1 6 . S ubadi (1960)

Rice as a ca tch -c ro p  in rubber

Warm PusM Perhbtimn Negara. 10(6): 102-105.

W i th a v ie w  to  th e  sho rtage  o f  n c e m ^ ~
c a tc h -c ro p in y o u n g p la n n i ig s o f ru b b e r (a n d  p rice is fiiirly easy; buc w ith
svith trac to rs an d  ag ricu ltural im p lem en ts, th e  ^

Keywords; O il palm ; Rice; Indonesia

(B l'P M  A bstract B ibliography o f  Htvnt rubber: V 2.)

217. S uhard i; S u listyono , E; S o p an d ie , D ; C h o .in ,  M  A; S as tro su m ard io , S a u d  S u w a rn o  (1 9 9 9 ) 

Shade to lerance cvalualion  o f  up lan d  rice lines/varieties

Sp,em4Lou.la«dRkimdlMlMnojUnp,oducuvrUr,d. 9 -1 0  D e cem b e r 1 9 ;8 .  1 erag  , 

Indonesia , pp. 4 8 1 '4 8 7 .
E v ilu ii io n  for to lerance to  shade o f  2 00  up lan d  rice hn es/ varieties w as in itia te d  d u r in g  
D ecem ber 1997 to  April 1998  a t  P T P N  V ll l  C ikum pay . W est Java. U p lan d  rice g erm p lasm s 
were grow n as in tercrop  u n d er ru bber trees. S h ad in g  to le ian c e  was
percenta.-e an d  scoring value based on  th e ir g ro w th  perfo rm an c e  in th e  field  T he results 
show ed that there were 25 lines/varieties classified as to leran t im e s /« rie tie s . N in e  Im es/vaneties 
.unong  ih em  gave h igher grain yield w hen w ere grow n u n d e r 3-ycars o ld  ru b b e r  can o p .es .

Keywords; G row th ; Light iiirensit)'; Shade; U p lan d  rice; Ind o n esia

(A G RIS 19 9 9 -2 0 0 2 /0 9 )

218. S u n m m a d jis  S im arw id i; K osw ara. J an d  Ism al, G  (1989)

A dap ta tion  o f  tw o ca rd am o m  species an d  effects o f  o rgan ic m a tte r  ap p lica tio n  on  rubber.

Builetin Prrkaretan, 7(3);66-7 '4 . ■*

R ubber p lan tings (6, 10 o r 23  years o ld) w ere in terc ro p p ed , o r n o t. w ith  c a rd am o m  {Ekttaria 
carciamomum and  Aniomtim (local) sp.). M an u re  was ap p lied  at 0 , 3  o r  6  k g  in  each  p la n tin g



hole. D ata coilecred over 12 m onths are tabulated on m icioclim ate (u n d er the ru b b er shading), 
cardam om  grow th, flowering, leaf thickness and chlorophyll co n te n t an d  on ru bber growth 
and  yield. T he three rubber plantings provided 12.2-47.4% . 3 4 .8 -5 1 .0 %  and  35 .5-63 ,0%  
shading, respectively, for the cardam om  plants. Both cardam om  species grew  satisfactorily 
under even the oldest rubber trees; the local cardam om  g a \r  best results u n d er .six-year-old 
(newly rapped) trees. T here was a significant interaction in efFecr on  cardam om  grow th between 
shading and  m anure application rates.

Keywords; Agroclimate; Cardam om ; Fertilizer application; Shade; Yield; lndonesi?i

(H O R T C D  1989-2001/03)

Sunarw 'idi and  H utagalung, O  (1978)

Residual effects o f  intercrop m anuring on rubber growth

Bulletin Balai Penelitian Perkebunana Mfe/art, 9(4): 185-191.

In a trial on soil deficient in P  and Mg, rice and  maize were grow n as in tercrops in  the first year 
after planting rubber, and N PK  and M g fertilizers were applied, each a t five d ifferenr levels. 
Fifteen m ondis after intercropping, rubber girths showed a positive response to  P  and  M g, but 
no response tp N  and  K.

Keywords: Fertilizer application; Maize; Rice; Indonesia 

Sutrisno and Sastrosoedarjo, S (1976)

Influence o f upland rice L )  and  corn IZfa mays L) as catch crops on  the erow th
o f  young rubber ®

Menara Perkebunan, 44 (2): 3-10.

'5 “ = "  f™"- w o -year-o ld  tu b b er rre<..
^crera  t) T l  T  ■'.“f “ n '" b b c r  g tow th (m easured as girth 
mcreracn.) and d,e catch crop y,eld. Maize affected rubber g ro w *  more seriously dran did rice.
Keywords; Maize; Upland rice; Indonesia

(H O R T C D  1973-1988)

Tan, H  T  (I960)

Sotne aspects o f the question o f intercropping 

Menara. Perkebunan, 29: 203-211

recommendations are made; th r? 2 Thoul7 be" ['''" '’d P'*’ ' ’® '' '’™ following
the remaining area being c l« n  w e e ld  ”  d l  ' ’ '  '
needed; intercropping should only be p r a c t i l T L T

* “^ S I e  “ a b l L i f

(BPPM A bstnta Bibliography „ f  ^  ^ ^



222. T h o m as; G r is t, P  a n d  M en z , K  (1995)

M odelling ru b b e r g row th  as a fu n c tio n  o f  clim ate an d  soils

Imperata Project Paper Improving Smallholder Farming Systerm in Imperata Areas of Southeast 
Asia, N o . 6 , Indonesian  R ubber Research Insritu te, Indonesia, 20  p.

Sire indices arc derived  for ru bber {Hevea brastliemis) in Indonesia (w here it is a prom ising  tree 
for use on  Imperata cylindrica infested grasslands) to  represent separately g row th  (w ood 
p ro d u c tio n )  a n d  latex  yield (w hich  respond d iffe ren tly  to  soil m o istu re  c o n te n t) . T h e  
re la tionships for th e  clim ate co m p o n e n t o f  th e  index (w hich includes m oisture, therm al and  
ligh t co m ponen ts) are based on the G R O W E S T  classification system , and  th e  soil com p o n en t 
is based o n  th e  w ork  o f  Y. Sugianto. B oth  com ponen ts are m odified  to  be specific to  rubber m 
Indonesia an d  com bined  to  give the overall site index for grow th. T h is  is used to  estim are 
ru bber grow th  in differen t areas o f  Indonesia. It will help to  predict grow th o f  th e  rubber G T l  
clone (w idely used in Indonesian plantations), and could be adapted to o th e r clones. A  p a r tic d a r  
app lica tion  o f  the site index is in relation to  im provem ent o f  the BEAM  ru b b er yield prediction 
m odel RRY IFX D . a ru bber based agroforestr}' m odel involving bioclim atic . topograph ic and 
silvicultural variables w hich can incorporate latex and w ood production  and  rice intercropping. 
A ppendices to  th e  paper use the im proved site index developed here to  replace th e  origm al one 
in  th e  B EA M  R RY IELO  m ode!, bu t it also has applications outside th is one.

Keywords: A groclim ate; Agroforestry. Ricc; Indonesia

(CAB A bstract 1996-1998/07)

223. T h o m a s , | an d  K un iv illa , K  M  (2005)

R ubber as a shade tree fo r cardam om : A case study

I n t e r n a t i o n a l  Natural Rubbrr Conference India 200$: Preprints of Papers. 6 -8  N ovem ber 2005 , 

C o ch in , Ind ia, pp. 149-132.
A survev was bv Indian C ardam om  Research Institu te , Spices Board M y b d u m p ara
vo evaluate the perform ance o f  cardam om  cultivated u n d er ru bber m th e  f ^ g e  areas o t 
C ardam om  Mill Reserve including  M arvkulam , Kanchiyar. K ozhirnaJa an d  T h o v a r a p r  oi 
Id u k h - D istrict. Studies revealed that the canopy developm ent in fully-grow n 20-year-o ld  
rubber tree crow n in these areas was only h a lf o f  tha t grow n in th e  trad itio n al belt. T h e  shade 
level un d er rubber canopy is 14349 lux com pared  to  13668 lux im der n a tu r^  shade m the 
cardam om  tract. T h e  grow th and  yield perform ance o f  cardam om  w ith  regard to  n u m b e r oi 
tillers, n u m b er o f  panicles, num ber o f  capsules per racemes an d  yield w ere s im ilar to  those 
grow n in co n v en tio n a l areas. T h e  g irth  o f  ru bber tree increased  over 22  p e rc e n t w hen  
uu crcro p p e d  w ith  cardam om . T h e  net re turns from  ca rd am o m  cu ltiv a tio n  u n d e r ru bber 
increased to the tu n e  o t 20 percent.

Keywords; (. j rd a m o m ; E conom ic aspect; Idukky; Kerala; Ind ia

224 . T ow nsend , C  H  H  fir t / .  (1964)

C u ltivation  o f  ru bber in ter p lan ted  in coffee fields 

Boletim Tecitico Instituto Provincial Agropeauirio, 6 : 1-6.

O w ners o f  coft'ee farm s in G ua tem ala  at altitudes up  ro 7 50  m  are recom m ended  to replace 
th e ir shade trees w ith  rubber trees p lan ted  on  th e  c o n to u r a t a spacing  o f  10 x 2 .3  m ; cofTec



bushci less th an  0 .9  m from  th e  ru b b e r rows sh o u ld  be re m o v e d , th o se  b etw een  0,9 
a n d  1 .a  m from  rh e  ru b b e r sh o u ld  be p ru n e d  back . In  o rd e r  to  re n d e r  th e  co ffee more 
to le ra n t o f  th e  change, it  is reco m m en d ed  to  ap p ly  56  g u re a  p e r  busli to  th e  soil in 
M ay -S ep tem b er a n d  85g  in N ovem ber, an d  to  sp ra y  fo u r tim e s  a y ea r w ith  a m ixture 
o f  urea. M  SO^, A nSO ^ and  borax . F arm ers w ish in g  to  p la n t  ru b b e r  m a y  a p p ly  for a 
c rcd it from  a special fu n d  m anaged  by th e  B anco de G u a rem ah i.

K eyw ords: Coffee; G u a te m ala

(B P PM  A bstrac t B ib liog raphy  o f  //tfye<7 ru b b e r; V  2 , 1 9 7 0 .)

225 . V an B ra n d t, H ; S ia h an , M  an d  S u n a rw id i (1 9 7 6 )

P rospects fo r M itercropping y o ung  ru b b e r w ith  Puerarici Thumbergiana fo r fodder 
an d  p roposa ls fo r fu r th e r  research

UNDP/FAO Project. IN S /7 2 /0 0 4  N o te  N o . 107

K eyw ords: Pueraria Thumbergtana\ In d o n e sia

(B P PM  A b stra c t B ib liog raphy  o f  Hevea ru b b e r, 1975.)

226 . V ijay a k u m a ri. P  R (1 993)

Economic fraiiUlity of ha,Ivin, as an inurcrop ir: rubbtr holdings of Mavdikkarn Taluk
D is s c rc itio n  P G  D ip lo m a in N a tu ra l  R u b b tr  P r o d u c t io n ,  K e ra la  A g r ic u ltu r a l  
U niversity . T h rissu r, In d ia , 48p .

T h is  s tu d y  analyses th e  eco n o m ic  feasib ility  o f  b c te lv in c  as an  irrre rc ro p  in  th e  ru b b e r
h o ld .n g s  o f  M aveI.kkara ta lu k  o f  K erala, In d ia . Even th o u g h  th e  c o s t  o f  c u lt iv a tio n  
was very high  fo , berelvine, tt  cou ld  be re co m m en d ed  as an  tn te rc ro p  in th e  ru b b e r

t : 'b t r t i : ^ : e e k i ' ; " : c 'o r ' '^ '^ ' ‘' ’' ■'

Keywords: B etelv.ne. E conom ic  aspect; S m a llh o ld in g ; M av e lik k a ra ; K era la ; In d ia

227 . V im alak u rn ari. T  G; loseoh  K - M  fa i
P u n n o o se , K 1 (2 0 0 1 ) ’ ’ *^°^'’“ " d a r a m a n , R ; M a th e w , j  and

In fluence o f  in terc ro p p in g  on th e  rh izosphere  m ic ro flo ra  of H,oca
of Natural RMcrRescank 14(1); 5 5 .5 9

- p i c s  for L t e r i a , f L : i a c : L o L r r ^ ^  ried  o u t. E n u m e r a t io n  o f  soil
m icrobial popu la tions  in rhizospre'^rTof >/ l i ig h s r  t " ' “ l

Keywords; M o „ o c ro p p .„ ,. m i l l "



228. V irgcns F ilbo , A  de C ; A lv im . Ri a n d  D e A raujo  A C  (1988)

C ocoa p la in in g  in  m atu re  ru b b e r groves in S o u thern  Bahia

Proctedings of the Tenth Imernatiml Cocoa Besearch Conference. 17 -23  M ay 1987 , S an to  

D om ingo , D o m in ican  R epublic, pp . 33-38.

In S o u thern  Baliia there is an area o f  approxim ate ly  30 ,0 0 0  ha piantccl w ith  r u b ^ r  trees, 
nearly all o f  w h ich  are situa ted  in areas w ith  a high  inc idence o f  fungal diseases. O n e  p lo t 
con ta in in g  the o ldest no tab ly  those consisting o f  clones m ost susceptib le mM.cro^ci^
ulei has suffered repeated  attacks by  this pathogen , w ith  the result th a t, to g e th e r w ith  the 
seasonal appearances o f  E rinnyis ello, it  on ly  had  p lan ts w ith  little  foliage and  consequen tly  
low productivity . Because o f  this, approxim ate ly  4 0 0 0  ha o f  cocoa have been  p lan ted  u n d er 
the ru b b er trees, w h ich  w ere considered to be in decline. Several designs w ere ad o p te d , the 
m ost co m m o n  b ein g  to p lan t the cocoa in single rows in terc ropped  w ith  th e  rubber, w ith  3 m  
spacing w ith in  th e  rows and  a . a d istance o f  3 .5  m  from  the rows o f  ru b b e r trees. In  a doub le 
L  co m b in a tio n , th e  cocoa trees were grow n w ith  3x3 m  spacing a n d  a , a d istance o f  2m  
from  th e  ru b b e r trees, w hich  had 7x3 m  spacing. In  p lan ta tions  w ith  h igh  m o rta lity  cocoa was 
p lan ted  th ro u g h o u t w ith  3x3  m spacing  an d  it was som etim es necessary to  p lan t ^
ad d itio n al shade . D u rin g  1983-1985 , da ta  on  m ean an n u a l prod tict.v ity  o f  trees p lan ted  J o n e  
o r in co m b in a tio n  w ere com piled  in seven estates. Results show  th a t  an area o f  2 .4 5  h a  o f  
m o n o cro p  cocoa o r ru bber is needed to o b ta in  a yield equivalen t to  1 h a  o f  m ixed  cropp ing .

Keywords: C ocoa; Bahia; Brazil

{ H O R T C D  1973-1988)

229. W a liju d ja ti, B an d  S u m an a (1981)

T h e  best in terc rop  ro tation  system for sm allholders in L abuhan  Batu 

Bulletin Baki Penelitian Perkelninima Medan. 12(1): 35-42 .

In tercro p p in g  in v o nng  ru bber m ay yield add itional incom e to  th e  farm er. T h e  h ighest in co m e 
can be o b ta in ed  w ith  the ro tation  rice- -n iu n g  bean. A pply ing  th e  ro ta tio n  system  to  a ha 
rubber ho ld ing  gives an incom e o f  Rp 495 8 5 7  per year, w h ich  m eans th a t  an  ex p e n d itu re  o f  

R p 441 160  per year can be covered.

Keywords: E conom ic aspect; M ungbean; Rice; C ro p  ro ta tio n ; Sm allho ld ing ; Ind o n esia  

(H O R T C D  1973-1988)

2.M. W a n M o h a m e d ,W E ( 1 9 7 8 )

T h e  concep t o f  po ten tials o f  in tegra ted  farm ing  w ith  ru b b er

Seminar on Inteftnition QfAnimah ii'ith PLintation Crops. 13 -15  A pril 1 9 7 8 , Penang, M alaysia. 

In teg ra ted  farm ing  has been show n to  m axim ize land  an d  resource u tiliz a tio n . T h e  co n c ep t 
and  potential o f  an im al inccgradon w ith  ru b b er arc discussed. In  ru b b e r p lan ta tio n s  particu larly  
sniailKoldings, the poten tial is bailed on  th e  availability  o t su rp lus  fam ily lab o u r; cheap  a n d  
n u tritious an im al iced; lan d  fo r an im als and  cu ltivation  o f  crops fo r feed an d  feed su p p lem en t 
such as soya bean , g ro u n d n u t, m aize, pigeon  pea an d  good en v iro n m e n t fo r an im als . R esults



obfaincd froin trials carried ou t in rubber estates and siiiallholdinps. as well as from a  review of 
iirerarure are presented. T he) ' h ighlight the feasibility o f  grow ing feed and’ feed supplem ents in 
the rubber inter rows, pcrform anceofsom e types and breeds of anim als, and  problcjtis associated 
w ith anim al integration with rubber. S u ^ es iio n s  for Riturc research an d  w o rk  plan are aUo 
discussed.

Ke).-words: G roundnu t; Integrated farming: Maize; Pigeon pea; Soyabean; Malay.sia 

(Publications o f  the R RiM , 1979,)

W an M oliam ad, W  E and  C hce, Y K {1976)

M aximising returns in im m ature rubber smallholdings

Proceeding ofihe Rubber Research Jnstitute of Malaysia Planters Conference, i 976 , K uala Lumpur, 
Malaysia, pp. 34-43.

M ethods o f  m odifying the farming systems o f  rubber sm allholders by th e  in tro d u c tio n  of 
intercropping and  livestock to maximize land usage and econom ic re turns are highlighted. 
Annual crops such as groundnut, so>abean and maize when grow n as in tercrops in rotation 
have been shown to be beneficial. Suitable varieties o f  these crops and  th e  technictil Icnow-iiow 
o f  growing them economically are reviesved. A supplem entary incom e o f  a b o u t $ 5 0 7 , J707  
and $406 pet hectare per year a n  be obtained from goundnut, maize and  soyabean respectively 
T h e  perennial crop, banana was also found to be a suitable in tercrop  in sm allhold ings ,n 
certam locations. Returns between $872 and $ 1743 were obtained from four vatiedes o f  bananas 
per hectare over two y w s . W hen intercropping became uneconom ical due to  shad in g  in the 
interrow, caused by a full canopy, poultry rearing was introduced  to  provide incom e during  
the reraam ing period t,f.m m aturity  o f rubber. Poultry rearing w ith broiler bi rds u n d er rubber 
r n f v T "  0  f  e^n o m ira lly  viable in teo locations. A fam ily incom e o f  between

b f r i  b c !  f  h '  I  “  ■ on  the num ber, t).pe o f
S  r  rrh ° e  b f d ‘’ ™ ’" ‘ r  P - i d i n g  add itional incom e^to the

h o l ^ a ^  ^ l i d i t  ™

S ^ S m g r M a i a y S ” " ” ' " "  ‘" '^S rated  farm ing . M aize; Soyabean;

W an Rasidah, K; Atnintrddin, M ; Ahm ad S ^ a l i ,  M ; Zaharah A. R (,9 9 7 )

^ r p Z ™  between three and  four years

jQumalofTnpiml hmtScimct. 10( 1): 8(5.93

In this study, the a c t i v ? r o o t ' d i s t i b u t t r o f l r e e M t f ‘ u
manau {CaLimus mamn) was asses'ied luin ' °  P lan tation  grow n roran
manau. .hrce distances from t h e " : : .  b l f o T ^ n  ^ ^ o l d  rotan
examined. For die four-y-old pjajus two d i.r  ^ were
^ a n »  and another in the middle bem c^n tw r r .T " ''
THe isotope used was - p .  a p p , . ,  i r r ^ ' K l T p o ^  T h

; th e  rotan m anau plants had



, „ ta b lish c d  u n d e r m acurc ru b b e r p lam atio n . H ig li p ro p o rtio n s  o f  f « d e r  roots were found 
o T I l  0  m d is ta n ce , at th e  surface (5cnr d e p th )  for th e  3 -y -o ld  p lan ts. U p tak e  o f '-P  was 

I s o  observed for th e  a p p lica tio n  a t  1.5 m  d is ta n ce  fo r b o th  d ep th s  b u t  th e  co u n ts  w ere smaH. 
f  im  a analysis R ave  a h igh lv  s ignificant d ifference w ith in  th e  d istances an ti w ith ,n  the 
? C n  d e S  Ftfr a  b e tte r  sy n ch ro n iz a tio n  betw een  fertilizer a p p lica tio n  a n d  p lan t up take ,

toots h ad  already  ex tended  for a n o th e r  1 m  co m p a red  to  th e  3 -yK>ld plants.

Keywords: R o ian  m an au ; R o o t ac tiv ity ; F ertilizer a p p lica tio n ; M alaysia

233, W an p en  P ru lcw iw at (2 005)
R ubber based  crops in teg ra tion : R eco m m en d a tio n  fo r sm allh o ld e r in  T h a ila n d  

In: Propes. and Devdapm.n. of Rubber Smallholders: Proceedings of ,he N.nlh ANRPC 
Seminar, 9 -1 1  N o v e m b e r 2 0 0 5 , C o c h m , In d ia , p p .l6 -1 7  

R ubber p U n ta tio n  area in T h a ilan d  is approxim ate ly  5 .0 4  tn illio l. acres, m o stly  -  
a ro u n d  95  percentage. O v e r o n e  m illion  o f  th em  ow n on ly  6  acres by  ^ v c r a g e j ie  d  pe ^ e a t ^  
7 0 0  k g /ac re . T h e ir  in c o m e  m ain ly  d e p e n d  o n  ru b b e r p e r fo rm a n c e , th u s  th e  
u p p le L n r a r v  incom e is essential to  these sm allholders. T h e  su ita b le  in re tc ro p s re co m m en d  d  

by th e  R u b b er Research I n s t i tu te  o f  T h a ila n d  (R R IT ) are  u p la n d  rice, m aizc 
m u n g b ea u , vegetables, ban a n a , papaya, p in eap p le  a n d  so m e forage cro p  su ch  ^
C a n o  grass. T h e  considera tion  o f  .appropriate c ro p  fo r ru b b e r in te rc ro p  o r  u n d e r  ™ bbet shade 
grow ing  is d u e  to  th e  soil profile , fertilization , local c lim ates, m ark e t p o ten tia l a n d  d e r^ a n d  
w a te r source, available labour in c lu d in g  sm allho lde rs b u d g e t, experience, in fo rm a tio n  a n d  
know ledec sources. A fter fou r years o f  p lan ta tio n  u n til m a tu re  p e rio d , th e  shade  to le ra n t p lan ts  
are sign ificanl. In S o u th e rn  T h a ila n d , th e  su itab le p lan ts  fo r in te g ra tio n  w ith  ta p p e d  ru b b e r 
are S l̂a.ra sp.. R a ttan  C alam us caesius B l„ ) T h ie m  [Azadirachta e^eka Jacobs) so m e  native 
vegetables {Gnetiim gnemori var. tenerum an d  Glochidion waUtchianum M u cll..) C a rd a m o m  
[Amomtun sp.,) an d  som e varieties o f  cu t flowers as A n th u riu m  sp .. C u rc u m a  sp ., H e lic o n ia  sp.

Kej-words: Banana; C ard a m o m ; G ro u n d n u t; M aize; M u n g b ea n ; Papaya; P in e ap p le ; R a ttan ; 
U p land  rice; Vegetable; T h icn i; T h a ilan d

234. W ataiiabe, H ; Salu iiia lii, P  a n d  K Jieniiiark, C  (1988)

C om biiK uions o f  trees an d  crops in th e  taungya m eth o d  as ap p lied  m  T h a ila n d  

Agrofbressry Systerfis, 6 (2 ): 169-177.

In  T h a ila n d  th e  ta u n g ja  re fo rcstration  m e th o d  has b e e n  p ra c ticcd  p rim a r ily  in  o rd e r  to  
rehabilita te  w asteland, particu larly  u n d er the g o v ern m e n t forest village p ro g ram m e. T h e  p ap e r 
dcscribcs rh* crop  c o m b in a tio n s  used in d ifferen t reg ions, T h e  m ajo r c o m b in a tio n s  d iscussed  
in th is p ap er are p a ra -ru b b e r {Hevea brasiliensis) o r fast g ro w in g  trees (Af. azsdarach L. 
leusocephalia, DiptocurpusaktusunciCasuarwajunquiam (C. junhuumiuimKi}yN\<!.\\ f ru it  trees/ 
crops (coffee, cashew nuc, b an an a an d  p ineapp le ). T h e  d iffe ren t c ro p  c o m b in a tio n s  re la te co 
differences in clim atic  co nd itions , m ain ly  th e  d u ra tio n  o f  th e  ra in y  season .

Ke>W)rds: A groclim ate; B .uiana; Ca.shc\v; C offee; P ineapp le ; T h a ila n d  

(CAB A bstracts 1984-89 /M ay)



235. W ibaw a. G UOOOl

R ubber based agm  fbresrr}’ resw rch iti Indonesia

Proceeding of the Indonenunt Rubber Covference mid IRRDB Symposium, ] 2- ] 4  Scptem be 
2000, Bogor, Indonesia, pp. 247-265. ^

Several rubber based multi^straca experim ents w ere c irr ied  o u r iti Ind o n esia  to  respond 
6 rm crs short, m edium  and long-term  goals. T h e  principal co m p o n c u r o f  th e  systiims such 
as riibber p lan ting  m aterial, in tercropping practices, rypes o f  in terc rops co u ld  be nioditled  
to increase the productivity, to conserve a certain  level o f  b iodiversity  an d  respond  farm ers’ 
needs. Various annual intercrops p lanted du ring  im m atu re  periods co u ld  com p en sa te  the 
short-term  needs. Tv'pes o f  m tcrcrops planted by farmers w ere m arkers d riven  Several m ulti 
purpose frm t fm b c f trees, and larex-tim bcr rubber clones m ay be ab le to r e s p o .d  m edium - 
term  go ^s. ] he larex-tim ber clones play an im p o rtan t role in lon g -term  goals W ater was 
detected as the m am  hm am g  factor o f  grow th o f  the system. To avoid th e  slow  g row th  o f  
rubber due CO c™ „pcd,io„ w .tl, perennial inrercrops, the best p lan tin g  tin .e  in w hich  the 
rubber g m h  ,s between 15 and 20 cm. T his ttm e correspond to  th e  en d  o f  th e  optim al

both  p l ,n t  yteld productivity  and b i o L l s i ^ ^ t r f i t s . T u T b t Z r d 'a ^ r o f o ^ L

- ' ^ b , n t y  o r  t r o p i c a f r a m f c l r i n  1’:

Sm allho ld ing . T n n b e r

236. W ibaw a, G  and T hom as (2002)

S e p t e m b e r  2002, M a h y s w C ' r L t i l ' p p l y ^ " ™ " - ' * ' ” ^  28 A ugust-f,

- - c h )  a „ d  at
com m encing in 1993. T h e  objective o f  the^ lo n g itu d e  o f  ] 0 4 -  I 8 ’),

effect o f  intercrops on th l  g ro w ^  . X ;  i T "  q u an u ta tiv e ly
weeded mterrow (A), Legume Cover C rops 1 0 0  , 6 1 7 , 7 " ' ;
(D ). pm eapplet banana (E) and a la n e-a lL , ] <C). p ineapples
th e  erowti, o f rubber depend on the t ™ l  J  R esults show ed tha,
Jl'.rty months, oftteatm ents rubber- clan « e 7 T ' 7 ' J ' ’ '  ™ bber, un t,l
(E). were comparable, bu t there was a tendenTv o f  “ hb ’’" ’7 '’'’' '  P i" « P P ‘=+banana

re s owcr than that o f treatm ent A since I 5 m h “ f™  last tw o trea tm en ts
7 '  ‘ ' ' ' " - ' d . a . e .  T h e  t r e a tm e n t s  f  „ d  D p " ' ’ "  ( O  a n d  C C ( B ) ,

d i e t e r  g r o w t h  t h a n  - h a t  o f  t r e a tm e n ;  a 1 1 «  ' f , ' " ' - " • h - l o w e r  in  

..... ................... t r i e n t  f a t , :  "  < 1 -  P n n c i p a l l y

Keywords; Banana; EcoIobv , e ,

property: U pland rice; Indonesia



,37 W ibaw a. G ; r  liom as, W ; R osyid, M J; T am bunan , D and  G iinaw an, A  (1996)

Study o f  th e  co m p o n e n t im eractions in intercropping systems

IRRDB Symposium on farming System Aspects of the Cultimtion of Natural Rubber ffievea 
brasilinnis). 6  N o v e m b e r 1996. Beruwcla. Sri U n k a , pp 25-40.

Research was ca rried  o u t a i Sem baw a Research S tation (on-staiion research) and at farms fon- 
farm trial) a ro u n d  rhc station  n a titu d e 3 °8 ' andlongicade 104'''18’) during  1993. T he objective 
o f th e o n - s ta t io n  research was lo  analy te quantitatively the effect o f  intercrops on the growth 
o f  rubber. T h e  trea tm e n ts  w ere com prised o f  Rubber + clean weeded interrow i (A), Legume 
Cover O o p s  (L C C ) (B). U p land  rice-fallow (C ); pineapple (D ); pineapple f  banana (E) and 
alang-alang (Imperata cylindrica) (F). T h e  on-farm  trial was carried ou t to cover the variabilirv’ 
at the farm ers' ie\-ei. T h e  factors considered in choosing 16 farmer participants were the origin 
o f  t he land; th e  fa n n ers’ profession, the accessibility to farmers' land and labour availability; 
up land  rice was g row n  fo r a t least th e  first year as rhe rubber intercrop. Two types o f  plot were 
made: A farmers plot, w here th e  farm ers were free to decide what they did w ith their interrows, 
and  A clean weeded plot, w here the p lo t was kept free from weeds throughout the rcKarch 
period. S ta tio n  resu lts show ed th a t the grow th o f  rubber depended on the t\'pes o f intercrop. 
T h e  stem  d ia jn e te r  o f  ru b b e r (un til 30 m on ths) o f  rhe treatm ent rubbert; the clean weeded 
soil (A), p in eap p le  (D ), p ineapple+  banana (E), were com parable, b u t there was a tendenc)’ for 
the ru bber g r o w h  o f  these  last tw o trea tm ents to  be slower than ui treatm ent A from 15 
m onths. T h e  slow est g ro w th  o f  rubber was found  in the aJang-aiang treatm ent (F). T h e  two 
o ther trea tm e n ts , U p land  rice-faJlow (C ) and  L C C  (B), were interm ediate. T h e  grow th in 
d iam eter o f  trea tm e n ts  F, C . B an d  D  and  E were 10.5, 7.5 and 3.3 m onths, respectively, 
slower chan th a t o f  trea tm e n t A. T h e  stem  grow th variation was principally due to soil moisture 
ra ther th a n  d u e  to  m inera l n u tr ie n t factors. O n  farm research results showed that many farmers 
stopped  p la n tin g  u p lan d  rice afte r th e  first harvest. M aintenance o f  o ther intercrops, such as 
banana, p in ea p p le , k a tu  a n d  perennial fru it trees was con tinued  with. Chilli was the best 
m tercrop  in term s o f  b o th  ag ronom ic and  econom ic aspects. After t\v'o years, when the intensit}- 
o f  in te rc ro p p in g  decreased , th e  in tensity  o f  weeds increased and rubber grow th was affected. 
T h e  m an a g em en t o f  in terrow s was very im p o rtan t in that period to avoid water com petition.

Keywords: E co n o m ic  aspect; F ru it crop; M ixed farm ing; Pineapple; Soil properrj'; Upland 
nee; Yield; Ind o n esia

238. W id o d o , S E ( I 9 9 9 )

T h e  uses o f  in te rc ro p  spaces o f  fru it crops for upland rice plant 

Pni-m/ings ofthr Seminar on Increasing National Rice proitation Through Tabek I direct 
System of Lowland Rice and Utilization of Unproductive Land. 9 -1 0  D cccm ber , 
pEragi, In d o n e s ia , p p . 4 4 4 -4 4 8 .

S tudies o n  d ie  uses o f  m cercrop space, are trequendy d irected to  those for woody pl.mts,
p articu larly  industria l c rops such as rubber, coconut, cocoa, and  pepper. T h e  uses o 
*pace for fru it crops however, have n o t been well studied although fruit culture u s u a l l y  employes 
'Vide in te rc ro p  spaces. These w ide in terc rop  spaces, especially d u ring  a youns-iuvemle p . 
offer be tte r in co m e fo r farm ers i f  pro(ier intercrops are planted. 
suffiest th a t  th ey  c m  be p rom isinp . M oreover, rice cultivars adap ted  to 
.‘io m e .aspects on  in te rc ro p p in g  rice in to  fruit crops, however, need co be stti ic



inrercrops and the jnain crops m ay be interacted to afFeci flowering, yield, an d  fru it qualiries 
o f  rhe m ain crops.

Ke\-words: Fruit crop; L ind  uciliiarion; Upland rice; Indonesia 

W ijcsuriya, W  and T h a ttil, R O  (2001)

M ethods u f  dat;i analysis for intercropping systems under rubber 

Journal of the Rubber Research Institute of Sri Lanka. 84: 39*49.

Analy'sis and interpretation o f  intercropping experiments arc com plex due to  inclusion  o f  two 
or m ore crops. Moreover, various tv^pes o f  experiments are involved in in terc ropp ing  sj'stems. 
Therefore, it is not to be cxpected that a single statistical approach su it ail k inds o f  problem s. 
T h e  basic objective in all intercrop cxperijnents is to assess biological o r ag ronom ic advantage 
in any intercrop s)'steni. This paper su ^ e s ts  possible ways o f  analyses for co m b in ed  benefit o f 
rubber ba.sed intercropping systems during the im m ature stages o f  ru b b er by em ploying  the 
proxy variables g irth  and g irth  increm ent to substitute for rubber yield. M oreover, several 
other indices viz. incomc equivalent ration (lER) and m onetary advantage (M A ) have been 
m odified to suit intercropping sj-steins under rubber. For the rubber-tea in terc ro p p in g  system, 
bivariaie analysis and diagrams were made using rubber girth  and  tea  yield. T h e  proposed 
analyses can be employed to assess the beneficial/deieterious efTecr o f  in terc ropp ing  in rubber 
based farm ing systems.

Kcj-words: Econom ic aspect; Tea; Sri Uinka

W ijcsuriya, W ; T h an il, R O ; Yogarainam, N  and Iqbal, S M  M  (1996)

Analysis o f intercropping systems under rubber

IRRDB Sym^uum Farming i> f™  Jspm, of th, Cultivation of Natural RMfr  (Hevn, 
brastkmm), 6 Novenibirr 1996, Beruwcla, Sri U n k a , pp. 90-95.

A n jp i s  and i.,t„p r«acion  o f intercropping experiments are com plex due to  inclusion o f  two 

T  ,T re L ^  ” r "  i'> in terc ropp ing  systents.

I x  u b ^ in  a„ ^  nT expet,tnenrs i. to assess biological o t  ag ro n o tn .c  advanuge

K ej^ords: Rubber based farming system; Sri U n k a

W inard i (1999)

^ - p l ^ n n g u n d e r y o n . , g r u b b e r ;  Some c a s e s tn S ir i t rn g ,^ ^ ^

Sytt^ ofUwUn^ZZTd  ‘ ' ' T
IndoHL-sia, pp. 439'443. ^ ’produchve Land, 9 -10  D ecem ber 1998, Peragi.

Kaptd Rural A p p ^ .^ j ,   ̂ su rroundings



in Saw ah lun to  S ijun jung , W est Sum atra. T h ere  are ab o u t 40 . 000  ha snm llholder rubbers and 
7 ,5 0 0  h a  o f  up lan d  rice p lan ting  areas in the area. A lthough in tercropping  o f  up land  rice is 
co m m o n  co farm ers, th e  level o f  yield o f up land  rice is srill low, T his is bccause o f  some factors 
sucli as lack o f  know ledge, lack o f  capital, low soil fertility, unsuitable crop cultivars, and pest 
(especially w ild pigs) o r diseases incidence.

Keywords: S m allhold ing; Socioeconom ics; U pland rice; Indonesia

(A G RIS 1998^2002/09)

242. W o n g su k o n , P a n d  T em p le to n , J  K  (1974)

Sw eet an d  G lu tin o u s  corn  as intercrops o f  rubber

RRC Document No. 28, R ubber Research C en tre . H a t yai, T hailand

M aize, sold as fresh cobs, is o n e  o f  the crops under study  for its suitability  as an  in tcrcrop  o f 
y o u n g  rubber. In in terc ropp ing  experim ents over tw o years on rubber stations, swecr and 
g lu tin o u s co b s/h a  o f  p lan ted  area, equivalent to 2 70  to 960kg an d  3 500  to 8000 per rai o f 
in terc ropped  rubber, acco rd ing  to  soil an d  o th e r conditions. O ver a range o f  selling prices o f 
10 to 25 b a h t p er 100 cobs a n d  estim ated  costs o f  p roduc tion  o f  680  bah t/ra i o f  rubber with 
labour charges an d  4 00  b a h t w th o u t  charging labour, the breakeven poin t fo r yields moved 
from  1500 to  nearly  700 0  cobs p e r rai o f  rubber. M aize thus has a good profit potential and 
th e  conclusion  is th a t  is a prom ising  crop  for use as an in tercrop  in the rubber grow ing regions. 

Keywords: M aize; T h ailan d

243. W otig su k o n , P; K o n g th o n , A an d  T em p leto n , J  K  (1974)

Yields o f co rn , so rghum , m ungbean  and  sunflow er in plots in S o u th T h a ila n d  

RRC Document N o. 24 , R ubber Research C en tre , H a t Yai, T hailand .

Field trials w ere co n d u c ted  a t various locations to study  th e  possibility o f  in tercropping  young 
ru bber w ith  various varieties o f  maize, sorghum , m ungbean  and  sunflower. Yields ob ta ined  are 
discussed. It is conc luded  th a t sorghum , m ungbean and  possibly sunflow er all grew and yielded 
sufFiciently well in th e  S o u th  to  w arran t rheir fu rth e r consideration  for intercropping.

Keywords: C o rn ; M ungbean ; Sorghum ; Sunflow er; T hailand

(B PPM  A bstract B ibliography of Hevea rubber, 1975.)

244. W o n g su k o n , P; B u ran a th am , \V  and  T em pleton , J  K  (1975)

G irth  g row th  o f  ru b b er an d  interrow  m anagem ent

RRC Document N o. R ubber Research C en tre . H a t Yai, ThaiKind.

In terim  results from  an  in tercropp ing  experim ent w ith  budded rubber show th a t intercropping 
d id  n o t harm  the grow th  in g irth  o f  the rubber trees. In  o n e  o f  th e  tw o clonal blocks under 
study  g row th  was significantly  prom ised , as com pared  to  tha t w ith  legum e covers in som e 
trea tm ents. T h e  im p o rtan ce  o f  crop  ro tation  and th e  use o f  fertilizers for the intcrcrops arc 
em phasized.

Keynvords; C ro p  ro tation ; Pertilizer application: T hailand



245. W ongsukon, P; Diixajuitham, W  and Jew tragoon. P  (1976)

Potential intercrops for smailholdcrs in Tluuland

In: Progress and Deivlopmenl of Rubber SmalUwleien: Procfecitft̂  of the Second Seminar. i8-23 
Ocfobcr 1976. H at Yai, Thailand. p p .lC v 'i7 0 .

D uring the first 3-4 years after feUinp the oid trees. iJic intcrrow area can be used for intercropping 
as an alternative sourer o f  income for smallholders. T h e  intercrops which give the highest to the 
lov.’« t  net profits are sweet com. ground nur, soyabran. inungbeAn, and upland rice. T h e  provisions 
for intercropping are thar family laliour must be utilized. T h e  intercrops m ust be fertilized and 
be planted in rotation with legume crops. O ther advantages o f  intercropping  are co control 
weeds in the intcrrows and to ameliorate soil pnapcrty. Lastly, the sm allholders will give more 
care and attention to the immature rubber trees.

Ke>words: Economic aspect; Family labour; G roundnut; M ungbean; Soyabean; Sweet corn; 
Upland rice; Weed management: Thailand

246. W right. H  (1998)

Cuki^ration o f  para rubber trees

fn: Para Rubber or Hevea Brasiliensis: Its Botany, Cultivation, Chemistry and Diseases, Biotech 
book. Delhi, pp. .50-32.

This book originally published in 1912. gives a com prehensive d o c u m e n ta tio n  o f  rubber 
cultivarion. prepnDcessing, properties o f  latex etc. during the early days o f  plan tation  rubber. In 
chapter three on cultivation o f para rubber trees, a session o f  intercropping o f  rubber w ith catch 
crops such as. banana, cacao, cofFce, chillies, groundnut, lemongrass. pepper, gingclly, tobacco 
aand corton is provided. Cocoaand coifee considered as the b « t  intercrops are cultivated extcnsivel}’ 
in the major rubber growing countries like India. Ceylon. Samoa and Straits. In tercropping  of 
iemon-grass is practised in Ceylon and Straits, g ro u n d n u t in C ey lon , cassava in Straits. 
Intcrcroppmg o f tea and coffcc in association with rubber is followed in Ceylon and  in India,

W s ” ' ' '  I^m on-grass; Tea; India; Samoa; Sri lan k a ;

247. Yang, Z  ]; Zheng, H  S and Zhou, Z  Z (1996)

Impacts o f rubber planratio.i inlercroppmg on litter, hum,,., and soil properties 
Forest Research: 354-358.

Keywords; Agroforestty; Alpinii; Coffee; Cliina 

(CAB Abstracts 1996-1998/07)

\ogara tnam . N  and Iqbal, S M M (1995)

Muittcropping of rubber Linds with tea

Journal ofP,un,„i,n , -0

.he first 2 or 3 years after the .nit.al planting o f  robber ,rees, before ,be  trees have



grow n sufPicicncly to  ex te n d  th e ir  canopy  fully, a w ide in ter-ro w  area is left open . This 
area co u ld  be used  fo r g ro w in g  ocbcr crops. In  th e  areas o f  Sri Lanka w here rubber is 
g ro w n , p a r tic u la r ly  in th e  S o u th -W est, rhe re  is great p ressure for land  an d  unen ip loym en t 
is h ig h . T h is  p a p e r  desc ribes ex p e rim en ts  ca rricd  o u t by th e  R ubber Research In s titu te  in 
c o lla b o ra tio n  w ith  th e  Tea Research In s titu te , w hich  ind ica te  th a t  diese tw o crops are 
ideally  su ite d  to  in te rc ro p p in g , a l th o u g h  it w o u ld  require som e ad ju stm en t o f  th e  spacing 
o f  th e  ru b b e r p la n ts  to  allow  fo r th e  p e rm a n e n t g row th  o f  perenn ia l crops. T h e  incer-row  
space w o u ld  g e n e ra te  an  in co m e d u r in g  th e  first few u n p ro d u c tiv e  years o f  the rubber 
trees, a n d  also d u r in g  w et periods w hen  ru b b e r tap p in g  is n o t possible. T h is  w ou ld  increase 
th e  overall p ro d u c tiv ity  o f  th e  estates a n d  em p lo y m en t o p p o rtu n itie s .

K eyw ords: F am ily  lab o u r; P la n tin g  density ; Tea; Sri Lanka 
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249. Y o g a ra tn a m , N  a n d  Iq b a l, S  M  M  (1998)

[ n te rp la n tin g  o f  ru b b e r w ith  tea: A tech n o lo g y  ap p ro p ria te  fo r ru b b e r sm allhold ings. 

Bulletin o f  the Rubber Research Insiitute o f  Sri Lanka. 38 : 1-10-

A system  to  g en e ra te  in co m e an d  reduce  u n em p lo y m en t by in te rc ro p p in g  tea w ith  rubber 
in Sri U n k a I s  p re sen ted  a n d  d iscussed . iV is system  allows th e  gen era tio n  o f  incom e from 
tea  d u r in g  rh e  u n p ro d u c tiv e  p e r io d  ( 5-6  years) in y o u n g  ru b b e r p lan ta tio n s , an d  d u rm g  
p erio d s w h e n  ta p p in g  c a n t take  place. R esults from  experim en ts  set up  in 1985 and  1990 
in d ica te d  th a t  ru b b e r  sh o u ld  be p lan ted  a t a spac ing  o f  12 X 2 .4  m  (341 p lan ts /h a , 75%  
o f  m o n o c u ltu re ) , w itli 7  row s o f  te a  p lan ted  in  betw een 2 row s o f  ru b b e r a t  a  spacing  o f  
1 .2  X  0 .6  m  (9 3 7 5  p la n ts /h a , 7 0 %  o f  m o n o cu ltu re ) , o r  a t  a  spac ing  o f  18 X 2 .4  m w ith  12 
row s o f  tea  in  b e tw e en  2 row s o f  rubber. T h ese  p la n tin g  system s reducc th e  lim itin g  effect 
o f  sh a d e  o n  tea  y ield . It was ca lcu la ted  th a t  costs w ou ld  be recovered afrer 5 -7  years, w ith 

th e  e c o n o m ic  lifespan  o f  th e  p la n ta tio n  bein g  25 years.

K eyw ords: E co n o m ic  aspect: S hade; S m allh o ld in g ; Tea; Yield; Sri L anka

250 , Y o g a ra tn a m , N ; Iq b a l, S M  M  a n d  S a m a ra p p u li. 1 N  (1995) 

liv te rcro p p in g  o f  ru b b e r w ith  tea feasible

Rubber Asia,
T w o p lan tM io ll c ro p s. K a a n d  rubber, th a t  w ere ,lever grow n in th e  sam e p lo t o f  lan d  can 
now  co -ex ist on  rh e  sam e l.ind . T h is  is an  e p o c h  m ak ing  d.scov-ery nrade th ro u g h  the 
research  e ffo rts  o f  th e  R u b b e r Research In s ti tu te  o f  Sri Lanka m  co llab o ra tro n  w ith  th e  
Tea R esearch  In s t i tu te  o f  S r. L anka. E xperim en ta l results very clearly  show  th a t  th ere  will 
be no  adverse  effec ts o n  e ith e r  ru b b e r o r tea  w hen ru b b e r lands are m te rc ro p p ed  wlit> tea 
in a m an n e r accep tab le to b o th  th e  crops. In itial results and  its econom .cs are fairly attractive 
to  s ta r t  th is  p ro g ra m m e  o f  in re rp la n tin g  ru b b e r w ith  tea . a t least o n  a lim ited  scale.

K eyw ords: E co n o m ic  aspect; Tea; Sri L anka



231. Y ogaratnani, N ; Sam arappiili. J N and iqbal, S M M (1995)

Economics o f  interplanting rubber with tea in rhe low coun try  wcr zone 

Journal ofthe Rubber Research Institute of Sri Lanku, 76; 72-89.

This study exajiiines die econom ic viabiiiry o f  inrerplancing rubber w ith tea in  rhe low  coun try  
wet zone, w hert cultivarion o f  bo th  these crops is agronoinically feasible. In  th e  analysis, apart 
from N et Present Value (N PVI. other measuremenrs o f  project w orth  have also been used ro 
determ ine the return on investment. Economic lifespan o fa  25-years is considered for discounted 
casli flow analysis. T he results reveal the profitability o f  this integrated farm  activity, w hich 
generates a N PV  nearly Rs 162,000 at 15% discount rate. T h e  B /C  R atio . N e t Benefit 
Investm ent Ratio and IRR arc 1.24. 3.73 and 31%  respectively. T h e  pay Back Period o f  5 
years also emphasizes the econom ic feasibility of d\e investm ent. Sensirivirj' Analysis on certain 
param eters has been done to ascertain the econom ic viability, T h e  c o n c lu sio n  is th a t 
com m encem ent o f  interplanting rubber with c«i in the low coun try  w er zone, a t least on a 
lim ited scale is economically desirable.

K eyw ords: A groclim ate ; E co n o m ic  aspect; F am ily  la b o u r;  L a n d  u t i l iz a t io n ;  T ea; Sri 
L anka

252. Zainoi, E [2002}

Advances and challenges in Hevea firm ing  systems

Pwardinp of the Indonrmn Rubbrr Confirmee andlRRDB Symposium. 12-14 Seprem bcr 2000, 
Bogor. Indonesia, pp. 1-27.

This paper aims to present the experience gathered frotn studies conducted  by the M alaysian 
Rubber Board m particular research on soil acidity am elioration and  o n - farm evaluation o f
S0.1 m an ^ e tn e n t practices, and related crop production. Some experience on  evilluation o f  
smallholders process o f  adopting Hevea farming systems are also outlined . T h e  experience on 
farmtng syster^s ,n the Malaysmn smallholding sector showed th at a wealth o f  in fo rm atio n  has 
been generated especally m the field o f  cm p production. Soil m anagem ent techn iques have 
b ™  recommended to overcome the problem o f  alum inium  toxicity. Favourable p ro duc t.on  

^ s m t L  r  '"a F o i - t . '  T h e  agro m anagem en t

e d i i  I t o t e m T f f  r '  T  »

Kej-,.-ords: Farmtng system, Smdlholding; Soil property, Malaysia

253. Zauiol, E and M okhraruddin, A iVI {1993)

>■ S hort term  cW ngcs

]««natofNa,umlRuhheeII,:e,reh. 8 ( 1). 57-67

a a n g e s m s „ i ,p h y s .„ lp r„ p e r t ,e s w e re d e te c te d a .e r .h re e ^ r s o fn ,te rc „ p p m g ,n im m a tu .



rubber. In terc ro p p in g  activities generally affected the degree o f  aggregation and its stability. 
T h e  soils u n d e r  legum es con ta ined  larget'Sized a ^ re g a te s  and exhibited better water retention 
an d  transin ission  characteristics. Aggregates o f  finer size were recorded in  cleanly cultivated 
p ineapple p lo t in d ica tin g  th a t th e  larger aggregates w ere being progressively broken down due 
to th e  d ircc t im p act o f  rain. T h e  high  in p u t treatm ents consisting o f  fre()uenrly tilled corn- 
pcatm t plots show ed a high degree o f  similarity in the size-distrihution o f water-stable aggregates, 
b u t the plots d iffered  in  w ater re ten tion  arid transm ission properties as a result o f  variability 
arising from  m anagem en t inputs. T h e  redistribution o f  fine particles in die tilted plots accounted 
for its h igher p en e tra tio n  resistance com pared  w ith the non-tilted  plots. T h e  study suggests 
th a t o n -s ite  soil deg radation  can be m inim al u nder conditions o f tillage provided less crops arc 
p lan ted  an d  steps taken  to  have a m ulch  cover d u ring  the fellow period.

Keyivords; A cid utisol; C o rn ; Peanut; Soil property; Malaysia

254. Z ain o l, E; M a h m u d , A  W  a n d  S u d in , M  N  (1993)

Effects o f  in te rc ro p p in g  system s on  surface processes in an  acid ultisol 2. Changes in soil 
chem ical p roperties  an d  th e ir  in fluence on  crop  perform ance 

journal of Nntural Rubber Researchy 8(2); 124-136.

T h e  chem ical changes in an  acid u ltisol u n d er in tercropping, were m o n ,to t« l over th ir^ -th ree  
m o n th s. T h e  system s o f  in terc ropp ing  u nder im m ature rubber were designed on die basis ot 
conse rvation -o rien ted  surfece vegetative cover. T h e  lower inpu t systems in d u d e interrows under 
n a tu ra ls , an d  legum es; w hile th e  in terc ropped  plots represent th e  high  in p u t treatm ents 
c o m p ris in g  p e a n u t an d  co rn  ro ta tio n , pineapple , an d  com binatiou  “ f  ^
pineapple . T h e  use o f  fertilisers an d  th e  corrective in p u t o f  hm e influence the soil femhty 
d y n a m L . T ow ards th e  later croppings, th e ; ,/ /d e c lin e d  in  all interrow  
d L c a s e  in th e  h ighest in p u t plots. T h e  in tercropped  treatm ents showed ^
am o u n ts  o f  phosphorus, calcium  an d  m agn esiu m . O ver several ctoppm gs, the efetivecan^^^^

exchange capacit). rem ains high  a n d  th e  soils have low alum inium  j u r a t i o n  _
has an  overall beneficial effect on  grow th due to the com bined effect of added fertilisers

and  lime.
K eyw ords: A c id  uriso l; C o rn ; Fertilizer ap p lica tio n ; Peanut; P ine  apple ; Soil propert;.; 

M alaysia

255. Z ain o l, E ; M a lim u d , A W ; S ajjapongse, A  an d  E llio tt, C  R (1994)

T h e  m an a g em en t o f  slop ing  lands for sustainable agricu lture in Malaysia

ofth! At„mal Rnitiv Muting on A,id,mi Managtment ofSlopmg Land, m Aim. 

2-8  S ep tem ber 1993, G u iyang , C h in a , pp. 123-149.

T h is  pap er discusses th e  sustainability  o f  in tercropp ing  annual crops practicabihty
in soil fertility  as affccted by d ifferen t soil and  crop  m anagem ent systems, an p

o f  h ig h -in p iu  lecKnolog)'.

Kcyword.s; A nnua l crop; Soil fertility; M alaysia 
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Zhou, Z Z-, Zhtng, H S. Yang, Z J; Yin, G T  .wd Chen, K T  (1997)

in p b „ „ „ o „

f-'orestReseavLh. 10(5)- 464-47]

^rr,omimhngiliinihr,\n\C-.^,^^<rA---- - x, . ’ ^ planration
o f  nutncnts w crt com parol in the rwo planrations I and  cycling
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T aliparam ba see In d ia , K erala, T aliparan iba
Tapioca 9 5 ,9 7 ,  112 , 1 13, 150. 153, 187 
Tea 2 8 ,4 0 ,4 2 ,  57 , 58 , 6 3 .7 5 ,  76 , 7 8 ,9 9 ,  105, 
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