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For many years now t h e  Central Plantat ion Crops Research I n s t t t u t e  

(CPCFI) has been conductsing a mmber of s c i e n t i t i c L 1 y  designed experi- 

ments on various aspec-ts of t h e  cul t i -e t t lon of p l m t a t i c n  crops. Apart 

from conventional experiments which are  prirrarily-d.esip-ed t o  est,imate 

t h e  optimal combinat.ions of t he  inputs reapirad f o r  coconut cu3 . t i .~ t i cn ,  

t he se  include new experiments t o  explore t he  economics of mixed croo: j 

with perermia2.s suc1-r as  cacao and pe>per inter-croppir;? wi' th ?arv.c.l.c 

such as t.apioca, -week potato, y~vns, ginger and +,u.meric on t h e  gardeli 

l and  undey coconut. T11e  experiment.^ i n t  s lv icg  t,-ids of :l?ffi'ere:?t, cr.,:.: .- 
co?abinations n2-e intcncled t o  study both t lw prospzct:; of incre<?::ing 

pr.-od:~c.ti.-:ity per  ?sotare ac? tile 3grr:li ,mic decirab-2it:r oof t h e  crop 

Tho r e s u l t s  or? the$* stii!ies concPis i~=iy  she;.: f lirk wit.11 tho 

recommended spacbrg oi' c.ocomt, which r-qui%s a c!is%xn.ce 01: 7.5 r?etres 

be-Lween neighhouri i l~  ydlm:;, +,he =-ficizr,c;;r cf C,!:: bo.cic resou.rces f o r  

crop p-o?ucticn - surJ ight  a d  s o i l  - csx i i c .  fnhanced t u  a s i , ~ . i f i c a n t  

extent  ,from the  prese3+, 1.z-el thm13.gb~ ii?:;er&mixP*l cropping aa*lcl. opkiniC;l 

use of mni:lx?ss, r"crhtlisers <and. i r r i g a t i o n  ~.r.rater. ?his  paper i s  .m 

z t t e ~ p t  .Lw ex-nine the  !~~n.plications of tl7:ese IjxPings t.3 the ylarnoc? 

- - - -- . -. - - . . . - - 
rn !.he ?ut.llors a.r? grztePL.J. t o  Cr.K.c:kJiu;:sm.3.iirrnn ;:air ;'or somo 

i d  pri:":~~:.cc a.rd to ?rofessol-s T.?T.l<rishm:~ <mi A VaidVarx4thir 
f o r  u s e f ~ L  co~nr-nks. 



actual farming conditions, p:rticCLarly wi%h respect t o  costs of culti- . , 
vation and the extent of inter-cropping already taking place, are not 

available, the discussions here rely a great deal on guesswork and the 

co&lusions must, therefore, be regarded only as tentative. 

The g p e r  concentrates on physical magnitudes : cf incremen-tal 

benefits that  o d d  be derived and additional costs t o  be i - - - ~ r r e d  in 

the process of change t o  the  new technology. The socio-political factors 

t ha t  may retard or promote the nmcess are not discussed. ~ e c t i b n  1 

summarises the resuIts of the experiments and shows the potential yield 

of a hectare of garden land under optimal farming conditions. The 

possibility of mixed and inter-cropping res ts  on the spacing of coconut 

palms. In t h i s  context :I question tha t  arises i s  whether it i s  

economf.cally beneficial 160 reduce the density of an owrcrowded planta- 

t ions and raise the yield of the remainkg palms through optir~al farming 

practices'. The pes t ion  i s  investigated i n  Section 11. Inter  cropping 

possibi l i t ies  are not unknown t o  the farmers of Kerala. T h i s  m&es it 

neoessmy t o  obtain estimates of area under exclusive coconut cultivation 

where i n t e r  cropping can be introduced; i n  Section I11 an attempt i s  made 

t o  estimate the areas and work art the crop combinations f o r  each a r e a  

taking into consideration the agro-climatic conditions. Section IV 

describes the stmcture of the distribution of lw-d and i t s  implications, 

A summcl~y follows i n  Section V. 



If coconut palms are  planted suTficientk~ wide apart ,  it is possihls 

t o  ra i se  not  OF?^ sozsond crops such e s  tapioca but  & + s o  psmnnials  ,mcki 

as cacao and pineapple L? t h e  space a ~ a i l a b l e  between t h e  p 3 . m ~ .  While 

infomation on optimXl spacing, both from t h e  agroriomic and economic 

points of view i s  stiil  imperfect, s tudies  on the roa t ing  of 

coconut i r i i c a t e  'tht a densi ty  of 175 pdm. per hcctars  (cdrresponding 

roughly t o  a distance of 7.5 metres between adjaceyt p l rns)  prbvides 

e q l e '  scope f o r  -htcr/aked croppbg, d ~ ~ r i n g  ea r ly  years of estab1ishmcr:t 

upto g t o  10 years a d  l a t e r  from t h e  23th year.' Higher dens i t ies  wmld , 

oonsiderably roduco the  av?.ila'oility of s1riLigh.t and d s o  r e  o t r i c t  t h a  

ne t  a rea  a v # d a b l s  . f o r   raisin^ i?tor,&d crops. It may be d d o d  tlla-k, 

singe t h e  gmm-d ccvcrage by thz  l e d  carrqy of c o c m ~ t  would allow l i t t l c  - 
sunl.i&t t o  bTilter, a fox cro?s like colocasia Llonc c m  bc grown 

during tk perilor1 ..?hen the age o?? t h e  aalms is bc+,wrey 8 t o  20 years. 

The prosant averagc f ie ld  per  Se2rin.g palm io ectimatx? .at 50 xu->a 

per  anr*lm unrler n c t u d  f m ~ i  conditions ir, i!eral?.. kt +,?:cE is wi2c 

varialjilkky m.6 t h e  xwr~..ge yield ca~1 'JF a s  low t3.s I5  ,;nits ycr  b ~ a r i r ; .  ., .:?? . 

per  yesr  i n  gros+ n~g;ectod p lo ts .  Th? .ZFCR,I expcrimcn+,t: sil:;'~ th:;? 
F 

the averege g ic ld  c- be ~?~l .scd t o  bi! :mkc per :xli~m under 2~a.Lnfsd c.oixX-. 

t i o n s  2nd la!? mcute under i ~ i g a t e d  c-nditicns provilod good npor~cirnic 

pxactices are  f ollocrea. This w d . d  :-cnuire, i z  pr+icuL?.r J t h s  -r.pI.ic-:t lc?i 

>I" r 3 ~ ~ i c a . l  f e r t i l i s e r s .  !I'hc experirrentrJ (!ate inc7icatc tlwb f o r  a one 

hcc.tnrh rain-fec! p lo t  pl.a:lt,od with 175 palms, i. . , w i t h .  rocom:.:s~derl 



spacing, the gross r e t m s ,  when the t rees  reach 20 years of age (the 

second stage when interhixed cropping becomes possible), would be of 

t he  order of Rs.6,300 (assuming tha t  the price of cocomt is  Rs.0.60 per 

nut); the corresporiding costs would be of the order of Rs.2,233 t h s  

yielding a net income of Rs.4, 067 from coconut cultivation alone 

( a t  prices prevailing during Juna 1976). 

The additional income generated by inter-crop--ing would depend on 

the  crop planted: fo r  crops that are commonly preferred such as tapioca 

and different types of yam an additional expenditure of about Rs.3,000 

is  necessary if the m a x h  potential yields are t o  be realised. The 

additional expenditurn w i l l  be mainly on account of labour charges and the 

application of fertil-isers. The  due of the inter-crop output1 i-angee .. 
between Rs.5000 t o  Rs.7000 and the  additional net income between 
Rs.2,000 and Rs.3,000. Crop-wise d e t a l s  are presented i n  Table I .  Both 

the  costs and returns are estimated'at the prevailing priccs wap 

rates (See Appendix 1 f o r  deta i ls ) .  
- 

7 7  lhc CFCFII e:~m?r?x:rts t!:~~s ahtnq t h z t  it i s  p0ssibl.o t o  genem.te a 

net incomo of %.7,000 .to Fs.R,000 from a one-hec-care plot .,f gardcn 1-md 

under rainfed conditi&ns. If irrigakion i s  a.~rail~.ble the potenti.aS i~lcomc 

i s  much la rger  since it w i l l  then be possf3le t o  pla7.t perennials such r.s 

cecao 'and pinoapple. Emn if half the area i s  i r r i p t e d ,  it i s  posciblc 
, 

t o  rml i sc  i nco~es  of the order or" 3 ~ . 1 @ , @ 0 ~  from one hectere of gnrdcr. 

lmd,  through a combination of mixed u;d inter-croypkg ( ~ e c  Ta?>le 1 u d e r  

(9:). ?Jeedless t o  say, tho extension of intor-cropcing would also gencr-te 

additional employment; it cal  bc over 100 m a n  days pcr hectar..? per ,u,?~:r 

(Table 1). 

- -- . -. .. --- .~ - .  . . ... . - .  
1 The most r emern t ive  crop appears t o  he %ginger (See h b l c  1); howexzr 

thcro i s  an element of high r isk  involved i n  i t s  cvlt,ivation. Soft-rot 
CFUI destroy the whole crop; besides, the price of ,ginger tendo t o  
fluctuate rather r.;idcly. 



Table 1. PIot %turns per- anninn from 1 hcctare  of Garden Land w a e r  
:;f Spacing ( f o r  plantat ions  above 20.7~- 

- .. -- -. . 
Vdl:e i n  Ruaees 

.- 

- - - .. . . -. - . . - . - - -- -- - - - 
Cost of Net b t u r n s  Adsition& Add.itionaJ, 
cd3.i-.ration Value of ~ r o m  in- tor  Total  om?iLqymcnt o u t p t  of 

Intercrop of intercrpr in te rc rop  crop o r  inclu- M a  !Joman i ~ t e r c r o ~ a  
& mi;ied outplrt mixed d i m  co-days days ( t omes )  

. nephan  Yam 3246 
r Tapioca 21 22 
, Swoct Potato 2055 
, Ginger(Eo-de-Jeneiro) 4730 
, k m e r i c  ( h o u r )  4568 
, Coleus 2035 
, Tms (Dioscorea alnta) 2G27 
, Lesser Yam 

( ~ i o s c o r e a  esculants)  2827 
knmn 7272 

(A) 5G$ of Area f o r  T a p t o c a r 1  t h e  re-ss. ffpr thc-sl:cr i n t o r c r o ~  

Elephant yam 2684 53.1 4 2630 6697 108 10 
Sweet Potato 2081 3770 1682 57L9 74. I ?  
Yams 21i74 '5282 28C8 6W5 79 12 
33anann u797 7602 2905 6972 732 6 

.DC~>T..~T. c3c,?r. ?I-5 pinconr12.e -.-- 
h o l d i n q  linrgor than  " ~ r e )  

(C ) @xed C ~ P P ~ ~ C  with Fmc:r cgd&Qmpas. &I.>) 
(S?ita.ble f o r  11ol.dings less t b s n  1 zcro i.1 n i z c )  

Tspioca 3052 1002 1:.?51 10905 ?IF: 17 
Elephant Ysm 3613 9112 503 11453 172 15 
Sweet Potato 301 7 7566 c5: :.05:-:4. 93 :Y+ 
.f% 3403 90313 5 67? I 1C: 

.. ~ 

17 

(E) 505 AmaBdor M d e l  (c) m d  tho  r e s t  ~ l l r i e r ~ ~ n ~ ~ c ~ c - r o ~  

~ p i o c n  290C 5302 2394 6/60 141 16 
hcphmt Yam 3$70 6&12 2342 70~9 ict: I !;. 

2875 436P 1993 606C 122 0-2 

3261 638C 31 19 7186 127 
.- -- . . .. - . - - - 72 

-. - - - - -. . 
\12kUrnS from coconut alone are a s t i n ~ t o d  ;it &.&,oh:'/- -par ha (175 !ls%$3 tC ln:%- 7 q y  
bzlm and @ 60 p i s o  p e r  mt ;yielding Rs.6,:00 arid cos t s  o,-tlmc.tod nt. 2s..?,3? per h:-.) 



Notes t o  Table I 

1. Model (B) of mived cropping requires irrigation: Cooomt yields are 

estimated a t  100 nuts per palm correspo~dingly; thus the roturns 

from coconut olfitivntion are different from those given ear l i e r  

(under rainfed conditions). Output figures f o r  t h i s  case me: 

17,500 cocwmts, 750 kg of dry cacao beans, LID kg of dry pepper and 

4000 lrg of pineapple. It i s  preferzble t o  ham f a i r l y  large plots 

under Model (B) f o r  such plots ensure? that  (i) loss  in yield of 

caoao i s  minimised, (ii) sizable quantity of cacao w i l l  be available 

fo r  mrkcting (it i s  di f f icul t  t o  market s m a l l  quantities) and 

(iii) irrigation instal lat ions are moro effectively ut i l ised.  

2.  r4odol (C)  of mixed croppiag is suitable f o r  rainfed conditions. 

Since caoao i s  not planted as i n  (B), the yield of pineapple i s  

considerably increased. The output f i@res  f o r  t h i s  case are: 

10,500 coconuts (@60 per palm under rainfcd conditions), 10,000 kg 

of pino apple (@ 0.70 kg per sucker) and 40 kg of d r y  pepper). 

3. Under the  intor-crop modols covered by items(1) t o  (8) a t  the  top of 

the  table, pepper csn also bc grown: t h i s  w i l l  imply additioild costs 

of %.235/- per ha and the resulting 40 kg of dry peppor yield Fs.4.00 

tho not additional income generated thus worlis out t o  be Rs.177 Dcr 

hectare. 



There are no data on how the costs aud returns vary mer  

plots of different s ix? ,  Iri particular, it i s  not possib1.e t o  

say whether economrles or disecdndmies of s c d e  operate in the culti- 

vation o f  the .  m r - c r o p s .  . '   ow ever, since the cxperincfits conducted 

a t  tho CPCFL were 'all based on s m d  p l o t s ,  the above c6LculclCions 

c a i  hc taken as. w l id  fo r  smnU sized plantations. Thus, f o r  example, 

a plot of 50 cents can'go?ieratc an amma1 net income of abmt Rs.1,200. 

Sinco the recomendcd fdrtiliser dose i s  011 n per-hcc%arc basis rcd 

the lsbour input i-~.croascs prop6rtionatcly, it may not be poscible t o  

reduce the cost per i~ecte:?o si,+ficant.ly on plot8 of largo size, 

.It' needs t o  be poir;t&d out that  a30~-c cstinktes do not 

i n c l d e  investment costs which +:auld vary conpiderably from plot t o  

N o t  and depend &I a numbor of conditions. For cx'mple, if intcr- 
. . . , 

cropping of. tapioca i s  t o  bc ~it.I%luced on lmcl on tho lower sIl opes, 
. - 

.measures. a g i i n s t s o i l  arosi& hzvc t o  he t&cn ? k c &  tapioca culti- 

vation on such 'land introduces a signif ic@ tendency towards so i l  

erosion.. In  &no&l, inmrtment on l~r.cl..im~rovcmcnt is EX essential 

pre-coditi* Tor inter-cropping. 90 attempt. i s  mads in thf.s prpcr 

t o  estinuctc in~rostmcnt costs. 



I1 Economic Implications of Different Panning Practices 

To begin with, l e t  us take. a purely m o t h e t i c a t  case of 

a plot of 25 cents whore 17 palms arc? grown under conditions of , to ta l  

ncglect. If the +cld i s  taken a t  15 nuts per palm per year tho return 

work out t o  be Rs.135 (k3Rs.0.60 per nut); the oriiy costs involvcd are 

t he  wages t o  be paid f o r  harvesting mounting t o  Rs.36 (4  mandnys 

Q Rs.9 par day). The l m d  thus yields a net income of Rs.lOO per nnrnun 

apvroximatcly. On the other h , d ,  i f  bottcr farming practices wem 

followed, which require ploughing, digging basins and applying adequa.te 

quantities of fe r t i l i se rs ,  tho to t a l  returns would increase t o  R9.612 

( a t  60 nuts per prdm per ycyc-r) .and the costs t o  b.240. !bus good 

mmzgemcnt would incrcaso the n ~ t  income from Pa.100 t o  R9.372. But 

an additional cost of Rs.200 per mnum is  t o  be incurred which. %he: 

owning only 25 ccnts of l.,d m a y  find boyond h i s  mc~uls. The cdcul.qtio~ 

refer  t o  pure coconut pl?nt,-,%ions; i f  jnter cropning is  t o  be considercl 

the  costs t o  bc iilcurrcd w a i l &  bc higher- Iri any ctsc, thc i l l u s t m t i a  

clcarly shows %:?:it a mere demonstration of the technic.-LL possibility of' 

raising tho income from small f m s  i s  not anough; the astual feasibaq 

of increasing yield;; would depend t o  a great extent 'on the awil~bili+:. .? 

of credit t o  smclll farmers. 

This is orQy on: aspect of the problem posed by poor fznning 

practices. Another relates t o  'the requirement of outiwd spacing 

necossnry f o r  inter and nixed cropping. Whcn the density of fi&8 i s  

vory high, it i s  necessary t o  6ut down some pales t o  m&e in te r  cropp4 

possibxe. This would involve loss of income . t o  the fnrncr in ' the  



short-nm. F ~ r t h e r ,  m i s i n g  inconlo wmJd crucinll:. dcpend on both 

t h c  app1iccit-io1-f of fex- tS iscrs  an;! k t o r  cropping. On i. pure coconut 

p lc~l tn t ion ,  n r c h c t i o n  of t h e  rionsity c o ~ b ~ c d  wj.t.h .the uoe sf 

fgrtfliser..:  f o r  i.ncmcsing the y ie ld  i r q r  not r2"isc the  income sufficicnt! .~ 

high t o  of fs2 t  t he  l o s s  li.ricurred by rcrno.~Lig oonc of ,t.hc p z h e .  Tho 

precise nnpit~cdc! dopr:n? on tho  iwlatitiur.sbip bctwcon jri-old r~ r to s  and 

rlcnsity. m e .  d&a roqi i rcd f o r  c z t i ~ r i t i n g  such 2 rcl.?.tionship, mdcr 

vr.Syi ng ngro~omic couditicgs , a re  ,not ~.v-nil2"bie. Iiowevclr, on tho bas i s  

of dnta. co;l.cctcir in t hc  ?r;1Ia@s, i%tte.khod:r and Chonsa (both i n  

li,:.szrgo?. Tcd--lirj wo ham ostimatod -k;.ac following r o l a t i ~ n s h i p s  f o r  p r c  

'dherc I' st:-nii 2o-s bile :~?clii of m ~ t s  per  b c l r i e :  n a b  per  yonr -nd. 13 
, 

f o r  %1.32 li?1.'s~tt:f 01' m b e r  of ]3z?.;n:j per hectare.  T3e r c l l t i onsh ip  
I 

dcfsrs 521 tilt t:.rc %%hgc-.s -pn&ly b(:c:~~sc uf differences  in tkre ago 
rli:;%rib-icti.~r 3.36 9xrtL;. b e c q ~ s e  of other f ac to r s  such as s o i l  
i t .  r[ndc+';lctlzd f:rrning condi-t,ions i-5 i s  :'.i,t on-Q tho density 

- 
i n  tot?J; In i'lu :;a.thcdj- ELYI C;?~r~pl-:i tho . D T O ~ O ~ ~ . L - ~ I  i s  67 ~ n d  30 

p c r  ccnt rc;;pectively.. It. i s  now posziblc t o  givc estimL?.tcs 02 t o t d  

;io~.f. f rox  c:le !:cct::.rz ol" gal603 l?.na is. %1ie:io two villages corrcapondi~g 

_I. bo - T ? . ~ . I ~ ; ;  densi-tics n ~ &  tu?<~r .2c~;u~il f m d n g  co:~ditions which, ?mane 

b t h ~  t l ~ i i l ~ ? ~ ,  i r ? , l i c ~  l i t t l e  f c r t i l i s c r  ccns:.mption, 



- 
Tzble 2 : Y i e l d - ~ r  Hectare : Pure Cocqrm_t_F&~tations Under --- 

V m p  ljensities and Actual Farming Conditions - 

Number of palms per hectare 150 175 250 3m 

Number of bearing palms: Muttathody 101 117 168 201 
(based on survey data on age 
d i s t r i k t i o n )  

Chengla 45 53 75 90 

Yield per bearing pala: Muttathody L;?_ 43 34 20 

Chengla 25 27 27 23 

Total yields (nuts per hectare 
per annum) 

It can be seen thzt the yield per bearing pr"h decl-ines with 

increasing density. But the density that  mmhises thc yield per palm 

need not neoessarily maxinlse the yield per hectare which i s  thc 

product of thc yield per p d . ~  ml the density. Simple cdculations 

based on equation (1 ) (2)  rhow that densities of 232 and 289 t rees  

per hectare are optb .7~ for  ~ut ta thody and Chengh mcpecti*, 

from thc point of view cf .rn~.illisation of yield per-hcctarc under 

existing mnags.ernent p r~c t i ce s .  E:r a c ~ ~ r i o u s  coincidence, ho~rever, i n  

t he  caso of Muttatho* the density that  mmimisos the yield per 

bearing palm turns o i t  to. be 175 palms per hectare, wliich i s  preciso1:y 

the  same cs the 6ensit.y corresponding t o  tlie CFClU rccomnendrrtion. 

A compar;itive picture of costn ,and returns for  a one-hectare 

plot  under ,dt,ernati-ue farming ~ r a c t i c e s  .can now he $ven assuming that  

only 6% of t h s t m e e  are of f u l l  be+-ring age (See Tablo 3). The 

estimates cosrespond t o  Muttathody. 



Table 3: Costs arii Returns per  amurn from 1 Hectttre of 
Coconut L a i  TJnder Alternative farm in^ Condt&cg . - -. - 

Den- ITo. of Yield 
s i t y  bear- p z r  hen- 

N e t  
. mrts urns  (Po. oZ i n g  r ~ - g  

Costs income b m u k s  

palms:pR1.ns palms (3s) 
("s) (B 1 

. . 
:! Wre Chconut Plantat ton Dens3.t.y is very 

(&i3r oj?din&y condition 232 155 .36 5&@0 3600 UA NA high yield per 
p ~ h l  low. 

' a )  Pum Coeonut P l m t a t i ~ n  Cost s incurrod 

(under good m p a g e ~ e n t  ') 175 117 60 702C 4200 2i100 22@n ard on fer t i . l%zer  lz;bmlr 

'? ) With Inter-crop ing Oatn lased or1 

!.cePi ocn o r  yam 7 175 117 60 Table I byprox5- 
7020 10000 5000 5000 fialms) 

The first row (A) i~ Tab13 3 closely ,corremonds t o  t h e  "average f a n "  i n  

KeFah' ,dthougll it i s  based on t h e  Muttathody data. For t he  S ta te  a s  

I - 
n rghhcle it is  estiinated tha t  t h e  densi ty  i s  250 pdmc pal. hectare,  t h e  

:ri.eld ne.7 ? ,en . r i& p L d m  i s  30 rats per  ai~~u:n imi t'ne prc;p&rtion of bezrinc 

2 t r e e s  5: tct tal  i s  ho-&hiMs. With ~17.~11 dens i t ies  i n t e r  crop~-'ini; ?:r, 

..-, 4. b., --., -- 
L . .. . ~.~cccr::fi~_?., .". cony.ris02 b.ltr:een ro-gs (A) and- (B) sho~.ra 

t h ? t  it. n3t Fc ecc:lsnisal -50 reduce the  densi ty  and. j.i?cre&se fhe 

y i e l d  psr pal3 (rlmost doui31iL,rr j t )  through. t h e  use oi" f e r t i l i s e m .  

T'cis r e ~ i r e s  im eq>endi%cre of.Rs.2,000 ?a?. r e su l t s  i n  qn m m a l  ne t  

lncorre of DrLy :~.2,2nr), Tie 3c 110% haw data on ac tua l  cps t s  

-,orrcnnc,lldi.,g t o  caso (A) but  -,c,~..;ideri-i~ tlw:t, ,ac-t.a:J f e r t i l i s e r  cc;r.~:~+u;tir,-,. 

ic4 Lz<eiy -to be y.olsisil>lc, it apyearz t h a t  thr: gross .->come of Rs.3, c.09 

:er hectz.re r'roz! o~,ercro?.rded plm-ti036 i ~ p l i e s  a l z r g e r  ne t  incomo than 

%s.t corresyonEii?s t o  good farming conditions (Cass. B).  Ho~~e+r ,  ;I:; 

bo Seen f rot1 roi.7 ( c ;  : ifitor-cropping m&es ci.?xi:id&rp.hle d i f  fexjnce -t s I-,.:* 

i;lccme. 27.~$ ;;s \.re I i i ~ n 2  drec0.d: ;~ jo i~ tod  a.rt t'he a . s s i b i l i t y  of irzt.;.r r . ~ s ? r + g r  

- .  
:;I hLtherto p r o  j3?:?.1~I;:~f,ion-. WOULC! renuire rick cn;:: ~ll-,rcst.nents cr.!:,1,i:!I 



I11 Extension cf Inter-Cropped Area 

!s LSmady mmarked ipi;er cropping i s  not -own in Kerola. C!@ops 

such as tapioca, yam and bananas are widely intercropped ~ 6 t h  ccr13pt&& 

i n  different parts of the St,&. However, data on the precise extent 
/ 

of this type of farming are not amilable, Published data P Z M  Par 

only a v e ~ y  rough spproximation t o  the @ea under coconut that c a d  be 

additionally brought, under i n t e r  cror, c12tivation. 

For t h i s  purpose we f i r s t  estimate the area sown more than M e .  

This wmld include areas cTouble and t r i o l e  crooued on both the W% 

dry lands. , Some estimates of the Fret land area whick i s  sown tiom C w  

once with paddy are available. From this it i s  possible t20 d&?L% the 

dry fand area cropped more than once. 

The rough estimates of the classif ic~.t ion of wet land area fur 

196667 into  -single, double t r i p l e  cropped a n n s  am giwn in 'Tab13 /,. 

From t h i s  the rskio of net -to gross area uidcr rice i s  compu'bod and 5 ~ 0 1 1  

i n  column ( 3 )  of Table 5. k s i r ? i n ~  t;??.t t h i s  ra t io  i s  valid for  t h  

p'riod 1971 -74, estivates of dry l ~ m d  iimn mdor more tha;; oae crop n1-e 

derived by subtmacting the wet la12 area cropwd more t h m  Onco from Yc 

t o t n l  men sown more them once.' From the tot,d area under coco~ct >TO 

subtract the dry land , m a  under rnore than one crop t,o get e&ir&tes of 

area under pure coconut cilltivation. These es t imtes  nre given i n  t&:.e 5: 

The procedure a<.opted fo r  estimating the arep. available for  extc:~-?i?-;~~ 

i n t e r ~ r o p p i n g  - which yields .?:a estin.l'.e of 300 thousmd !~ectsrcs - l.?ri.:, 

hniewr, t o  an umrzrd h i m  in the estimate. The renaono n.re rnzly. F-Frst, 

crops such a s  cereals ot,her than rice, pulses, r?ixT mgetrblos ' ?.re @oi.E-. 

on wet land. as seconcl, or thid crops ; over 75 tho~is~nd  hectamo E ~ C ~ : I E ~ C ~  



=raQs . Second, only 60 Co 80 per cent of the land uncier 8. pure 

coconut paiztation c ~ 1  be v d c  z~kail251c. r"cr the inter-crop (because 

the existing palms occupy the remining space), Yki.1~2, as ve have 

&re& noted, bath because of the  high density of ?lzrrtations d the 

lack' of suita.bility of lad, not aLl land undef pure cocomt c ~ l t i v a t i o n  

c+m be bro~~ght  under linter-cropping. S a s d  on these cr.nsiderations, 

it. appears that  no nore than 'l'i'5 tnousand hectares, which cm- be 

estimated t o  be exclusivfljr urlder c o c m t  cilltivation, wmld be 

amilable f c r  the ezbension of inter-crwirig, It cm. be seen +ha% 

this area i s  soncerrtrated mostly 5n Pnm-r gis t r ic ts :  Illlepqy, 

E r n d a l a x ,  Mdappur~m anii Canr~oz-ei.~ 

The implications of the G P C S  experime9a.l data on mired am1 

i r%er  trapping c a z , t h ~ s  be seen t o  be 2F"Zerer.t f o r  'ih3 aiffemnt 

areas of Kezda. E-1 the f nlr  clristricts me:ltiorred ir the 1zst  i?eragra$n_ 

planned d e n l o p e n t  of tb? garden i,wd. would mcpirr: ccnside;?al?le 

1w.d 5:r?romneI?t as o. r.re-cord2bim f oz ths i ~ t ~ : ~ ~ l . c t i o n  of in te r  

croyping on land wcier pu.1~ cocomt cultiilt io:i ,  Ir '11c otkie~. Gi?tric-kr, 

crhere drea6:r i n t e r  cmppinq seems t o  be t&Ln? p l ~ c e  t o  a si@fic:,?:t 

cxitent, the prospects f o r  raLsing yic'ds wcxC~d t3.epn:xl on t.he <ntdur:':i.c?l 

of better  ferning practices ihic% '?include tpt,b;L s p x i n p  2nd the 

application of chemical fer t i l i sem.  

Recently rn ati;e-m+, !Ens bcen nCde t o  dclinc&te tile different 

areas of Kcrale inic hoaogeneous agro:clin8.tic; e o n s  for  the purpos? 

3 ,  of evolving o p t h i  cropping patterns. .he Z C ? ~ : . . ~  i-c. ?.:zerl rcr~ f c ~ m  

. . par-meters re.ael3. zlti-tucle, r&f 2 2  .-!~~ra.z~eri.ss~cs, 302. t p e s  - 



1 4  

Classification of Wet Land Area (1966-671 

District  Area cro- Area cro- Area cro- Totdl - . . . .- . . . ppsz once pped twico pped thrice 

Trivandrum 1860 471 25 736 L9721 

Quilon 3503 6@4+ 73 68&0 

Allepi-ey 7651 5 6991 0 25 146450 

. K o t t a y a m  36088 3281 2 35 6S35 

Iddikki 2258 91 69 - 11.447 

Ernnkulam 3980C 63827 8g25 11 2460 

Trichur 51 605 84382 6050 142034 

S-burce: Unmblished material ~v5LLable a t  tho Bureau of Economics 
ancl Stat ist ics.  These d,zi;a are veq? eel-de a?pmximations 
and o h d d  no% be used for  aqy purpose without the pernission 
of the Bureau. 



Tstimates of Dqy &-ad, -&ea Avaaablo for  - - - -- -- - . . 
E&siaior~ og&er Croppjq 

(Thousands of Hectares) 

- -.. -. -. -. - -- 
h a  sown Gross %net t o  Wet ?ice area D r y  lculr: TF+Tp,ii&->T& 
more than area gross ar::a so-m .: .. nrea sown Area avaYlrble l o r  

once under r ice  ,mdsr  mom Y-a? more thm undar . cxtensi~n of 

All crops area r i ce  , once once cocomt i n t e r  cropping 
. _ - - _ _ - _  - - _  - - - - -  - - . - _ - -  - - - - -  - - - -  _ _ - - - - _ - _  

2 
. . 

T 3 I+ 5 6 7 e , - .  
- -  ---- -- --.-. .- P... - 

T~-ichu~ 107 112 53.5 67 45 (2-2 56 6 

r d  ghat 53 1 83 54.5 70C 83 - -23 zj 

'Totes: column (3) i s  based oil T&le '4. Data i n  coluums !I ) rm&. (2) are annual 
*nmLw f&&-threc yec?fl pwkd 1971 -72 .to I V3-74 t,r.l:en f mm 
AgficflturaJ. S.L~.t,ictics i n  Kerala, Pu;.o:lu of Ecor.omics and Sta t is t ics ,  I r 5  

i . . 

901 (4) is ebtaked as  the product or' cols (2)-.end ( 3 ) .  Ccl (5) 5% 
Col (2) minus - Sol (4;.- Col(6) i s  Col (1) col (5). C 3 1  (7) i s  
bas& on -ishrtd data from the source ,nentiored ahom. 501 .(g3 is  
21 (7) m i  Col. (6). Tiic to$als do not add up t o  the g i ~ e 2  f i p m  
because of the -~"urious a.pproxin.ations wed. 



Accorrling -to this c l a s s i f i ca t ion  K o ~ d a  i s  divided i n t o  13 agro 

cl imat ic  aones an follows. I: Gnnattukara, 11: Coastal san.dy, 

111: Southern Mi.lidland, FI: Central Midland, V: Northern Midland, 

V I  Northem Midlmd - M d a p p p n  Type, V I I :  High land, VTII: F a g h a t  

type, M Red Lorn, X: Chi t tu r  Black s o i l ,  X I  Lowlands Kuttmad, 

X I I :  River Bank 'and X I I I :  High Ranges. 

The ciifferent Tal.uks of t h e  four  dis t r ic tn;  U c p o ~ y )  Ernakulnm 

Mdappuram and Cannanore belong mostly t o  t h c  zones I t o  T r I  as shcvm 

in Table 6. Coconuts a r e  grown mostly on t h e  lower slopes of these areas;  

i n t e r  crops t h a t  can be grown on such coconut land, t r k i n g  i n t o  considera.tion 

t h e  aagro-climatic oondi t ims,  a r e  indicated i n  Table 7 (which i s  b?.nerS 

oh the  unpublished work of Dr .  K.h'.Sliymnsundarcan Neir and i s  reprorlucc;d 

here with h i s  kind permission). 

~ i s t r i c t / T a l u k  - Zone D i s t  rict/T~-l~.~Ic Zone - 
Cannanore. , Ernakulam 

1. Kasargode GI 1. Cochin I1 
2. Hosdurg T I  2. P e m r  II 
3. Thalipnr,mha V 3. Al~mnye I11 . Cnnnnnore V 4.. Kunnatha.d III 
5. Tel l icherqr  V 5 M u ~ ~ a t t u p ~ z h a  III 
6. North ' > J p e d  . . -. .- X I 1 1  6. ICcqynnnoor .. . 

I 

Malav~)uram A l . l ~ ~ ~ ) o y  

1. Emxl V I  1, S h e r t d n i  11 
2. Timr VT 2, .~mbd:?Lpxzhn I1 
3. Parinthalmanna LT I 3, Kuttanad X I  
I;. Porumni I1 4. T i m v , d l n  TV 

5. Ch,?ngalloor I31 
6. Mavelikern I 

. . . . . , . . - . . .. . . 7. K:!rthi@?.?palli ... .- . I . . 
Source: Fbrjor'j. .4 t h e  Cornit tee oil Xgro-Climatic Zones ~0x3 Cropnint 

Patterns,  April, 1 Sr/l,, gepcrtnclli; of A~.;riculture, Gowrnmcr.? 



Etwwut Banana, Plan%& and Fodfler Grass 

Cgi~omit Eht~&& C%~%&@O@ . ?'f&p!?o~a an3 Fddef  Grass 

Tapioca a~14 *Fodder G r p n s  

Brecaut Fef3pe~, Nutmeg Flarrt&-, Fancilia, G i n g e r ,  Tapiocr 



Distribution of Area ixder C o s t  Cultivation : 1970-71 

. . . - . --- - -. t . - . . 

E h l ' u n  - -, -%?EPPZ - - -  - - - - - - - - - - - - - - - A - - - - - - - - - 
Size of Area m d e ~  $ share A r e =  under % sham 
holdings cocomt as $ o f  coconut of coco- coconut as % of c.ocomt o f ,  coc& 
(H?ctarcs) $ bf  t o t a l  area i rr igate2 nut area % of t o t a l  area i r r i p t d n u t  area 

area in size .. . area ~. in size 
group group, 

-- - .- - -- -- -.. - . ..-.. ---.-- . - .  . 
M . f i a ~ p r m  - Carmsanore -~ . - 

Si:;c of A 1 :  r: , d' ~occixt E X  !?r .  wder  of coconut $: shnq 
. - r;o ... dices coconut as area i rr igate3 or" coconut coconut, as a i n .  cocor~ut 
a s )  % of td.d m a  $ of totpi. ted area 

area i n  size 
. .. .. area in size 

W'"JP - .- -- . -. 



Z 6 ~ + ~ ~ t & ~ ~ n  nwe- inwst ig i l te  in this sect ion r c l r~ tos  t~ +.he 

,@mp&lon of garden l a d  Lperxted by small fanners in whose c j s e  

%ha ~ & i l e b 5 l i t y  of c r ed i t  w i l l  play n c ruc ia l  ro l e  in t h e  feasibhit:r  

0% e q  pr#@mme of development i.nvolving Frlttor cropping. Credit 

:is needed 'pot:? f o r  investment ckd f o r t h e  introducticl? of good 

pr&,icos which require not o m  t h e  use of modern irivutr, 

but a l s b  the  .thinning o f  overcrowded p1,mtzticns which ontcit1.s 1.oooes 

of income t o  the ~zm3.l f n m r  in the  short. run .  

We a ~ . ~  concentrate on t h 3  f c u ~  d i s t r i c t s ,  iQ.lcpj-~c;r, Dn:ikl.:~: 

.M&npw~am aJ?d , C a ~ m o r e .  i f  wo mg:.mV oJxr~~tic , :~ol  holrl:ir'.&p '>r:l.ow 

ore: hectctre in  s l ze  ns those belor,ging t o  s m d l  fanner?, t h ?  zrca of 

:land urder coconut opcr;.tei, by them z.Fpe?rs t.n accrv:nt. f o r  m i t e  :: 

'large prcp,orti_ofi of t l ~ c  t o t 3 1  area mdor  cocomt i n  .&I. t h e  four  

. - d i s t r i c t s  ($2 i s  ns :I:.;:. -.c 6,G ::or ccnt in h?_l&ri~~ei/ nnrl over one hrilf 
. . 

.of tho t.ct;l i n  t h e  ,-.:her :? i s t r ic t s ) .  Thc?o or;timntos z.-c '.r;.sed ?;ne 

t h e  T h i z d  i3ecennizi World Agriculturil. C~xsus,  :??3-71 (Sce Te.ble ?). 
I 

Thcre nre reasors t o  believe thrrt the  C!id;ri_buti.on \cf 1 ; x d  .?.s m-or*.cd 

i n  this Consus i s  ~011,: too n l i c ~ h l o .  According t o  -the L d  T!cformq 

gur- ,~y C O ~ ~ I I C ~ C  e & r l i o r  (?Q66-67); which 55 gencrnll,!,r sonn5r:ered to 

y i e l d  more s d i s f n c t o q  eel;tirz.zte..;, t h s  percentcg? of dy;r lrrncl crea 

op~r?.kcr! :.>i. smN.l fs.mers,  0pcmt.ir.g in .rll (i.-.. i?.cl-ading both 

1:e5 m?. &v 1md) r:l area l e s s  t h m  2.5 acres, i s  ovcr a tiiL1-3 ~f the  

t , c t l l  fin7 lnnd area i n  Kernla a s  R t?ht>lo; th?  pe rcen tag~  -2 i s  scrneijhct 

IAgner i~: ~Ulep--ey nrd l ove r  i n  E r n m W a m  r ~ d .  Crrnmorc (S& T?.hlc 9). 



Excoyt in AXleppey, only n wry small percentage of the aiea 

i rr igated ( T ~ D ~ C  8); ir ASicppcy -re it is  as  high as  27.R per 

cent it appear's that  mixod cropping Mith pere rda l s  scch as cacao 

which are highly r emera t i vc ,  i s  possible on a wide scale mainly 

o r  the bigger holdings. For the  othar d i s t r i c t s ,  where coconut 

cultivation i s  mainly under rainfed conditions, the possibi l i t ies  

aglear t o  l i e  in the combinations given in Tablc 7. 

Tablc 9: Pcrccntagt2 Shqrc: of ,Dm Land i n  Diffe- 
Size Groups of Operational I-Ioldin~s : 1966-ST 

Size of holding 
(Acres) rU1'ep~ey Ern~.M,w.  Cammore I<- 

2.50 - 5-00 28.1 15.1 15.3 1R.5 

Above 5 27.1 53.5 62.8 L5.9 

T C ~ S L  100.o 100.0 100.0 I on. o 

. . .  . . .- .. , 

Source: Land Reforms Sum6y i;? I<eraln 1966-67, k p o r t ,  Bu.re2.u of 
of Economics .%I Sta t i s t i cs ,  1968 



V. m;w and Conclusion 

Experiments co-ducted at t h e  [Central Plcmtrition Crops Research 

I n s t i t u t e  show t h a t  it i~ p o s s i ~ ~ l c  t o  r a i s e  t he  f i e ld  of garden lnnd 

through %he introduction of &ed and inter-cropping. A hectare of ind 

- d e r  coconut c u l t i v a t i o i ~  c,-s generate a .  11et incmlc of t h e  order of 

Rs.5,000 Bvcn on pl~nt?~%ic:is  wllere t h e  oroporticn of becring t,rcos iri 

t & a l  i s  t-do th i rd s ,  providad cp tb , i l  fsrming practices, incL?~d.ing the  

use of f e r t i l i s e r s ,  a r c  f ollowed. The implicai,ior~s of these cxporiiic-rts 

vary from region t o  rsgion within I(er,aa, . though -;h>2~ialXLe er?tim~.t,cs 

?.re not am.ilnbl>, t h e  p u b l i ~ h c d  da ta  indicate  t h n t  i n t e r  c r ~ p p i n g  ,?.lm~$;.- 

t a k e s  place t o  a s i p S i c ~ l n t  extent in  ,a. but  four  i l i s t r i c t s ,  via.'  

Allappey, EinakLilzm, i%,la.plnlr?m nnri CoCnnnmor-. r~hcrc  :?ml?hijr 175 t!-~oi?c~?s7d 

h e d a r e s  u d e r  cocor~ut can he brought under i n t e r  croppirig. I n  nmas 

where land unc7cr coconut c!~:~.tiv;.tic~~ i s  ~ L r o a I y  somi ; with other crops 

such 3s tap ioc i ,  t h ~  r o c l i s a ' ~ i ~ n  of m m i m ~ x  ;:.>tcntizl y ie lds  ~rould depcnci 

v.zlir,l;- 017 ~re?~t,i?..g cptinrL c~~~:.;?irio'ls such CLS s ~ . c i ! l g  illld t hc  i n c r ~ a s c d  

usc of f e r t i l i s o r s .  Ck t he  0 t h ~ ~  h d ,  -A ttc feu.? d i s t r i c t s  nentinned 

n'oovc, ~thcr? nct m1ch i n t i , r - c r o p i p ~  i s  .~.p]>e:rbg t o  tnk.:: pl.zcc, t he  

r rcspec ts  'or r=i:s;_llg y i e ld s  hinge on rn:insivc i .~lvcstm~nt  ?rogm.mes 

f o r  13id impro-.cmcrrF, 1~ixic11 i r c j d d  m c h  i n t e r  croppC?.g possible. 

Cvs2: n t h i r d  of fl7.c area m d c r  coco:s.it.s iirpe7r~) t o  bo culti~m.toc1 

by small f a n e r e .  1x1 t h e i r  case adoption of k - l p r ~ ~ d  farming 7ract ices  

f c r  i-aj.gkg thc: profiuctivity of i m d  2nd 1-ionce il~.conlc! dcpcnds not, o~1.l.y 

r,n ldr-zu3 i-il?re~rc:r.c11:tt 's~?.k a lso  oil rec?uci.n,o t h e  ?.cnsit;i- of plmt , - t iara .  

m h c t i o n  5.n tho  dtmsit.y 1 ~ ; s  t.o.bo crmbin~-d with i n t e r  cmpping if incomer 

f m n  8maJ.l ferns arc t o  LC ra ised,  Hancc mch possibil.i'5ics rest OE t he  

pr-nsion o!' aclc~~uatitc c r ed i t  not cnly fsr i r ; - i ~ ~ t s  ;uch a:: f ? r t i l i s c r s  7nlt 

 so t,o rr"fsct i o s s e s  51 i ncmo  i;i Chi, chort run mml. t i3g  from r, s n d l c r  

&and pzr  hcctaro, 



'i) Murate of' P'bt~sh Rs. RT1.00 

ii) Super Phosphate Rs. 728.90 

$31) U m n  3s.178&.20 

iv) UltI.EsPpIos Rs.1465.20 

v? h d m  Sulphnte Rs.IO00.00 

v;i) w n  l e d  Rs. 65.23 

i r i i )  Cattle marum s .  70.00 

i) nephmt Prn 

ii) ICap5oc~. 

iii) SGC& ' ~ 6 ; t o t o  

iv) ' G i n g e r  

v) Tunncrir. 

' v%) CbZnus 

&5)' ym* 

v t i i )  &eser Pgot 

(c) ~ a r k o t  p~Lce Qf .coeoma%s E - 
~&~l3.,,60 par$- ;mt with W%k 

(D) Daily wage %:tes: 

i). Tree  cl.&&~ew 

ii) C a w l  nale w-r 

5 s )  C,'~SU,~ . f e $ d ~  w 6 s h r  

SOUS@: CPCL@, K~psar~~d,. Rorgg8 

Rs. 5UO.LXJ 

Rs. 400.00 

Rs. 340.00 

Ils.12YO.00 

Rs. @Q,OO 

. . zroo,.ola 

F.BS 500.a0 

IZs. ~ O O ~ C O  
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