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i ABSTRACT 

r arid inler compo?leirf mn~peiiiiorz in Cocrm i n  Areca mixed cropping 
we stldied using irrverse pdy@mial r d l  of the form Wc-' = -. 

nc r acc PC Eca Pa, wfiere Pa. PC me plmf densities of two crops 'a' unrl 
'c', F'c is the inean yield per p!nm of crop c, Bcc om! Eca me infm md irrjer 
mrnpmerct competi,tio~~ coeficiertf ond Ac is the intercept. The fitted rnodels to 
the p0nIt.d yield dofa cocw and arecffnrrt for differem growth periods showed 
that in t.ke L m e  of cncon, the rmin source of m p e t i t i o a  is intra compnenj  corn- 

. . perifinn and the i$er compmtem competition is significant only during 3rd to 

6th year of planting whereas in a r e c a m  infer component mrnpetiiion was signi- 
ficant dtirirq l ltlt to 14th ynr nf. plmfinx art4 in otlrer pr:ods hoth h t r a  md 
irtrcr component cou?lpet?rion coeficiea were not signifcant. , 

In India cocoa was introduced in early sixties as  
a mixed crop in arecanut gardens since areas with 
environmental conditions, rainfall, shade, etc., re- 
quired for large scale cultivation of cocoa as a mono- 
crop in our country were limited. Bhat and Bavappa 
(1972) reported that cocoa coyld effectively be grown 
in combination with arecanut and coconut t o  increase 

I the returns per unit area. Iu soutl~ern parts of India 
arecannt to  a large ex!ent and coconut to a limited 
xale  are raised as irrigated crop. The shade, soil 
moisture and microclimatic c ~ d i t i o n s  prevailed in 
these plantations seemed to  satlsfy the requirement of 
cocoa, and therefore, now it h a  popular mixed crop 
both in coco~iu? and Fecanut gardens. Though there 
have been many investigations to'study the plant 
competition both i n ,  pure and mixed cropping sys- 
tem in several crop species (Donald 1958, Ford 1975, 
Mead, B79. Williams 1962), no such information is 
available in cocoa and arecanut. Hence an attempt 
has been made to sT11dy the iiltra and inter (within 
and between) component ccmpetition in cocoa + are- 
ca mixed cropping system. 

MATERIALS AND. METHODS 

The data of cocoa + areca mixed crop 
4 perhen! availablr a t  Central Plantation &ops Re 

search Iuqtitnte, Regional Station, Vittal. India was 

utilized. The experiment had been laid out in 6 x 2 
assymmetrical factorial design with six spacing treat- 
ments two manurial levels and four reulications The 
different spacing consists of : 

S, : both arecanut and cocoa at 
plantslha.) 

S2 : arecanut at 2 .7mx2.7m (i372 plantslha) and 
cocoa a t  2 .7mx 5.4m (686 plants/hs.) ' 

S ,  : arcca a t  2.7mx2.71n (I372 piantslha) and cocoa 
a t  5 .4mx 5.4m (343 plaotsiha) 

S, : both arecanut and cocoa at 3 .9mx3.9m (657 
plants/ha). 

S j  : both crecanut and cocoa a t  3.3mx,3,5m (918 
ptants/hal. 

S o  : nrecanut at I 181nx 5.4111 (1029 plants'hci) and 
{.6mx5.4m(514 plantslha) . 

Both cocoa and arecanut were planted during the 
year 1970. The area under plantation were irri- 
gated uniformly durine the dry weather period from 
last week of November to  April ot the onset of rains 
each year and normil! pruning were carried out for 
the the cocoa plants. Flowering of cocoa and areca- 
nut started at 2nd and 4th year respectively of plant- 
ing. Since the regular bearing of cocoa started a t  



:ar and arecanut a t  7th year of planting, t l ~ c  The model dots not fit for the yield data of a r m -  
yield data of cocoa from 1972 to 1988 and that of nut (Table 2) mainly due to the absence of densities 
arecanut from 1976 to 1988 were considered for the high enou.ghto lead competition. The inter compo- 
present study. The effecfs of manuriai treatments nent competition was signiicant only duriDg 1980- 
and replications were eliminated from t i e  yield by 84 (Table 2) and in other periods both intra and in- 
normal methods. To reduce the yearly fluctuations ter component competition coefficient were not sig- 
of yield due to weather factors the data were grouped nificant. 
into four year periods. 

To work out intra and inter component competi- 
tion coe5cient inverse polynomial model suggested 
by Wright (19111) of the form Wc--'==Ac + Bcc PC+ 
Bca Pa were fitted to the pooled yield data of co- 
coa and arecaliut (Table 1 and 2) where. Pa, PC are 
plant densit'es 'inverse of the area reqrired for a 
particular plant) of the two crops 'a' and 'c', Wc--' 
is the mean yield/plant of crop 'c', Bcc and B ca are 
intra and inter component competition coe5cients 
and Ac is the intercept. Ratio of inter to intra com- 
vonent competition coefficient were woired out for 
comparison. Mean yield/plant/year of both cocoa 
and arecanut were also found for differmt spacings 
and over different growth periods (Tabls 3) to see 
the actual yieicl variation. 

RESULTS AND DISCUSSION 

The 'itfed models for diferent periods (table 1 & 
2) showed that the Ra values were significant in the 
cose of cocoa yield whereas it was very l tw in areca- 
nut, probably due to the absence of densities high 
enough to lead competition. 

In the case of c x o a  yield, the main source of 
competition at all periods was the intra component 
competition 'Bcc'. The intercomponent competition 
coefficient 'Bca' was significant only at the initial 
period 1972-1976 (i.e., 3rd to 6th year cf planting). 
During this period the heigtt of arecanut crown and 
cocoa canopy is :~lmost same: and probably this leads 
to competition between cocoa and arecanut for space. 
As the plant grows, the rate of increase ,>f height is 
more in arecanut compared to cocoa (Ehat 1983). 
After seventh year of planting the entire crown of 
arecanut palms will be above the level o;: cocoa ca- 
nopv and as a result the inter component compe- 
fition hqs ~ e l , r c d  considerably. This is reflected on 
the competitio~ rntin ako (Table I), whiih was dec- 
reasing a* tbe plmt grows. These res1:lts showed 
that the orecent ranee of arecanut densitie; (657-1372 
nalms 'ha) had 1.0 significant effects on :he average 
y:eld of cocoa, except in the initial period. 

It can be observed from (Table 3) that in spacings 
S, to S1 where the arecanut density is constant, the 
average yieldfplant /year of cocoa increase as the 
density of cocoa decreases, whereas in S, .i?oth cocoa 
and arecanut ?.en!iity is higher than that of S,, but 
the average yiold/plant/year of cocoa is higher in 
S ;  than 3, excerbt durinq 1972-76. This indicates that. 
to a certain extznt arecanut which is giving shade in 
the cocoa garden has a positive effect on f'le yield of 
cocoa rzther than adverse ePect. Alvim nnd Alvim 
(1989 and Owuru (1980) have also reported that some 
degree of shading was beneficial to  cocoa. 

l n e  non-significant of the inter component compe- 
tition coefficient in the case of both arecanut (except 
during 11th and 14th y e a  of planting: a& cocoa 
indicates that cocoa and arecanut can effectively be 
grown in combination and the introduction of one 
crop will not  affect the yield of other crop. 
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TABLE 1 

Inverse polynomial competition model fitted for cocoa 

Period Ao Bcc Bca Ra Bca/Bcc 

Inverse polyno~dal co~npetitioil -model fittf d for ar~vanut 
- -- -- - 

Pwiod Ac Bcc Bc a K2 Bca/Bcc 

1984-88 . 0 02 0 03 0.15 0 07 1 67 
-- -- --- 

"'Significant at P-0.01 I 

TAB'LE 3 

Average yitLL/plant /year (wet weight in kg) of coma and arecaunt !:or different growth 
-riot 
- -- 

Spzcingb 
Period Crop - - - --- - - - -. - - - - 

S1 SZ S3 S4 S5 S6 

Cocoa 1.57 

L recanat 

Cocoa 

U ' U  

8 .9  

U ' I I  

9.54 

. -- 

\ .  . Ancanm A c7 43 7.10 9.48 5.86 6.66  


