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ABSTRACT 

A field experiment was conducted with 'Chowghat Orange Dwarf ' ('COD') x 'West Coast Tall' (WCT) and 'West 
Coast Tall' coconut (Cocos nucifera L,) cultivars under laterite soil condition, to study the influence of drip irriga­
tion on nut yield and nut characters during 1993-1999 at Kasaragod, Kerala , The treatments consisted of 3 lev­
els of drip irrigation [33, 66 and 100% of open pan evaporation (Eo) daily] along with basin irrigation (100% of 
Eo) and rainfed control, Drip irrigation at 66% of Eo (27 lilres water/palm/day during December-January and 32 
lit res of water/ palm per day during February-May) resulted in water saving and the nut yield was on a per with 
100% throught drip and 100 % of Eo through basin irrigation, Rainfed control and 33% of Ec through drip treat­
ments recorded significantly lower nut yield in both the cullivars, The nut characters like nut weight , copra thick­
ness, and copra content were superior under irrigated treatments compared to rainfed control. 
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COCOIlUt is a Ili!;il v~llue cOllllllcrcial crop. !;J'OWIl ill (n 
coulltries with ~I lola I area covcrage 0[' [ I.X) lllilliOll h~l . 

Illdi~l. Indonesia. Philippilles alltl Sri Lallka ~Ire the Illaj(lr 

global players, which logelher cOlllrihute 7WIr or the 
world produclioll, III lndi~l. its is beill!; growll Oil all area 

or I.Xt) Illillillil [l~l ~tIld pruducillg 12.:·Q [ Illillioll IHlls wilh 
thL' prodlictivilY 01' (1.77(l 1l1l1s/h~1. I\lllollg c()C('1l1l1 -g \'()\\,­

illg states. Allllhra Prauesh s l~llld s ill the rOn:rrollt wilh Ihc 
pmdllcli v ity or IO.X57 llut s/h~l. while ill Keral~1 producliv­
ity is as low as (l.144 Illll s/ ha 11l~lillly because oi' the raCl 

Ihal it is beillg grown as rain depemknt crOll LlIlU preva­
lence or root (will) di sease. TllOugh Kerala ralls umler 

heavy raillrall lOlle. the variability or r,lillrall coupled wilh 

ill<ldequate irrigatioll resources ,llld 110m w~lter Illallage ­

1l1ellt results ill mild 10 severe slre ,~ ,~ Oil cocollul p,ilills 

!lelweell December ~llld May, resultillg ill lower prodUCli\'­

it)'. Tile importallce or irrigatillg cocollut I'm su s t~lilled 

yield ha s been elllphasi/Ctl (V<lradall and Madha v a 

Chandran, ll)lJ I : Dhallal1~li ('/ III .. 2()()O) . Alllong the irri­

g~llioll syqem s. drip irrigatioll is g;lillillg ill1110rtallce ~I S it 
lllainl~lills thc soil IllOi sllllL' ;I\ail"hility alld ;:ir h~ilallce ill 

thc ;'001 IOlle or CIlCOlllll Ileal' I'ield cal1~lcily throughoUI 
the dry SC;ISOIl alld S ,IVC ,~ irrig~ltil)ll \\i ~lter (Vidh~llla 

Ar;lchchi. 1t)'JX). 

Keepillg in view the se raclS. a riekl illvestig~lti()1l W~IS 

illilialed at the Ceillral Plalltatioll Cmps Research lilstillile . 

Kasar~lgod. ill "'lcrite sllil durillg 19().\ willI the ohjeclivcs 

to sludy the drip irrigatioll 1'Cllllirelllellt ~IIHI its illl'luellCc 

Oil Ilul cllar;lclcr,~ alld y ield or 'Chowghal Or<lllgc 

Dwarl" x 'Wesl CO~lsl T<lII' COCOllllt Ilybrid ~II](I Wesl 

CO;I.~1 'Lil I v<lriely. 

MATERIALS AND METHODS 

The experiment was cOllducted durillg I t)lJ.\-'J'J <It Cell­
11'<11 I'lanlatioll Crops Rc search Illslitlit e (CI'CI{I I. 
K<lsaragml. Kera\;1 (llldia), which is silll<lled at 12" :\0 ' N 
ami 75 11 

()(). I:' ,It all eicvatioll 01 ' 10.7 III above Illcall s e~l­

level. Thc average r;linrall reccived ill the ~lrea is .'\.4()O 

1ll111. oul 01' which, ~(l'/r is receivcli durillg the 4 1l10llS(lOII 

mOllths (.Iulle-Scpleillberj alld lile period 1'1'0111 Deceillher 

t(~ Illiddle May relll,lillS railliess . The Ill,::\iIllUIll lCillpel'~I­

lllle r,1I1ges betweell 2X.H"C alld 3.\.I"C ~1I1d millilllllill 

lel1lper;lture varies between IlJA"C alld 24.4"C. with the 

Illaximum ol1ell I-,an evapmalioll during M~II 'ch-M<ly (5.() 

105 ..\ 111111 ). Tile soil or the experimelltal riLld W ~I.~ rlassi­
riel! ~IS latnile soil wilh gr~lvely-ciay le xturc c(1Il1aillillg (lll 
;tIl ~lver ; lge 5()lk gravels. 

Two sel1aralc tri <lls with 'CllOwghal Or;Illge Dwarf' x 

' Wesl CO~lst T;ili' cocol1ul hyhrid an" 'West CO~lsl 'Lili' 

cocollul v;lricly were cOllducted ill ralldollli/ed cOlllplete 

block design ',>,lith '-I replicatiolls and .'\ palllls/ lrcatlllclii. 
0The tre~lllllcnls cOlll11rised: T(o drip iiTigatioll ~Il :\Yk 1: " 



... 

March :'()(l-l I COCOI\'UT RleS I'()NSI: TO DR II' 11< RICATION (,I) 

(upcn IXln evaporatioll) d~lily : T" drip irrig~ili()n at (lot/" 
E"ll<lily: T" drip iITig~lti()n at IO()lit E"daily: T., ha~in irri­
gation ~It IOO'!,. Ell applied once in 4 d~IYs thruug!1 Illl se 
pipe, and T" rainkd control 

Under drip irrig~ltion, the quantity or water applied was 
hased on Illl'~ln Illont III y llpen pan evaporat illn (2() year~ 

aver"ge) duri ng Deceillher-January "nd r;el lrllary- M"y. 
The Illean monthly llpen [Jan eV~lporation v~tlucs during 
Deceillher-January was 4,2 Illill and f-ebruary-May was 
5.0 III Ill. The quantity or w~lter applied in each tre~ltment 
during diITerentnll)n\h~, was as rollllW~: Under treatillent 
1'1' quantity Ill' w<lter during Del·-Jan nlOnths was 14 
lilres/ p~illll, allliliuring Feh-May Illonths, it was 16 litres/ 
I)alill. Under T~ treatlllent it was 27 litres/ palill during 
Dcc-Jan !llonths ~lIld during Feh-M~IY nlllnths, it was 32 
litres/ p~illll. In tre,ltl11eI1l T , it was.:12 litre .s/ palm during 
Dcc-Jan Illonths al1d during Feb-May Illonths it was 50 
litres/[Jalnl. Under hasin method Ill' irrig~llilln (r) it was 
loR litres/palill once in 4 days during Dec-Janillonths and 
during Feh-May month.s it W,I~ 2()() litre .s/ p~ilill once in 4 
days. 

Tile drip irrig<ltinn .systelll consisted or an overhead 
water tank and the outiet was connected with water rilter 
along with main pipeline . From the Illain pi[leline, the Llt­
er~ils II(l nlill Low Density Poly Ethylene (LDPE) pipesl 
ol'l'llnvenient il'ngtil \wre laill with end l'~lp. At till' base 
l)r thl' e:lch I):rlm 4 l'mitlL'!">; \\erl' plal'l'd 1111 :I\\'ay I'rl)nl 

thc \llllc :lll'ljuidist:ulL'l' \\'ith thc hl'\p ul' 4 mill LDPE Illi­
cro- tuhl'S. The w:ill'r rrolll Ihe emitters W~IS allowed to 
drip at the rate of 2 litres/hr up to the .\0 elll depth hy 
Ilutting Ihe eilliliers in 3() CIll' pits with tile help Ill' cllnduit 
pipe. The COcllllllt pbllls w~re 1)lantcd lluring Il)7(l (17 
ye".s llld) with the sl)aring or 7 .5 ill x 7.5 Ill. The :!dult 
plaills were supplicd with 50() : .120: 1,200 g NPK per 
palill per yC~lr in till' rorlllllf urea, Mu.s.sllorie rock phllS­
phate, and llluri~lte Ill' l)ot~l~h ~Ipplicd in 2 splits, Il.Ird 
during April-May allli 2nrd~ during Sl'ptcllll1L'r-Octllhcr. 
The dril) irrigatilln treatnlen!s werc illlpo.sed ~IS per tn:~lt­
Illents rrom [I)l)3 l)nwanls during non-rain pL'I"iods Ill' Dc­
cemher til May. 

Nut yield rrolll l'~lch p~ilill W:IS recllrlkd separatl'ly dur­
ing each harvl'st l'VL'I"y yl'~Ir: Nl!t l'il;lracters wcn: studied 
I'rolll representati\'(: s~lI11ples during .j seasllns Dr Il)I)S 
~lIld Il)l)l) allli average \\'as workelllllli. Tile d:lta rl'ulrded 
lin v~lrio"s ch~lral·tns \\'l'rC suhjCl"lcd to Fislll'r'.s ml' tiloll 
or analysis or v~lriancc ,lIlll intL'rprl,t<ltionor data W~IS dlllll' 
~IS per the procedurc. 

RESULTS AND DISCUSSION 

Nut yield of hybrid 
The pre-l~xperilllellt~d d~lla lln nlll yield \\',IS Illin-siglliri­

l' ~lnt anlllllg the treatllll'!lts ~\Ild Ille ~I\ ' l'ragc yiL'ld rangl'd 
rrOIll .12 tIl .\7 !luts pL'l" palill per ye:11". 1\)lliL'd dat<l llil nllt 
yiL'ld ror () years (Il)l).\_l)l)) dillel"L'l1 signiricantly aillong 
irrigation treatmcnts and rainkd cllntl"lll (Tallie I). Drip 
irrigatilln at 3YIr Ill' E" recorded siglliricantly IlllVl'r nllt 
yield clllllpared til llther irrig~ltilln tre~ltlllenh ~11ll1 was on 
par witll rainkll control. Nut yield rl'l'lll"liell at ()(j(1t ,tlld 

IOO(I! ' Ill' E" througll drip or hasill irrigation was statisti­
cally lln par with each lltllL'r. 

Nut yield of variety 
The pre-expl'rilllelltal data lln nut yield was IIOIl :;igniri­

cant aillong the treatillents and tilL' avcr~lge yield r~lllged 
rmlll 25 to .12 nuts per palm per ycar. Pooled data on IIUt 
yicld I'll\" () yl'~II'S t Il)l).\_l)l)) reve,lIed til~lt there was .sig­
niricant dillcrellcc ~llllll\lg irrigation treatillents a IIII rainkd 
control (Tahle I). Alllllng the irrigation trcatlllc.nts, drip 
irrigatioll C£!l 3.\'/r- or E" recorded signiricantly lower nllt 
yield (6S.:2 nll\.s/pallll/year) cOlllpared to other irrigation 
treatlllents hut recllI"ded signiric~lntly higher yil'ld ,-'lllll­
pared with rainkd l'ontrl,1 (52'() Illils/palill/year). Nut yield 
recordcd with T~, T, and T. treatments were statistically 
on p~lr with eacilllther. 

Thi s clearly illdicated that drip irrigation at 3Y/r- or f:" 
railed til produce significant inereased in yield, lII<1y hc due 
til the r~ll't that the watt'!" applied cOllld not Illeet the water 
rClluirenlcnl Ill' the palill ;IS indil'atl'd h~ 11)\\ cr ~tlllll:ltal 
l'Ulldllcl:lnL'e, trall~pir;llil)1l r:lle :lnL! net phlltll~~ nlile~i~. 
Hll\\'evcr. atlligller le\'els Ill' irrigatioll , there was increase 
in Ilhotllsynthesis, transpiration rate alld stlllll:twi cOlllluc­
tanee \vhich resulted in higher nllt yield. Raiagllpal ('I ul. 

( Il)SI)) also rcpllrted greater stllmalal resistance and epicu­
liculal' W~I:< cllntent and redllced transpiration rate, lear 
w~llL'r [llltential and rCllrlllluctive dry Illatter under severely 
lll11isturc stressed palms cOlllparcll tll well-watered palills. 
Incrl'ase in nut yicld was mainly attrihuted to pruductilln 
or Illore nUIlII1L'r Ill' 1c~IVL'.S and hl'tter uptakl' or nutrients 
undL'l" till'.se Irl' alillents (ellCR\. 2()()1). Cllconut palm in 
ge Ill' r<t I pl"lldllces I ini'lor;:'.sce nL'clhllncll in e~lch lear axil 
aIIII thus highL'l" lear pl"lldllL'lion will dirl'L'tly l'llntrihute 
tll\v~lrds inL'l"cascd Ilut yield. This clearly indicated that ir­
rig~ltillll at 6()11. or E" Illight be sullicil'nt to produce Illaxi­
IllUIll yil'ld in latnite sllil, UllliL'r rainkd L'llllliitilln, the 
hyhrid palllls suller Illore ;IS l'viliL'nt l'l"lllll lowl'r pilysi­
oillgical par~llllekrs likL'stllm~lt:tll'lllllllll't;lnl'l' , tr~lllspir~l­
tion r~11L' ami photosynthesis. Undn littlll"~tI sandy .soil COIl­
dition als!), J)h~ln:lpall'l ul., (2()()()) rcpmtl'd higller nut 
yil'ld ~It ()(l'/' of L". It \vas ~1I.~o rl'pll\"tl'd th<lt yil'ld or nuiS 
ror drip IIlL,tilml <It 3() a IIII 45 litre.s/day/p<llill w~\.s on p~lr 

witll hasill irrigation ~It ()()() litres/p:ilill/wel'k (Y<lralian ~lIlll 

M,ldl1:I\'a CIl~\llllr~ln, Il)l) I) hesides stahili/ed yield with 
minilllulil 1·l uctu'ltion IInder ~lliL'quate irrigatilln (JllSl' 
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'hlhl~ I. Nut yiL'ld ;IJld Jlut ch;lractCls oJ COl) x WC,!, aJld weT COCOJlut ;IS ini'lucnccd hy irrigalioJl in 1;ltcrilc soil 

TreallllL'Jlt NUl yield (pre- Nut yielu Nut wcighl Copra contenl (,(lpr;) thickncss 
experil1leJltal (ilvcrllge (g/nUl) (g/nut) (e11l ) 

( I \It) 1-(),1) or 1\l9.1-l)LJ) 
---­ -­ COD x WCT COD x WCT COD x wcr 

CODxWCT WCT CO[)xWCT WCT WCT weT WCT 

1',. Drip irrigation at .I.\'!c, or ["daily 32.f) 21U n.x foX.2 6.15 5X9 19Y IXC) 1.24 1 . .11 
T :. Drip irrig;llion at 66'i'r or ["daily .I 1.7 :lO.l I I,I.() 96 .5 5Y2 5(i(J ILJ7 17X 131 UI! 
1'1' D,ip irrigalinn al I(JOCk or c"daily .1:\.4 24'<) 11\1.7 IN.X 6,1X 57() 20.\ IX\I 1.2LJ 132 
T

J 
• l3asin irrigation at IOO'It· or .16 ..1 .I I.f) II ().O LJX.2 ()4() 562 195 179 1.26 1 . .15 

E" once in 4 uays 
Tv l{ainreu control .17 ..1 ,10.X 5X.6 52.f) 467 4()7 155 14X 1.04 1.19 

CD (P=O.05) NS NS I().X 9.5 NS NS 21.:1 26.1 0.07 0.08 

COD. 'Chmvghat Ol'<lnge Dwarf'; \vCT. 'Wcst Coast Tall' 

Matllew ('I ul .. 19(6). Tile main reason for 3'-fCj'(! water 
ing in the 66'10 or Ell througll drip treatment compared 

to IUO% of Ell through drip or basin irrigation, was due to 
the fact that the water wa~ appl ied at redueeu quantity and 
thus the deep percolation loss was avoided. Though more 
water applied under 100% Eo under drip and basin in'iga­
tion, it did Ilot contribute towards higher yield, probably 
because tile excess water might have moved beyolld tile 
root zone and was not used by the palms. 

Nut characters 
The nut characters in both the cultivars like nut weight 

(dehusked) did not diller significantly among tile treat­
ments (Table I), hut rainfcd treatmcnt recorded lower nut 
weight. Copra content and copra thickness were signii'i­
cantly Iligher in irrigated treatments compared to raini'ed 
control. This c1ealy indicates that water piays an imponant 
role in copra procJuction. Increase in copra content and 
copra thickness will have a direct influence on copra 
oullurtl from a palm . 

i. From this study, it can be concluded thal, LInder north­
ern Kcrala condition irrigating COCOllut palms with 27 litrc 
or water during Deccmber-January and 32 litres of water 
during February-M:IY is o"tilllum to obtain higher nut 
yield and copra yield in 'Chowgilat Orange Dwarf x 
'West Coast Tall' and 'West Coast Tall' cultivars orcoco-

Ilul in lalerite soil. 
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