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EffICIENCY or I)HIP iHHIGI\TION IN AHFCANlIT ANI) 
COCOA rvnxED CH.OPPING SYSTEI\I 

I1I\NGA le\ 111\0 11.5.5. ~ & HI\NGI\NNA G.5 

I 	 INn\()i)~!CT'ION : Th<, <;IJ~I('1I1 lV;'<; ill';I(1lhl (hlJilH1 1')8'), thr> vJi1If'r VJ;)S 

I stlppii{'" fl(J1I1 " oVCllw;1(1 I;lllk. ·11,,: r1rir systf'rn 
b-rlqation pl"ys a very importClnt role in ClgriclIltllrClI consists of main lille, sLJDm(1in, laterals, emill"rs and 

~ 	 c~('!) proc!IJd:on -3ncl wat8r has to he. usen junicioll"ly microttlbes. 63'nm diameter of PVC !11Clin lint:' of 
and economically. For developing countries like India, length 290m, 4Om III diameter I)VC submain of 140m 
plantation crops are a major source of forEign ex­ length, 12.51llnl diameter later"ls line of L\OOOm 
(ha'1ge. A variely of crops like coconut. mecanut, .Iength were usecl. Two emitters or ulscll"rgc r ;e tc ·"'il.• 
r'2fjper, cardamon, tea and coffee etc., are'cultivated 2 Iph and tl Iph. "11c1 L\mm eliameter Illierotllbcs \l."cre 
in the mid b nd m~ion of the west cos!. The [1recin il <1- lI~('d.' I)isr:llilrge r(lte~ (1t \'ilriOllS point" ill0lH1 with 
1;0:1 in cO(1stClI I<nrnatcd<u is confined from JlIne to l(1ter(1ls w e " IllcZlstJrecl tJ"ill9 pl(1stic conteli:l~IS for 
'Le·:( ;nbc r rJ 'l d rJ lJri II~ Ih is pe rioel the re is he(1vy r(1in r,,11 2 Iph ,mel tl IfJh "ncithe rcsults obtZlilled wert' 5tilti"ti ­
f;J,;:)r',"!, fr01n ~700 mm to 3800 min. The monsoon cally all"I~'~ecl. 
is Ic;l\o'J:r:>u by prn lbnged Sl1ll~mer with :1 - Gmonlhs of 
Jry pcri.:.xl, (1nri the crops are invmill1!y S\ :I .i ccl ecl :0 The wettin g front WC1S monitorecl by kcr: ping the 

v:c:er :;[rc:s~ sir,~:e water becor :s limilin~, it i5 impe l ;) ­ eillitt('r~ (2 Iph C1ncl (1 Iplll (1t riiffcl"l'lll \'edicill cI('l,th~ 
tJ ·:~ to o;;!imizL' ~IF~ irrigZition needs of the crop. viz .. OCIll, Scm, 10clll. The H'etlC'cl bounc l l~1 \':as 

marked all n glass plate anci WClS IClter transfereci on to 
The nrecanut p<llms requires about 190 Iit:·'?s of w<ller <l trilcing sheet. The soil moislure was determined by 
ont"l' in 3 cI"ys (Saciananclcm 1973). EClcll method of grC1vimetric methocls nnd the percentage of moisture 
: !""~~' ~ ; l.\I' lc :,~~~tcd !'C' ~ ~C'rt:,i'l ':'f"!t C'f Prnq!:!~ r::·:'-'~~:~:r-·~s. ~G!~,~:~'~~::~! '-:~2 '", ~ . t \:;.~ i i ~~·'ll;k..·i-llI(I',,:C; (;1 If) >~_\' ". \~ '~I~ ' i :S 
" Ihorollgh lInc1cls(111C!illq of the soil, tOr.O~ Ii'I , ll>', studied h~' 1;1i<illg soil COlT" U~ill~l soil ClllUCI cll i:1lcr<1! 
w,' '' r sUjJply wi II L1e hdpful in selecting prop'!! methcd (,.,Scm) ilncl \'erlicill (90clll) ciistC1nce hath for (1J(,CC1rlllt 
~; ;rrisc;lion (MClrr. 1958; Smith. 1957). Sigr.ificcnt and COCOil. The roots were sepC1rCltecl frolll the 5C1lllple 
v,ld inGe;)~e in drip inigatecl (lrecl.(lut pC1lms \';as ancl Welshed with fre"h wilter aile! kept for drving in an 
~b5ef\.'ed compaiw! to IODI methods of irrig'ltiol1 oven for two di'l>'s at 80°e. The dry weight of roots 
f: ~I1ClCler. 1983). 	 were noted for different depths both for C1reCClllllt ilnd 

COCOil [J"hns. 
n!l! pilper deals with the efficiency of eli ip irri']C1:ion in 
nil arecanut-COCO<l mixeu garuen. RESU'.TS i,; J;::' ~~:::. J'=;"::;ION5 : 

I 

~!ATEI1II\I.S ANI) MEIHO!)S : Tile rC~t"ls were ~1;1Ii5IiCidl\.' i1J""lJ~ecl (t"ble 1 &. 2). 
There \'.'(15 110 siqllificC1nt V(1riZitiOIl in clisch"rqe illo J1g 

;\ COC0l - .1\,p.c;III.ll IT~ixe(1 g(1lcien \'Jilh C1 S[1lC;nq 0f the lilt('rill~ bolll fe'r I, ",HI I, le\'cl of i11ig"ti011. ['lit fco ! 
7in X 2.7m for ;)reCallut anu 2.7m X !).tlm for the irriqC1tioll lel."cll. .. Si(lllificZlllt V(1JiC1tioll ill cii5cl1Cll ge 

l\1(1)() \v(l~ useel for the sludy. The trial h;:ld 5 repli ­ was obscn'er! as the eJl1it~crs ,:1I"e of differ'!nt ciisch"rgc 

:!. ' ~ , ~;:ch bk,,+ r.onlai nee; 3 i rr iga tirl:) 1<2'; .:Is viz., 'I' '2 rate viz., 21rh C1nd t1 Iph. The soil \vetting PC1ttCrJl W2S 

II d :. (" . ~I~ta;lcd b~low. obsel\'e(: lJJlcler discharge rC1te of 2 Iph for 21/2 h0urS 
' i) )wlf of the open [1(111 eV"iYJr(ltion rilte (J 0 of illigillioll, "t cliffercnt c1cptfls l)1 emittcrs (fig 1). 

!;I. of wC1ter) When tllc (II ipp('rs ilre kept 011 the slld21Ce the soil \Vas 

~fj! ;1i t'0 till? '-'p(~n ~(1!1 (11~'71 P (: ,' :'0" I ~~n wr:[l('(! !."J il il1(1,;:I1)11111 of .;()cn~ rac!:Z11 .Iislilnc~ ilncl lo 

i?O :it. d VJdl l! d i1 vellic,,1 (I('pth oi 3(1c1ll. Wilen the drippers Me keDt 

iii) 11/2 limes I.he open pan eVaporClti~11 rate at 5cm below grounci, the soil v..:as weltecl to (1 rn a,'i ­
(30 lit. waler) murn of 21.5cm rcelial dislClnce Clncllo a vertical dep th 
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(,f 3lcill. W\1811 lilt! drippers ;:lIe I\epl ,It 10ClII beluw (f\~lIi.). 'Ih~sis SlIlJlllilll!Li 10 Ulli. uf f\lpi. Sci. 
!:!I"oUllcI, the soill.V<:ls wetted to a 111<lxi11lUIII of i;2.Sclll l3JII~Fllorc . 
I ,,<li.-)\ disl<lllCl! i1lld le) i1 verlical deplhs (Jf )().!1C1I\. 

\vllell Ille drippl'ls "11"1~ kep'l UII lhe'siidJce, wilh 1I1l! I\. [\\,111 . Jdlll~'S, C. llJ~,o. Till' l;Uldl!l I lIl:ll Iud c,i 

di~char~~e Itlle o[ tJ 1 ph tile soil W,IS welled to ~l illiq,dioll. Ullivel:>'ily uf C"lilnllli:l, 1\~pi"ldll!l,\1 
Illaxilllulll uf 'IOclli r(ldial tlisl~:Hlce ,llld tu ,) vcrlic<ll I!i\!' .' II\iUII selvic>:' ('iICU!Clr '-108. 
depth of 33.:-)cl11. Wilen lite drippers a~e kqJl ill 5cl\I 
bo.:bw ~rcuncl, lhe soil W()S wetted to () l11()xilllUIIl of 5. SCldelll()lltklll, A.I':'. 1973. W()ler requirclllt!lllOf 
Lj 7,5Clll r()c\i<ll clisl()nce anci to a \Jertical deptl I uf j;)Cil \. I\reC<lllul. Ind. J, I\gri. Sci., 'l3 pp. 483-'\85. 
Whenlhe drippers are kept ut 10Cln below glOund Ille 
soil \VaS \\Ictlp.d to () l11uxilllUl:l of 1.12.5"111 I"leral 6. Slllilil. JQJlan U. 1S![J"l . hrigalioll Illellluds and 
oi:;\(ll1ce <lnc! to d verlic()1 depth of 35cl11. There \VaS Iiol pi obiellls·. ir()" Col12gc of I\gricui)ur()l circular. 
IIHleh diHL'r"~I1Ce ' ill Illoisturp. conlellt al Ille poilll 
source ,llld Upto (I i(l le I' (II disl;:lIlce of 3UCII I, ill ..iii tip. [lUIS T/\BLE 1 
irrespective 0f ciifferellt r<:lle of discharge alKI huurs of DlSCJ !,\I{GE VI\IUATION ALONG WIll I 
oper<lLion. But beyond 30cl11 '::lter,,1 dislolilce and for LENGTH Of LATEJtALS 
diif~relll depth of s()lOpling, v;)ryin~ pelcellt<lgc of 
IlluislUle \V<:JS noticed. T ille expe Iill Wilt silowed u Meall I~ 
higher percent()ge of rnoistul{; under the peint sou Ice 
wilh a disch()lge rale of 'I Iph in all deplhs of soil bOlh 1st ILlle rdl 3312.80 18,1200 
for iH<ZC(!nut (lnd cocoa (l<lule 3-(»). The experillleill 011 1I1lt] lalel al 32£1'1.80 11) t' 1?0 
rool disl riuulion under drip source showed lhal lhe S.E.M. ± 74.26 51. 7:l 
rool concentration (dry weight in gills) W;)S more L.s.D. (5~~,) I'-J .S. N.S. 
orotJnu drip source, which is clue to ul\ifolillit~,' of lsl poinl 33GO.OO 193G.00 

Illoislurl: lit all lill\(:~. Silllili:lr re~ulls were ol>l,lilll!d ill Llici (l ll ilil 3411\.00 1800.00 

other crops (I<udanim;)ni. 1977, Anunthkurnur. 198tJ). 3rG poilll 29G2.00 1 .<nn lin 


Il \Vas noliced [rom lhe results that the root growll, was l}th poilll 3252.00 18G1.CJ 

maximum in the upper luyer and 'spreud of lOOtS was 5lh poinl 3406.00 ~8S S.00 


ma~imum laterally within the wetted zone both for S.E.M. + 117.40 81.80 

M~callllt anJ cocoa trees. L.s.D. (5%) N.S. ~.s 


from slullcJi:lrcl graphs for design crileri;) the lalerals 

diameter of 12mm, sub-inain diumeter of 3.5cl11, main TAULE 2 

line diameler of 12c01 were determ:ned bOlh [or DJSCI/I\HGE VAHlATION ALONG \\Tn I TJiE 

arecanul clnd COCO;) pahlls. Emitlers of 2 Ipll wele :...:::; :3TJJ OF !ATEllALS 

found to be icJeal. 


Tre<lIIII~1 il 

HEFEI{LNCES : 


Jsl 1,lkr;d LFI<.) .:iO 

1. 	 I\lldlllh \\lIll1,H, I\ .P. 198tJ, Sludil!s all rel"live 2nd I;IIel <11 282S.80 


ecullomy ill tile use of irrig()lion w<lter in sweel SL f\ 1. J: G9.70 

oronSjc V<l r, SuthguC\i, M.Sc. (Agri .) Thesis sub· L.S.D. (~)%) I~ . ::;: 

Illil~(!d 10 Ulliversily of Agricullural Sci., 13allga· lsl elllilll'.l (L lpl!) 1<j 1'1.70 


. lore. 	 2ricl eillilll'.r ('11 pll) . 3GGO.00 
SL t'.l. of-	 U) .70 

2 . 	 l\h.1df!r,IUJ.f-\. 1983. Effect of depth of iniga· L.s.D. (5%) i lJ7.14 

li'JII basc:d Oil cumula,:ve pan l:!vuporu[;;.JI I, llliJ~cll­ lSl P(lilll ~001.0\l 


illg ami drip irrig()lion with ferlilizer levels 011 Llld puilll '2822 .00 

greJwtil and yield of Arecanul PhD, Thesis sub· 3rd (l()illt 2817.00 

rnill(~d lo Uni. of Agri. Sci., l3angalore . '\lh puilll 2cin.20 


rllil I'oilll 2719 .00 

:1 . 1\\ld'!l illl.llli, I 1.l3. 1<.)77. Sludy ollLilip illigJliul1 S.l.r\\. ± 110 .LO 


unckr Dharw<lr, Agro climatic conditions. M .Sc. L.S.D. (~)%) N.S. 
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TABLE :1 

MOISTuru:. DISTRIBUTION AND nOOT DISTRIBUTION UNDEH DRIP SOURCE WITH f\ 
DISCIIARG~ RAT[ or 2 I.PII ron 2 1

/, 110uns (AIlFCANUT THEE) . 

LAteral 
di~!(\ncc 

(em) 

V8r1ic,,1 
ci8plh 

(ern) 

t'-hist 1Ir(, 

COI1I(,l1t % 
. Dry I."JC'i~ht 

of I\ools (0In)" 

Polnt'soulce 00·30 
30-60 
60-90 

17 .18 
15.32 
1 t1.63 

5.25 
3.:11 
1.] 8 

d 
At 30cm 
dist,lnce 

0-30 
30-60 
(,0-90 

12.70 
12.'18 
12.11 

0.57 
0.78 
0(17 

At 45cm 
distance 

0-10 
:10-60 
60-90 

11.'1 '\ 
10.911 
10.56 

0.33 
0.17 
0.13 

---- .__....... _--------------... ----­-------------_.. _-- -­ --­ ... -- --_ ... -_ ...... ---­ .................. --­ ... -----­ ............ -_ ......... -_ ......... -_ ........ --­ --_ ...... -­ --­ ---­ ...... -_ ........................... -_ ......... -_ .............................. -_ ... . 

TAI1LE tl 
MOISTURE DISTRlnUTION AND ROOT DISTnmUTION UN/)~H DnIP SOUnE W1TII :\ 

DISCHARGE RATE OF 2 LPI-I FOn. 21/2 nouns (COCOA TREE). 

t. 
LiI!erClI 
cllq!{'HlCC 

(en') 

VC'rlic,,1 
depth 

(em) 

Mnio.;lllIC' 

COl1lellt I)1J 

1)1\' \\'\'iqlll 

of I~oots (9111)' 

. 
, 

: Pein! Source 0-:10 
30-60 
60-90 

1~.23 

12.58 
11.118 

0.62 
3.35 
0.:11 

At 30cm 
distance 

0-.'30 
30·GO 
GO-90 

12.58 
12.08 
11.16 

O.i G 
0.1 '1 
O.OS 

) . At I\Scrn 0-30 11.86 0.02 
Jislill1ce 30·60 11.S5 0.02 

60-90 10.S9 0.01 
-~..-.--------.------... -------------------------------­ ... ---­ -----­ ......... ---_ ... -- --_ ...... -- ------.-­ -­ -- -­ --- --- --... -­ ---- ---- ---­ --------­ ------­ -­ -...... _ ... -­---.­ ... 

• per 935cm 3 column. 



I 

TI\ULl:. :, 


MOlSTUHE DlSTIUJ3UTION ANt) HOOT DISTHlBUTION UNOEn OWl' souncl: WITI i l\ 

OlSCllAHGE HATE OF tJ LPII FOn 21/l IIOUnS (AHECI\NUT THEE). 


L.lI'~r (1\ VI:II ,ic;d r"\uislllll' Dry IA'•. 'illil1 
ciisl,lllCC tkplll e'JIIII:III % ul "'Juls (~li:l)' 
lcm) (UII) 

~;~;I;;-~~~-I~~~ ---- -- -- ------.----------;)-~3;------ -------- -------.--.;. i-.-~-~---.---..--. ---.---...------~-, -~ -s~- -. -- -------------------. -------------····1 

30-60 1{}.83 1.18 
60-90 18.22 0.'10 

1\[30cl11 0-30 1(; .93 (j.67 
dislance 30-60 1II. 51 0.18 

60-90 13.16 0. 1)1 

I\l/j:1C11l 0<)0 n.O() 0.11 ~~ 
disl~nc\! 30-GU 11.30 U.l"! 

60-90 10.90 U.Ol 

Ti\UU':: G 
MOlSTUHE DlSTHlUUTlON AND HOOT DISTHlBUllON Ur~DEH DHIP SOUHCE WITIIA 

DISCHARGE HATE OF 4 LPH fOa 21/2 1iOUltS (COCOA THEE). 

Lnterill VeILc(J\ [vloislul8 UIY 1.V8J~lll 

ciisl(\IKe ueplh cOlllenl % of I~()ols (~II J)' 
(c.:lll) (Clll) 

Poinl SOU Ice 0-30 Ill. 7:) CJ '):i 
3U-l,U I:·un 0,:~'1 

60-90 lL.75 O. LU 

1\1 :1(klJl (J :!() I :!. ~\) OJl 
uistallce 30-GO 11.gil U, 1L 

60-90 11.25 0.01 

At 45cI11 0-3U 12.31 (J (J l 
distallce 30-60 10. {}6 0,01 

60-90 10.'10 0.0 1 

• per 93!>cm J COILlIIlI\. 
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