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Microtube Irrigation For Banana Cultivation in South Bihar:. 
Participatory Assessement and Refinement 
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ABSTRACT" 

To '"l"'tc the cffioocy of dcip icciget'on to imp'°'' pcodoction ocd qo,liry of Ponirnltorn• cm" io .•omid cegioo 
of cootem lodio. 'ponicip'1o~ ;tody '" rnccied POI" fooc loc'1io0> io P'1rn dimicr IBfhec. icdio) wirh b'°"" 
'> 1'cgct crnp. lnit;olly, the Y)Ytem w" fa id POI" pee CCP•P.otioceJ dcoigc h"iog TABE !toke Ppon bono.c cminocJ 
wirh 12mm lotcrnl which'°"' 72 lh fachecgc with cocfiicico1 nf'"ftot•oc of54%. The Yf;tcm wcs ccciccd to 
imp'°'' itc pocfocm'°" ecd ccdocc the""" pc; n'<d ond pocceptioo of the famwe>. facmc., '"""'d one 
TABE poc plom inoofficicm Pnd hen,,. TABE wccc ceplocod with "wi.• de>igccd "" m.icm1ob, emit""· which 
doli'Cced w,to; et fooc point; ic' cicde nf25 cm di,mcccc "°"'d' p!ec'1. A deccea;ing ic'Pd in !he fac.\ocg"loog 
''"ml wo; ob;med which wa; ceccified by ceo/ooirg !he J,<ernJ wirh I 6mm 'e<ern/ The ;y;:om hod be nee pertonn'"" 
wi!h le>; diYOh'Cgo Yocimio.;, ond oheop a; rnmpoccd to ""<ntlonn/ ;yc<em. The ;y;tcm wa; !e;!Od wich iwo 
>ru-icri" ofb'"""' A/pan ocd dwoif Cawnd;ih Fo~"' wern coti;ficd w ieh !hoccfinomecc '"' '"""d odYPomgo; 
of dcip inigotion ir ooc/y ;hooting eod bench cme;gcoce. b'!!cc fingec ''" ocd bench ;i", ecd dencc "'""'· 
Conoidociog 'PnopliYCd en;, of the dcip ;y;!Om 'Pd bcncfi;, doc to imprnocd prndcction orly. rhc B-C cetio w,, 
LO! to l.87 for var. Alpan and 1.61 to l.75 for var. dwarf Cavendish. 

~~.Orip iTTigation yields better production and improved quality 
j:_Ofproduce with less cost, and can play an important ro!e 
,~:

0 

jn diversification of agricuiture from the present ric=· ·,;,·heat 
· .. fSystem to horticulture bcsed cropping system, fc· ·..:.hich r· immense opportunity exc:s in Bihec. Jn ea;;tecc o;:oc. 

@:.;,farmers ;,;;-~ mostly resource poor and have ,,:, .., nsh. 
-~:bearing capacitv. To popularize the drip inigation among 
:~mall fanners (Pos:e/ et al., 200 l ). it is essential that the 
i!.echnology is assessed and refined to suit the local 
~onditions and involve low initial and operational cost 

generaJJy not in practice. Drip i~rigation in banana has 
also been reported to be econorn:ca1 (Behra and Sab00. 
1998; Desai;;: er al., 2003). !-ience, Banana (i\fusa ;:::: .. 
AA.ti. g:-oup] ·.-. a.s selected as ~get crop for introduc:: ~';c 
and assess.-e:;;: of drip ir~_sation. S01ccess of s.~·:--:. 
intervention can open ne\.\ vistas noi: only for crop 
diversification but also for improvement In livelihood of 
the farmers. 

· ~ olak et al., 1997). Keeping this in view, drip irrigation 
:as undertaken as an intervention in the 1',1ationaJ 

[~gricultural Technology Project (NATP), sub-project 
~.Technology Assessment and Refinement (TAR) through 
~.pstitute Village Linkage Prograrnme (IVLP) under Irrigated 
~gro Eco Region in the Command ofSone Canal System, 
~ihar". Based on the experience, need and farmers' 
1B.~rception, the drip irrigation design \Vas assessed in 
~J..rmers' field ·conditions in participatory mode and 
~~finements were carried out to improve perfonnance of 
{be system \.Vith satisfaction of the farmers. ~ :,. 

,'vfA,TERIA..LS . ..\~'D 1\1ETHODS 

~anana is quite a remunerative horticultural crop v.hich 
~ mostly gro\-11n in northern Bihar. In southern Bihar 
~.outh of Ganges), commercial cultivation of banana is 

The project area of fVLP consisted of four villages viz. 
Beeranchak (Fl), Beerpu; (F2), Bhelura Rampur (F3), 
and Doshia to la (F4) in Naubatpur block of Parna district. 
One suitable field \.Vas se!ec~ed in each village and t>vo 
varieties of the banana, viz. i\Jpa:-i (taI!) variety and dwarf 
Cavendish (dwarf) ';Vere pi anted dur;ng l-5 .August 2003 
at a spacing of3.0 x 3.0 m and J .5 x l .5 n1, respectively. 
The study was taken up in participatory mode \.Yith 
knov.Jedge and input sharing. Drip system, diesel for 
operation, sucker seeds, and partiai cosr of chemical 
fertilizers v.·e:-e provided by the Project, \vl"liie land. Jabour, 
organic fertilizers (cornpost and poultry manure), pump 

and well, part of cJ1emicai fertii!zers and pesticides. etc 
'<Vere contributed by the fa<mers. i·. 
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La) our of the Drip Systen1 

Drip ir-r;;,;a1ic1;1 sy::;te1;1 V.CJs L1id i·; the fou!· \'i!i2'.2es. ·:J1e 
f:cki~ ,';GC -; ·ube n·ej,' c:d):icc:;t :u o.- i11 ti1e r"ic!d !li:L'l! 

1vith 5 hp ,CliJ'<p Orte ti!ter to ~2c!: of the s_vs'.e1'c '-.1-::s 
connecteG \Nith provision for co11nec 1ing !~·r-:ilize~ LJ1:1'.. 

,\1u1n line (50 n;rn P 1/C pipe) 1->Js !2id a:o;rg or;c of:he 
boundary ot· the fieiC and larerais (12 1nm) \1<0re Jaij 
across the fie id. 'f.4BE (~al--;e apan button en1irtecs) ·.verc 
attached ro L:ite1·aJs \Vith one eniitter per plant. A.frer J 
months of operation of the s:1sLeP.J 1-vhen ph1nts g:e1-1· 
bigger. it was realized that o:ie e1nitter 11:as insufficient 
to distribute the vvc.ter-front to e~ctire root zone. Lopaz 
and AbreL! ( 1985) 2lso reported sirr:i:ar experience c:nd 
used more than two emitters per plant. Facrners had 
shown their apprehension rhat such \-Vater 2ppJication 
will not meet the >varer requirement aU arolind the plant 
and p!arn may sutfer due to \Yater deficit. "fhis 1-vou/d 
require 3-4 emitters to apply >-va1er around the p!2nts_ 
But, this 1-vould have increased the cost oF the sys~em 
substa;Jti2JJy. Keeping th is in \- ie\v, fol io 1.-ving refinernenrs 
vvere carried out in emitte:s. 

,,, -:,·. t

1

2··, '-'·.BE. \::::·· i·:g :l~e :e11gr1c of 1:11crot:;Des 
t-:: c1_ ;i;_c~e; '<1:::: :,';.:: h~'2.:t 'asses :n :Hc:r2/ is one of the 
~o; u ': -':'s 

( :.oc.• :- :1 ·• ,~::;e;, eo ~'Y Bh2;;1,:gJr anc~ S1:''"-''J>a 
"c,-e2s·:1g nee sic:2 o~- ia'er2J is 211ot!:er 

su!l1:,0;1 Co.--\·inc,•1g ri1c r~~rn1ers Hith secon;_-j soiuti,
1
n 

1>2s e::s:.;,- '.l!'.c! :L;0:·er~.J~e. rcp.1:1ce1::c:''. cf i ~ !'11-n 13.Ler
2

J 

'.i .th ! 6 1
1

;,-, i'c;terc:.! iOr d ,,,~,,- p::onts \V2S carried our as 

Irrig'1tio11 Scheduling and Fertigation 

Th;0 ba:12n:i. 'I-Vas sc!~ec'L~.'";:; for ir::gacion 21 GG
0
--S of pan 

t'\3nor:;r!on F'~~)r'-. pract1c2,' ,DO;!li or vi,;1\. a cough 
cc~!cuizi::cn ·,,:is .'112je 2;1d 'i;e~ as a Iiict:11b rule. v.arer 

Refinements in Emitters 

Star microtube emitters devcI::iped b) Bha:nagar and 
Srivas:ava (200J) for gravit:, :"ed irrigation s:,'stem for 
vege:::.~ es, \',-as introdu:::ed ~f:.c rhe banana,,_,;,'": one star 
ernit::;- -,r e;i.::11 ;=i!ant fo~ a?_~: , ·:5 '.1'ater at fc--_ - ocarions 
aroi.;- _ -"_c '.'_Jr,'. (Fig. ,c-::_---;-::;s \Ve:-e q_'-~ o.=:tisfieC 
'>Vith .... ~ tc.::iement. h.:.1.-,'-' .'. ;n oc;e cou·oe. rt \-\'as 
rea!iz.ed that 'Nater application v,as Jess tOr the plants 
located at the end of the lateral, especia!ly for dv,,arf 
plants having more nurnber of emitters per iateral as 
compared 10 talJ plants. Jt Was due to increased frjction 
losses as the discharge with the star ernitter \Vas more 

>vas '1J'plieci tOr one ,
1
'cu:· !»•ice a ·,ve2k c!uring SL:mncer 

season, a;id lia!i' an /:ot.:: '.'.-1-ice a \Yeek during v;inter 
season. L'r:der :'anner·s pr::;ctice (no~drip), non-:i2J!y 
farmers c.ppi_v n·at2r ( ~ C-0 n~:;-; or rnore :- through t;ocding 
i:; !i-:e check 22si1Js 0ncc in 20 Cays during vvinters and 
once in lU-;5 da)s duri;·g sumr-:ie:. Ho 1,veve;, based on 
rainfall occurrence, the >va:cr 2pp!icatio1' "'"<JS dei2yej 
as per cornrnon judgr.;en: of rile t2r!Tlers under both the 
methods. Ferciiiser ir. t:1e ::-Orm of L;rea, SSP, and i\tfOP 
v.-·as appiieci as per rt:commendatioil. Basa! Cose of 25°.-Q 
ofL'rea anj \JQP, 50·;..s of"SSP \Vas ;;pp!ied ar;d rest '>-Vas 
applied i;r J._5 spri·s as fe;-t;gat:o:-: !,h~ougJi drips using fer;i!izer~::-;\ 

C'omparison of \Vater Emission Systems 

Three types o{ IY2te: Ci'1!ss!or; systen1s \-Vere tested i.e. 
Tr\BE with 12 mm :arerais, s~ar er:citters h·ith 12 mm 
!areraJs and star e:nitters vvi~h j 6 mm lateniis. Cost 
comoarison was 2!so r.:2de if t11- o :::m,:tters \-vere provided 

Fig. l: Star niicrotu be eniitters for b~nana 

I
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on the same l2ter2) an,! ~Owr encirrers provided 'Nith a 
piece of lateral swrro,_:r.C:ng Lhe plarr. 'fhe non-pressure 
corr1pens;:iri~g T . .\BE h'.lc! average discharge wcs 7.2 J/hr 
\Vith coeff7c:e:J~ c·f varia1ion of 54;,o (Fig_ 2). The 
discharge o btair.eC \vj :h s:ar ern in er ( y, i:h 12rr1m Ja:era!) 
1-vas i 5. J lih, 1-v:rh a ~1:1ifOr:11 dec;ease in the discharge 
1-vith increasing Jcngt,~ of tne larer&J (Fi_g. 3). !'he 
dischurge decreasec: f~o:n :35 !'hr ,-;e2r rr1ain !ine to< 5 JI 
h near end uft~e !ater3j JQ, 36 !:1 of i~itera,' length 1-vith 
coefficient ofv2riaLior; as 52?--S. 1·ne secur;d refinement 
>1-·as ccrricd ocit for a:.orher f:e1'ci havir.;z 25 rr; of late<al. 
\Vhen t!~e latcrai 1-vas :::ha;--;c;eG to i 6 :-:i:~ size. t!-.e 2·-1erage 
discho.rge increased to 26~7 L'hr 2nd t.~e coefficient of 
variation in discharge r~o'c:cec! to just i 7~-t. f&rrr:ers v-.ere 
very l:appy to observe !:-1e ld~ifOr;;~ir;, ri:;d sho·,ved iileir 
apprcci2tion. 
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T!1e c·:·sc ;::- l.1_-:· .:: 2:-J e:c~itte:s "'''!'one 'L-\BE:'plc.~1 : \Vas 
~s l'J.-SS._·.1·:i~'- is expe-::eJ to increJse to Rs 28.63 for 
tourl."'..B::::.r·;2:1t.cc:- :nc1e,•,·• 16" Th' 1 · · 

'-' ' ~ -+ a 1s \YJ.S too 11gn 
f:-or0 ;J:-:1'er's C'oi:-it o:" \ :e\\ :1,e st1:- emitter cost Rs 
-1-.67 as ccrT.pJ•·t::i to Rs 2.SC '.Or T . .\GE. including the 
cosi of La:e1·:L ti'.<: 10121 cost \.\ork~ out to Rs 13.22/p!ant 
for on,; star µlant, an i:-:crease by 22a .. ·o O\'i:'rT . .\BE (Fig.2). 
But it dclivtTed v:at::r a; four ;ioints :::round the oiant instead 
of vr.e point. Even replacing ihe 02.teraJ by 16 mm 
tebinQs, the cos; '..Vas Rs 1"7 . .+2'plant. 
' -

Irrigation \\'ater Saving 

Dc:r:ng J-;".OllSOOn per:od (}L:I;. - Octobe~), no irrigation 
is req·Jired, except during the ~cnger dry spells. 1'he 
details of irrigation \Va~er app !ication along with rair-ifa!l 
and class .A. pan evaporation is given in 'fable 1. Drip 
irrigation met below· 5 Oo/o of CUtT; l.:lative pan evaporation 
(CPE) during suIT,n1er mont:is. \\l--iie during November 
and \v:nter mont!-":s. "t ""'as ~·e:v.ee:i 10-SS~·O. Jn farmer's 
practice. irr:gation of a~our.c.'. 20CQ_,; CPE \Vas estin•ated 
to be applied during \Vinters ar.c'. SD- :00% in other periods. 
Jt sho>ved a saving ofv;ater aro:Jnd 370 m-n during the 
20 months of'stL:dy. vvhich Sa\eC c'.iesel of more than Rs 
6000/ha. 

Banana 'Yield 

Drip irr~:;:-1~1on -:o:.:ple::i 'A<'h ,~,.,,5::;1on irnpro·.ed the 
qua!::;'...-- __ .. ;::_:'. cfban2:-::. :r - ::--:e varieries ::!ble 
2). I: ac .f"·~ ·n:: ~lo"·2r -_; _ ·::rvest::ig CL- - '.:-ar,a 
b\· aboui j J""'."HJnths, i.e. Tiov-.-e~:ng ::-: 1\1ay 2003) under 
d;ip irrigation piois···xil:ie i~ s:aned by the end of July 
2003 for no-d1·:~ plan;:s, T:--:e size of7lngers \vas bigger 
for drip irriga:ic-r. (35--:1-5 r:i:n dia:ne~er for dwarf 
Cavendish variety) as co:npared to nc-drip irrigated 
fingers (28-37 rnrr.). H·:;v,.·ever, number of fir.ge~s per 
bunch had no trend. At loc<:.:'ons F2 and F4, the number 
of fi:igers ;:;er bunc]~ '.vc.s rnore fo; no-dnp treatment. 
Ho\ve~e:-, ~s t'.:e fi~ger s:ze \1.,.·2s sma!l and of poor 
quality, the market value ofi::anana \Vith no-drip fingers 
\Vas lesser tican dri;i ir::gatec! o:-ies. Hov .. ever, at location 
F4, adverse so:l conC::t:ons (ha~d soi! along >vi1h V•iater 
stagnation during r.o::soon a:id poo: fenility). and 
failure o:::- puinps for lunge:- ;:ierioC caCJsed iesser 
production Lndcr dri? i:-:igatio;-i \Vhereas, the plants 
received sufficienc v•iater fro:n canal irrigation under 
fa<me:-s pract:ce cond!:;on_ Hence. the benefi'.s from 
drip irrigation co:.ild not be real:zed at F4 .. At field 
location FL no-Gr!p :reatment coutd '10t be undertaken 
due to constrair.t of JacG availabilit)' near pump. Farmer 
at Fl locatior; cooPerated nicel; and provided all :nputs to 
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the r ian:s as per recOE'.:11e:·.Jc1.1ions :1:~c t:1c;·e 1-,,1·e. ;1°:~_-....:111,~;~1 
ben.ef1t 1-v::cs realized as cornpared to othe:· ;,-icac'·Jns. 

Proper 1rrig;:ition sc:1e:J:.iling 1s \'e;·; i1-,-ipo:Lan: ill re<i_lizing 
n1a.\.;mun1 benefi;s fro111 an i•Tigatiun system. 1-l~<:: i1T:gC1tion 
scheCuling \-vi:h 30 to l00S1o of Cl'E is reponed :';the 
iiterature for drip in Oanana (Ti\vari acd ReCC;. 1997: 
Goenaga anC l 1·izarry. l 998. etc.} Bu:. t:-:e irrigation appl ieJ 
thcough drip \\as less '°'Table l) i1S co;nparcc! to 
recommended arno'Jnt. It indicates the potc:ntial for bener 
productior., hoy,·ever, i;: vvill increase the cost of Prcducticn 
and economic viability has to be \vorked out. 

Econon1ics 

Banana is mostl)' sold by number of fingers or bunch (at 
field level) rather than by \veight in the region. and its 
price depends on quality (size and freshness) of the 
ficigers and its t'.mlng ofh2.rvcstlng. Farn1ers' perception 
indicates that :he ba:1an::i produced unt'er drip irriga<ion 
had bener liking and was sold 2.t rela;:ive!y higher price. 
Fanners sold banana of both varieties grovvn \Viti1 drip 
for Rs 40 to 120 per bunch, \Vhile it \\'COS Rs 30 to 60 per 
bunch for no-drip treatment. Ho1,.vever, as expressed by 
the T·:::rmers, a:-i average ;:irice of Rs 65 per bunch for 
Gri:i --:-:gated and Rs ..;ope~ bunch for non-.Jrip ba11ana 
',\3.5 _;:;;d in the etC""'·:·mic calculations_ 

Ec,;~~:':".;c analysi~ ~1ven in Tab:e 3. /\"> -- ---::~ :~s: :Jf 
the sys terr, \Vas estimated as Rs 63.500 "- ;, ,: s:ar 
emitters and 12 r.,m laterals, whiie it ;vas about Rs 73,600/ 
ha \Nith 16 mm latc:ral for 3.0 x 3.0 in spacing excluding 

:l~c ~·-~·~'. ,-,:· :'':e:· ::;;j ·c:-·· 1 
,;:;· l,'.:1\-... -he CL'Si :·vr ! :S :, \.5 

tT. so_j_c!:-; \,-".s Rs i .. ~-.oc:c, ::--,2 Rs l.66,U:)O ha, 
re)pec:>,:::i;. f)~ tne i'.\IJ S)SiCll'.S. 1-lo\\C\'Cr, tih: cos: of 
dri~ s;·sr.c1n i'.!~_;:e:y ,:ep-:t~3~ U;:'Oll 5iz-: <lilt.! sh~lpe 0f the 
-:::e:c. F C'' •·e L:i; ive:y big§'oer fi-:i::! in F ~- t~.e cost o ;'the s; stein 
\\ ::lS ls·"- o 2.nJ 3 rs--o less th:1n the 2.bove v::i}Jes. respcc:i\ eh· 
for the t\\O soacing. ',vh!c:1 \\·:::s rr.qi1~ly bec3use cost ;f 
r:1ain:ine cLc r.ot i:1crer,se \\-i[h size of t-1c:ld. Since cost of 
filtration a:iC: fertigation l:nit de::iends i:i;geiy on size of 
;"c:!c! 2.l'C its value becon1es insigni-'"1cant for !c.rgc:- field 
sizes, it \\as e>.cluc!ed i~ the a:ial;s!s. ~ 

E:-<.cept c·or location F4 \'l·ith var .. A.lp2.n, the drip system 
hJ.C 8-C ratio cf aroL<nd l .55 ~Or 1ail variety and 2.03 to 
2.~7 fo!' dv:trfvariety __ A.fter recove~ing 1he annualised 
cost of :he sys:et-:-i. a nel benefit of Rs i 7,000 to 19,000 
and Rs 97,000 to 99.000 per ha \vas realiseC (Table 3). 
1·he cost of c~1!tivati(1n excluding irrigation \vas \Vorked 
o;__:t to be 2.ro1..:r1C Rs 30,COO/ha for var. Alpar. and Rs 
89 ,000. ha f,::i:- \ ar. d ·.~ 3~f Ca\ enC ish .. .\s a di\ ersificat:on 
of agricui:ure, '::Jar.ana cul:ivation \\· ith drip irrigation \Vas 
found to be re;nunera:ive as \Vell as economical:y viable. 
Because of adverse soi; conditio<:S and fau!ty pur.1ping 
unit. ;:he respo:-,se a-;: ?'1 \\'<OS poor. 

The abo\.c <.0!".al;s:s ~r.dicz.:cd economic \'iaiJii;ty o~the 
sy~:ern ·=·~·,_sideri:-;g ba~,a:--.a productlon o::iy. Ho'>Yever, 
as ·~e --::..--;-:-,;~s obtsir.e:. ~_,::.-e price Cue to Dette~ .:c.aiity 
c;,;-; -e-=- .:::: s::v:ng lll _-:_cs inclc:ding labo:_:~ 
ot.~o:~ ·efits \\; . - further i.-:ip.-c· 

economics 

1 r·-

1'able 1. \Vater :ipplication under drip and farmer's practice and saving in diesel 

Item Nov'03 Dec'03- l\'lar- Ju!-

Rainfall (n1:n) 0 

Evaporation (mm) \04.49 

Drip Irrigation [mm) 73.82 

EIFP~ 33.89 

!rriga•ion as ~/o of CPE Drip 70.65 

EIFP 85.07 

Saving in water (mm) \5.07 

Saving in Diesel~ (!/ha) 8.37 

Saving :n :Jiest:l (Rslha)" 251.J l 

FetJ'O-l Jun'03 Oct'03 

72.2 

171.19 

80.53 

222.22 

81.36 

224.49 

141.69 

iS.72 

236; _48 

189.3 

68 l .56 

\94.62 

311 l l 

39-54 

63.20 

116.49 

64.72 

967.'7 

O.CC 

0.00 

-7/6 

.::23 .70 

\Ol '03 

65.82 

-12.60 

-7.0Q 

l)ec'04· 
Feb"O-l 

26. ~ 

83.89 

222_22 

73.43 

H)--1-.5 '. 

138.33 

76.85 

"'305-56 

i\-lar'04 

0 

143.80 

60.40 

44.44 

42.00 

30.91 

-15.96 

-S.86 

-265.93 

Tota! I 
. .\verage 

1256 

1758 

564 

933 

53.SS 

9; .39 

370 

205 

6160 

CP E-Cumu!a11ve pan evcporauon, E!FP-£5t1mared irrigai 1<Jri by farmer S pr<<C!ic~. 'F c." 5 i-i ."' p:''"P 

cunsumpt1on. "Diesel cast Rs 30// 

l '· fiir dwse! 
5 i's J,:;charge and ,1.re 
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Table 3. Econoinic aria!ysis for drip system fo!' bariana prod u-:tion 

Item 

A - Variety - Alpan at 3.0 x 3.0 m spacing 

Cost of the drip system 

l) Filter and fertigation uriit 

2) l'v1ain line 

3)a. Emitters (star) & Lateral ( \ 2 tnm) 

b. Emitters \star) & lateral ( 16 rnml ' l.618 

lnstai:atiori cost (Rs) 

Annual cost of system (Rs)* 

System cost for 20 months (Rs/ha) 

Additional lncome due to drip system (Rs/h:ii 

Net Benefit (Rs/ha) 

B-·C ratio 
B - \-'ariety - Dwarf Cavendish at 1.5 x 1.5 m spacing 

Cost of the drip system 

l) Filter and fertigation unit 

2) l'v1ain line 
3) a. Emitters (star) & La:eral ( 12 mm) 

b. Emitters (star) & lateral (l61nm) 

\nsta\!atioc _-.est \Rs) 

Annual co~- ~f s;3:crn (Rs)* 

System cc·, --.,:: months (K~ ha 

Additional Income due to drip systern ,Rs/ha) 

Net Benefit (Rs/ha) 

fl 

7.500 
' _, , 
J .)Jb 

l,142 

jJ73 

'.200 

884 

31,728 

7,500 

1,536 

2,110 

2,816 

300 

1,212 

55.4 \ '. 

8-C ratio 
Economics of Banana Production with Drip irrigation' 

1.87 

Loc'.ltion of the field 

'.5CO 

l,536 

98; 

i .641 

:oo 
S35 

35, i 23 

54.545 
. "'.l'J~ 17. __ .) 

1.55 

7,50C 

1.536 

'.,648 

3CO 

(-6. 

,-_ -:-

')6.895 

2.47 

7.500 

i.536 

1, \65 

1,625 

::00 

891 

29,994 

46.8'.::7 

16,833 

l.56 

7,500 

1,536 

833 

l.110 

300 

820 

96.371 

19531: 

98,942 

2.03 

l 14 

\Vt. A.v. 

(per ha)' 

7.500 

1,536 

\,\ 54 

34,766 

JOO 

888 

29,352 

11,964 

-17,387 

0.41 

7,500 

1,536 

3,008 

4.016 

300 
'..~8 

7,500 

34,362 

24,673 

4,474 

i9,503 

32,426 

7,500 

59,305 

66,266 

88,533 

1 J,533 

42,119 

~- .. :.g9 72,61 l 

~- s-:1 

'" j __ / 

-,.,::1.·· 
--.-»~~:-.. --

j;;;..·· 

B-C ratio of var. Al pan 

B-C ratio for \'ar. Dv•arf Cavendish 
1.69 

1.6 l 

'9% imi""' '"' 5 y< Ii/> ~ 5% '"'''' mm1'iwPmC' (miih 12 mm /miuo! 1.dmd1•g fl;<' "'' ;emigoiiC' mmUi, ' CM1iduimg1i'fJ:~, ' 
p1mdmciimm ("dmdimg inigmwm) fmi bmmmmm R> 30,000/hm Jo< wAlpmm mid h> 89.000 fee '" dmocf Cmwmdi1h• 'Acem meigh1'd "'!ff ·· 
P" h' ("dmdimg F4) )~1 

0.59 

0.83 
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ltem\Field location 

\
1 iliage 

\\'tAv. 

%" 
Fl F2 F3 F4 (per ha)* 

\'ariety -A.lpan at 3.0 x 3.0 m spacing 
.Area (m'} 

Drip 450 396 495 504 447 )\;o Drip 
540 26! 315 4Di 

!\
1
o.banana planted 

Drip so 44 55 56 J,120 :-Jo Drip 
6iJ 29 35 1.188 

i\'o. bunches harvested up to .~1arch'2004 
Drip 81 4D 52 27 I,302 l\'o Drip 

15 !4 IS 4DJ 

Av. No. of fingers/bunch 

Drip ! 80 (28) 94(20) I 05 (30) 86(22) 127(26) No drip 
97 (29j 64 (: 7) 86 (23) 88 (25) 

Income (Rs/ha) 

Drip 108,000 60,606 63,030 32,143- 77,405 1'.'cn-drip 
i6.667 32,184 34,286 28, 129 

;' \/ariety- Dwarf Cavendish at l.5 :\ I.5 rn spacing 
: Area (m1) 

Drip 365 270 142 527 259 No Drip 
i; 6iJ 223 Si 

:-_:No.banana planted 

Drip 162 1:::0 63 234 17,758 No Drip 
5 4D S9 7,166 

:::_'No, of bunches harvested op 
Drip !37 113 65 92 15,86! 

-~O i\-farch'2004 

No Drip 
J 23 30 4,l2J 

A.v. i\'o. of fingers/bunch 

Drip 118(28) 96 f20) 75 (32) 42 (l3i 102 (26) No Drip 
i r o (i~_1 60 (23) 50(i:- 93 •'.l6J 

~~ Income (Rs/ha' 

Drip .25205 25i,1; j 274.648 104,:-..w 243243 

!\:' 
!\'on-dri:.-

163.::.._-:_,; i53,3JJ so 7· -

.~ 
J 6\.J85 -}:;~ •Area iY'eigh1ed ---orage per ha (excluding i oJ, 

'"""' 111 pore111hes1s are standard dev101:0;; In no 
af_fr:ge.-s per ;;,,_,,,ch 

-'.lrmer's Response 

=~demonstrations carried out at four locations created 
~t_tareness about the drip irrigation system in the eastern 
·"~tion. Initially, the farmers were reluctant in accepting 
_-'~;drip irrigation as they thought, it was a costly system """" 

"":;4required skill to operate. Moreover, as the site was in 
-;{haJ command area, farmers thought that the drip 
~,.~Zation is only water saving technology and is irrelevant 
~'their case. But, through success of the interventions, 
triking has been initiated about relevance and usefulness 
,.fhe drip irrigation especially for diversification of their 
~:··culture to mOre remunerative horticulture production. 

.··"![Y shooting and bunch emergence, good quality, better 
';i-:&iuction, ease in water application and handling of the 
.,\~mare sorne of the advantages felt by the fanners in 

If~.}~·_ drip irrigation with star emitters. They also felt that 
""l,e is saving in irrigation water as well '>-Vhich wiiJ benefit 

he fanners who use ground \.\-ater for irrigarion. c 

~f.: . 

CO."'iCLl'SIO.'IS 

The benefits of drip irrigat-lon have been demonstrated 
in the farmer's field in par:!cipatory mode. Besides 
savings in diesel and other inputs, the drip irrigation 
\Vas sho\\-·n to be econonically viable only from the 
benefits accrued from improved production. As the 
farmers were actively involved in the process 
implementation and evaiuati·on, refinement of the 
technology, a good response has been obtained from 
the farming community_ Drip irrigation \.\-'ith star 
microtube arrangement was found convincing due to 
better performance, 1-~ at er de!i very around plant and easy 
handling that require less ski Ii to operate and maintain. 
But, still low investmen! capacity of the farmers and 
lack of Infrastructure to support the system, are the 
bottlenecks in \.\-'ider adoption of the technology in 
eastern region. 
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