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:'"idC t::2: ,v~s ;.011ducr::cl ·mder rcsc<irch p:oj~Ct nth~ fo.imers' field 'n :h~ Jh·.·::vir G'.<1ric: u: 8:har 
0:1 ~bv loam soOI to 11:1rr"''~ stra'.Vl'CfrJ (Frogari'I a~wr'1.\sa) Jr~1::uc'.iv'.•;· c:1d q:ial:t~· tl:r-::1:,'.1 :!:ir 
ir:'gal'oi: and po:y~h~l!C n:ak!1 ar.d to e:il1~ncc \'ate~ prod'J~tivit; '.:1rcug.I! p;-eso·~ri1cd :n'g~ucn c0un!~d 
'>ilh ~1sc n" h'"ck nolythc;ie ;nu;ch afor.g witl1 lt.:'f~ce irriga'.ICH'.. :Jrrp :rrib2!'·Jn \\·ith pch",:1e1:c r:iL:l:'1 g3\'-~ 
s~:,n:'.i~ar~'.y h1ghc''. ;iclJ (:OJ.IC q/h~) a1 cc-mpar~J tc .\ur'.~c·~ 1r:~gati~n 'n ~n lll'.:-1:1IL!·f-: c0r·'!:\1on '.4\1 l." 
q."13) l'O\\'C'fl". th~ yOcld un-~cr ~addy 't:aw (45.SJG q•"1:1 a:id unn':1icC.ed (~2 r;- :;/l·.a) was ·1~xt :n <'cde: 
'0 dri~ w:th ;'C·l)th~r.~ r:n:lch l'ut were s:~1:i~cantl;- c:t ~a: .1nc,~g ther,1s~:'E-' \\:1e:1 ca'c11l~reci t'1~ 
pcrcn1tagc ;r.·~:eaoe tl'c d:ip "'it:1 pi.>lyll:ct:~ mui~h gmT 2.~'-~ l11gher y:e:c: '.1:2:1 s ::fr~e ·.,·i10 :ir.rT~':l:ct: 
crn1d•1ion .Simi!:o:I;·. ::1e 'late: use e~~icncy (Vr1.n::: \\as highest i:1 '1np 1rrigat1c':1 1vitl: r~ihthc:~c c· i!d·. 
(' 7 kg.'113/•rm) as ,cr>:i1p~cet' t(1 s'~r '·a~c irriga'km (5.1 kg:ha/1:1m\ T'1e fru't y";J -~'.' strR'-' bc1--·y ·.mJ~r ,~1·ir: 
i:rigot1:m -,v:is :our1tl to''~ L(:;.07 :1..-ha CJ'.l'.~~~~j tJ 4:) 15 c 1 i~?. ~:1Gc" St:c'oc~ '1-'g~;'·Jr. \1c-recJ\'CI. ro'>·1l-.cn~ 
n-11i;.h ~k.\ :!rip irr:ga~i,1n furtncr ra1scd th~ yic!cls. f-:1.:i· \\c1gi1t ·ncre~s~d sigr~:flc"r.t:; •,;·f ·1e :1t!1~; 
G:1a:y1cd <:t:alrt} ~r:arac!er'sti~s J1J ~~t differ s'gn!fic~ntly rn~1~1:g. r1~t11:1c1·, I:>1;; 1rr:gal'r:r 11~' ,":s 
gir,,1g a 'al'i1'.g ~if 5G -~Ss-; irr1s2.'.:on water resu!tc~ :n 2:J-4()V, h1~'1e1 ·.:ck c:·f c:0:0 c'.1.:~:~d 
J(ey wnrds Slrowberr:·. Urip irriga!if)11, '\~ate,- 11sc cf11cinll·;. ,\1ulcll. Bla~k pu!;·t:1enc. 

i\.'.icrc-- LC .. dri!' !:·ngatirJJ'. sys,.cn1 he..< prO\'Cd its 
,-JT'eriJ:-ity ov:;;· cJt!ier CL':1ve11tional 1'1Cthodo ofi1Ti­

sation, i."'peci<:l1y in honicLlitu:-21 cropo (fruit cron), 

o'sing to prc.cisc anci direct apr I icatil'l' of 1va~cr 1n the 

:-oo· ZO'.l<" .. I\ co;1s:dcrable sav;:1gc; ;111'-'a'.cr and fertir­
izer use ·~1esic'.cs :r:c~easeci gro11th. ciC\"o.IorJne:1t anc 

: :e.d cf vc;e:ab!e cro:)s 'J:1.Jcr drip !rriga'.iDn l:a1·c 
l1ccr reported (1, 2). TI1e use o:-hl::ick poly·thc:1e nF.ilch 

'.:i '.i·ui~ and 1.cgetable ccoµs '.u1s bc:::nr~ported to con­
•,·o: the \-,;eec: incide:1cc, -:TlL1ce nutrienl losses cn~d 
CJ~1rr111 es :J:e h;. d:-o-t:'lennal 1 egi:ne c1 l's oil (3. 4 ) . .SlTav,-­
be~·:;. be;r:g 1 'hallo-,;: r0(;\cc: DI ar.~ r:::c;cires innre Fre­
c-;.lent t-.1,r i::s~ c.1~1ou:1t o:· "'·ate; ;'or roe.ch ::;iga:.ion, 

\':)~ici1 ca·1 be acCC'iJ;il:s~e:J 1~1ore efJ:c.:cntly througL 
Cr;:' >:·s:c:n ll1e c011:cc;ue:.cc-; uf d· ip irngliti01: iE 
IJj: cror ha'.f. :iol ye: beer; cocnpletely i:')tablis:1e::L 
Tl--c :J:e:e1;'. studie~ '1ere thc1Tfu:·e. L:ndc;·tdke:1 to 
c\·,1it;a"e '.he ef~ect o i d;·ir· irrigation c.10'1::: ar:d :n co:1-
J ·J:1cr'.·:::in \\'il;1 po.ytl~~':1e r:iu!c:·1 corr1pared tn surface 
iri '.<;ill or 0·1 ,1·ate'· use c-'[:c·c:,~cy. ;- i::;\_; ::rr;d C'J::tl'.ry 0f 
0:1·~-..\ 'Jc:·i~,. T11c' 1 .:e cf:;lcc:k ~,~, ,y:he1:c :11:.1;c11 '.r. .:'.ra\v­
~io:c ··· -.as b:::c:1 :~pottc'C 1c ccc::·oi tl·e \\·ecd 111ci-

den~c. 1·educc :1:.itrien' l:i'i.'E'S and i1;:ipto\·cs ·_!'.e l:y­
dro-:hcnnGl ~~-gi1,1e of soi Str? n·ber;;·. l:;cing a sl:a .. 
lo·,v recited p~cu1l :·eq _:r:::s n:circ ireq1.:e:~l h:.it less 
arnount of 11·2.tcr ~"r c2ch irc'i;2J:o1', 11 :11j1 can be 
2c·cor:1pJ:,!1c·: :icorc c'-;""icicr'.l) ti·1 c:1g;-, M. ::: oystc:i1. 
Co!1sideri;1g '.Le :Iddi".!r.'r:a; ccsc ._,i i:1re ?.;1d the 

the rno1·e p:·u2-es:::iYc fa:·:i~e:·o :c'r c1J :'.1·c.1 :0:; of s~ra,_,._ 

bc1Ty i11 Bihar. lFF'-'CYcr g.r2"ss ;-·1c:lcL c21~ a!s::i Ce ·.ised 
to 1na\:e tecl'.rl' .og:, 'l:O: e :,2.sc'1_,~cc C! .::1 c:-,cd ia:-i'.·.~, 
f:·>.:ndiy ::1:c'·\·e;it;c·r. '.'r .. cL:ll'.\·::_'iG:1 C'c ;• .. a·.\·bc:·-,· cs­
pccic:ll; t:r~der ::5 :;1ar <c·c·0-,2C.'.'"1o:c i c cnril: i1 .0:1 

Tl~2 stra1,l-e:-ry :s '.l'.e ·rcsf. '~''.113\;:c ·1-1, '. :roi: 
n1 !he sl'Drl'~'' µoss!l: ·;r:ie :'.'.' c-c LpG.:-~:: tc c~hcr 

fr its. Bs S["td'sg l U s.'n• le tts mt got °'ccci·st 
of P~s 211 !ak.!1 : )~air·, S"i?\', ')c:-::; I'. ca1: !::s g;·c\'-'n o:·, 

a:1:, type :J'.' ~oi:. r>:icr s2_:,d '-~' hcil\'_,· c.ay ~;~r1·idc:J 
rrooe~ r:-H;i.sLure c.>r~8r_:,_ :1~s:'.s1 :-1 ;d -::L11:1sge I.' 

rr~sc:1'.. Tc:, 8 sh~,:~_ CQ:, iclc::1c ':J0·",t 1 1~· ., r>f ~S3 

t!1an R h~rr, sxi:;1'1re fer ;r'~;:-.:iC':1 c'"f,:i,,,·c:·:r.g:- 1:: 
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Connan'.. In spring, \vhen ::ia:s becor:ce lo;igcr acd 
tcrnperature rises, tl:e plants reouine gro\vth anJ 
begin !Jo,vering. 

\lethods 

!\field trial \VC.s conductcC: undt:r faxn1er s ;:iar·­
tic1pato'}' research project ir: the fi\n11ers· field in ll:e 
8h0jpur discrict ofBihar, on ciay loarn ~oil exhibited 
t::e folloy, 1:1g characten~,;cs pH 6 43, l\. C. U. 13 d Sin1, 

· orgil.r.ic cc.rbon 0.86'/0. The available~, P and 1( \Vere 
203 .06 , 5 51.6 and 14. 73 kgiba respectively \Vi th ub­
jccti\·cs to in1provc SlTU\~berry (Fragaria ananassa) 
proc:u::~ivity and qualiLy lf.rough drip irriga_tio;1 c.nd 
polytbcn):'. m"Jlch and to enhance \Vater prodl:cti\·ity 
througl: prcssuriz.cd i1Tigatio:1 coupled \Vith use of 
black polythene p111lch along >v'th surface irTigation. 
Trcatn1::nts con1prised of tv-'o i:Tigation schedu~c~ 

(drip r:nd surface irrigation) and rhcec n1ulches viz., 
Jiack poiyt1ene (25 n1icro11), paddy stravr' ('1.fl i/ha) 
and 11:in1~1]cbcd cor,diLion>. These n·ea"!:rnerEs \Vere 
Lcsted in 2 rn x 2 r:1 raised bed plo~s (each plci~s c0n­
si'ilCJ or 10 !:Jcds) aiTar:gcd in ra~vlo1nized block de­
S:gn »vii:b .;;ix rcplicat1cns. \"lZ T_ = S:..trfJ.ce irrigation 
(Sl) + u:1r:iulch; T, _,,SI-·- p2.ddy 5cra\v; l, = Sl +BP 
rn.u,ch, T - D1 ) rngat1on (fJI<--; Ul niulcl" ·r_ = 01 + 
paJdy Slrav,.-; T,= Dl - DP n1ulch 

Results and Discussion 

Tf.e d2.l:l on scr2.\VJS~v fi-uit indica~e ~bat ibe 

Tobie 2. '-'" !~-­
- ;tr,_;_1· ;e---

" .. 
T 
' co={."''.-;' 

r. "3 

i 0 5 
l .2 

\' ;;:_, _,,~ :f:-;_- ~~ 'l 
·"~g :1',: T:r.; 

Scc·c:id 
·.ca: 

7 -S­
u: 3 

'• 

' ' .. 
~~--~~~~~~~~-

drii1 in-;gflt1c:1 \\iJ10c.t -~~,_;!ch '.ncrec,seL l:1c Cr~1;!_ 

- ;~ld '::iy a!JO'.l'. 21 0 ar-d 'i.C 0.--; JVer surf"acc irrig2tic1• 
(i"z.ble l :. Tiie corresDC"1d:ncr V"lUC" » ith nz.ddv str::t\\; - - - - to "" -- - ' - -

:nulch c\c:re l ." a;ic! i0°/0 . .\h1x~1rl:n1 -En:ityieid \';Q:, ob­
OtJ",'eci s1Jcr r-Ii-~:"' \':i:l· BP rnulch c::-id inc,·ease in yield 
oZ' 22'/o, ::n·er t'.te >~1rface irrigat~on p'.liS B~ nni~ch. 
lhe,se res:J;'--" are i:1 a:::.cor::iar:cc '\'ilh the '.ln,;1ngs of 
F.o!C:ec'.-;:i et a .. (5) \\,ll' ·J·,,·,;e:·\ed :1'.gher stra\vberry 
:1 io:l:J L.::1ck:c· ,ir:o cc-n1:J~_:·cc'. '.r) su;-face irrigat~on. Both 
the i:1i:lcLeo \;·::r:: ,~ocr".ci. lJ '.le etfeci:ive ic iI1cccasing 
the;, 1e:J 01·er 111-;r;J[ci1 cr:::at:ncnl. Surfl,ce i1T~>;u:io1: 
\Vil:1 paci.::i;- s~r~''N '1~1C'. H~) -1-:·:·eased 'he yie !C l:y 21.iOlH 
!8 c,r1d _'7°<! ··esp~-Ct'.'. 1' O\'~'r t!1c un-n1:.iic'1 r<ot'i 
(Tcfril:: ' ) ·r!:e '.1'.-;:he• ;- i:::l1..b ;i:Jsc-rv,~:J i:nder r'.ifferent 
n1ulches rnay be e;.,_C):a':1cd ':1 tl:e :ight ofres:1:cs re­
poned by Raine_ 2~ ct!_(~'_,_ ·rt1ey 0'.1serYed tha~ ri1e 
paddy sere.\'. e:r;d c~olvt:1·2nc 1n;:lchcc :-,:·e effective it; 

::dc<:rin5 t:ii;; soil r.:;clt·:--·J_c::-n-,a: rcg;:T'c~, t:1us p"c'-·id­
ii:g a fai'Dr:-.ble so=· er.' ir,:c,:12:1L '.or er.har1:::ed ~not/ 
shoot S'T:J\'-1L 2cd ::1c 'll:._n:::::c .lptak~ by o:-i·r:.,'.-'Jer•;-
1{-; ,,,, "~ \'; "'; 1' 1·1 - ,,, .,, 1 ·I ~ '- -,.""' : •· "1· 1< -.-, ., v -h" ~" '"lbc<l l:>-''-' •. v •• ' I,.,,. ·'---''-'L _.vnL • .Jc. L _ ''-"· ,c Ll ,_,, -

1.0.its '.a>o~aliie c:'tt::'.s oc '':eed co1cn·o:. 
Dri:1 ;rr:,;<ltic-:-r •vitil ;;c:]:it"11~:-,C rnL:ici' ga'-·e sig­

nificant]\· , ::ieiC 15U.lJ ·::-'ha} as CD:1cp2c2:J k' 
s:irJ'ace ::-~·;gat!cn -,1 :::1 ;•1'..!~:t:L:::1ej ccr . .J~~ici:! (:'.lf: 5 
q/11:;; (5.D i t.":1a'- h:.;v:eiT~·. \-,e-_y:e:c'. u:1dc:· \!?_::Jy 
st:·a\\ ("-5.CIU q. -, c.~0 d ;_;r,in,_:L::1ed (-1-2 ·~-,- q . .']:2.:' \',2.S 
next in ur-::.~;- to c~~ic ._,.;<'' ~:hc1:::: l'-1Lic'.- L·Jt \i:::r::: 
_si'gr~ifice::iti> ~t pa" <i'.Loi'.g _::ernsclvcs. \\'!-,en caL:u­
j;;c,,d- tf,~ '", -.,-~~·•t~ "" ; -- ~··"~ o ' ' 01r- ,i-;" \\; -1-, '101' lh_..,,,. -..v .v ,, '''•'-"~' ,._v_c~.- •. - CJ,.,,' ", ;- • V ''-

n~ulch g,:\ c 25'.:·,, i:'.g!:e·· y:c:l'J t"-1?.i1 surf1c:c' 1•.-1l:1 

u1~n~:J;che:: cJ:r.'.:·_1r;1'.. -' 1'Le \:se c-,f 0l::ck :-·~1l;'t:1ei1e 

rnulcl: iL s·.r::•.i,':)eCT) .1as Ceti'. -eporte-:~ lO ccJnt;-0l t'.1c· 
\Ve~c. ir.:::id-::cc:c, ;·eCL:ce :1u1nen· losses anJ 1n-.1J:·c\-~'o 

ihe !-iyJr;J-Il~~~:1~2l rc:2''Te of sc; =1 St~·2-,i,-·be:~;, Oei1;g '' 



shail0··.', CT0teci plc.:1t -ec~1:rc< :n0re Crequer:t lvJ· 
'e-;s 11c J:1n' Df\,'Jater :c-r e::ch itT1g2tt:on, '>\·):1c'.1 ca:1 ·Je 

isllcc~ 'nc:·e (;[fic'ent:y ttrough ririi; SY"'.CnL 
f'·--:i:·th~r~·,·: t-'ipec'.o.ily '.Jlc:ck :10Jythc1;c :1luicl: cont·ih­
u"e,-: s:,,;1nilcJ.1:t:y 10 control :cafs:-iot d:scc_sc. H:gher 
'.'icL: unCer· c1u!cl- n·eatt'lcn'.s n2y !Jc a~cril:e::I to ~ls 
fa, oc·2r~ le c Ffects C!l \VC'.:c'. Cl'lllro l. QL:a li(v fru:, __ , \<·ere 
ha.r\e~ted ~!;ic to 1nfestat'.on fi·ce crop. Rcsi:lt sbcnvs 
t:i~t t,c-c '•\us 85''.'.; \VC'Cd cor1'.'r0i \V<'.S achievcci t.:nde:· 
~,:8.c~ p0Lythc::ie n1ulch as co1:i.parc :o \-':eedy check 
:<o". \1ulc!1i11g could save rrecious IaJ;1rcr as lt rc­
quirc:s frequent cveeding at l 5 days interval during 
the ;;;o\'.·ing seJson. Considering the additi0nal cost 
of 1npu1_s a;1ci the sell,ng i;rice of the c1JaJity produce, 
t'.1e ,c;o~ythe:1e n1ulch '.v;th Grip irriga'.ion 1n2y be rec­
on~n1ended to t:'lc 1nore progressive fan;1eno for culli­
'.'a'.ion c•fst-:-av.,·bcrry :n Ril«ar IIo\vcver, grass rr,ulch 
can d:sc1 be used ~0 rnake technology more resource 
c;-u11chec! faTmer friendly intervention for cultivation 
of stnnvbcrry especialiy under Bil1ar socio-econon1ic 
c11c.dition. l'he correspund;11g figure~ for 1vater 
sa\·ir.gs and i:i·:reasc in yieJC tOr s'.ril>vberry \\ere 51 
and : 9~·S ~especli' cly. The results furt:1cr docu;nent 
thal irr:so.t:on rcqui?c:Jnent u[ stra1vberr; can !Je n;et 
efl"ectivcly by operat:ng t~1e drip sysltT1 i1aving di'­
chc.q;e rate of .. \ liter. h ~1i\1·cckly d1~ring the g:-o-1v~ng 
SC(:Son. 

Driµ irrigation \Yithc1~1t JJJ'Jlch and >Yith paddy 
stra1\· ;nulch significantly i:1creased the runner pro­
d'Jct'.cn H,y,ve\·er, 'vith drip plus BP 1:111lch i~ \~as re­
J;1ced sign1fica:1tiy con1parcJ \.I ilh surf<:cc iJTigation 
(TcJ1lc 1) S'.ncc the black poi~.thcne coulc: not pro­
,, iGe 211 ?ttchor for ~he ruot~ of the nc,1 rur;11ers, '.bis 
ir:1rcdcd '.hei:· prciducricn. It i~ lherefcre, sc..~ges~ed 
~l:~t :,fte~ l'H'J, bnrvest :,]2-ck icol;.<hc1:c be re:1~ovcd 
t0 i;r::ivide fa' O"itble soil en 1·:ro11ment for higher n1n­
ne~ f~t'OllUclion. 

·;_}iru/;f_}· Chnracrerisrics 

~ . .faxin1u111 E.11it 'Vcig:l". (8.39 g/fru~t) v:as recc~ded 
l:1~·:.:~:T li1 i:) ::·lus :Jaddy sir?.\.\' trcatn1ent Tt n~8\· '.1e at­
trib1,;tec! lt' li1c ~c.ct chat 1_!:-iCcr ~1addy str::!\\' t~ca~ot:e:1l. 
::·.;,:1:::er u~fio\''Cl"' a'1d fTuits \YCS less lhc.r: tl:o.oc :i1~­

de.1 G-=> ;L1_lic:11'.'1-). D?'.~! r'·c1s ~,a,~dy stra'X :;n;d\lced 

CC'U;)lec. ..,,-ll]: !1aci~-h s::?.·' ,;;1'2 BP. tl:·~ ·:c.•rrespc·f'di:1g 
n;c:·e:;,se v 2s _;2 c1'1J 16°·,, ;·,o'<l'..'l'l''- el:.· (fc:.0 le 1 ·,.. 

The cc11Tes::'o:id;;1g · .. <-)res I(;:- d1:p ;ilLs ::ia·::'.c~y 

stral'i CEld St:rfi'.CC irrigatiOI~ !'"JS )>:Cd;' Stra\Y \\ere 
fi_8 and 4.7 kgil;a·\1:.;r, s:1·::'. C1ese Ya]ues :nr drip p~\JS 
polylb.e:1e n11_~lcl: anci )o:;·t~1enc :1;ulc'.1 :c:us si1rface 
i1Tigation \\·c: c 7 7 an·:i 5 1 kg.:Ji;i/1:1rn respec,.ive'y. 
H:ghest \Valer LSe effciC'l~C"_\' cf 7.7 :.;:g/:1a.'n11;--i '-Yas 
obser\·ed '.L1der c:'r;i:; i: ius '.J 1ac)( p0ly'.l:e·1c :rt:l:::]1 (Talle 
2). Dri::i s·vstc:n1 cleli\·ers -.. ,·ater Ci:Tctly into ~he roe< 
zore 'Viti1uut \\'etting th::: entir"c ar:::c1_ '.he ;.1robab!y 
resulted U1 i1ig:1er 'vo.ter c1sc effciency co1r,11ared ta 
surface irrigation. Drip irrigation, both v::c:1 and \V;t}}­
out pol; 1henc 1;1ulch regi2lcred l:ighcr 1v2Ec;- use effi­
ciency (\V1JE) a> con1p2.rcJ to surfr1:::c i~rigation. ,h,v­

erage::l overall level 0!in-;gc.1:or, dnr i)~-igarion, 1"·ith· 
out mulc1

1 ga"e v..a'.er c1se eft:cie:;c--, of 5 5 (kg,..l1a 1 

r.1m) against 3.7 (kg'ha·.-rrrr) ~1:1Jer s1nf2ce :rngat10n 
(ral~le2). 

Drip systern is very effecti·'l' '~r.C efficient 
rncthod of i1rigation for :·aicing st-;a\vbe:·--;· crop, cs· 
pecially on light texti.U"e 50ils a1:d i:1 '.Yale-: sc".rce ii> 

ar;d increase in yie;ci iO:- ,~-il\YDc.:~-y 1,·e;·e S l ,,nd 
19~·0 respectively. The :·es1_:its fi._;:-·i~er d::ic1:;:1e;1'. th2.~_ 
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