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~_p.l J...t.F.J ~.J.,.Jt J:-~t ~ <!Ujl ~ ~jilt.J ulS.....lt ..:~t~J ~ o_,...u.....Jt 1...:~\.,!jlt.J 

rAI .l:o.l )~U:.,Jt J.,........ ~ .~j)t o"US ~ ~.J o~l .. ::.ll. ... t~I.J ..:~.;I.J"' o.;l~ ~ 

19343 ~ ~t.........J •01- 249005 ~) ~ 1$~ <!UjH (~I ~ ~~ J:-h... 
~~I (!Uj)'l ~)A% 25 ~U:.,JI ~\........ J.,..:.:j.J .(r 2007 ..,c-l.;j "1....-:..J) .;USA 

~I.J ~IJ ~_,ll u\....ijyJI ~~.J ~l..i.JI ~ ~ ...:ic.l.;j tJfo.J ' ~I ~ 

~jill I_;J.;.l.J .(r 2007..,c-l.;j "1....-:..!) ~.J.J.>JI ~t......JI 0"' % 20 ~ j~ 

~j)t ..::..~ ~ .;;_,h:i.!IJ ~ ~L:.. ~u. u~ ..::..t.J~' J:-h... ~ _,...u.....Jt ..,c-l.;jll 

rll:..i ~~J ,~_,..Jt ~j)l ~I ~.:~I yc. ~.J 4---1~1 o"US ~J o4JI ..>fljil 

.~1.,jll!j)l Ji...~j)l o.;l..l) ~~I wi......;WI ~.J ~ ~j)l 
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'' '' ..::..lilll · • 'till. , ·'-'l.ti.b . ...i .L ·'' ··- -'t ~ ~ ._ ..... ,, ..::..~1 · 'S'. 'S'. . ~yu IF . .J .)~ <.r 4T-Y"J' ..fi"""' • J-A" • V" 

~ ~yl>p.. ~ wi_>.Ui:i ~) ~j..l~ 'i !.ijlt (~WI fi.all) u!J:...JI ~)A ~ ~y 

o..:~\.,!jJ ~j)l ~ ~ u":> ~ ~1.,jll ~j)t lJ" J....:.J . Alexander, R., (2005) -~Uj)'l 

~j..l ~ t....... .fi.l ~\........ ~ ~ o~l ~ ~Ull __,! _,lt J)I;U....t yc. ~j..l~"}l ~WI ~~ 

English and Raja (1996) u.....J .l!J .(Trimmer 1990) J~l ~ o.l\.,!j ~) 

~ ~~ 0"' ~~ uiS.. 1$)1 ~ ~ ~~ ul ..:.pi ~u !.i.J ~ty ..::..'iL:.. c!..~ 

ufo L.u:.c. c::')' ~ o..:~\.,!j ~J ~Ull!.i)l!.i.l~ ul ~ .yJWI ~J .J~I ..::..1~\.c. 

~j)l C\_;...j wl.....lyll ~)A~ upl .l!J .o.l.J.l:o..co o~l wl..ll..l...) ufo Jl o.J#. o~l ~ 
·" J:-h... 4ltc. J:-L:....JI o.lA .J .rJWI ~)A~ ~U... ~ J:-L:....Jt ~)A ~ I$.J ~ ~1..i.ll 

~ 4T-_,b.}l ~_,:i.:...JI ~) J.,.....,_,ll 0"' ~ ~ ~.i..J.l::. t~ ..::..lj .JI u!J-.ll ~.Jti.. 

~ o.;l.l) ylb:i:i .~U:.,JI ~.J •u!J-.ll ~l...:JI J:-L:.....ll USJJ .~1 A.,._ji.ll ..::..u,._b 

• . ...i •.L.11. 0 ... <. ~ o.i. •t:; 4,l,c. • J· --.11 ~Ujl ·"J !U}t .11 ~ ~ '-r ~ ..... ~ . ~ y - _JJ.J ~ •. . u ~ I$J'" . .J 
wu ·''I · .<.~A.b. wl.l!U ,..::..\.illl · L~ --:1 ~ ·- 11 L I · -'1 . ~ u.r- .J"' . .J . .J~ .J .r-u . .J""W ~ ..r--

(Eldredge et a/. 1992 ; Lynch et a/., 1995; Shock et a/., 1993; Wright 

and Stark, 1990) 

J_,......,.. 0~ ..::..uyll ufo A.b..)"' J,9 !.i)' ~ l..l.J.l:o..co l....:.ii ~U:.,JI ~ 01 ~.J 

'iJ. (Shock eta/., 1992) ..::..uyll~l.lli.J~.JWI ~_,jli.J~Uj)'l ~.1:.~~ 
,J. __ .11 . leo • 1 ~ .. ~11 1.~ .. ; ~ ~II 1. L:....JI :iJL:.. . _j !Ull )t.. · 
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~ ~u, ~~ ~l..l U1- · · · Ll.hJ wl.i .) ~~ ~ · .4.ilib ~ • . ...! . • 'i • U"' U"""' • .) .J . • . • ...)A • • • y ..,-

u.Jal.l:.,JI .;~ .;t:A'/ ~WI ~_:,.JI LJ.4 wli_;.l}l o~ ~I.J •(r2001 .)fi....) ~U..ll 

Split Plot~ e;.bi ~ •IJ)I ~~.J rl..l:..i L...t. ·LJ:!L.~ ~tt:. ~.,r.U ~ fJ .(.;L.~) 
J'i,.y tLbi JS ,wtc,Lbi ~~ u-ll Jb}l ~.J .U.ts.ll ¥1_,.!i...!l wkl.bill ~Design 
)#.I fJ .( IJ)I ~_fJ..w , IJ)I ~I) u)L.la..JI ~ u-lc- 'i~ tLbi JS.J •.;fi.... 
~ _;l.jJ:..I fJ.J •( Fl) .J..~ crJ-.11 ~J)I.J •(SD) ~ IJ)I L...t. IJ_;ll ~U:..i 
ET11 0-o %80 .J' ET11 u.- %100 'i.J ~~ ~ ~l...AJI IJ)I o~ w~ w'-:!~ 

~~~ o~ .J~t.~.l..=JI ~ o~I.J ~.; u-lc wli.;.lll A.c.l.;j w...:i • ETa 0-o %60 .J ' 

UilS.J r"'" 35 ~_p.'ii.J ~_;.l}l ~~WI UilS .l!.J 6~1_,11 o.;.,;JI ~ o~I.J ~~ tii.J-1 

-"·•~~ J~ w~l · -11 1.. 1 '1~ · · . .:.I 1 5 ·''I ..l:..:...ll · ~WI ~ .J • UN 'i->' •'*" ~ ~ V"' ...)"-' r . -->"'" :~ .J U:H 

~ ~ u-lc- _. I ~ 220 ~I.J-1 ('-:!.;-'1) U!=Jo..J.foll .)~ J~l ~ fJ ~~~ 
• wl.iJ'/1 Uo-l..-'1 ~ ~ y._'JI ~~.J A.c.l_;jll .,ljc, ~~ 

l....l... :i, ... 1 I jll .. 11 -""· .. UL.II J- --.I ~WI w6.lih'JI ._._,i-; • I....S ~ --.r- ~ .) r"'"_,.... I.J.A'I'o ~ ~ • • • ~ ~ 

~~ ·I I I 'I U.....:..l ,4.J .-:II ~ . ' t.u...-~ ~UJI u _,,II . t... 1..1\....Ucl ~y. UA _,c. '-"'• • ·->" • .}J.J ~ • • .J~ ~ 

c)HJ.., .(cropwat 2002) .J\ill J,d u.- .;,WI _ji~l ~LiY. ,.1~4 .ill.l.J J~ 

.f""".,.JI ~ wyfo.o.JI.J ~'il y-.. ~l...AJI IJ)I o~ ~.J w'-:!)1 ~j_iJ (') J~ 
· .•H- ~~ • .L • ,4.J .-:II .. L .11 _-:_ .11 · .lSl:i.ll • ·l.S. ~ JS J,l! 1.>" --;- ~.J- (F .,.>- ~~.>' ~~ U"' ~ l) 'i.J • . .J 

u-ll J,......,n.J ~~.;11 ulj.ti...'il c..>A:!P ~~.....;..! ~1_,11 ~w1 '-"= Y~.J ~fll 
· Utili ~la..JI I~L I....J I,_ 11 ttli.JI ~I • . • r . -~ • ~y......w 

d = (ofc- ov)D (I) 

~~ u-lc-~I ~I~ ~~.)1 ~~~ o1c .J , (~) ul...AJI ~WI'-"= d •W:=o. 
.,ljc, ~_;j}l '-"= D .J •% IJ)I J,l! ~ (.)"11......1 u-k ~_,h.)l ~~~ (}v •% ~ 

( ) ~I _',_II~ 
·~ .)~ 

· "LII · 'I .-:11 ~ I~L J- -- ·11 "LII ~·,!.-: ·'JI ,,,i-; • l.,s . ..,......... u.;_,... r . ~t.r- ~ ~~ 
(I +P)-(R+D+ ET) = t.S (2) 
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~)~I ul:!~l R J '(c""') .,;b..JI oY,.. ~ p '(c""') 'iYI oY,.. ~ I '~ 
~ ..):!i111 M J '(c""') ~ ..>¥]1 ET '(.;i- = o.;l,Uc4) u.,;--11 D '(.;i- = oj . .,UCI 

I' -~.>lll ,.L. UJ~ 

~ .LII l~w .L ·11 -~- ·11 1- IJL.:ic.l ~ -~1 1 ,_t... ' " . ...i .. ~~~~ I...J~ ' -~ r . ~_,.,.. J' ~.S _,...,...... l.T'- -->" u.,_,...... ....- ~ . (-l 
. . 

:~I A..!)l ~J (j)l ~ ~j_,ll 

M'=~~-~2 (3) 

~..Sji..:...Jis,2 .J '(c""') '-i)l ~ ~jlll .t4b ~ w.J..,;.=.....JI "F-'_,.b)l ~..Sji:...JI s
11 

, ~ 

.(c""') ~I A..!.;ll ~ ~jlll.t4b ~ w.J..,;.=.....JI "F-'_,.b)l 

..!I~YI y~ fl •.;i- "'"'w ~ .,;b..JI ~.J u.,;--11., ~~ ul:!~l ul .;L.Uc4., 

:~1 Ult...JI r1~4 ~I f"""y> J~ uy)l J,-1_,! ,ljc. J.,.--ll ~I ~I 

ET=Sr1-Sr2 (4) 

%80 ' % 100) (j)l uy~ ~ 'i.;ll i~l uy..s.ll ~~) fl 'iJ ~ ~ ~J 
IJ"Y5 ~ ut5. L.S •(j)l oY,.. u~ y~ ubl.le. ~~~ ~J ( ETO l).o %60 ' 

~ ~..bw ,ljc. "'.;11 ~ ~ A.ct... 24 ~ ~., ay!o4.. "'.;11 ~ ~ ~.>lll ~_,.b.; 
~~..>" 0.o ~..>" ~ ~ ~l.i~ ~.;ill.b_,.b:JI JS,l.b.ll ~l..f.jJ .b.ll..b..JJ .b.ll ~1-l,l 
y~ fl .l.SJ .o4.JI ~~) i,.US y~ ~._.>R.l ~J (j)l uy~J t.J:.jl ~J ~I 

:~1 (1988 James) ~)l,J L.,.u o4.JI ~~J i,.US 
·" 

Ea=(~ }oo (5) 

J •(c""' ).;,4.11 ~ ~ uJ..,;.=.....JI ,.WI ~ ~) Ra •% o4.JI ~~) i,.US Ea ' ~ 

.( c""') .U..t...... ~ u-lJ ui.....A.JI ,.WI~ w 
' ~ --~'1 ..b .L~ · J..t5..1W .l:..=.. JS,l ul.i ··'I · ' ' .L · J · -- -'1 ~l.:i.il ' ' (-lJ .~ ~ <>" • ~ UJ.J ~J"" I.JC- ~ " ~ 

-~~~ u)L..t...... ~-' 1 ~ o-A~ 4X- ~~ 
, kg/m

3 
' ~I.....A.JI ~I o4.JI ~J ~l.:i.i)'l ~~I ~ (WUE) o4.JI i'l~l i,.\..i.S 

:( Pene and edi 1996) u-ll bl.i:i...l ~~ ~ll).o ~ -li., 

WUE=(~) (6) 
10W

0 

.l~l ~ u\.iJ)'I l).o ~I.....A.JI o4.JI ~ wa J •(-' I ~) J~l ~l.:i.i) ·y ' ~ 

.( r-->) 
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.b~~~)lrU:... ~~~)irU:... 
ij)l ~.;:. 

60%Eta 80%Eta 100% Eta 60%Eta 80%Eta 100% Eta 
26 35 44 11 23 29 .Ji'~ I 
21 36 45 18 23 29 .Ji'~ ' • 
26 35 44 11 23 29 .Ji'~ ', 
31 42 52 20 21 34 .Ji'~ .,. , 

38 50 63 24 33 41 ~~, 

43 51 11 25 37 46 ~~,, 

52 69 86 34 45 56 ~~.,., 

49 66 82 32 43 53 ~,, 

42 56 69 21 36 45 ~IY1 

34 46 51 22 30 31 . ' ~ 

369 492 615 240 320 400 ~'il 

1.1.;11 f~ ;,.us rJJi; 

o'+Jl ~I ~I u;J,.J 't""_,.JI J~ ~\.....Q.JI ':FYI •4-o ~ ~) ( \) J~l ~ 
A. ' % i. ':FYI ~y_,:i.....J,..,. i' 0 ' ,..,. f '\ y ,,..,. ,., '\ .l:._,b.l4 ':FYI 1"\..J,;.j ~ ~\.....Q.JI 

~ -l£ ,..,. f • • , ,..,. n • , ,..,. Y f • ~.J , ~I jill ~ '"Eta" 0.o % ' • • ' % 
-."us: ...... A ........ • .L · -'1 I..J,;.j • us: •• • .bW:ilU 11 IJ:.j .a... · _,,·~u • . '-':!.....- t.F- ':FY r " ~ ~ . • . ':FY r ~ ':FY' -~ 

,_;IJ.j'il 4.1...->".J ,U\..,U'il 4.1...>" ~.J J.,......,._..ll .,..ul J:,..l>" u~ ~ ':FYI •4-o ~W.! 
1 "·•b .11 1 I• • • •• •t•·l1 • • l • t ""I ~I . _ii -· ·-~~~ . ·''I L.:i 4..b.. 
~ ':FY ri..JQ.J llJI-I ~I.W ~.J '-J~, 'l.l:lo.>" ....--- ·eo- .J ~ r >".J 
, % Af ~W.! -o"us: ..b....ji.a 4l.o ~ c.):.c.l .li! ...J:._,b.l4 ~~':FYI r\J:..j ~ y_,1.... 
~4-~'il ~l,Ull ~~':FYI rll:.l wl c.)J.illl ~ ~~ t:?"~.J .~ljill ~ %£ t 

~ .l:._,.b.i..l4 ~I ':FYI rll:.l wl ~~~.lSI_,! ':FI J_,..-:o. w.J-l ~ ~_,l.b.JI 
-~ .-:11 • -'1 J''' · .lW oWl · ~ ~U..S -~ .J ~:"" y ~ (.)A • (.)A • • 

':FYI rll:.l Ji... .ii! 4yl ~l:!.fo- v<:>\.i:..jl t:" ~W.'il -o"us: ~ ~ (') ~~ ~ 
-l£ % V'\ -o"lli:.ll ..::.utS ~ , % i. ':F.J t.S.fo- ,ljc. %A'\ ~W.! -o"us: .h...ji.a ..bfo:il4 
oY ~W.'il o"lli: Wl.S .1.~ ~~':FYI rll:.l.U.... ~ ~.J .% '• • ':F.J t.S~ 
~~ t:?"~.J .% ' .• ':F.J t.S.fo- .l£% ro o"lli:li..::.UlS ~, %i. ':f.J t.S.fo- .l£% 
~ ,~\.....Q.JI oy..JI ~ _;.,4ll ~ '-:-JC. ~ J!YI ':FYI ~y.fo- .l£ .ul c.)) .illl ~ 

.':fyl ~'y.fo- o.lyj,l ~yl .lSI_,! JIJy ~ 
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~~I u,.-. ~~l r:fei 

~WI t.. L · ' ·-- ..b..ii.jj]U -'1 U;.j .U... . ..i J- -- -'1 ~WI ·I -·J~•It U11J -· . ~ _ _,_.. '-'P - . 'iY r <or ~ -· • u e;.-- -· 

U;.j '' ~ -'l..:,au' .ljc..,b.L~b. -L ... It .It U;.j~IL "J- ---'I r l.)b - .l.fy -~~ ~~~ 'i->' r ~~~ ~ 

1.f.;l1 rl.l;.j y.bc.l ~ , ..A/oJ=. 'I'' .f 'I' ~t.l::.,JI ..:.ali.;.ll ~WJ ..b.ji.. ~ 'iY' 

~! ul.-_, ~\:U'il ~ o.lyj ~ 1.f1 • ..A I oJ=. 18.21 ~WJ ..b....ji.. .b~ ~~ 

~.J:.J .~ ~j_,ll rl.l;.j .U... ~ ~\...411 o~>~ <) o.lyjll r:- o.lyjll a~ ~I_,JJ_, .% 'o 
!) ..1:.~ ~ -l_p...J ~ ~ , ~,FYI ..:.ay~_, J_,.--11 ~WJ IE ~)WI ( 'I' ) ~~ 

···'-l..b.JI ..:.au~' ~\:UI ~I~ -'1 U;.j . ..i -11 ' . ·~ili:i ~\:U"I 
(.>'W'" • ..r -· • - .l.f->' r <.r.J.I.fY ..;~...,...... r:- .. t 

L.l .% 1 • l.f.J ..;~ .ljc. ..A/oJ=. W.f A u-1!%' .. l.f.J ..;~ .SJc. ..A I oJ=. 'l'f. 0. • 0-o 

' ,ljc. ..A/ ·. L 'I' ' ' 'I' • ~\:U"I ~I .liS ..b . L~ b . _ L ... It .11 U;.j .U.,. · .s~ V"' • vo ,. t ~~~ l.fY r ~ 

.% '. liY' .s~ .lie. ..A/ u-6' o. n u-1! %' •• li.J 

~~ wl ~ ''iY' ..:.aLJ~!) 1..)4\.illt o-A_, JSJ ~tu'it!) ~~ ~ ~.;li.. .SJc._, 

l.f.;lt rl.l;.j .U... !) 'iY' ..:.ay~ <) 1J4tilll ~~ o-A _, JS.l..A I vb 0.1855 wt.S. JA.Jt 
. 

U;.j U... . ..i ·11 uu - . ...! • till I ~ · o-A JS.l ..A 1 · · '- 0 1465 <.1t:i.. ..hJi.i:ilU . (" <or "'y -~ <or (.)"> -~ .J V"' • . - . 

. ..b~~I~,F.)I 
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ENGLISH SUMMARY 

RESPONSE OF POTATO YIELD AND WATER EFFICIENCY TO 
DEFICIT DRIP AND FURROW IRRIGATION 

Soliman Qausi Sahari 1 Omar Ahmed Bamaga 1 Ali Abdul Kareem AI-Jendary 3 

Potatoes is one of the main vegetable irrigated-crops in Yemen which 

uses large quantity of irrigation water, mainly because surface irrigation 
·=""' 

methods, characterized with low efficiency, are mostly used. This study 

aims to improve water use efficiency (WUE) for growing potatoes 

through applying deficit irrigation technique coupled with drip and 

furrow irrigation methods. The study was undertaken at the College of 

Agriculture farm having clayey loam soil. Drip irrigation system was 

compared with furrow irrigation system at three levels of deficit 

irrigation, namely : 100%, 80% and 60 % of ET 0• For the drip irrigation 

method, the potatoes yield was found 24.9 t/ha and 17.5 tlha for irrigation 

levels of I 00 and 60 % of ET 0, respectively. 
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While for furrow irrigation method, the yield was found 21.1 tlha and 

15.3 tlha for irrigation levels of 100 and 60% ofET0, respectively. The 

results showed linear increase in WUE with the decrease in irrigation 

levels. For drip irrigation method, the WUE increased from 6.2 kg/ m3 at . . 

full irrigation level to 7.3 kg/m3 for irrigation level 60 % of ET 0• The 

WUE for furrow irrigation methods was lower and was 3.4 kg/ m3 and 

4.1 kg/ m
3 

for irrigation levels of 100 and 60% ofET0, respectively. 

Keywords: Potatoes, water requirement, water use efficiency, deficit 

irrigation, dripp irrigation, furrow irrigation. 
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