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Hordeum vufgare

.  Ccu Vicia faba

^ j*''! 11 ^ 5 j.qH . ÂÙIiLuibU Lilitll A-uijJaII ( <iJLijJaJI ^k_uiâ

frljîil -.l .'.ll ÂjîiLJl yLsJl ̂  ^j-u^UlII jIjaII jjSljj j ÔA-JI lÔA ̂  : (J«^^UI1
5^ « ôjAi oVastoj cdlj iajj ÂjjU-oj < JjJAlJI ) tJaU^l

.  cjLjùJI I jj& ^jlXo

^_)à . J^J^\ ̂/LoJl jLfre-V' ̂  ^Lua^ ÛJ^ ^liJt jljxJl ̂ Ijj ûl
Cjj4Jil 1 X .^.n ^LîJl oL^I «ulcybLm» J3l JaxAjIjrt" ■■■o 4j^
«illj j5 j .(JjàJlj 'MII) ùipL^' 0±? Â^Uuaw ^ Jjà j^j

Jj'all CjLij <jL^j jj* mil C)L^ j_yà (.gjjo ml JjJaj
.^jVl ̂ U ̂ jVl J^ ,iALiJl oLill ̂  Joa-O 0- Jâ1 Ja*aj ^j1j3 ̂ ji. SjLcI jxj
JliU. oALiJl oLaJI ̂  je^lj^JI o-» 5^>mj ,>aàâJû ̂  j jjS^LjJl L»^

. djj^l (jii'fl'i

Jj'aU , J .* .^.11 , jaàJI t ^LaJI jL^^I « (_5jjA*uVl JjaaiJI : ̂ loit «ZlLûjSJl

Abstract : The changes in the concentration of organic solutés in relation to both
water status and growth rates in barley were investigated in this study. A comparison
was also made between two species with dijferent sensitivity to water stress; barley
and broad bean.
The results showed that growth rate slowed, but continued at slower rates during the
water stress period. The accumulation of organic solutés may be at the expense of
growth, especially in the later stages of the stress period. The results also showed a
différence in the sensitivity of growth to water stress in the two species (barley &
broad bean). This could be due to the presence of osmotic adjustment in barley in
contrast to broad bean.
Four days after rewatering the stressed plants did notfully recover. The growth rate
in the stress treatment was lower than in control plants. Glucose and fructose concen
trations did not decrease to the level in control plants during the same period.

Key words : Osmotic adjustment, Water stress, Growth, Barley, Broad bean.
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J  ûlj Lj ̂̂.dUlJ I «*** ■"•* *1 *« 4_UjljjJI
L5^ J_y3_ixjl JAJ^ jl j VI <;Ù^Vl

'"Vl (J^jt~JI ÂjjbUâj jLl^ ̂ jjl^ j ■* -"Il oL^
(_>"l "'-> il l).^' CaL^ ^ ■"'1 «''Il IiIa jaj ̂ jLLo ̂  (
^'^0 15^ (j«àLâà_jl (^î V (^jjlj iJsULaJJ
^^LxJI jL^[ " al Q-^ 11 pLjjÎ (^jjAdtuVl

• J^^'^ll J (_^jj-0_uuVl (JjJJûJI

:  J Jl.3^i

Jf*-iJI oLp .s-^;ll lôift .jl-^-U Cyj^î
J^l oL^j , Sjja-uj t w .o [Hordeum vulgare)

( Vicia faba)

ç»^>sJI «tkoijjia tjâ-io'i oIjL^I ̂ Ij3 .-.^•;j
^jill ̂  ixAà. ^>» ÂjjSio ^ ̂16 X 15)

. ̂ jLujIo I I in'lj Ijj^lj JajJI j <lliajl

P^l ^ .J^VI
^L«J 11^ ̂ j-iâJI SjjiJI .-.^ jlj3 .«-.J^ . .LU
^Jj 27 J 18 Ofj 5jl^ 14 ^1

. iU <^jj 18 j 10 oa?j Ijl^
< OL^yi j2>-0 jkJJ 17 JJtJ j_yS-uJI iJsLSjIj

<^IJI ^
• ( J,3àJI ^iu^IàJI j j '• -"115 ■ ...'.Il .

^ À^SUJl 5jUa*Jl 4^
J4^l .JSLJI ojjVl ̂  4^J^1 ̂ 1 ̂
.4e^l ̂  a«s«e i#ill ji->ojVl I5j>--Vl

jUdI JjiliVL 4^lâJI oLj^l .-■
4jKJI caLjSLuJI Cijoj . %80

dUj ... ,|| oLj^ nJl cjjjjbj (Dubois et al ,56)
^j' ' J-ilj^jjL»jjSJI 4 la_«jlj 'I

.(HoUigan & Drew,71)

: 4—ojÂflJI

I^LoJI jl 0 VI (JdjjlàJ cIiLjLjùJI i-ij'^'î un
^(^jjdO-ujVl Jjil*3JI ) C^JJ" '"Vl I ftJj "S
(Hanson & Hitz, 82). (Hsiao et al, 76)
^^1 «iiLwjVl ûl (Tumer &Jones, 80)
LuaLdUiî tZùl^ (^jj),a-njVl Jj '*"11^' ■•*•
(^jLxJI (^gj" IIIoJI JdLâ^JI

(jA Jjl5"JIj1 f |_^LaJI jl j VI ijajjlà Jj.diA^dj
^^LgjJI (Jj *11 J ^jaIII pLaJI (jtiSj
ûl^ Jjjjdl (Morgan,84) Jmi,V ailj .oLlU
JjJAjJI 4jlft^ j ̂ 1 jâil I (] 'i^nj j_^^l I—fll.'i i^Vl IdLc

.pLoJI (jiOAj i_ij liij mVI

4jftlt II jjjLSHJI |j.a jj*!^ Il

ià*JI <ljijl jJI jl^^dl ^1^1 jj*!^ Il
^1 i.iâ'ia" ^^LoJI ijl () *> VI ûii'^'î oLîLjâJI 3^jj^
jt < CjLjjJI^^AJ ^^ylfc^Jàâl "Il oilj oljj^" Il Jafj
^jjLo ciUj^ pLoJI ftjHâ <i« (JaISjJI

.^^Âduill ÂjLcl 6J JAj jft'ill (^^)<rt5'iil liljl 4jl1aC

djjx^ ÙJ^ Çgjj)'^ '"VI jJjkiaill jIjjI jjl
dUal .,11 jglà!i kXÂS I (jf^^ldl ûliL^l^piâl

ÂJjiXuJI iJL^aVI 4 ii^Ià. vIjI j'i II aLia. ^ 1^
l_)âJLJ fijl_bu| ^ lp_9 • ftJ ft I jI^AJLpUjI

o tiiVl JjJ^'ll (jjj Qj'î-^LjJI
jll -s nll 4-fc jj jaII ^AftJI i_]al '« n"i1 J /»•. 11^

«(Blum et al, 83) ;(Morgan, 92) .4^l,iiJI
gjjujadi 4;^ldl |j,o CaL^I |_^l Ââ^LsJI a jjb

.(Munns,88 ) 3-^ 31

4^1 jJI "^* .tlj^ll (_^^l 4^Ai&SLi Ijlàà
1 j"„e.M /,! ̂  jft'ill ^ ̂ gjj^a iiiVl (JjJdLllI 4jifir
La^ l^Lui ̂ c-kôjj Lo IpLIj j 4jI^II jd^Llxol
iJ ,.f ~11 djl/,f ..^«11 jI^^aJI 4aAl titn\

(98 <|_fXat^ J jUhia-o) imJI t5j.>-û-MjVl
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: jJdLûJl

^ ( «Co^IjÂaJI jl^^xJt (_)OAâ-i5i2J

pLil (.gjjdft iiiVl j(3 -^il ')[ «VûJiLfcUdoJl

Ul a"-^ 1 dtt ..."/nII^ ̂  l^JS-iii ̂  jjt mil kJaLa^Jl

^uÀ LdO pIùj j ̂2|J^ »LeJI

j «-<»*« 11 à .^m 11 ^ n ftl I 11 O • ̂  (2>^ Lfljl III

^ ̂98 j JjJa o ̂  jjXjSJI (.gjj'ft "iVl
cjIjoJlj «LujIjj (.(-^ <"i'sjil lilib

ClUj C5^^' «-)^'>® c-bil i^aJI
. JJT itlll

4ulKJI ••■Il iWlfl

ii^ij'v « (18 j 16 i^LoJI jl fl Vi
aiXaL-uJI ■"■I~1 «*'11 tijfll 11<^1 3

. (3 J< -"^ ...Il SjLcI a*j j^jjJl (jûÀàJlj

j  Il liUjS
I  *af I le^xAiXt ^ a1

SjLcI ajLjj (4 J cjIju» 7 jjSjl^l
ttXAl luJi ■'*■1 «*« 11^ j"* * (.5^1 ^ I II II
<(5 ^ olj-o 4 jj jljjlj
1 o'uj 18 ■■■Ij 16

Cy^ j_jid <1oL&aJI ol-jl-^jJI j_yi .j^ ls^
^Lil 4 (_^l 22 âjjtl imII

jl.tâ/>^« j" Â jl-lj mil

j'\ 'ij 18 ^ ftlj". ...i^ ^Jj ..*'ij-h ( bJ9ljt_iÂI 3
1 *A (2><®j • (6 itill J t_IoL^ ûjj f"!JJ 84,42
<jjl^ jjSji^l 4jl <«^à1 ijji'ij
(j1 (^1 oI^àU <^LoJI ^1 fv lljjt" ^a luJl^
j  Il 4^jj Cjh «—I iiiLjj cîILIa
.  kiILj ^jlÂdO ^^LaJI jl J VI J

lf® â '"^ ■'■"> û^ LoS
.j_5j!S-i*iJi (^><0 i^ijl^ i^LoJI jl 0 •% yj s .1 " ...yi

jl 1 ***^ I I n ipiis

j_yJI «dJaj aaj LiûJI ja3j .(Trinder,69)
6t â.1, "' '

73):<Sjjiaj Ljjjl (jJjjJl jj3 .(Holligan
4jKlUyijaVl jjôLa^Vl j (Bates,

.(Rosen, 57)

J^Lâ.

j| uili ft jLcl axj dllj$j ^^Lall jL^^VI
cjL^VI ,>o 17 ^jfJl ^_yÂjuJl »-iLSj[ ^

•( •'^Ijjl ̂ J^l

1»^* il jl_^^l (jàJLi ^"'Ij «*'«

J  jL^VI j>0 <.Allà_o JjxljA JVà. 4j^LujVI
CiLjL^I (jôjjaj jij ^.â mil 5jje. a*j

Ls^ «-!aL3j[ ,>>14 >» ̂ jjlJl ̂ pLJI
>^l Il cjjÂ.1 J oLîL^l ,_pLuj jacî .'•■■«^ 18 ~j'11
.iU j ̂  sijIjAJLj . Ljj^ljjJ 22 J 20 ̂ LVl JVà

.pLaU Iii'lll ojl ■ .1 ...«^ ^

14 ̂ jJl >a pIjSjI ôfAjj JS sljlj^l oikl J
,>»iàjl >i1 18 ^jJI JsLSjI >>

£-® ^73,5 ,jJ[ jjt itJI oL« pLaJI i5jia^
.(<1^1) ^jVl jljjVl jljÀ-alj J^jJI CjLV^

SjLcI ^ (18^jJI) 4ia.jAll ôift JXJJ
J 20 ̂ LVl J!iLs. cjL^I ikl |kjj ̂ laUJI cLjLjJl
«UjljJI 4jj n^t il jIjaII Cjijaij ^ja-oJ diljj 22

*  5jLc[ s>à J^Là.

^làJl 4jj.«àaJl jl^l jjjS: ̂  Sijl^Lj
JUà. >> cbL^ Â^LoJI yUJI ■>. t^-. ^

.  (RWC) pUI] Jl

: «luiâlÂaJI J ̂ QjJt

JjaaûJI 4ftftl iiioll SjjjÂaUl jl^| CiljJû
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^1 Ijjl m') JjJtJ Ss LuùJI iiift âjL^j

aij" iiin j_5jS-uuJl i^ya < •■j't </->" âjl^j

.(Akazawa & Okomoto,80) SjLcI a&j
8  itiil cjLujL^

4_iâL^ j ̂loLa-ttJI ."il"I ■'-Il <] IxLî^jl

(j-o û_)àLlûJI iJ^IjaII
.IS^jJI JVâ Sj^ 20 ôj^jj eJ&cLusj

mil âjLcl iJAJ ^j ' ''l_J
Sjj"t a 3J->^ ^ LS^
cbl^i (jjj 4jjj-oVl VI
l^Lut l'»'^ bXÂÀ . <LoLx^l^ Su-ftI imJI

^^LaJI jL^aVI j ■^.j <.a^l_^ ijl ft~'v I
3^ III jâ ^LhàiLujVI (_yuÀj ^98(^^^-Lol^ j jjj'% a)
(Ibarra—caballero et al,88) iJsjla Cy> LâjL»-

Ijlà-v V
. (ol^ ̂ Ul j^l ) ^^Ul jL^VI ^.jjj
Â-ajLlaj 4-5V_C «d 4—oSljj ùj-^ 0-® (J-«â-s1
et al ,79) (Hanson et al, 79) .JflLà—:^l

ùj**^LjJI (j-o^À.Vl 'Il (_5jj La I ^Tully
i—sLa^l iajlio j ijjJjj^l ^kSIjj 4^^^
.(Karamanos et al. 83) (Singh et £il, 72)

bi&J ^ 'j ••• j j » '«1 Lo^
jl jo'ijl 4 11 ...1 < (^4 mil SjLcI

4^jjî CjL^j^ j^J*' "^~

i_â^la ■ 'I ■ ■ '*1 4_jujIjJ i"ia ) iV41

^l£^l ̂ 1 k£iJ j ^ j I dl JjJjlII
(ohindsa & Cleland. 75) j* j'< i<n" Ujj""
(Roy—macauley et al, 92) 4 I I ■% " SjLjj
(Tully et al: 79) ,:jL^I ^I 4iâl ^1 j1
.(Stewart, 78) oLaLj^L^I 4jlAj^ âjLjj j

4^jj l^Luj -"'"^ll jjjLSlJI
CjjLuiI I^LaII jL^aVI 4.a^lj!LoJI CjIujS-uJI

ùfj tPi
OL'^'II >^L^ (|^LaJI jL^^VI
jj^ ̂  ja'ka i_^ijua ç«Âll j (Ackerson,81 )
ôàA jkSIjj Jj3u Sàj. (Kamell & Losel, 93)

iAII < ^ij^jûJI 4jlaf jIjaLluI 1^1 ■"■! «j^ ■■■Il
V I ''' l'* ̂  Q -"'Ijj^ •"Il ^ ' (j «j Il ■"■à il

pl .Aj ill SjjJI Cilù (Acevldo et al, 79) dJj
J,ULa (Epharth & Hesketh, 91) jLil j
(_)^1 4^ 'il JuXA (jii'4'i^'> 4,\ 'ij ̂  _^.iÀ)I ■ '«^j'Il
ûjjlSj jxlll 4^^ ̂ j . SjjJI jxlJI

. i^LoJI jl j "> VI âj^^Vl ̂ LVl^

mil ôc^ ^^4 mil âjlxl
iJitL&J ^ (j^^3^jÂll J jj$_^laJ1 I .-.X )
^_^^l ^Lc ^^1 5jaI itill ■"■l~l j'«ll I q'Ij'I~''

.  j^4 mil ^IjJI

^ ^ a Q*%^i ^aû LJfcLiU a , ,■,*,!! , Loi

^^4 mil â JXJ 4J,oLloJI CjlûljàJI dj^jJ
cjLjI y<H L^l 1110 lol J (20 ^_^^l)

j3 J .( 7 J^-ui ) 4,jj^jJl ^L^j x.<*l .^.U
i^^l a>^(} ^ a II JliLjl 11 II ^^4 III ajLcl ■<* « 4j,iLjj ■ ■ « ■ ■<

t5^1^l '^W^VI nLiSl ^IjXoJI Jjxj
JsLiîji ■-»; Iii.t jjjS_u. 4jjx-j jj,o jjSI oLiiù

m . saccharose phosphate synthase ^ jj[
aâj i j'4 in'4aJI jjSjW II ̂  lôMU'il jjj< ...U .
^Llll 41-a iiil^ Uj iVill 1^1 JoLuùJI IAa (jtiSà Jjju
villj ,_jôjiàl LoS jjjS-mll jj'^11 ^IjjJI ■ .. ....

.( Bensarl et al, 90)
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5^LJI ilUU I pLqAJ < iii'ill oll

jJ .*•■ «■N. , ^1 'q"'iVI t-.» ■>. 1 1II j oLjjJJ
nil (jôUlà^l t_>^LaÀ-il 5^j^Lo

I «j-s. .^n jlj -~ ■■■1 LoS . pLail Kl iH
1 m'ill ,_sjLo (_gj"-t o (.5^ JôLo^Ij
^  4^:1^1 ̂ 1 J:xAj L" (
(^jla_aJl lilJj JJj j '(.r^^ iS.S~ iai_iô

jl . çgjJ'O '"^I jIaS-oj CjLaàLI j^LoJl
Jj^lj j4xâU 4jLàljJl Ô^l ^LâliVl Jai_«s>

.(Kutschera & Kohler) .(Matthews et al, 84)

2_. ■■■<<- ÂSUc (Blum, 89) Jô^V aSJj
4 1 ...'. Il j Çg jj? " ■ " ̂  ̂ (_3;» 111 jljia i_>^

tjl L?l < jja.i.ûJi >_Ifll 'i i«-<1 ,_j-â (^j^Lâ-à-jV
{_gjj.a.Mi^l JjOîtllI j ijfll »,^^1

.  (Jâl ■"• ' j),r>'iII >1

JjjaIJI jjj jjj-> <11 jjjLiiil j
>0^1 ■■•I —- 0-° cr® c^jj"

(Jïl CjVJXm jJj ̂ jaIII jlj-aj-utiL 4 "IJ La,® |^^LoJI
.(Cutler et al, 80)

i_*9jjlà " «L^l jjl 4_iJ Il jl_^,aJI ^IjJ (jl
(jîl i_^,ajJI ÙJ^ ^ «jl 0 ">
ja'ill iscI . ̂  «. «" ■ ■ ■". ^ <.o^l_^ILaJI 4^IÙJI jl^^-oJI

•  (jjLûJI 'I q j),o SjJ^îfl l5^ 4_kolÀ.

(JjXaj (jSJ jaiU (iJjlJj l-»~fc_^ mil ôjLcl AXjj
^Lj^I Â.<aI .t.Il .-.l".l .'.Il < ÂjjLLa ['^'r 40-60)
jkjJI Mill âjlxl .jJj ,_jjJI

JjXaJ ̂ Laa Q.' ,_jiAALàJI
b>ij£- (_jJI VI n~-t I tiilj kij*^ J « âJ,Al itill

iii l,^b ,_xj—tu^ . a w,il ^ < ^Lâ-u^l
JaI_^ J-'tj ,_jJI i'iILj ja 'Il

^^1 j^^LaJI jL^-^VI pIâjI «La^l^iall <^ljJI jI^^aJI
I J 11 /,«" ...1 jjLiJÎ jjLj jl «LiaI-JI 'i ail

: ̂^1J Jj.Mûii âiMAll

(j"l 'â ijx I (j '1** (Jyitih^jLaJI 0jLjjJI (jA^
J-aj oIj_'»"II JJt mil
■ ~' '-s- .^^LaJI 4-iti_yXAJI CjLîLjùJI (jljj^l
^2)LjlajJI (jljj^ (jÀLâÀ>jl I—10 itill j(j IAj
ij,a ^ ■ ■il " Il (jA al,JÂjl ^ '* iTill aAoIjlaJI
Jljkl

«<l1aLxaJI j ôjjftl-MjJI cjIâLùJI (j^
Z >aI .t. 11 CjIâIaàJI ^j)a'% ft ^^Aj CjVjjla
i^^yûLÀà>jl Jà^^Ia jl . ^ ■~10(J^ iti )4JaL*aJIj
(jA pIjÂjI (JaLxaJI JIiIajJI JAjJI (J,AJLA
I  'Sa slil^ l-ol. mil i,^L3jI (jA 9 ̂ JaJI
^j_iô^ 41aI-slaJI CjLjL^I 3^JJ' (_jàl Qrv'iVI
IÔA . (1—11 (JSjIi ) (JaIjJI jXJ^I ijA <iljÂj|
ÂaJSJI J'i*-® ^jLïa J jLk (jA ij-àlÀàJ^I

.(^—11 ) ijAlill |*_JfJI ijA

'1 g -•■ VI ■ >, ■■.« j"'«ll ,_^LâÀÀl 4j m*' <ÀjLSaj^
LJÙfAf (12 JS-iii ) J_jâJI j jAt-i.1:JI (jA JS j_jà (_jjLaJI
«1 .^1 ̂  J^^àII ■"' '1^ jaaII 4J ■ •■, ^1
1 »'" « . 14 ^j^l iJsâjj J « (jalall ^Jfll 'iAJ

I^LjI 4 _J (^] JA»-ltJI 3'jj^

<  iIsL^ jj "t* ùi h-> jlj

iJajSj Â5j_jJI ̂ ^aj (jl (^1 < La^^aj ÂjIaj (iU j j(]l~ 'J
jll U III^I ijsj^ I.J 111^ jjâÂj ûJJâ,a ÂJa

I g jf] Â JaJI ajl^j jj in" t ^IaâJI (JajlAj
jj^AJ La (j^ . JaâJI |_yi 4£j.uJI jl ^ylsL^I

jj» imII oL^ ^_j3j_jJI jaâJI j)l 4"h"ii jLo
i^LaJI jl j •% VI CjljÂâ Ija"' 1110 4^U1 >"
<Jâi>l alLj Ljj~> laio (jlS .>4àJI jIjaÂjaVI IiIAj

JJ '"J Laa _)^1 ^^jLa (_gj^"-v o
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