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sale (eS8 e ) Aaxm (1997 Sanchez et al,1995 Chaumont et al, 1987 Boris et al)
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.(1-1 J)(2000 Quinttero et al ,2000 Darley et al ,1999 Gaxialo et al)

Cdagldl Catt KT als ABNe - @

K™ e JE) e i o Sas aal bl & NaCl i/mmol 100 25a 5 o)
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Aandlly (uSall s o 53 sl ()3 gl 3 lae (e B_S Ay 453 5 a3 ) ) (s i) Lo )
S a3 sl a1 (3855 o 330 sl ) s 8D o s (e S (385 4l Caany (53 N il
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.(2001Mahdi and Tahar, 2000 Edwardo et al)K/Na
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iy e =i (1999 Serrano et al )ilall sl ool Slaa) ol Alal Loy slie 55 5adll olie
A< a imy ¥ 1 o 3 (1998 Monsour and Mutawa) Ca'™ swic Jlm) Lafis dasldl
o) sl e Ldlay a5l WS ¢ (1969 Loneragan and Snowball) sSall s <l s a5 <l 5100
Iy CaT paie daul g KT e jaiatd jAall ) Lladll i) e iy Lee 18l
e Aol s K¥ JlEs) Jafis da slall Jady Jan sl dimgan léi ) o 3 cuSall 5 Tani gl) pH aliaily
2l siall K-Na -ATPase a6 <l seé (2001Mahdi and Tahar,,1996Goldsworthy) Ca’™
alee Ly (SOS)) oyl Slaia Jililld (1979 Dahya and Mahendras) (< 54 slasll
O 5 Lai 480,11 bl 8 3 5a 50 (CA'- prroteine - kinase )calmodulin ois sy ol s

asl 5o 3aai il s ) 38 5 edll L8 25850 (CA- Proteine- phosphatase) calcineurin
sLiall mraas da skl Jady CA™ paie (mlias) aind Na' K e JS 7503 5 Jsa G815 3 Ca™F e
B ye e KT Na paie g goa [ Jsias LA i< 4y 500 Ll 3ol
.(2002 Madjid et a,2001 Shi et al ,2000Hwang and Harper)

- A ) e W cilaliiad) (g Jo daglall i -

(Faske ~lia) 4dn @l jisi ) e pad e Alall L)) (3 4 gdanll CUS jall (any oS) i
(1995 Kalmeli and Losel) <l Sw oo 3)ke @lS yall 231 (1994 Houchi and Coudret)
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(prolinebetaine,choline,glycinebetaing) due i I a s sa¥) <A 3 5,(1997 Ciultaet al )

proline Jie 43, 5¥) <l &4l 5 (2000M astrangelo et al)

, ki) dall <l i gl S8 & lae ey A1 138 (2003 Do et al, 2000 Noiraud et al)
a8 2 sall 038 aalis 3 (2000 B €t al) <uball dals 3 5a a3 Y 5 (2001 Cushman) (s sle
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S el Jia) 2 4y e cilalaiall 028 aclud Eua (2000HUaNg et ad <1999 Harre et al)
) 138 i sl ¢ g Il FlEnYI 3iat Las (2002 Cherki et al ) Leie 4n 558 JIi 5 gl 440al)
. (2003 Harsh) s sew¥) Lluaiyl sl

GK Jis glutamate Jiai Al ciley 33V any ol Aais sa cply Ll oS 55 s )
(2003 Do et a )Ps CR ( glutamyl phosphate reductase) GPr (glutamyl Kinase)
Jxi adul) @ gladll 5 2003Harsh, 1993 Frederick et a)(pyrroline-5- carboxylase reductae
Qb e

Gk GPR PsCR

glutamateY¥--glutamyl phosphatei——glutamyl SSaniaIdehydeL——pyrroli5carboxylate——proline

oSI 5 Ciand i 5, 51N a3l glutamate Jies (A1 Sl Y1 Ll g (B
4t @l sl 3 (POR-D)porphobilinogene desaminase a5 -l 4axs 5aminolevulinate
Qb e Ja

GPR CoA-SH POR -D

| v |

Glutamate---glutamatelsemialdehyde---5aminolevulinate---tetrapyrol e--//-chlorophyl|

Gl (8 s ) sISI (6 sina raliaily Undi ye Gl g ) S 53 )la 138 e

Jssall ((pyrroline- 5- carboxylate reductase) PSCR ~ 5 e 3) (1993 Frederick et al)
.(2003 D0,2003Harsh,2000Zonglie et al) il & Gl 5 ) daaS audats e

Ribuloe-1-5 biphosphate carboxylase a3 blii (i daldl Gl cas of e S
Jiadll 3l Galiad) (M) o Lae ¢y padll dasliall g lai )y Hsadll (33ad) dady CO, aliad) dais
Sl Sl 58 55 (5 sl @iy Laa eLdill Jiiad Lol da 5Lalld (11981Quarrie) (s saall
Al o Laay Sy pll ol (:mleds) 5 (1994Libal et al,1991 Pocard et al,1988Mummes)

.(2000Sakamoto and Murata,2000 Huang et al,2000 Chen et al)

S laaly (s gl Sud Gl 35l (2588 dank 2000Trotelaziz et al s
Gl Yl Ul s Ca'™ eaie o) cpit (@) LAl Galeal |l S0) A ) send cilalaial)
) Sigll mai b oaa gl Jgsaadl 4 (1999 Sanders et al) < yigll cabisal 5 LAY elg
A (e b sl LA Glea ey Ca™ e (Y Al culalilil) calinal 4 i lainy) sleiu
aind (2002 Larkindale and Knight) L 4aliall GlanS gall S J) 338 5 Alie o)) 8 Slas)
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CmY el hidl Y (1997 kinght et al ) proline S\ dlle ddelsy ohy Ca™t
(2003Harsh,2000Berkouitz et a ,)(pyrroline-5-carboxylate reductase)

()
HKT Na'/K
Na*
HAK K* =
H = VK/SVIFV pH=5.5
IRK K*
Na’
ORK ino ITR
VIC/NSC Na'/K* Na’ NHX
LCT1 Mé&/Na K* HAK
b
SOS: H*
b}
K* K*
a1 mpa 150 mM
K* K*
K& K*
1 mbd LW
Na' .
= Pl-i'-:
100mM =i
- L Na*
Na*
Warinle
Curmer Dpnien in-Call Bialogy

AdAl) pLES o agBBai 4By b g Na© K ' e JBlgip) il 1-1 JS&
(2001 Ramon and Alonso)aisll
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h“'l“‘l’ﬂf uéﬁh il s aia il Ell'llllfﬂ'

. sslaiadl Na* (g - JoMial) Na* (gdas

-

3 Aohll £ sl ¢ il Jala Na'© jais o) yeal Jawa Jiad 2-1J84
(1995 Aurdieet al )siaiall
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323U Balias 4y sume LS 3o 2 5 4 sansd Cllaala @llia 45 seudU Cladaiall o2 ) dilia)
a-tocophenol, glutathione,ascorbate Jic 4,0l 0l dals (5 )2 3Sall (5 ise e
(2001William and Scott,1998 Sairan et al, 1996V an et al) glutathione,ascorbate
(1990 Merkaoui) K's sisa aliai) seNa' paic gl Uas je gl s sall o815 ()
el 332, (11980 Jones) 4lall s sive e ClI™ ¢ Na© aing aancll Caids 8 aaliy &SI 5l 138
An sLall Ll o gLl dpay sl yulaall (gaa) o jliie) (S caly Dl &SI 53 0§ si il
.(2003Cherki et al,2000Delauney and Verna,2000Akram et al,1987Ralph)
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Aot CpanSYL A e O 5 Aucdy dpaia J Y1 61 158 55 a4 yall sl juaie Jing
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Ol a e g L w3l 5e 96 1,26 Y) (sia (Rslomall JAala sl i) (s 2 96 0.6 (o JBl Aty
i 1S 5 Ak 5l 5 Al Lpatlady Uas je 45 5l 3 aaall (5 gias
(1995Lindsay,1985 Marschner,1971 Szilagyi)

DAl A sl jea 1-2-1
e B e Rl b sl asl i
sl A Adaid) b ) gual) -

Obsd AilSa) 5 o lal sl pH = ddaii e LY 4 Jolas b las diaidic b ) guall 028 ()
(6 sie abaid SV o3¢d o i dadly LA Jolae A gen gl )] Gaaa 1D, 4 ppaall S
Al i) 8 4l Aajas (AT ) A e alias 5 el oda (1974 Lindsay) wasl glbsd
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2
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L yiall 5 ) gl 5 40 i) Jsdae 840001 5 ) eall Jas 555 2yl 40U 5 ) gacall ()] (e Dlucad
.(1972Boy and Bernard ) aasll ciliv sb el a5 5o capall 4l Jie cdilde sl LS jall
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F€'-0-Si-+HO ——» Fe*-OH+HO-Si-+¢
(1976 Chukhaov et a )

D) el e 3 fgal) Jal gl 2-2-1
Dl Oe Al (A aaall s e i Jal se Bae Sl
.(1979 Dahya and Mahendras).cs ) sl 3l aS) 5 daiis 4 58l J slaal aii yall pH
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S Ay Alebae IS @) S 5 Aa gl (e e dag )b aia IS Jese esculentum Mill
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Maroc | 4s¥¢iul | champs | Aicha | Ve |Hollande| 4s3¢iul| Serre | Longlaif |Vi

France | 4sM¢iw) | champs | Roma-vf | V7 | Hollande| 4slw | champs | Royal Sluis | V2

-

France 4elwa | champs| S°Ruff | Vs | France |4siul| champs | Marmande | V3

France | 4sM¢iw) | champs | S* Pierre | Vo | Mexique| 4l | champs| Riogrand |V,

France | 4Sdgiu) champs Prima | Vi | Allmane| 4slw | champs Heintz Vs

- - alral)- o
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A adl) b Alarieal) dalal) cdlaleall @ 2-2 g

SAR | mmhos/cm A cliéiCails CSlalaall
EC Mg ca"™ Na' dalal
4.40 1.8 1.19 1.67 524 So
9.8 52 2.26 2.07 15.11 S
9.8 7.6 5.09 5.77 22.9 S
9.8 12.5 9.07 10.10 30.59 S3
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Jalall g ds slall 5 aall o gl Jadl) S 5150 8 Jfiad Cuaal 21 AY1 S e Juadl apaail
discriptives 4 s dilas) dul ) il paiall o3 @il e Ciiida ¢ sl 5 GIY) e aein
5 Aalag) b)) L) IMA (e a3 ACP 43 saill GLS jall Jilai ¢ L) 8 Clias statistics
D58l 5 3 sV (e JSI il sl il e Ciida LS Al jall s @l il calide (g Al
L 'ANOVA gl inferential statistics 4dVaiv) dilaas) 4l 5o Jiiad Juadl o) 31 1 slie 3l
s da slall Gl siue agen nd paall oSI Jadll ST LY (Sp) split- plot diiiall areal caas
LY i) Sdas clls () s3ae @31 1) 2l JaY) e ) daad saill LS pal) il | agiay JA)ail apass

42 (RT)Randomization totaldlelsl) 4l siall CileUadll Jidad areiad Cai (ANOVA)

(3 Jsbaall & aasll d8la) ) (G1osY) e Wiy aaall A8l ) iy o) Aleld (G &5 )ll)
22l Gansall (B) verson STAT.ITCF Shas) zali p Jleainly Ciae d ) st 5 45808
.« 1992 Gouet and phillipeau (Paris )lsisis GBe ¥ 5 o gaall il
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D ag JANAE g da glal) g daall o 5l Jadl) SY Al Judadl) 1-4

Ol A aliligle @ il e i gl laa) Jidail) o) e o Caagll ()
yaadl 5 da glall e sl Jadl) 5313 ) Ao ) et SV yuaiall a4 o FeSO47H,0¢ Fe-EDTA)
Gy @l g Al jall cans ) il Calita cpn Apduall 5 Aglany) cillals )Y) oLt GUS agi Jalill
 Aalie il gle 5 (e il i o3 @) lelaY 5 (ACP) duad sl LS ) Jilas

L)Y Jalae 48 shins (5 gl o

s )Y Adla (5 gluse o

A Sl el 5 sl e

(B Jslaall (A FeEDTA @l o yaall diLal) @ Jg¥) 4ol 1-1-4
© s Al ja -

- bl ) Jalae 48 ghina (5 gia Ao (31U Aua gl Judail \V/

L)) 5ST ol (1-4) Jsas b Dl @l il Calite o il ;Y1 Jelae 48 ine Caiy
(1-4)JSs (r=-0854) epi/po i sl b)) ST el LS (r=0.997) chiT/chla o Jams (iba)
(2-4)

;e Y Al (o gia Ao 360 gl Julasl) v/

da glall e (€ il @llia () cclals ) dala (5 gine e @ yels Ll bl Cana
G priall 028 G el 5 oo 53l Jiail) A (8 pal 51 ol e Sl Lae dl all s
%o 97 Aonsis 38V o il (8 (PN ) (Sl Jall) il 2 o o8 (2-4 ) U ¢ (3-4 )8
Jiail) Ao B " ) s a8 L5 0 5.7 La i Adlaany 1 ) saal) culii y ol juriall il ae 5l
I e ye 13) 9 26.8 Leiad e liy 315 5Y) 4 N raic (5 sine alia 358 2 ) aall Lal " (4 gudall
M adall gl " Jiey ald ae e 5l el Bl pe 5 le O 93 Auty
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2 AU ) Aadal) o gl e 31800 dua gl Judasll v/

3 jale Cile sama A3 IS Gy Lilizad Lay 353 01 89 w553 () 621 2 €1 0y saal) adals o)
(4-4) IS5 2 ) snall pa & lie Allad) Adlacaall 531 ) saall 4 aSat w55l 12 () aladl aa

1-2 ssaal) Jiai B FEEDTA = Adalaall ahalakall il (3190 A 5 ja8al) &) puiial) Auleld (2-4) Js

2534l | ysaadl | glaall

2 1 &l il
-0.887| 0.284 Pl 2 3,
0.172 | -0.868 LPI 3 3
0.127 |-0.902 epi (0°) 3
0.016 [-0.972] pn(umol/m?/s?)
-0.874| 0.181 rs(m’s/mol ™)
-0.482[-0.812]  CO,ss(vpm)
0.053 [-0.905| trs(mol/m?s?) | 3
-0.909 | -0.331 gNP(ur) .
-0.011 [ -0.939 qP(ur) B
20.194/-0.948]  oPSII(un) 3
-0.052 | -0.961 etr(ur) ¥
-0.600 | -0.747 Fv’/Fm’(ur)
0.809 | -0.406 po(-Bars)
-0.444 | -0.853 tre(%)
-0.834| 0.435 | Glu(ug/100g/MF)
-0.894| 0.245 | pro(ug/100g/MF)
-0.222|-0.945| Chla(mg/g/MF)
-0.170|-0.961| Chlb(mg/g/MF)
-0.199]-0955| ChIT(mgigMF) | =
-0.162|-0.957| Car(mg/g/MF) j
-0.937| 0.159 Na'(ppm) %
0.104 | -0.831 K*(ppm) 3
0.360 | -0.676 K/Na 5
0.036 |-0.869 Ca” (ppm) '
0.081 | -0.964 Fe”* (ppm)
-0.110-0.915 FeT(ppm)

26.8 | 59.7 | % (musallddluaa
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004
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i daillivg ool

001

59.7% __pn (sl Jiail) Aleld

2,534l
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: ‘_,JJS\J\ de ganal)

saall EDUle o SR i (Sp ¢ Sp) A slell (ge Aumitial 380 L e sanall 038 3l 4 e
ae s T o Jay 1302 gl olaty L) gall s 1 small slay dum pall gall 3 Ciman’ Cany
(F3So ¢ F2Sp ¢ F3Sy ¢ F1Sp FoSy) Aaskalli s jigia e ol il ¢ 5 Ladi ya (5 sacall

- Al de ganall

b S Y aall e e Ul iy ALl Al 580 L de sanall 038 301 e e
oLl 5l ey 5 ol el i Jame alii) i 138 et 25 gl olay ALl Zgal
5 waall pall a8 53 5% 2 bl 8 FpSp,FoSs Aleled) 0l V) (FoS3 ¢« F1Sp ¢ FiSg ¢ oSy ,FoSy)
(2055l (I ol aa e L)As slall o143 )

- A Ao gasal)

Dl das i gl aga€ 5 Slea o Ju (1-2) Gosaall gl Jsa Ao genall 03 o i1 gea
Al Salas dads (F3S; ,F2S, F3Ss F1Sy s sl

D osdad) Al 2 - @

il ) Jalea 48 gliaa (5 s o gdall A gl Judadl) v/
alide g e b)) 5ST ol (13-4 ) e 8 Al cllala )Y Jalae 48500 &L
o S1 il B ) ol da ol Gm B (1=0.935) FeT/Ca™ op oIS « Al jall s il i)
(5-4) J<& (r=-0.5)) % 50

FEEDTA = Jalaal) ahiakll el jgda Ao 3 pdhal) ol piiial) el ) Jalas 48 ghuca (3-4)J g2

ca” FeT Fett K /Na Na* K* <l _ial)
1.000 K"

1.000 | -0.204 Na*
1.000 | -0459 | 0929 | K/Na
1.000 | 0757 | -0.262 | 0.826 Fe™
1.000 | 0720 | 0750 | 0.002 | 0.910 FeT
1.000 | 0935 | 0666 | 0779 | 0412 @ 0895 | ca*
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:QmmJ\;J‘mALSJ:“‘uJ‘JJMQA*‘J“M‘V

DVl B A e | et A poniall s sdall AKT sine o (4-4) dsas B

1 saall i 8 adlas Can &l paiall AL ae 455l O 98 Ay agins Jalaill 5 paall 5 s slall Jad il

3 Na" G sine Laiy " aliilall gabaial) " ) HLET 1) saddl 138 06 13gY5 05 72,1 W )38 ddlaiae

la a8 Aelsy 2y padl e 5 (5 5AY) il iall g 4 5lie 0 954ty 21 31 puii e e 52all
(6-4) JSa " alal) Sgll" pe | me 9619.1

FeEDTA = Jalaall ahlahll cild joda Ao 5 akall <l ial) Adeld (4-4) Jgsn

2, 35l Lo | g
&) yriall

0.037 0.986 K*(ppm)

0.950 -0.254 Na*(ppm)
-0.256 0.927 K/Na

0.287 0.914 Ca“'(ppm)
-0.098 0.859 Fe* (ppm)

0.287 0.922 FeT (ppm)

19.1 72.1 % Cmosaall Lilras

S AU ) sl g gl Ao jedall Aagl) Jdadl) v/

Cond o) 81 a5 (bt sl A KT st o (7-4) IS (8 el bl s f
Anlie Cle sane A0 ) 4l

L S5V A ganal)

8 ap S et aall Sles e LAl iy daaddiall dalall 580 5l Cile se Ao sanall o2a o i
pand jsdall (8 KT (osine g i) 4n Ve 2 gaall olady Adladl dgally 1 ) small olad) 4o sall gl
. (FoSotFsSo <F1Sp « F2Sp ¢FsSy) 4o skl il
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72,10 PR oabaia]
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- Al de ganall
Gt (A1 a¥) caaall e (e paill ks da slall Alall 3S0 5300 A sanall 028 3 1 < el
o K sina paliail o 10a (uSail 2 ) gaall dn gall dgally 1) snall WLl Agall 8 age 555 A
(F1Ss, F2Ss, FoSs, F1Sp, F3Ss, FoSa, FiS1, F2Sp) oalell ab yisi daii aa ) 53
- A de ganal)
a8 s KT (s O dag A sall Agall (8 0 saall ool Jsa A ganall o3 ol 3l &3S
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c R=0.997 I

|
N

0 T
0 5 10

chlT (mg/g/MF)

Chla( mg/MF)

s -FEEDTA 8 sa o paal) cdlalaa i1 -4 J8i
4o slall g b s 31,90 chIT/ chla ¢ 48l

1400
R= - 0.850
1200 « e

MR )'/ 4
1000 o * £
R
800 s .
600 &,

Q A/
8 400 /
200
0 ‘ ‘
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po(-bars)

= Fe-EDTA 5@ o yaall cdlas il 2-4 (8
da glal) gl cad (305400 po/ epi o A8Mal

20
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80 .
70
60
T 50 wfe ®
s /
g 40 V.4
s 30
© 2 //
10 {/
O T T T
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H(@usVlsle Wiy FSO47H 08 9@ o paal) ddlal) 400 45,30 2-1-4
C oY Al o -
: C'_\\.h\..ﬁjg\ &Wﬁj&mdﬂm&& gﬁaﬂj\ Jaladl) \/

Op Jas (ol B 5) ST o (5-4) Jisan (8 4 saall el )Y Qs 38 shias o
Fom OIS at STl el jh <l puaiall ey < adi WS (r1=0.991) chiT/Chla
(9-4) (8-4) Js (r= -0.979) trs/gNP

;L ) Al g gia e gl iatll v
Ay 3 _yiall 24V Jiial (3 (CO, SS ) (sl -l (5o SN Sl A Liiis) Jama (3588
o= sl Jadll i1 5ekal 5 O 76 W )db ddlaany 1) saall e sue Al (6 AN @l il 4 ks 9 97
alie 38 2 ) saall Ll (1 saall) " CO,Ss M) Adeld U judy s6b ¢ aghy Jalaill s da slall sl
Ay 21 AY) e Cus (FV/FM)PSI (8 saall aldaill 48 guall 28UaI ans 5 laing dleld i)
066.2 V) cuilS aile s 5 V) (gAY il paidl 45 ,lae 0 43
[(10-4) JS3 (6-4) Jsas " dgiguaal) A8l pand g llaling) Aglold ™

DAY Al dadal) (g g o Al Jdadl) v

Sile sane LD IS G o AY) )58 (B CO,SS L) dleld 1 judy (3 1) gaall oS3
D (11-4) JSs dabiss
: S As ganall

8 a3 caaad)l Gl sie e il (s da lall G llaa alidil de gaaal) oda ) jal <
sda () ol ¢ Ladi o 5 58 - adll CO, o)) Jama () iy 138 1 saall ooy A sall dgall 8
. (FsSo, F2S1, F1So, FiSy, F2Sp) aaall cdlalae casmsy Aa sllly s il e 21 491
4l de ganall

G cauaall Gl gie e il e A gladl Alad) kbl & jaad Ao gaaal) oda o) 30 )
Aot (Laidia 5 ,a8 -cnill COLSs LLis) Jare O dy lae 1) saall sladl Allidl dgal) b cae 54
(F1S3.F2S3,FoS; ,F3S3,FoS3), oLl o i
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1-2 sl B A FeSO,7H 50 = Adalaal) ablakal) e 3) 50 e 8 akall il pitiall Adeld (6-4) Jgaa

gl Jsaall] i:lai;h/
2 Sl i

-0.295 [-0.834 Pl L
-0.194 [-0.844 LPI 3 2
0009 | 0.318 epi (0°) 5
-0.233  |-0.895 pn(umol/m%/s™)
-0.248 | 0.705 rs(m’/s/mol ™)
-0.059 |-0971 CO,ss(vpm)
0.038 |-0.944 trs(mol/m%/s™) 2
-0.105 | 0.960 gqNP(ur) .
-0.119  |-0.930 qP(ur) '{‘3;:
0.182 |-0.945 OPSI1(ur) 3
0137 |-0.888 etr(un) ¥
0.435 -0.863 Fv’/Fm’(ur)
0.326 -0.899 po(-Bars)
0.393 [-0.804 tre(%)
-0.239 0.804 Glu(ug/100g/MF)
-0.289 0.870 pro(ug/100g/MF)
-0.405 [-0.880 Chla(mg/g/MF)
-0.372 -0.871 Chlb(mg/g/MF)
-0.397 [-0.888 ChIT(mg/g/IMF) .
-0.399 -0.899 Car(mg/g/MF) j"
-0.213 0.901 Na'(ppm) 3’
0.116 -0.950 K*(ppm) 3:
0.003 [-0.923 K/Na 3
0.160 |[-0.927 Ca” (ppm)
-0.105 | -0.906 Fe’* (ppm)
-0.136 -0.875 FeT(ppm)

6.2 76.0 | % Cposaall Adluaa
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5 jieaal) il yiial) i pal) ) puiiall

trs K/Na
ChIT Chla
Car Chlb
etr FeT
ZJ‘{MS‘ epi pro

e ey Y %29

-
-

a

76.0% CO,ss i) dyleld

-
<

1,53l
pn
Fe’*
CO2
gP Fel

Pl LPI&" chly

F/Fm’ chl,

FeS04 7H,0 = Jatrall il (3 90 (o B jaall f pbiial) cillalss j) dla-10 -4 JSi
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2,534l
A
001
00
013
014
009 015
010 o1 &
S
[76.0% COpss i) ucu\ 008 012 003
1 gaal) 006 )
07 | =
3
005 = 016

'_\
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N

-

a

FeSO,7H,0 = Jaleall cilad 3 590 380 au3s8 Aada 11 -4 JS&
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AN de ganall
L gia g a8 -caidll CO,Ss L] Jare (o Jay () saall adalii Jga de ganall 238 31 il a5 58

o sLall L) Y1 D 3] sl Jed (5 g 13 A slally sl
(F3Sl1 FlsZ’ F2$2’ F3SZ’ FOS.L’FOS))

D osal Al - @

:QLEQSJ\‘J\&L&A&MLSM&JJM@AJS\M\ \V4

O O () Bl ) SH ol (7-4) el )Y 48 sian Jsaa 3 45 saall il @S]
(r=-0.855) Na'/K/Na (s ol Laii ) 58T Jaws s 8 (r=0.955 ) Ca™"/FeT
. (13-4) (12-4) Jss

FESO,7H,0 = Jalaall ahilahal) ey jgda Ao 8 jalal) el piial) il ) Jalaa 4 shuaa ((7-4) Js2a

ca”

FeT Fe”' K/Na Na' KT ] il pial)

1.000 K*

1.000 | -0.795 | Na'

1.000 | -0.855 | 0945 | K/Na

1.000 | 0.822 | -0624 | 0911 Fe™'

1.000 | 0.83 | 0.767 | -0.690 | 0.835 FeT

1.000 | 0955 | 0.782 | 0763 | -0.769 | 0.847 | Cca*

:&L\Lhmjg\madﬂmulﬁJJMgLaj\d:\M\v

A Jie ¢ saall 8 KT sine o g (14-4) S5 3 Al el )Y dils DA (e
L )l3e 0 84.5 L 3 Aflaan 1 saall Jiiad 8 aslus (s AY) Gl juxially 455l 096 Aty 5 yidal)
Ly 2 YL G e 3) saall NG ssine die e )50 7.5 V) dulels uilS A 2 saally
" S 25y " aliiial) aliala¥) " ) ads 1 sl (S Mg (s Y) il 4l 95 45
(8-4) Jsx " Alall gl
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84.5% K 'akildl (alaicY)

Fe SO4 7H,0 = Jataal) cibuil) jgda Ao 5 pakal) ) pitial) ol ) dila-14 -4 JSi
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FES047H,0 = Jalrall phalahall cilyd jgda e 3 alal) el piial) leld (8-4) Jsia

2,534) 1,95l el I
-0.031 0.968 K*(ppm)
0.459 -0.855 Na‘(ppm)
-0.245 0.934 K/Na
0.175 0.927 Ca” (ppm)
0.240 0.904 Fe™ (ppm)
0.295 0.922 FeT (ppm)
7.5 84.5 %o (i gal) Adlaaa

LA L) Aadall g gl o jedall gl Jdadll s

A s A aSad el 8 KT sinae o (15-4) S5 A Al byl Caaa
ol dliie e sane A3 & Cimend
L A As sanal)

b adaal gl Gl siee ge kil (s da gLl Aleall ades de sanall 528 21 i 0
{(F3S0, FoSo, F2S0,F1S0) i e pt s A K™ (s sima o (e AV 1) saall L sall Al
+ Al de ganall

pead 0S5 ¢ 3l ESlles e il iy da sLall AI) 580 L e sanall 38 Sl e se
oLl wb 555 e L ie at jsha 8 K (5 sine o Jas Law 1y small ot ALl dgall o Lasl il
(RS2, 2%, F2S3, F3Ss, FoSs, FoS, F1S5)
+ AR de ganall

Lo sic by sha (B KT (s stina OF (A e o saall @lali Jsa Ao sanall oha ol 8 3
(F1Sy, F3S1, F1Sp \F2S1,FoSy) sl dabiaall dlalaal) dai da slally il
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125



55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

16
14 »
0.9 ® R=-0979 R=0.991 /
0,8 ~ _ 12
0,7 L 10 /
. 06 = 8 /
5 05 2 L
T o4 g 6
% 03 T 4
0,2 = 2 4
0,1 \ © 0
0 ‘ ‘
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0 05 ! Lo chIT ( mg/g/MF)
trs(mol/m'zls)
‘sj,muk. *M\?»mﬂi9-4am s o pasl) cilalea A 8-4 JS
Gl trs/gNP o 4830 e FeSO,7H,0 chiT/chla ¢ @) e FeSO,7H,0
daglal) Ci gyl sl daglall Gi gl cad (31,69
00 T e 0055
14 ¢ R=-0855 90 ' <
1,2 $ 80 %—
1 70 <
s 08 \ gg ﬁé—
4 . e
Q 0,6 * g_ 40 /
04 £ 30 *
0,2 w20
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O
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0 AN 0
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i - FeT (ppm)
Bopa o yaall collas i (13-4) Js& - wmgk- .u.un _.»Lu}\ i2:4ds-i
K/Na/ Na® ¢ @B o FeSO,7H,0 FeSO,7H,0
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o JAIY g A glall g yasll LaSl Jadl) S Nauy) Julaill 2-4

DAY &l 1-2-4
s slallf apasll o) Jadl) i pelal s 5l 81 i )l iall il Cianna
Okl il Jsn I G 0 (ANOVA) (S-p) Hasaal

o -

arana’ Ca (N, K+) g Jalal)
pin JAlal 5 As lall g daad) Jad T () Jay 138 Al saall 6 e STAGL G 0 (1 10-4) (9-4)

48y yhay oSl i) 5l Al sl 23 Wl 138 e 5060.1 (e ST 6 e e L sina

;b WS % 5 s siue e new man keuils

sl (5 (sl At dles Bl 15 agly JAITIg yaad g Ao slall el S O Culill) ind (9-4) o

Fe-EDTA= Jalaal) ablakl) el
i) Jalaa | (g bral) ipady) | Jlaiay) | Adbadl G| dgpalidap | Gl s
63 ASY bl
0.0001| 28.96 3 da slall & lalaa
19% 0.08 9 il Uadld)
0.0000| 92.40 3 Laal) EDalaa
17.3% 0.08 36 Al Ual)
0.0046 3.35 9 Fe/S o Jall)
il jgda b o gamili ) yaie g giae Ao agdy JANND g aad) g da slal) clalaa ST G il Jalasi (10-4) dgaa
Fe-EDTA= Jalaal) ahlakal)
Ol Jalra | (g bmal) il ady) | JuadaY) | Al b | & pad) da 2 Ol s
63 ASY bty
0.0000| 857.57 3 da slall & lalaa
4.6% 4.93 9 i) Ual)
0.0000| 721.77 3 Laal) & alaa
3.21% 3.75 36 il Uadl)
0.0000| 34.77 9 Fe/Som Jalal)
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

© oY) Al ja - |
D daglall Jab S v/

(11-4 ) s Aliie Cle sane A0 ) dpaal) Blalra e il (i daslall Jad i g5 53
s slally Gl ye de ganall o3 o) i ((Lil)) Sy + L/mmoL 25 = S)) A e saal)
e skl il ddas sie (L/ mmoL 50 = Sp) B de seadll
A sllls yigie aa (L/ mmoL 150 = S3) C de el

RO I VS

Liliie Gle sana Al ) Aalad) S3lae o b (mis 31)5Y) e sl dad i g8
(11-4) s

A lall Lgtia slia & de sanall o2a 31 < 6d5 (L/UMOL 50 = F3) A 4e ganall

s slall dulis Caas (L/pmoL 20 = ) B de el

Akl dubea (L/pmol 10 = Fy) C 4e saaall

) igie W gad (Mas ddlia) 0 LA Fp) D de ganall
D da glall g waal) G JANA Jad AT v/

Jadll il & 58 e Ll | l5(Sy) da slally Jelae sl il 315 f e aaall il < i
C e saaall LisSy (aalall) Fo, Fy 35S 5 s Jilas dalide cile gama 235 ) 01 ,3Y1 e oS
A e el Lgin dulia Caaill(FoSy) B de senall 5 da slall dulia Lol il (FoSp,F1Sp)
 Aa slall daslaa L) i (FaSp)

Fp, sl Olas J28 580 B3l (S3) NaCl L/mmoL 25 daxs (ale 58 yh il dlalas 2ie
B 4e seadll 2l g (8 Al (FiS), FoS) ¢ F3Sy) A e saaad) ciisS aaol il Ry, Fy
s Ll Al S (FoS))

Fr,Facre JS 38 53 il Jil (Sp) NaCl L/mmoL 50 Jaxe ale 5 i ) dlebas ie

da slall dpuliall Lo sie A sanall 028 2 i1 a3 (FS,, F1S))B Ae saaall il 5 31, 5Y) e
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

| yisia aa Ladl il gai (FpSy) C dce sanall Lal da slall s sliall (F3S)) A dee sanall a4 )\ia

s slally

2 Ll sl Gl gl s (S3)L/ NaCl mmoL 150 xS i bl ) A slal) ddla) die
(F3S5) A de sanall ; diline cile gane Al () oY) 13a g 5558 (1 5Y) (e oS il
) i) 8 ) i) kit ol (FpSg) D de sanall ol Ll oyl g da slall da 5lia Lol
A1 ¥ Uas s anal a1 g (FS3) C A gaaall 5 (FpS3) B Ao sanall 3140 s (4 (e
(11-4) Js2a C e sanall o) il (e daglia HiST B de ganall

las g o2l ML alabadal) il js3a g (30 A agdn JANNED g ) g da glal) Jab AT i 5 b (11-4)J 92

5% s A5 new man keuilsiis jhl

Lol Gy
Fs | Fo | F1 | Fo | Fs | Fo | F1 | Fo |
Al S)
aaa | abb | acc | add | asa | abb | acc |ad'cr| Expl
acc | abb | aaa  add | acb | abb | asa | adc | Expll
baa | bbb | bcb | bdc | aaa | aba | aca | adb Expl s,
bcb | bbb | baa | bdc | bcc | bbb | baa | bdc | Expll
caa | cbb | ccc | cdd | baa | bbb | bcb | bdc Expl S,
ccbh | cbb | caa | cdc | ccb | cbb | caa | cdc | Expll
daa | dbb | dcb | ddc | caa | cbb | ccc | cdd Expl S,
dcc | dob | daa | ddc | dcc | dbb | daa | ddd | Expll
daslall g maadl cOlalaa s JANAH) E FFx aaal) cblalea i * da glal) cDlalaa i *
D sl Al 2 - |
- daglal) J2d i\

Jsaa Adlida Cle gana da ) IKE Cua paall e e il ey 5 odal) e ds slall Jad i

(11-9)
Lale (S Laal )l s (2alill = Sp) A 4o sandll -
Uaw sie | 503 (NACl L/ mmoOL25 = Sy) B 4c saxall -
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

Laddia I sai (NaCl L/ mmoL 50 = Sp) C e ganall -
) isi ) gai (NaCl L/mmoL 150 = S3) D 4e saxall -

D yaal) Jab v

Jsax Aulie e sane day )l ) daslall 3llas e haill Gy g3l e sl Jad ili e 558
[(11-4)

A Ll 4 slae (L/umol 50= Fs) A e saaall -

s sllldibia caai (L/umol 20= F,) B 4e saall -

da skl dibea (L/pumol 10 = Fp) Cae saadl -

A skl B 5 gl (e ddla) 92 = Fp) D de sl -
© Aa glall g daal) o JAIAIY Jad )

& (Sp) daslally dabae Ladl il ) sda e sl COllan Ll (0

) sailly (F3Sp) A de sanall ) jal < s i) At il gana daa )l ) (oSl il 5 5
a3l il i S (FoSp)D e sanall 5 (F1Sp) Ce sanall 211 5 (F2S0)B Ae sanall ol il Ll ¢
ey s sai OIS (FpSp )D e sanall 21a0 (s (8 C 0 pminl Bie ganall 2131 1 V) Ua 5ia
1,2l (Sp) NaCl L/ mmoL 25 (sl 58 yills Jabaall cill) ) sda e paald) il sins & il
(F1S1, F2S1)B 4e seaall Sl g Fy, Fy 58 58 Jilad ddlide Cile sanse 4336 Calas Cups (Lijlia
3 s Ll i glie 2 S (F3S)) A e saaall 10 a8l sladly il ddass g an )
Aa skl )i s aa S (FpS)) C ae sandll

AN e saall cdleas 580 s (S5) NaCl L/ mmoL50 ale 3 5 bl dldas xic
a8l (F3S)A e sanall 2l al 5 ¢ diliia e sane dapl ) a8 ) ool Laa

31 Ly (5 sial) 3d dilian 2a S (FpSy)D e sanall 2l i1 (a8 da glall )

B e sanall al i ol ¥) da slall s 2 503 QIS (F1S))C Ao sanall 5 (FS)B de sandll

C e ganall o (pual

1 ¢ 558 NaCl L/mmoL150 ale 38k cilll dldas die (Fy,Fp) (ssimal) ili Jilas

o slie 2a S 5 (F3S3)A 4o sanall ol il ¢ 5 Ailiia Cile sana 453 ) o) 8Y) e 3l
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

S (FpSg,F1Ss ) B de senall 2l Ll Cuan (ol 5li (FpS5)C Ae sanall ol il a5 ds sLall
(11-4)Jd 52> A shall A sliall Aans gia
D AEN 4 il 2-2-4

8 8 A gl K™ (s sina g (g sl —aaill CO,LSS L) Janme o sidiall il Crena
il apanal it agin Jalaill s da glad) g aaall o gill Jadll i1 jedal 5 Al jall con ol Y1 Qi

Sl 138 o it (sdadl ¢ 31 5¥1) Comiall el (oS Jadll i maadl Ay s (ANOVA) (S-p)

Jsan (A A saall g A gaall oo 4 jleall Al o 3 o) 960.1 e ST (5 s e L gina (oS
48y yhay agia Jalaill g da slall g aaall WSI Jadll 50 ala apnis &5 (a1 138 e 5 (13-4) (12-4)
;b WS % 5 e e new man Keuils

b (§) 49k 6 A - il COp S e o agdy AN g auaal) g da glall Gy Gl Jalad (12-4) Jsaa

FeSO4/H 20'.-.' Jalaal) ah\.e%l\ _
el Jalaa [ g baall LAY | Jlaia¥) | Al G [ Dol dasa [ okl Jaaa
63 S Gkl

0.0000| 2624.90 3 Za 5] cSlalas

2.7% 0.01 9 ) el
0.0000| 499.77 3 Sl colalas

3.4% 0.02 36 ) sl
0.0000| 26.44 9 Fe/Scm Al

il gda baguligl) yaic ogine to agin JANEY o paal) gda glall cdlalea AT o ol Julas (13-4) Jei
FeSO47H,0 = Jalaall aklalal)

Gl Jale | (s bmal) il ady) | Juaday) | Al b | A pad) da Ol s
63 ASY bty
0.0000| 1163.76 3 Za o) colalas
2.7% 2.78 9 el Gl
0.0000| 476.07 3 RS
2.6% 2.60 36 el el
0.0000| 19.73 9 Fe/Som Jalal)
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

© @) A 3 -]
D daglall Jad i v/

Aaslall Of cp o padl) e A8aal) A5kasS sl 5 dan 5168 sall 5 un 5l g9 il ldarall SIS (g
Y el 13 g 68 G Lnliie |80 sl cblelea e il (oan 3 sl ) 580 e @ il
D (11-4 Jsaa)ailine e sane dxy )l ]l
ke S aa gai Spda slally dlalea e a1 E ;A Ao geaddl -
- Sl 13 Al Caat il NaCl L/ mmoL 25(Sy) S i <ilase ladl il @ B e sendll -
Ll & NaCl L/ mmoL 50 (Sp) xSy caside ganall o8 0l 33l 503 Cde sanall -
| yisi JiSI Lebea (S5)NaCI L /mmoL 150 S s de sanall o3a 3l il dlalas : D de sanall -

D yaal) Jab v

oo kil pan FESO47THL0 susa o Gy e Liy Al yoall @labas < il
 (11-40 535 ) Al e gana Al ) 58l 21 5AY) o3a e )5 A slall Ml
s gLl daslae 2 (L/pmoL 0.2 = Fy) A e saaall -
Aaslell dulia caas (L/pmol 0.4 = F,) B 4e gendll -
s slall dulis (L/umoL 0.6 = F3) C 4 senall -
cuaad) (el Jady 355 sie (w2 A8la) (50 = F) D 4e el -

s glall g asd) cp JAIAN Jad S5 v/

Dy (Sp) Anslalls Jabaa ) ) 31l e Wiy agidlia) vie Fp, Fp 55 il 4glis
(F1S0) A e seaall ol il Lol da slally 80l o gia Laal il culSs (F3Sg, FoSp) B de seal)
. (FoSp) C e sanall 2l il sai ae 45 jlie daslia 48
Lo S i dalaall il G311 el ) agiila) o Ry, Fy 5 5 Jila
i) A gie a3l culS il (FpSy, FaSp) C de saaall Mia (S;) NaCl L/ mmoL 25
Sl gl A slie cilSa (F1S)) A e sanall 3l il Ll 4 slally
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

Canily Fa, Fp 38 58l 40 (Sy) NaCl L/ mmoL 50 ale 38 i clll dlalas xie
A e seadd) 3 pe Dl dpnbual) s sl IS a8 501 (F3S,, FoSp) B e saaall ) aaal il
S 13gd 3 55 5ie Laal il S (FpS,)C e sanall os S daslia SV (F1S))

Sle L) Alaad) aaall @dlles il NaCl L/ mmoL 150 ~le € i bl dlalas 2ie
¢ da lall Ao glie Lol (F1S5) A de seaall 1 ilil) ddlide cile gane dao )l calais 31,59
e ganall Laiy dulua L3 8 (F3S3) C de sanall ¢ dubua Caai L il (FS3) B 4e sanll
(11-4J 522 (R ) 35 5 Wl A1 (FoS5) D

D ostad) Al 2 - @
D daslal) Jad i) v/

Aol 5SS Chm aall sl e DRI pak Sl s e da sl cBlelas @ il
- (11-4)dsaa ol Al e sana
s slal dala Al LY gale Waol il s (Sp) A de sanddl -
8l Ao sia Lo i NaCl L/ mmoL 25 (Sy) B i sexall -
NaCl L/ mmoL 50 S jill Lubua Ll il (S))C 4o sanall -
NaCl L/ mmoL 150 S si <uilS agilabaa oY 1 yisia b 2l 501 (S5)D 4 sanall

D yaal) Jab v

COllae (e Sl kg sdal) e Ui |l 51,080 e W) diliaall aaaldl clalas @ il
(11-4)Jd s> Aliie e sane day )l M agale Jadll il p 555 4a Ll
Aaslell daglae ax (L/pmoL 0.2 = Fy) A de senall -
s Ll idlia cami (L/umoL 0.4 = F,) B e saaall -
Akl dulis (L/UmoL 0.6 = F3) C 4e ganall -
cuaadl (ali Jady 355 sie (2 Ala) 50 = Fo) D 4e el -
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

s glall g aad) cp JAIAN Jad B v/

YT )58 8 (Sp) A slally Jalre yuad) il (3 )51 e Wi ddliaall aaal) e Cagss
A ae Al L (F1S)) A 4o seaalld diliie e sana Ayl ) Aol jall
Jady U gie aa ) J3) 5ai (F3S) C ¢ (F2Sp) B Ao sanall (s (A bl (FpSp) D Ae sanal
VRV W0 S (P DA PN |

Fa, >S50 e dS s il (S;) 25 NaCl L/ mmoL Jase ale 38 5 bl dlalas xie
Ao sanall 3131 o 4 jlie da llly A Ao 5ie paal a1 (FSp (FoSp)B - Ao send) B8535
oS R dulua aa cilS Al (FS; ) C e sanall ol il 5 daslaadl (F1Sp) A

i s NaCl L/ mmoL 50 S s da slall 48] aie g, Fp Sl (e IS ils il

A e seaall 3 e 4 lae ¢ A slally il Ao sie L) il (FSS,, FoS,) B de saal)

A lall Jady 3 i gie S (FpSy) C A sanall a1 al Lai 5SS 3¢ 4a il (F3Sy)

Sle Wiy Gibeadh aaall 58 5 55 e JS B8l Nacl L/ mmoL 150 s sl ddlaa) aie

a0 lie Aa slall lin aa ol i1 (FoS; , FaS3 )C e seaall S5 Fy, Fg 31 5Y!

3¢ da sl Laal 1 (F3S5) A e saaall Laiy L3l o sie il S(F,Sg) B de sanll
(11-4) Jsas oalall 3 5l

D Gt (o A RN 3-2-4

Loadlly Al Jslaall 3 Fe-EDTA 55 o aall dila) ¢ 5 4 jadll & )lie cad
oyl diaill Gadaty ellds (FeSO,TH,0 busa e GlosY) o Wi, anall dila) ;46
IS ) il 5 e (RT) ALl 4 sl cileUadl) apaal a3 ((ANOVA) Vs
Lea 5 YT ¢ agin Jalailly A lall s aaall oSO Jadll S 150000 5 (Lsd ¢ @lsl) 21,800 Slias i
&t K" ssina 5 (COLSS s ai-cantill (50 ySU T A5 Las) laia s (,pn) iball ) il
Jaladll A e daasl) agileld 5 (ACP) ta sl dadadll JAA (e doe gill agiileld L] &5 ) 53al)
(15-4)(14-4)d 5> (e adl 381 (S-p) (V2!
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

@Y (o cnaoath Jad ) g Gl Jalas (14-4)Jse

Ol Jalaa | (g bmal) i) Ay | Jlaiay) | Al | dad da 2 Ol s
7 ASI G

0.0076| 15.77 1 ) Jb Al

9.2% 0.08 6 o) Tl

Gl Jad i1 G cplill) Judas (15-4)dgaa

Ol Jalaa | (s bmall i) Ay | Jladiay) | Al | Aadi da 2 Ol s
7 A8 o)

0.0000| 1013.83 1 O anl) Jad

0.7% 1.08 6 YRR

© @Y A3 -]

O O G 03 ¢ Al saal G e ST Akl G G ot gt paill Cp o) Sl ) ol
e gana i) (Sar 5 (105 90 0.1 (i ST (5 sian o Lsina cptha yaidll IS G159 e (oS Jadl
(14-4)J 522 % 5 & 5ise e new man keuils 4 ey il 43
Loty FESO,47H,0 3 3a e waall dla) a5 (Expll) 4l Lol @i 0 A de ganall -
LG e S
L J8 Llelyy Fe-EDTA 5 5 o waall dila) a5 (EXpl) ¥ 4oaill @5t B ode saadd) -

D osdad) A o -

Jad s o 138 (g giiied A paal) G e ST Al G b cplall dalas J s IR (g i
Osidliae (e gane Bliiinf o Y1 138 e 5960.1 (o ST 5 sie e Lsine saall e i sl
(15-4) J53> % 5 & 5w e new man Keils 4&
Labaall o 2l e 8 3 FEEDTA $)sa o woall dldaall i - A e senall -
By e Wy diladl (| FeSO47H,0)4st
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

ey sdadl el 8 4l J8) FeSO,7H,0 5 sea e aaall 48] ey -B de sanall -
L sl Jglaall & dilad) (FeEDTA) Y dlelaally

D G anl) il dgleld ¢ 43 B 4-2-4

Gl Gl yariall @i Jidad a5 Hsdally 315V o Gilaad) paall s ddeld plimay
G e ST Al Gl Gat ((RT) Al 40 sl cileUhadl) apaai it (A) dalels SV de sanl)
TIoAL & s L 96 0.1 Ge ST siee e Ligine ol S Jadll ) 13 ey Dl saal)
(16-4) Jsaa (idlias (e gans
Yid il 53l e i Cusy FEEDTA 3)5ma o waall dlalaall < i (A) 48 ganal) -
8ysa o naally clage ) aEVL 4 jlae dalall 380l A glie ST oo bl Jas 3 Y
. FeSO,47H,0
i Lelaa Laa @31 5Y) e L) aaall clase Al a1 43V de genddl 228 cilaidl: (B) 4e gayall -
S i cnd Fe-EDTA 35 le aaall agd) Caual cpdll ol 89 e daslall 4 5lie
Cdald)

g

FEEDTA - dlaall jodall 9 FeSO,7H,0 = Alalaall (35 o) (o (s 5 Uil Jadl) A1 (i Julas (16-4) Jga

Ol Jalaa | (s bmall i) Ay | Jladiay) | Al i | Aadida 2 Ol ydaa
7 A R |
0.0000| 459.25 1 Ot g Ll Jadl)

BYXENNRLIBEN
1.3% 2.02 6 ) (Al
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

- kB 3-4

Ciia e ool DS s ) @l aidl Lo (ACP) sl laay) Jidail Gubiy
il Llin Jasa of o ¢ Lycopersicum esculentum Mill (var : Riogrand ) ablebll
97 4ausis FEEDTA )5 o aaall agall ciliad) ol aY) Sie ) 5dall 8 K™ (s sinas (pN) 52l
< %
( COLSS) (sl ~aaill (52 S i 5 )Lt Jare o WS il e (4-4) (2-4)J 52> % 98
B1sY) e Lay FESO,7THH0 ) e maall agall Canal cpll o 331 Sia 53l 3 K™ (s 5ina s
paall e sill Jadll i el ol paiall o3 il e (8-4) (6-4) s> % 96 <% 97 Ay
Bl (5 AV @l el 45 5l agia Jalaill g da sl

(RT) ALel&l) 40 siall clelaill apaal cind L'ANOVA glils Vaisy) dalaill ) 1alii
GlosY e ST sl e Lgilels CulS FeEDTA 55 (o aall dila) of (o
&) &2l OIS FESO,7H0 5 9 e G5 o Wi saall dila) L ( G5l 1 B/ L3t A)
<o new man Keuils amiil b 138 5 ()sds B/ GlushA ) sl ge ST @Y e sl
O Aadl 6l @31 sY) e Wiy s o3l Jadd) 8 aaal) i) Adels a0 zlELY 5 9 5 (5 sine
de ganall Gl yaie Jalad a3 agin Jalai) g A glal) 5 aaall oS Jadll i agaad g o el IS L
6 s e Lgine Ll e an ils o cptal) dilas o 13) i saill Gala a1 a0 i 31 (A) Alladll
daslall ) YA A G expl : FE-EDTA sosa e sl ddla) o ) 960,100 LS
new man awiil Il 138 5 exp 11 FeSO47H0 5y 5a o (1Y) L Albaall ae 45 e
& o da sl a3l JSaal Gl 138 e i (exp |1 2 B/ exp |2 A) % 5 s sie e Kkeils
o Al pualiall (amy culla g LAIAE | yig8 Caaad 5 3al) dihaie el 2 3laY) aS) 53 daiis Jau o)) pH
. (1995 Aurelie et a) waall agin e Clill 3 jua

Aa slall a5 ok i el e 21 a1 e s 5l 58 jall 5 AlaasS gl 5 A 51 50 3l A8 all
Ge ST el 55 I3 L/umoL50 = F3 5S4 FEEDTA 3)5ma e waall dilia) o) iy
3auSY) Aadail (5 e e dglle clillaie apaall o jliel da lall jlall 3Y1 AN ) A cs Al 505l
5 5a Glo 4,0all 5 sl 8 4eeai (1985 Marschner) (Fe* — Fe® + ) Jiayls
Gt Lty ol il 4l Ll alesy Phytophyritine 5, s Sle slalll 4 5 stromaés Fe®*
L) FESO,7H,0 3u5ma e anal Ll da slall bl il A1 3) 3 L/pmol 0.2 = Fy 5:S Al
osaall o A glal) Jad S Jady sail) 33 ) el G aa 28 1) 5Y) e
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

s A a1 31 W) e L) Ciliaddl Jsladl <l e o813 3as i (2001 Romero et al )
it apaall 4llal) o labeall dpans Egan Jlain) (5% G Sy WS (5 a8 -caad COLSS L) aiay sl
sda (oS5 38 Ax slall Jady sdall 568 o il Lgida o Y Al 30 5l 03] il Alain) Ao s
3y sa o waall dlea Jlai il V) (1957Wallace et al) 4ol 31,5 53 e i) clilay)

Jelad ) aliia) 31 5Y) e L) FeSO4TH0 ) 5a o aliba) (e dileld ySI Fe-EDTA

- Ol G ol
D4 ol g ) ALY e da glall g wpaal) G JaNail) S 1-3-4

expll : FeSO47H0 sl expl : FEEDTA 35 e ¢l g Cilinall saall clalas Cumis
Coadall o) iV e A galae daa gl g b et ciaa) sy aalall 45 jlea da bl Anlidl HEY) (e
(16-4)dss 4 paill A laall (aliss) 5 ) gaill o lii) dads A gadall Joiadll Lol gL ) 4 10 Jids
058N 2l S5 L) 8 o)) e Y (expll: r = — 0.476) , (expl : r = - 0.214 ) pnirs
Jue gy X (expll:r=  0.880),(expl:r=  0.744)pn/CO,Ss (s si-cuaill
22 (1999 Sultana et a,1993 Gracia et al) (expl:r=0.915) (expll:r= 0.798) (pn/trs zll
sl A 351 3 50l gl ) dagii (S5 38 Al gkl i sl Clalral A 5l g Sl ddaiuy)
Al dpa pall ) saadl B iy LOAT e 3N oLiially a8 gia (M) 3y LLlld | )l (6 siuse e
ey s St Jlea e da jladl @l 5l ) saall oda daslie i 5513 (1994Mary and Ying)
S KY e Jlam) gl ) ) ol Al 1Y) (1997 Yan et al) Al zly) e 4y )3al) 40al) 5 )8
Jashll saally Saaidl (KY) eaixdl 138 (exp: |1 1 = 0.843) (explir= 0.752)K*/Fe*" &),
(emy Lee (1983 Demming and Gimmiler) sl 4S ja )y 4w jladl LAY 8 Ja seaty
B L)y (exp | r = 0.654)(expll:r = 0.818) trs/ tre il elall 33405 5 il Jama glas )
(expll: r = 0.871, 0.828, 0.920) K */trs/tre/CO,ss (s i -canill ¢ 52,81 2SI
Oe i FE™ ¢ FET waall Yl sollll gty a5l e (explir= 0.595,0.766,0.709)
da gLl ST agliy alea A Y Riogrand Sl chiall e a8 58 A KY juaie (f L
Cilisa aal Liings /A di sl BaaS 8 aabuy il 3 (g oa0 pll il 50 aaall o e Slad,
aa - aaa) Daaged) i g sl i Sa aaf 43l LS (1980 Spiller and Terry) cusdl s ) sISU da8all 2
Aadadll) (5 sinsa o il g I AU (g o - ol - an) Aann ) i g pall g (G b 52 -
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

1995Winder and Nishio <1991 Toshihary et al,1989 Abadia et al ) PSI| « PS| 4 gl
U5 pmsa Lo ™" 3aall 4 i) 3 ) guall (a seadlls ( 2003 Ashraf et d , 1999 Chrysta,
Jad i) Ciaaa apaally il Alalaad (1980 Katyal and Sharma) &l 31,531 ) sial e
gl ) e el (31 5Y) b FeT <) aaally Fe?* Latil) aaall (5 sina L) A i 5 4 Ll
«(exp I: r = 0.946) Fe®*/etr ¢ PSI| «PSl i suall Lakas¥¥) oy (etr) <l s Sy J8 Jans

A dea 0a (@ PSI ) sl pUaill oI 350 jall plis ) e sdea o (exp 112 1= 0.727)
(exp I1: 1 =0.822) « (exp I: r = 0.890) Fe*" / @ PSII (1991 Gabriel and Jaleh)

AUl asead g Ui dleld caal 38 (exp 11 r=0.787) (exp |: r =0.933) etr / @ PSI|
(LHCPII « LHCPI) PSII ¢PS | 4 suall dadai¥) (5 givua Ao 433 guall
3583 elde clidig e 1/3 5 LS Jd s, (e 9% 50 of 3 (1995Alexandre and Peter)
(1993 Richter) dibes 48la ) 45 goal) A8Uall Led Jsati Al a8 gall 038 eyl

A Ay s el ) el 1 o5& 38 (exp |1 1 =0.926) (exp |: r = 0.833) @PSII / Fv'/Fm'
I3 2SO Ly Aaenie Byie ity o ke o (Dy, Dy) Jelill S je s siee Sle Fe?)
Lleli glai)) A ol Al Y1 (1993Richter) DyDy G s 53 3sa s daiis dlle 4301 3ia) 5. LS
Rl 5 (QP) 4isall sl alad) plii)) 4 Gt (Al 5 CO,p Canill Aggrial) Alall Jlariai)
Aaslall Ca gyl caat sl i Aaiii 3 i giall 318YL 5 28 LEIL 4 5lea 138 5 ¢ (QNIP) A sazadl) e LaaSl
AaUal) 5 jiay Laleds) ) ool sl Jasy GBEY) (e Jelill <) 5o Ailua of f (1997 Park et al )
138 39y 38 4laeS A8l ) Lely sat g 4 gudall AUl apent 5 ldaiii) 4deld <ol 38 3,0 a3 ) 5a e
Jsdd bt o ddailaall (3 1508 150 Gl Cun apall Sllas Jady KY eaie JUEE) i A5
(A pH) ligis ) S 55 3 il paiall 2 S slie (5 siua e HY Ol g 503

(ATP)& sl 3008l sy (55 0l 5 (1986 Heinrich and Ursula,1985Marschner )

«(1999 Aisen et al , 1975 Boadman) - s b ) (5ol wasl) s o) 138 e cpiy

xanthophyll, zeaxanthin , Jic dsaall Gl Sl (e 35 S5 e Siag 8 g2 Y
(2001 Amy etal ) 5l a3y ma o daggiall 4l 3 jizy e 415 5l violaxanthin
(85 653aLk) (17-4) (16-4) J<
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1555 Y cilual) Al dadlas o da gladl g aaad) o JAIAN Jad S5/ al 11 Juadl)

Pn (umol/m?%s*

0.77 Eexpl

0.6 & expll

0.5+

0.4+

0.3+

0.2

0.1

S0 s1 s2 s3
(A / mmol) 4aslall cSlalas

sl Jadl) BlaS o da glall cdlalaa JA117-4 (84
al) cBlalaa o BRI (ks Gy a3 Sl

0.71 M expl

0.6

Hexpll

Pn (umol/m?#s*

FO F1 F2 F3
(A /umol ) yaall clalaa

bl o oy adl) SSd aand) cMalas i 16-4 84
a glall cidlalea e I (i A gl Sl

Hexpl

Oexpll

=

o

o
]

60

(Ppm )osialy K+ s sisa
(o]
2

404

20+

SO S1 S2 S3
(A7 mmol) 4a slall cBlalas

b psauligal) (5 gina o Aa glall cdlalaa JiI 19-4 JS&
Bl cSlalas o8 JBI Gaty Gl adll M8 il sda

160 - W expl
140 | O expll

120
100 -
80

60 -

(ppm )usialh K + s siaa

40

20

FO F1 F2 F3
(A /pumol ) yaal) <Blalaa

uéf‘”uu‘g.ﬁ\ gjﬁuu.b aaall aMdza S 18-4 JS&
ol o 05 I (i (i) S S sl
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

D Apilaas gl) 3 ALY o da glall g maal) G Jalail) S 2-3-4

Slo L) sl s Cilaall aaal) @Bldae Jady s3alls 31 5YL K/N@ Gy dalaa gl ) )

daldll oy lall atic FE-EDTA 8 5a Ae S5 Joladl 8 51 FeSO47H0 ) 0 Sle (1 5Y)
seall g lai,) A sl a1 Y1 s3adl s 315V A o s seall 23l aS) 55 Canie Clalaall 38 o Jay
Ol ol s 5 S sIallS 4 5 sandU dalaiall cilydall JMad) Galéai] s Y5 (PO) (5 3amY)

(expl: r=-0.770) po/pro (exp Il: r =-0.764 ) « (expl: r =-0.898) Glu /po

1YL il e Ll g i) 4 (1994 Ober and Sharp) ( expll: r = -0.843)
Jara s gl Jiail) Lol ¢ i) e (uSail 63 5 (exp |2 1 = 0.865) (expl:r= 0.409) poltre
il e (‘expl: r=0.414,0.445)(expll :r =0.702,0.886) po /pn,trs zill

G S As slall il s pen Cnd aall e Jady Galaiel) 4y i) gl ) of LS

&K' Gsima o iy ba (e Fe? Ll aaally FET aaalls Ca™ ¢ KY oo IS0 unall Jumy!
L0l LA (¢ giue o Gl [ 058 O () et e Adailaall 3 Ylad |50 41 530 ])

da slall i alaa iy K JUi) Laydis 138 e 5 (2000 Edwardo et al )

SIS 3l g sl aall Fe?* (s siae paliasly Uasi 5 (2003Cherki et al , 2003 Ashraf et al)
(expl:r= K*/FeT «(exp Il: r=0.911), (exp I: r = 0.826) K" / Fe®* ,s2all i FeT
Jais 5 3l Jiaall pH gl ) Y 138 3523 Ly (exp 11: 1 = 0.835), (19-4 18-4) JS 0.910)

L gl 8 KT (s sine (alias) daii ATPase m »Y bl asd (11986 Bienfait) 4 skl

N FE™ Jisad 5 anall ) 35ay) 30l wd; 3 Y lad 1) 93 a1l da 5eald (2000 Edwardo et al)
s okl i gl (1990 Graciano and Seirgo) <oball I aaall JEY 5 juall 5 suall Fe?*

¢ ] dadl (5 giun e iy yIY) 6 balis hadhy 5 (1993 Hermandez et al)cs s sStiall dila 5 e
A5 3 oanall Aadail) Lol Japtii ) IS G g ps 5380l & (2001 William and Scott) 11

cua ( ferredoxine, cytochrome <Peroxidase, catalase) (e (e ) balis culd il <

S g25 Laa Ho0p 05 suell 3ausSl (38 oS0 55 g3a) 8 Fe™ Tadall yaal) i ol aglalids midy
e sl A Y 5 0l s )l LS | (1999 Down et al ) dalall 8 cusdl 5 ) 51K Jalis a3
Jin) i Na© paie O i 138 31 5Y1 A& K /Nty dabee ¢ 165 )) s cilS 3al) (5 gioe
) K* uaixd (exp 11 1= -0.833) (exp I: r =-0.315) K*/ Na' « ¢l,s¥ Jl K* paic

(expl: 1 =0.922) K*/Ca™ _uS 434kl )] 13¢] 5 Ca™" e 438 je a5
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

il il AS ja iy S JESY) L JAs) g8 s3al) & Calt yeaic 5 3, (exp I1: 1 = 0.894)
glii)) o Sty las 1Al o5 sl e dladlaall o aidda g lsle Db GuSall 5 <l sl dasl
JE) st (1974Volz and Jacobson) 4l jalisll (ali ol dals ) saall el Ll
Ll s 591 138 ) 5 3 gm0 a1 pH il 31 33 CaP* pemic i 35 K pumic
53 il 58 (1998 Mutawa and Monsour ) Ca?t yaie ddawl s K ' jeaic JUS) s J
Gl diad KT N aial pllaial) Jail) e I pmall 5 e 3301 sLiall aa) il K*-Na'-ATPase
maie m A [ Jsan 5 A LIS A el RN e Sl sLaall oy Aa slall Jady CaF eaie
(expl:r=-0.412 )(expll:r =- 0.769 ) Ca**/Na" il s« »e Ca?* K"

.(9-8-7-65~1) (2003 Ashraf et al, 2000 Edwardo et al, 1997 Dovenport et al)

D4 gl g pall B ALl e daslall g aaal) G Jaladl) i 3-3-4

Bysa o @losY) o L) elge clil)l ) Gilcaal el adldaad lagy) Ll )
LS gl 5 m 5l g dl) 3 oalal) e FEEDTA 35 e Sl Jsbaall 8 5l FeSO,47H,0
& FET I Fe hadall yaall dans plii ) of i) s 3) Zom 158yl 5oa e duSaia calS
(exp 11: 1 =-0.227) (€pi)fsl) Sliaiuy) da 5o (aliaily Uadi ja sdalls 31 5Y)
GAEY) saill () 5a p Lgale Jane ilill Dum ol 58 5all laiu¥) o8 | (exp | 1 = -0.379) Fe ** / epi
G153 a3y (cofacteur ) 38l aiall Fe?* Liill anall ey 13 (2001 Corneluis et al)
<& 134 (aminocyclopropane carboxylase ) (Ethyléne Forming Enzyme) EFE ¢nlSY)
S G 3 i) 13 Ay 8 IS 4 G i gl e il FeM ol PP ) b pall
il ) Allaia) Jan Ao J s sl bl (& by S) 3
epinastie Al Slaiuyl gl ) Je &all 3 (2000 Schmidt et al , « 1996 Landsberg )
e g gl adi e 13 uSaid G 5YL il slall alias) A (2000 Y oucef et al )
Al 4adll 5 (exp Il:r =0.747) (exp |: r = 0.879) Fe**/ LPI &Y
(exp 11 r=0.726) (expl:r = 0.923) Fe*" / PI

31 FESO4THH0 b 5a (e (31 5Y) (e Ly o) g ciliil) U 3p0a ) Ala) (f (B Ln griliinns
2138 (Fg) aaadl aaliy 45 )lie da slall ald) il a2 Fe-EDTA i) sa e Lull &
>kl s jigicalle 5 da slall (ubual) Riogrand sl ciivall ¢l shu (e & paall S llas ¢
- (Sp) A slall aaliy 45 e
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

- AadAl) 4-4

Lai) 5 Jas Laliall Jalsall o s o 3) i all L Lay Joall alans 23 s slal) (S )
Cuajll laal) Al g ladY) 5008 48) yo e A8Ka de) ) sk dpaliatl] Caghl Al Ly oLl
Oxindl 55 gas Aadle olae ()5S0 La sale 1) A gall olaally (sl alalalall sl <l ) juadll (e ) Sl
OtaaY) 80 daii Lelue AlSa) 092 Ayl mhans e~ DY) el 53

(23 Aiall Al (ga Ly B gy (s sinal) By (T4 e B e (o)l Jleria) o LS
(N-P-K) S 4l3all jualially (i gat La 8alad ¢ sdall Adlaie Jusl Lebuay 413a]) jealiall ojlaid )
S e i 138 Y] s AT g (e Ay il 0885 L g g5 ¢ A (e oo 10N LY i)Y A
4358 aaall Jie (g yreall 40 50lSh Aldall pealially dlaia Y sa Liind o Cagal 131 ccnlall Jiall 4,310
Ayl cillee 330 (5 ghua e 1501 sl

Leall Capal Laalas) A sladl g aaall ( JAI0  sgie ypasdi] cpialele (i yad Al all 038 Caianad
e GosY) o L waall ) caual 4l « FeEDTA 3y o S0 Joladll & waal)
Caiall gl e i Goga 2aally S laall o3 O uad sia Apale Cag sl Cni FESO7H 0 53
a1 a2 aldl s gl dallae g duljall e JY1 e 3l 8 43Es) Gaw 3 Riogrand osbesl)
CAaS o s A sl e 58 Ao 5168 e ulase Bac A8) e

Caiall 138 (5ol A slall T8l o sgda a5 A AlasS sl 5 Am s 3udll 5 A 158 el lllisall e
el sais (LPI) s sad O dzie 30 5 sl daad XS 5 (i) (Aol QL) Al jo (A (el
Jia 4y ddagi yall gl 5l 5 (PNt sacal) Jafiadll ol Al 5o A caliad D gl g i) Al Hall Ll (PI) 4l
Ciliaie Jilad &5 WS (rs sl deglidl ((CO,Ss) wrd <aill CO, L) Jara (trs )il Jass
PSI| 4 guall Zadai¥) (5 sina e 4 goall dUall qpent 5 Cllafind dyleld 48 jaay Ly 510 ¢ ladiny)

Aail) g IV JUEs) (g gie 223 S5 (G PSI ) (oSl a2 93 3l 48 j2a s (FV/FM™ )

disas sl (NP) 45Vl Lt jlae s (QP) Bbswall el sled) 5205 () PSII ¢ PSI (sl
5 sina paaip (tre) loll Aplall dppaca )l o (o paill &5 LS 5 jinie 5l () Aaagiall 43 gual) A8
5 BN Sl Qs Gash e (PO) s el s A yad sas g S Al AN i
(FET) U aaall « Ca'™ « K* eNa' Jie 4613l jualiall JUi dleld 48 e ) Joasll & sl
«Chl, Jie fgpall b Kl any Lo Gooaill 5 LS (Fe'™) Gl Jsdall b kil poal) Alls
(Glu) 35851l s (pro) sl s Ll Jie 43 e cilalaiall any s Car « ChIT « Chl
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

aaally ailalae oL da glall bl Caicall 138 @sli 7 33 8 Craalis 5800 G i) o3a

O Y Fe-EDTA 55 o Slaall Jslaall b aslal 5l FeSO47H0 3,502 e GlsY) e L))

AN e Al G il aal zlinde AT L) jesie (e caliag @lslull 13 7 58 8 daaliall (5 sive

Ly Ailan) dul )y Cojal aghy Jalalls dsslally yaall o il Jaill 1 led) B Alle 4oy,

Sle (ANOVA) Ll¥aiv] 4ilan) 4wl s Cyjal LS (ACP) dandsaill LS pall Jolas ¢ L) 3 clias

dalaill 5 da slall il siie Cind paall oS Jadl) i aaail (Sp) dddiadl apacad cand dledl) & prial)
sl GsY) e aein

- (expl) LSs¥ 4dl -

sl Qi Bl o 5 sl al il il e didaall dpiea ol Ailaay) A all casa

G e 96 (98 €97) Ausis 1Y) it A Alle Aol Ll 53 (A KT (s 5 (p) il

ol L (r=0.925) K*/K/Na 5 (r=0.971) pn/Fe®" o bl ) Sl das s &l jpaiall 3L ae 45l
Ay sy agi Jll 5 Aa lall 5 pal) oS Juil) ST i 23 60,1 (3o ST Ly sina il Jilatl

;b S %5 s siee Ao new man kedils
D daglall Qb i v/

1Al e ganall 06S5 8 Cuniy sl s 31 5Y) e Libiia |l da slal) <5 lalas < i
(L/mmol 50= S):B ¢« (Ll = Sy + L/mmol 25= S):A Se sena &3 @585 (31 )5Y) Alla
c(2li = S) A ;L LS S Hsaall e da gl i 055 Wl (L/mmol 150= Sg): C «
.(L/mmol 150=S3) : D ¢« (L/mmol 50= S,):C ¢« (L/mmol 25=S,):B

D yaal) Jab v

Sile sana day )l ) dsslal) cOlas e il s sdalls GsY) e aasll Jad il g 5
¢ (L/umol 40 =F,) : B « (L/umol 50 = F3) : A Lsaadls 1 s¥) e JS) dgaliia
(2l =F):D ¢ (L/umol 20=F;) : C
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

(JAI Jab i\

(2alill =Sp) Aa sl dilia) aae 2ie (31 5Y) e FE-EDTA 35 o aaall cllalase < il
@ L ¢ (FoSo <F1So) 1 C ¢ (F2So) : B « (FaSp) © A Aisia ol il A3 (585 b s
¢ (FaSo) : A il At e sane dny i I a8 e Jadl) il p 555 500 Al
(FoS) D« (A1) : C «(FS) : B

S GV e sl dxé il e 555 (L/Mmol 25) = Sy S i da slall Al vie

) ol 1 g 5 el Al Ll (FS)):B ¢ (F1S; <FoSp ¢F3S)) @ A Gie sane

. (FoS1):C (F1S1 <F2S,) 1 B ¢ (F3S)) (A e sane &30

G ) 31,531 Gle sl Jad 53l g 555 L/mmol 50 = S, oale 58 i Alelaall die Laiy
g8 sl dlls AL (FpSy) :C« (1S « FoS ):B « (FsS) : A dilide e yana
(FoS2) : D « (F1S) : C «(F2Sy) : B « (FaSy):A At e sana dny )i I il 128
Cua 3, 5Y) e aaall Jad S (s L/mmol 150 = Sy S s da slall ddlia) die g
Ul 8 Wiy (FoSg) 1 D ¢« (F1Sg) :C« (F2Sg) 1 B ¢ (F3Sg) : Adiliae ol il day i it
(FoS3) : C ¢ (F1Sz¢ F2Sg) : B ¢ (F3S): A kit e gana &3 ) il g 555 530

L expl | &8 4l -

~cad e Sl asl G L) Jase o 0ps (ACP) hasll Plasy) dalasll ) ol

238l pedl Gilinall 2 EY) Jial b Laals 8 siall K psunlisdl seale (s 5inas (CO,SS) 5 A0

il e 96 (96 ¢ 97) A LAY Gl il 4jlis Alle Alelsy FESO,7H,0 sma e

O Jdatyy 53l (r=0.945) K*/K/Na <3594 (r=0.935) CO,sg/gP ¢ bliis) St da

new man sl bad agin Jalailly da glall g paall oSI) Jadl) 5 sl i Ll Slas (g yasiall
;e A % 5 ¢ siee e keuils

D daslal) Jad i) v/

il pana dayf i 6<55 aaall Elalaa e il kg sdally 315 e da lal) il Jils
¢ (L/mmol 50='S,): C « (L/mmol 25= S,):B « (2Ll = Sy):A sl didas
.(L/mmol 150=S;) : D
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

D yaal) Jab v

day )l S5 daslall Clalae (e il Gk Hsdalls GI,sY) Gl maall Ll Lead il
¢ (L/umol 0.4=F,) : B« (L/pmol 0.2 = Fy) : A : kil dilis cile sane
(2ll=F): D « (L/umol 0.6 =F3) : C

D JANA Jad S s

( So) Anshall bl Alalas pae die sdally 31sY) e Wibie 18l waall dlaas s
« (FoSo ) : C ¢ (FsSo <F2So) : B ¢ «(F1Sp) A GlsY) sl Adlide e gana & cullii
(FoSo):D « (FsS0): C ¢ (F2S0):B ¢ (F1Sp) A e same 43305 i o< 2 ) sdall o) Ll
palis 359 e sl Ll s (L/pmol 25) = S ale 5:S i ) Aldae e Ly
s 8 Ll ¢ (FeSy R3Sy ): C (F2Sy) 1B« (FiSy) @ A Ailiie cle same SO0 (3685 b
(FoS1) : C« (FsSy F2S1) i B« (F1Sy) © A G120 ddllie Cile gane 8 i s gal)
G Gl wasll il Bl L/mmol 50 = S, oale 3850 clll dldae die (s b
(FoS) : C¢ (FsSp ¢ FoS):B ¢ (F1Sp) 1 A Ll Al e same 30 MSiie 5l
Sl vl dad i s (L/mmol 150 = Sg) daskall ) Sl dlalaall e oY)
¢ (F2S5) B « (F1Sg) © A Ailinae il yils day i 31 5¥) Als 3 i oS35 53l 5 G315 5Y)

¢ (FlsB) c A L Gle gaaa S Y) cﬁ}ﬁ_ﬁéJ}'s;}\Mugéui (FOS3) ‘D« (F3SB) ‘C

. (F3S3 ¢ FoS3) : C ¢ (F2S3) B

O 2T O A -

Omeal 318 clie Al @l pustiall Qs 23 (ANOVA) (JYainy) Slaay) dadaill ) lalii)

sdasladly aaall WSl e ol Jadl) 5Tyl 5 expll: (KT, COs8) ¢ Expl: (K¥, pn ) dis

o Lsira oSl Jrdll Glay s oy adll IS (RT) ALl 4300 gifind) e Unil) aganal Cond agis Jalaill
t b N 96 5 s sie e new man Keuil's aamil e 405 55 25 960.1 (e ST (5 siase
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55 ASY) Citual) dybua Apllaa o da glal) g paad) G JA1A Jad S5/ aql ) Juaadl)

L 1Y) K BXAV/

D bile ) BsY e Gdisadl) SIS aaall Jad il p s
Gjlie @Y e ST lelsy FES0,7H0 3o o cibadll aaall il 1 A de sal)
LY A il
A a6 )lae 31,551 e J8l Aleliy FeEDTA 850 e Ciliaall yaall il : B e sanall

;oo Al ja v

D hile ) osdall e b yaill ST aaal) Jad ili e 58
Ljae sdall Je il 4 FEEDTA soa o waall dlbaadl Gl 0 A de ganal)
AL &y el
B sl Gl Adels O FeSD,THAO s lo aall Al i ;B e sandl
¥ A pailly

F Oy il st il Ao ld oy A5 JBa) - o

Ll Sllat A de gaaall gl Cp o) o Aol oL Ailal Adeldl) cld Cle gaaall Jalay
43y yhay 3l V) e aaall oS Jadl) i zliin) &5 (RT) Aol 4300 gdial) cileUadl) apanad can
s sl ) %5 i Je new man keuils
Fe-EDTA - ildas aa 5 sda il (dl) aa da slall da glia S3SY) 0180 1 A de sanal)
s e Wiy anally dlales aghl sl culS cpall aa da slall daglae J8Y) 21 ,3Y1 2 B de gasll
. FeS0,7H,0
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5\:.3933““ ‘_’éléi 3 ?Lﬂ\ uadlall [ Cualdd) Juadll

D Al GLE) g alall jadtall

O saa Al ) alall gl dadlae e ds glall 5 aasd) oy Jalaill Jad S asgde A o s
Dl 38 Jled de gl abaladall il Cilialy A0l dul 5o 1 JgY) saal)
A% lia g Aa slall ulual) catiall 3aal | ycopersicum esculentum Mill
A slie Y 5 AY) Gl
Faale Cig i cins el Caiall 138 e wpaad) e lebae Jad i Jadi 1 SN ganall
cAalall b)Y Jest e 4508 gae

Lycopersicum esculentum alalelall il Caliuay 440850 Y) Aul a1 J g3 gaal)
da plall agrisubea gaa maad 5 Mill

Royal « (V1) Long laif : ablelll il (e 4155 lial 5 e Ly ¢ ) 138 el
Roma ¢« ( Vg) Aicha«(Vs) Heintz< (V4 ) Riogrand ¢« (V3) Marmande (V;)dluis
& & n lpany il sla « (Vo) Prima«( V) Saint pierre ( Vg) Saint ruff « (V) v
ot dllging L lgia s aiaill (3 aadiog Lo lgie o LS 2SaudUl) sl (8 DAY Ganddl | Jaall
O S5 Ayl sl g s puadll saill Al e g ALEN gl Als jey Ol L8 CaliaY) oda A o
(EC=125,7.6,5.2, 1.8) LSl dua il iliis (CaCly, MgClz, NaCl )ale L sla
a5 160 Ala yo JS il L 5 @ ye Ay )l dlalae 8 &) S SAR=9.8 @il e (Mmhos/cm)
(MSPrT «Nfr <Nfe «Nfl <Sfe <Pl <LPIl «TG) &> 5l 58 y0 4l jo Glia¥l oda e sl Ay jas
oy (FV/FM” «gqNP «gP cetr « @PSIl  <«CO.SS «rS <trs  «pn «tre) dos sl s b il ya ¢
s A (e o3 (pH «SeT <AcT «SuT «Ca™ «Na’ «K™ «chlb «chla «chlT «pro) dsbus s
o LS B yoiaal)l Galua¥) sl da slall daslia y Al gede aaad Hsdalls (31559 Lo didaddl bl
Pk LS g Calial) G el 138 (Jsda ¢ 3150 ) sl L) il aal e Cajaill

AL gai Ala e o530l 8 (ppm) K™/ (Mm?) Sfe: G1,sY) dabus

(g paall gaill dla ye ol ) 53all & (ppm) Ca TN 1 Ll Y1 e

bl 4 SUT (M@/100g / MF) @ 4.l culy )Sudl jlads

149



5\:.3933““ ‘_’éléi 3 ?Lﬂ\ uadlall [ Cualdd) Juadll

Marmande <aualls (V,) Riogrand <uall o Mahalanobis | dabue ST ) 1ot

4 )lie da glall 4l Gl ST Riogrand (V) <iall O (s 1papg = 3.65 <SSl (V)
@lall 58 5l o Ll (i LS daglia aa ST Marmande (V) <iiall

Liliie sk el Lelaa (21 5a¥ls usall GliaY) Jle 1,85 €I (EC = 12.5 mmhos/em ) S;

st S A Mahalanobis | Adlas .S il J38 e 1385 s AT 5811 A5 Ll & s

VYA 4—’)““ |D3-DO =272

ASY) Cial) s dallae o da glad) g aaad) G JRIA Jad G 2 S ) gaall
) 555

Al pall o3 Chiavat ¢ Apalall dpubiall dallee e daglally aaall G JAIE o gehe i)
& FEEDTA )5a e aall Ll Capal Laalaa) Al de ) jall lai cad oplale (i ja
Ljnd K @gial @359 e W) FESO,7TH0 b sa (e uaall L) Caal 4l 213200 J slal)
e (L/pmol) (50 : F3 <20 : Fy <10 : Fy el @ Fp) ddlise 380 5 sl (pe Clalaa day )
Sypa e (L/umol) ( 06 : F3 <04 : F, 0.2 : Fp «allll :Fp) « FEEDTA 3,50=a
1 S3¢50:S,¢25: S ¢ il ) s slall (a3 5 day jl Alelee IS e se | FESO,7H-0
saa 5 64 4a3 IS claidl 138 5 <l e day )i Aalae S &) S NaCl 3,5 = (L/mmol) (150
(PO «<tre) 4 slsa 38 (Pl <LPI cepi) 4o sl 58 o Clo 3lS0e 320 4l ye Cand Al Hall 028 Caad Ay 2
«Car «chlp <chl, «chIT «Glu <pro) tbwesS sus (Fv'/Fm™ « gNP «qP <etr <@PSI| «rs «trs «pn
aaf ant 25 LS ALl gai Ala ye ol 53adl5 GV e (K/Na« Fe™ « FeT «Ca™ «Na' «K*
il ol & il agiay Jalaill g aaall g ds glal) Jud 5 Hleda) A& Qe Craald 2l Y1 Cilia ) el
55 o yanll Gl Ll Jadll 138 1 elal [ 5dal) 3 (K™) asalisdl (s sinay (pN) blall i guall
D2l K asanli sl (5 gine S 5 (CO,LSS) sl -cand CO, Jliii) Jasas, (expl) Fe-EDTA
8 Allad Y anal) o Zlisiu) aIDA (e a3 (expl)FESO4HT7,0 ) 5a e waall Cipal W

S Ol s FeEDTA 3) 52 e L/mol 50 = Fz S b 4iélia) lvic daslall oLl 53104 5)
O WS35 e W) FeSO47TH0 sosa e il W Sl ddelyy #le L/umol 0.2=F,
& FEEDTA 3)5a o Giliaall aaally 2558 315¥ e 1,80 ST lgideld aaall 3 ) all o2

3y sa e (36 do Wiy Ciliaddl amaall 45 5lae 5 edall Ao 1,80 5T A 138 ddeld o s

150



5\:.3933““ ‘_’éléi 3 ?Lﬂ\ uadlall [ Cualdd) Juadll

da slall 4o lia JiST FE-EDTA = W sias cilage All ol 8Y) o it Aledl) & o ¥) FeSO,7H0
A slie J8Y) FoSO,7H0 5 s (e aaally Ui Lgdl sl cilage ) o) 80 4 5lae
Db o b i) Al Jlee§ Ul 8 Lilaia) (e iy
5 A8 a5 &S ol 5 das 5o 38l daa 515 sall e lSaal) aend ALl Al Hay GlalY)
353 50 Slo 5 lamall 5 Lalall o sliall 5 Al o seda ST A8 taad W it Ao 51 55 5l
elamy)
St el ya) Aglae il 5 Aa sLall Al Cay ja L Alels SV cila Kol Lo Ganll (rans
4yl Cagyla cantAa glall A glaal Alle 5o LS Chld ChY Sl HISRY Aua <l yuad Ealaad g 430
55 SI AR paalially dpansill g (5 jaall dyilaall palially 4y 5lSH Adatll d8Me A o Hlaiay)
Ags) yaaall Ghliall L3 dald aneil) 138 s Aalalll slsall due 53 cp Jabaiall il o o
Dilution Techniques 4adall il Cadas aladiuly elly 5 bl (& 3aall 48 ja 2paa3
i) el Ll lld 5 il 8 3,081 38 a5 Fe™ poliall aaall a5 5 Radlioisotope

Clal leda) s daliaall bl eliac ¥ 8 2l dye o3 vaadd Autoradiographe <l aladiuly sl

Aalle Cog b Gt aaal) patey dgiall (Glalially dnlill LAl 8 pasd) yals

151






e el

D dgall gl el

Abadia . A.y.L, Ambarad.F, Remy R. Tremoliries A. (1988) . Iron deficiency pea
leaves: Effect on lipid composition and synthesis. Physiol Plant . 72:713-717 .
Abadia A, vy, L, Tremolier .A , Ambar.F.B, Remy . R . (1989). Iron deficiency in
pea effects on pigment lipid and pigment protein complex compostion of
thylakoids. plant physio . biochem. 27: (5) 679 -687 .

Abo - el enein .R.A.(1991). Salinity in irrigated and rainfed areas of west asia and
north Africa in icardiainia symposum inprovement and management of winter
cereals under temperature drought and salinity stresses cordoue . ministerio de
agricultura pesca, Y. Alimentation. 33-48 .

Adam.S,Smith.W.(2001).Iron stress-induced changes in root epidermal cell fate are
regulated indepently from physiological responses to low iron availability .Plant
Physiol.125:1679-1687.

Ahmed .T. D , Ibrasamb.P.P, Harold .R.M.( 2001). Water status and stomatal
behavior of (Cowpea .L)walp plant inoculated with two species at low soil moisture
levels. Eur J Soil Boil. 37 : 187-196.

Aisen.P,Wesding .R.M,Lebold.E.A.(1999).Iron metabolism

.Curn Opin Chem.3:200-206

Akram .A, Arie .A, Bruria .H. (2000). Genotype difference in salinity and water
stress tolerance of fresn market . tomato cultivars . Plant Science .152: 59-65 .
Alarcon.J.J,Domingo.R,Green.S.R,Sanchez-Blanco.M .J,Rodriguez.A,
Torrecillas.L .(2000).Sap-flow as an indicator of transpiration and the water status of
young apicot trees .Plant and Soil .227:77-85

Alcaraz . C. F, Martinez . F, Sanchez . F. S, Hellin .E.( 1986) . Influence of
ferrodoxin levels on nitrate- reduclase activity deficient lemon leaves. J Plant Nutr .
9: (11) 1405-1413 .

Alexander . V. R, Peter, H.( 1995). Regulation of non — phohochemical quenching

of chlorophyll fluorescence in plants. Aus J Plant. Physiol. 22: 222- 239 .
155



H\)—d\

Ali . A Jensen. C.R, Mogensem .V. O ,Andersen . M.N, Henson . C.E.( 1999).
Root signalling and osmotic adjustment during untermittent soil dring sustain grain
yield of field grown wheat . Field Crop Research . 62:35-52.

Allam. A, Altman . B, Heuer (2000). Genotypic difference in salinity and water
stress tolerance of fresh market tomato cultivars. Plant Science . 152: 59-65 .

Allen .R.D.( 1995). Dissection of oxidative stress tolerance using transgenic plants.
Plant Physiol 107 : 1049 — 1054 .

Ambler . J . E, Brown J. C, Ganch . H. G .( 1971). Sites of iron reduction in
soybean plants. Agron J. 63:95-97 .

Amy . SV, Robet . C .B .Harry . Y.Y.( 2001). Transgenic tobacco with
suppressed zeaxanthin formation in susceptible to stress- induced photoinhibition.
Photosynthesis Research 67:27-39 .

Ana.F.L. M, fermin.M. Abadia.A, Abadia .J. (2000). Effect of iron deficiency on
the composition of the leaf apoplastic fluid and xylem sap . in sugar beet inplication
for iron and carbon transport. Plant Physiol. 124:873-884.

Anthony .J.W Christa .C.(1999).Rapid light curves .A new fluorescence method to
assess the state of the photosynthetic apparatus .Photosynthesis Research .59:63-72.
Aro. E.E ,Mc- Caffery . S,Anderson.J. M .(1993) . Photoinhibition and D1
degradation in peas acclimated to different growth irradiances . Plant Physiol
.103:835-843 .

Ashraf . M, Idrees .N.( 1992 ). Variation in germination of some salt tolerant and
salt sensitive accessions of pearl Millet (Pennisetum glaucum (L) . R. Br) under
drought salt and temperature stresses. Pak J Agric .1 : 15-20.

Ashraf .M.(1994). Breeding for salinity tolerance in plant .Sci Rev Plant.13:17-42
Ashraf. M, Kausar.A, Ashraf .M.Y.(2003). Alleviation of salt stress in peart
miellet(Pennisetem glaucum) through seed treatments. Agronomie 23 : 227-234.

156



H\)—d\

Atmane R, Houda .E.y, Abdédllatif. R.( 2003) . Comportement visavisde lacalsde
porte-greffes d’agrumes Citrus aurantium, Citrange troyez et Poncirus trifoliata :
evaluation de critéres certifiant la reponse des agrumes au stress salin . Agronomie
23 :643-649.

Auerswald.H, Schwarz.D,Kornelson .C, Krumbein .A, Bruckner .B.(1999).
Sensory analysis (QDA)sugar and acid content and consumer acceptance of two types
of tomato varieties hydroponicaly grown and effected by EC value of the nutrient
solution .Sci Hortic .82:227-242.

AurelielL, Fédliciel, Gerard .V, Pierre.B, Pierre . F, Francine.C.D. (1995) . les
plantes face au stress salin .Agriculture .4 : 263 — 273 .

Avron . D.1.(1979). Copper enzymes in isolated chloroplast polyphenoloxidase in
betavulgaris. Plant Physiol .24 : 1-15 .

Axel.P,Gunter .S.(1993).The relation between the activity of various iron —
containing and iron-free enzymes and the presence of nicotianamine in tomato
seedlings .Physiol Plant.88:172-178.

Baji. H,Mutts .S, Kinet . J. M.( 2000) . la resistance au stress hydrique chez le blé
dure comparaison des comportements au niveau celulaire et au niveaux de la plante
entiere. Option Mediteranéenne .40 : 227-231 .

Baker . N. R. (1991). A possible role for photosystem Il in emvironnemental
perturbation of photosynthesis. Physiol Plant. 81:563-570.

Bangerth . F .( 1979) . Calcium related physiological disorders of plants. Ann Rev
Phytopathol 17 : 97 — 122.

Barbara .D.A \William.W, Adam . I.1.I .( 1990). The carotenoid zeaxanthin and
high — energy. State quenching chlorophyll fluorescence . Photosynthetic Research .
25:187.197 .

157



H\)—d\

Barlow .P.W,Pillet.P.E.(1984).The effect of abscisis acid on cell growth : Cell
division and D.N.A synthesisin the maize root meristem .Physiol Plant.62:125-132.
Beatriz . G, Neves . P, Bernestein . N.(2001). Salinity. Induced inhibition of |eaf
elongation in maize is not mediated by changes in cell wall acidification capacity .
Plant Physiol . 125:1419-1428 .

Benton.J.(1971).The proper way to take a plant sample for tissue analysis .Crops
.S.Soil .Magasine .June-July.

Berkowitz. G,Zhang .x , Mercier . R , Leng .Q,Lawion . M .( 2000) .C&**
expression of calcim dependent protein — kinase with the inward . rectifing- guard
cell- K* channel KAT; alters current parameter in plant .Cell Phisiol .41:785-790.
Bernestein .N, Andre.L, Wendy.K.S. (1993) . kinematics and dynamics of sorghum
(Sorghum bicolor.L) leaf development at various Na'/Ca  salinity.Plant
Physiol.103:1107-1114.

Besford R.T.( 1978) . Effect of replacing nutrient potassum by sodium on uptake
and distribution of sodium in tomato plants. Plant Soil. 50: 399-409.

Biddington.N.L ,Dearman.A.S.(1982).The effect of abscicic acid on root and shoot
growth of cauliflower plant . Plant Growth Regal .1:15-24.

Bienfait .H.F .(1986) .lron efficiency reaction of monocotyledonous and
dicotyledonous plants in iron sderophores and plant diseases edited by natd aisis
series. A Life Science .117: 21-27 .

Boadman .N.K.(1975).Trace element in photosynthetic .Ann Rev Plant Physiol
.31:239-298.

Bohmert H.T.( 2000) . Na" / myo — inositol sym porters and Na' / H* antiporters in
mesembry an themum crystalium . Plant J. 24:511.522 .

Boris . I, Gerald .E, Edward .G.( 1987) . Electron flow accompaning the
peroxidase cycle in maize mesophyll chloroplasts and its cooperation with linear
electron flow to NADPH " and cyclic electron flow in thylakoid membrane

energization . Photosynthesis Research . 52: 187 —198

158



H\)—d\

Bouaouina .S, Zid . E, Hadjji. M. (2000). Tolerance a la salinité transports ioniques
et fluorecence chlorophylienne chez le blé dur (Triticum durum. L). Option
Mediterraneenne. 40: 239-243.

Bouché P.S [Fleurat .L.P., Serrano.R, Bonnemain. J.L .(1994). Asymmetric
digtribution of the plasma membrane H* ATPase in embryos of Vicia faba L. with
special reference to transfer cells .Planta .193 : 392-397 .

Boy .G. E, Bernard .D. K.(1972). Adsorption reactions of micronutrients in soils in
Mortvedt .J.J, Giordano . P . M, Lindsay. W.L( 1972) . Micronutrient in agriculture

( Zn. Fe. Mo .B. Cu. Mn) edition soil science society of america inc Madison
wisconyin U.SA .p-59-75.

Breto.M.P,Asins.M.J,Carbonell.E.A.(1994).Salt tolerance in Lycopercicum species
All-Detection of quantitative trait loci by means of molecular markers .Theor Appl
Genet .88:395-401

Briggs. C.L. (1995). The initiation development and removal of embryo sac wall in
growthsin the developing seeds of Solanum nigrum . L- an ultrastructural study. Ann
Bot. 76: 429 -439.

Brigitte. B, Deborah. S, Janet. H, Living. T .( 1993). Effett of severe water stress
on Aspects of crassulacea acid metabolism in xerosicyos . Plant Physio. 1031:1089-
1096 .

Browler .C, Van-camp. W, Van- monTagu .M, InzéD. (1994). Superoxide
dismutase in plants .Crit Rev Plant Sci . 13: 199-218 .

Brown . J.C , Ambler . J. E.( 1974) . Iron -stress reponse in tomato ( Lycopesicum
esculentum Mill) site of Fe reduction absorption and transport . Physiol Plant. 31:
221-224 .

Bryan .D . M, Julia .M, Kim .S. J, Stephen .R. B.( 2000 ). Iron superoxide
dismutase expression in transgenic affalfa increases winter survival without a
detectable increase in photosynthetic oxidative stress tolerance. Plant Physiol.
122:1427-1437 .

159



H\)—d\

Budesinsky .M ,Budzikiewicz H,Prpchazka.Z ,Ripperger .H,Romer.A,scholz
zG,Schreiber .K.(1980).Nicotanamine a possible phytosiderophore of general
occurrence . Phytochemistry .19:2295-2297.

Bukhov . N .G, Wiese.C, Neimanis .S, Heber. V.( 1996). Control of phosystem Il
in pinach leaves continous light and pulses given in the dark . Photosynthses . 50 :
181-191 .

Bukhov .N.G, Samson .G, Carpentier .R. (2000) . Non- photosynthetic reduction
of the intersystem electron transport chain of chloroplasts following heat stress
steady - state rate . Photosynthesis. 72: 351. 357 .

Burutcular.G, Genc. |, Koc.M.( 2000). Photosynthetic water use efficiency of old
and modern durum wheat genotypes from southeastem anabolia turkey. Option
Mediterranaennes .40: 233-238 .

Butler , W.L .( 1978). Energy distribution in the photochemica apparatus of
phoytosynthesis .Ann Rev of Plant Physiology 29: 345.378.

Cajanek. M.N. M, Kurasova. I, Kalina. J , Spunda. V. (2002). Dévelopement of
antenna complexes of barley (Hordeum Vulgare CV) under different light conditions
as judged from the analyses of 77 K chlorophyll a fluorscence spectra .
Photosynthesis Research .74:121-133.

Cao E. , Sagi . M , Lips.S.H. (1998).Carbohydrate metabolism in leaves and
assimilates partionning in fruits of tomato. (Lycopersicum esculenten Mill )as
affected by salinity. Plant sci.135: 149-159 .

Carson.E.W.(1974). The plant root and its environnement (ed.Virginia polytechnic
ingtitute and state university )university press of Virginia .p-691.

Cateldo .D.A,Mc-Fadden.K.M,Garland.T.R,Wilding.R.E.(1988).0Organe
constituents and complexation of nickel (1) iron (I11) cadmim ((I1)plutonim (1V)in

soybean xylem exudates .Plant Physiol.50: 208-213.

160



H\)—d\

Chandler .SP, Tharpe . T. A.( 1987).Characterigtics of growth water relation and
proline accumulation in sodium sulfate tolerant callus of Brassica napus L.cv westar
(canol@).Plant Physiol.4: 183-192

Chaney .R. L, Brown J. C, Tiffin . L .( 1972) . Obligatory reduction of ferric
chelates in iron uptake by soybeans. Plant Physiol. 50 : 208 — 213 .

Chaumant . M ,Morot .G. j .F, Foyer .C.H .( 1995) . Effect et photoinhibition
treatment on CO, assimilation the quantum yield of CO, assmilation Di: protein
ascorbate glutathione and xanthophyll content and the electron transport rate in vine
leaves. Plant Cell Environ . 18 : 1358 - 1366 .

Chen.W .P,Li .H, Chen T.H.H .(2000). Glycinbetaine increase chilling tolerance
and reduces chilling iuduced lipid peroxidation in zea mays. Plant Cell Envion.
23:609-618.

Chereskin. B. M,Castelfranco P.A.( 1982) . Effects of iron and oxygen on
chlorophyll biosyntesis |l-observation on the biosynthetic patway in isolated etio-
chloroplasts . Plant Physiol . 68:112-116 .

Cherki . G, Foursy .A, Fares. K.( 2003). Effet of salt stress on growth. inorganic
ions and proline accumulation in relation to osmotic adjustement in five sugar beat
culhivars. Environ and Exper Bot.47:39-50

Christensen. N . W, Jackson T.L. (1981). Potential for phosphorus toxicity in zinc
stressed corn and potato. Soil Sci Am J. 45: 909-920.

Christy. B.( 1999 ).Effect of iron and light on three strains of marine synechococcus
.Master ’s thesis novenber .p-1-3

Chukhaov. F. V, Ermilova . P.L, Zvyagin . B. B, Gorshkov A.L .(1976). New data
on iron oxides in the weathering zone. Proc Inst Chay-Conf . (Madrid) 1 : 397-404 .
Ciulta.R.A,DiazM .R,Taylor.M.F,Robert.T.(1997).0Organic osmolytes in aerobic
bacteria from monolate an alkaline moderately hypersaline environnement appl .
Environ Microbiol .63:220-226.

161



H\)—d\

Corneluis . S. B, Elisabeth.A.F ,Hso.C.Y, Saugh .Y.I, Tie. J.Y, Donald. G ,
James .J. G .(2001). Analyses of the ethylene response in the epinastic mutant of
tomato. Plant Physiol . 127 : 58-66

Crane.F.L,Sum.I.L,Clark.M.G, Grebing.C, Low. H.(1985). Transplasma -
membrane redox systems in growth and development .Biochem Biophys Acta.
881:233-264 .

Cuartero. R., Fernandez . M .(1999). Tomato and salinity. Sci hortic .78: 83-125.
Cushman . J. C.( 2001).Osmoregulation in plant implication for agriculture .Ann
Zool .41:758-7609.

Dahya .S.SMahendras. S.(1979).Effect of salinity alkalinity and iron sources on
availability of iron .Plant and Soil .51:13-18

Darley .C.P Wytswrinkel. O. C, Vander . W.K, Mayer .W.H, Deboer . A.H
.(2000 ). Arabidopsis thaliana and saccharomycetes cervisae . NHX; gene encode
amilioride sensilive electroneutral Na* / H* exehanges . Biochem J. 351: 241-249.
Delauney . A .J, Verna .D.P.S.( 2000). Proline biosynthesis and osmoregulation in
lants .Plant J.4: 215 -222 .

Demming . B, Gimmler. H. ( 1983) .Properties of the isolated intact chloro plastat
cytoplasmic K* concentrations. |- Light - induced cation uptake into intact
chloroplastsis driven by on electrical potential difference. Plant Physiol 73:196-174 .
Devillers . P, Pierron . M .(1984) . Origine du fer exsudé dans la seve des racines
excisées d’helianthus annus. Physiol Veg . 22 : (6) 709-720.

Ding.L , Zhu. J. K. (1997) . Reduced Na' uptake in the Nacl hypersensible SOS,;
mutant of arabidopsisthaliana . Plant Physiol. 113: 795 — 799 .

Do. T.H, Michel .J, Geert . A, Christian . H, Transthan .B.T, Levan .S, Nancy.
H.R.( 2003). Proline accumulation and d’pyrroline —5- carboxylase synthesis gene
properties in three rice cultivars differing in salinity and drought . tolerance. Plant
Science .165: 1059 -1068 .

162



e el

Dorais. M, Dorval .R, Demers .D.A, Micevic. D, Turcotte .G, Haox.X,
Papadopoulos. A.P, Ehret. D.L Gosselin. A.(2000). Inproving tomato fruit quality
to increasing salinity effect on ion uptake growth and yield xxv inter hortic congrés
bruxsels august 2-7. Acta Hort. 511: 185-199.
Dovenport.R,Ried.R.J,Smith.F.A.(1997).Sodium calsum interaction in two wheat
species differing in salinity tolerance .Physiol.Plant .99:323-327

Down . C.A, Ryan. S.I , Hechathan .S.A.( 1999). the chloroplast small- shock
protein evidence for a general role in protecting photosystem Il againt oxidalive -
stress and photoinhibition. J Plant Physiol . 155 : 488-496 .

Downs.C.A, Heckathorn .S.A.(1998). The mitochondrial small heat —shock protein
protects NADH - ubiquinone oxireductase of the electron transport chain during heat
stress in plants. FEBS lett . 430: 246.250.

Dubois.M, GillesK.A, Hamilton.J.K , Rebres.A.P ,Fred.S.(1956) .Colotimetric
method for determination of sugar and related substances.Analyse Chemistry .28:
(3)350-356

Eckhardt.V,Mas- marques .A, Bukhout .T.(2001). Two iron -regulated cation
transporters from tomato complement metal uptake - deficient yeast mutants .Plant
Mol Biol. 45 : 437-448 .

Edwardo. B, Gilad.S .A, Maris . P. A .( 2000). sodium transport in plant cell.
Biochimica et Biophysica Acta . 1465 :140-151 .

Edwards .D .R, Dixon .M.A .(1995). Mechanisms of drought response in thya
occidentalis L1 water stress conditioning and osmotic adjustment. Tree Physiol. 15
:121-127.

Efraim .L,Fernond. S, Jack .W, Kenji.M, YaakoV. |, Kyoung.H, Orit.O, Elena.
L, Olga.L, Uzi.R, William .H, Shimon .G, Eran .P.( 2001). Enhanced levels of the
aroma and flavor compound s- linolool by . metabolic engerieering of the terpenoid
pathway in tomato —fruits.Plant Physiol .127:1256-1263.

163



e el

Egorova .E.A,Bukhov .N.G.(2001).Effect of elevated temperatures on the activity of
alternative pathway of photosynthetic electron transport in intact barley and maize
leaves .Rus J Plant Physiol.49:(5)575-584.

Eisenstein R.S, Blemings. K.P.( 1998). Iron regulatory proteins, iron responsive
elements and iron homeostasis .J Nutr. 128: 2295-2298.

El- Harbi .A. R.( 1995). Growth and nutrient composition of tomato and cucumuber
as affected by sordum chloride salinity and supplemental calcium .

J Plant Nutr. 18 : 1403-1416.

Emerson .R, Arnold .W.( 1932). A separation of the reaction in phosynthesis by
means of intemithent light. J gl Physiol . 15:391-420.
Epstein.E,Rains.D.W.(1987).Advances in sat tolerance in_Gabelman.H.W
.(eds)Genetics aspects of plant mineral nutrition .New Y ork .113-125.

Espen . L, Dell’ orto . M, Denis . P, Zocchi . G.( 2000). Metabolic responses in
cucumber (Cucumus sativus ) roots under Fe - deficiency . a P*' —nuclear magnetic
resonance in vivo study. Planta .210: 985- 992 .
Feiwang.A.SMark.L.B,Alam.S.(1993).Sucrose synthase starch accumulation and
tomato fruit snk strength .Plant Pysiol .101:321-327.
Ferguson.l.B,Clarkson.J.(1975).Iron transport and endodermal suberisation in the
roots of zea mays .New Phytol .75:69-79.

Foyer .C, Noctor .G, Morotgaudry .J.F.(1998).Oxygen :friend or foe for plants
.Biofutur .169:27-29.

Fancis .H.W , Blaydes .D.F,Devlin .R.M.(1970).Experiments in plant physiology
(edsVan Nostrand) Reinhold Campany.p: 245.

Frank.M .M, Dirk.A.M Van.D,Mrinus.L,Van.B,Bienfait.H.F.(1988).
Characterisation of phloem iron and its possible role in the regulation of Fe-
efficiency reaction .Plant Phisiol .87:167-171.

164



H\)—d\

Frederik .D, Jean .P.B,Joelle .S ,Claude .H.(1993).Effect of NaCl and gabaculine
on chlorophyll and proline levels during growth of radish cotyledons .Plant Physiol
Biochem .31: (3) 303-310.
Fridovich .1.(1983). Superoxide radical :an endogenous toxicant .Ann Rev Phamacol
Toxicol .23:239-257.
Gabriel. C,Jaleh .G .( 1991). Effect of temperature on net CO, assimilation and
photosystem |1 quantum yield of electron transfer of french bean (Phaseolus vulgaris
L) leaves duiring drought stress. Planta .185 : 255 : 260
Gaxialo. R., Rao. R, Shermen. A, Grisaft. P, Alper. S.L, Fink. G.R.
( 1999).Arabidopsis thaliana proton transports ATN HX1 and AVP1can function in
cation detoxification in yeast .Proc Natl Acad Sci USA .96:1480-1488.
Gently .B, Briantais J. M, Baker .N.R .(1989). The relationship between the
guantum yield of photosynthetic electron transport quenching of chlorphyll
fluorescence . Biochem et biophys acta . 990 : 87-92.
Gently. B, Harbison . J, Baker . N.R.( 1990). Relative quantum efficiencies of the
two photosystems of leaves in phopotorespiratory and non photorespiratory
conditions. Plant physiol biochem .28: 1-10.
Ghoulam . G, Fares. K. (2001). Effect of salinity on seed germination and early
seedling growth of sugar beet (betaVVulgarisL). Seed Sci Tech . 29: 357- 364.
Gilfillam . 1. M, Jones . W.W. (1980). Effect of iron and manganese deficiency on
The chlorophyll amino acid and organic acid status of |eaves of Macadamia .Proc
Am Soc Hortic Sci. 93:210 - 214 .
Giovannuncci.E.(1999). Tomatoes. Tomato-based products lycopene and cancer
.Review of the epidemiologie .J Nat Cancer Inst .91:317-331.
Goldsworthy. A.( 1996) . calcium and salinity. Appl Biol. 4: 1-6 .
Gonzalez .V .E.B, Morales .F.C.l., Abadia .A, Abadia. J.( 2000). Iron deficiency
decreases the Fe** chelate reducing activity of leaf protoplast.Plant Physiol .122:1-8.
Govindjee .J.(1995). Sixty-three. Years snce Kautsky chlorophyll a fluorecence .
Aus J of plant physiol. 22:131-160.

165



H\)—d\

Gouet . .P, Pillipeau.G.(1992).Comment interpreter les resultats d’une analyse de
variance collection STAT-ITCF .avec appui de | ’ANDA PARIS eds 1992
Gracia .M, Ortiz.J.M, Gracia . A.L, Cerda. A .( 1993 ). Effect of salinity on
growth on content and CO, assmilation rates in lemon varieties on different root —
sctocks. Physiol Plant. 89: 427-432 .
Graciano .Z , Siergo .C.( 1990). Fe- uptake mechanism in Fe- efficient cucumber
roots. Plant Physiol. 92 : 908-911.
Grant . R.C, Robert .S.N.( 1992) . Supplemental manganese improves the relative
growth net assimilation and photosynthetic rates of salt stress barley . Physiol Plant.
84:600-605.
Grumberg . K ,Fernamdez. M, Cuartero .J. (1995 ).Growth flowing and quality
and quantity of pollen of tomato plants growth under saline condition. Acta Hort .
412: 484-489.
Gunning. B.E.S, Pate.J .S, Green.L W . (1970) . Transfer cells in the vascular
system of stems taxonony association with nodes and sructure. Protoplasma. 71.:
147-171 .
Haddad .S, Coudret.A .(1991).Effect de I’adjonction de KCI ou de CaCl, sur la
tolerance au NaCl chez deux cultivars de triticales (Clercal et Beagle) .Can J Bot
.69 :2113-2121.
Haeder. H.E , Mengel .L.( 1969 ).Die aufnahme von kalium und natrium in
abhangigkeit von stick stoffernatrumgszusust and der pflanze. Landw Foch 23 : 79-
91.
Hamilton [11.E.W,Mc-Naugthon .S.J,Coleman.J.S.(2001).Soil Na' dtress
molecular physiological and growth responses in serengrti C, grassesAm J Bot
.88:1069-1070.
Hana . B,JJan . N, Martin. V .( 1999) .The arrangement of chloroplasts in cells
influences the reabsorption of chlorophyll fluorescence emisson the effet of
desication on the chlorophyll fluorescence spectra of Rhizommium punetatum leaves
.Photosyntheses Research .62:251-260.

166



H\)—d\

Hao .X, Papapdopoulos .A.P, Dorais .M, Ehret .D, Turcotte .G,Gosslin
A.(2000).Improving tomato fruit quality by raising the EC of NFT nutrient solution
and calcium sproying effects on grown , photosynthess ,yield and quality .xxv
international horticultural congress Brussels August 2-7 .1998.Acta Hort .511:213-
224,

Hao.X ,Papadopoulos .A.P ,Vollans .K.(2000).Effect of electrical conductivity
(EC)and itsdiurnal changesin nutient feeding on fruit yield and quality of
greenhouse tomato grown in rockwool. Greenhouse and processing crops research
center Annual report Harrow on Canada .p-116-117

Haouala . R, EL-Aouni . M.H.( 2000). Effect du sel sur les parametres hydriques
d’un cultivar de ble dur: Contribution des phenomémes de dehydratation et
d’accumulation aux variations de Wt .Option Mediterraneenne . 40: 283-285.
Hardegree .S.P, Venvactor. S.( 2000). Germination and emergence of primed grass
seed under field and simulated - field temperature regimes. Ann Bot .85: 379-390 .
Harre.P.D, Gress.W.A, Vanstaden.J. (1999). Proline synthes's and degradation a
model system for elucidating stress related signal transduction. J. Exp Bot . 50:413-
434,

Harsh. N .( 2003). Accumalation of osmolytes and osmotic adjustment in water
stressed wheat (Triticum aestivum) and maize (Zea mays) as affected by calcium and
its antagonists .Environ and Experim botany.30:1-12 .

Hasegawa.P.M, Bressan. R.A, Zhu. J. K, Bohnert . H.J .( 2000). Plant cellular and
molecular responses to high salinity . Ann. Rev Plant Physiol 51 : 463-499.

Havaux . M,Ret0.J.S, Huber . G.( 1990). In vivo photoregulation of photochemical
an non photochemical deactivation of photosystem Il in intact plant leaves. Plant
Physiol Biochem .28: (6) 735-746 .

Hawket .J . S, Marschner .H , Downton . W .J. S.( 1974). Effect of sodium and
potassium on starch synthesisin leaves. Aust J Plant Physiol . 1: 491. 501 .

167



H\)—d\

Henrich. K , Ursula. B .( 1986) . A ph dependent chlorophyll flueorescence
guenching indicating a mechanism of protection against photoinhibition of
chloroplaste .FEBS. 200 : (2) 298-301 .
Herbik . A, Giritch .A, Horstmann . G, Becker . R, Balzer H.J, Baumlien . H,
Stephan . U. W.( 1999 ). Iron and copper nutrition - depedent changes in protein
expression in a tomato wild type and the nicotianamine - free mutant chloronerva.
Pant Physiol. 111: 533 - 540 .
Herbik. A, Koch. G, Mock. H.P, Dushkov .D, gzihal . A, Thielmann . J, Stephan.
V .\W, Baumlein .H.(1999). Isolation characterisation and Cdna cloning of
nicotianamine synthase from barley a key enzyme for iron Homeostasis in plants.
Eur J Biochem. 265 : 231-239.
Hermandez . J.A, Capas.P.J, Comez.M, Ddrio.l.A, Servilla . P.( 1993). Salt
induced oxidative stress mediated by activated oxygen species in pea leaf.
mitochondria . Plant Physiol . 89 : 103-110 .
Herralde.F.D, Biel.C, Save.R, Males.M.A, Torrecilas. A, Alarcon .J.J .Sanchez-
blanco.M.J.(1998).Effect of water and salt stress on growth gas exchange and water
relation in Agyran Themum Caronopifolium plant .Plant Science. 9-17
Ho.L.C.( 1996). The mecanism of assmilate partioning and carbohydrate compart
mentation in fruit in relation to te quality and yield of tomato. J Exp Bot. 47 :1239-
1243.
Horton .P , Ruban .A.V .( 1994) . The role of light —harvesting. complex Il in
energy quenching in photoinhibition of photosynthese from molecular mechanisms
to the field (eds). Baker .N.R and , Bowyer. J. R. p-111-121. Oxford Bios Scientific
publishers|td
Horton .P, Ruban .A.V,Rees.D,Pascal .A.A, Noctor .G,Young .A.J.(1991).Control
of the light —harvesting function of chloroplast membranes by aggregation of the L-
H-C-I1 chlorophyll protein complexes .F-E-B-S Lett.292:1-4.
Houchi .R, Coudret .A .( 1994) . La selection de triticales tolerants au sel .Cahier
Agricultures 3 : 227-230 .

168



H\)—d\

Hsu.W Miller.G.W.(1968).Iron in relation to aconitate hydratase activity in glycine
maxMerr .Biochim Biophys Acta.151:711-713.

Huang.j , Hirji .R, Adam . L, Rozwadswski. K.L, Hammerlinol. J. K,

Kaller W.A, Selvara .G.( 2000). Enginering of glycinebetaine production toward
enhancing stresstolerance in plants metabolic limitator plant .Physiol.122: 747-756
Hwang . |, Harper .F.( 2000 ).Calmodulin activation of an endoplasmic reticulum
located calcium pump involves interaction with the N- terminal autoinhibitory
domain. Plant Physiol. 122 : 157-167 .

Ivanov . B, Kabayashi .y, Bukhov.N.G , Heber . V.( 1998). Photosystem

I- dependent cyclic electron flow in intact spinach chloroplast: Occurrence
dependence redox condition and electron acceptors and inhibition by antimycin A.
Photosynthesis Research. 57:61-70

Jackson .C, Dench . J, Moore A.L, Hallivel .B, Foyer.C.H, Hall. D. O. (1978).
subcelular localisation and identifacation of superoxide dismutase in the leaves of
higher plants. Eur j biochem . 91: 339-344.

Jean. L.L.G, Gabriel .C.( 1988). Photoinhibition of photosynthesis in elastostema
repens .Plant Physiol Bichem . 26: (6) 705-712

Jean — K. Z .(2001). Cell signaling under salt water and cold stresses .Cur Opi Plant
Cel Biol . 4 :401- 406 .

John .N. N, Abadia.J, Terry . N.( 1985 ). Chlorophyll- proteins and electron
transport during iron nutrition - mediated Chloroplast development. Plant Physiol.
78: 296 - 299 .

Johns .S.( 2000).Hydrautic constraints on plant gas exchange .Agricultural and
Forest Meterologiy .104:13-23.

Jones . W. j.( 1980) . An assessment of quatanary ammonium and related
compounds as osmotic effectors crops plants in Rains. D.w ,Vaentine R.C,
Hallaender . A .( eds) genetic engenering of osmoregulation impact on plant

productivity for food chemical and energy . Londres butter worth press. 155-170 .

169



H\)—d\

Kalmeli A, Losel. D.M .(1995) . Carbohydates and water status in wheat plants
under water stress. New Phytol. 125:609-614.

Kandil .S. M, El-khier.A.B, Abou -ellil .(2001). Physiological response of some
sugar beet varieties to irigation with different levels of chloride salinisation. Bull
N.R.C Egypt . 2: 79- 92

Karen .S, Bernard . P, Odile. R, Gabriel .C .(1998). Photochemical efficiency of
photosystem |l and xanthophyll cycle component in leaves exposed to water stress
and high light . Photsynthesi's Rescearch . 56: 57- 66 .

Kasegarten . H , Hoffman , B, Mengel .K.( 1999). Apoplastic pH and Fe**
reduction in intact sumflower leaves. Plant Physiol .121 : 1-11.

Kashirad.S, Marcher .H., Richter . C.H. (1973).Absorption and translocation of
Fe>® from varions parts of the corn root. Z- Plancem Boderm 134:136-147.

Katemb W.J, Ungar. L.A Michell. J.P .( 1998). Effect of salinity on germination
and seedling growth of two atripex species (chenopodiaceae). Ann Bot. 82:167-175.

Katerdji . N, Van- hoorn .J. W . Hamdy .A, Mastrorilli . M, Oweis.T, Evskine.
W. (2001).Response of two varieties of lentil to soil salinity. Agric Water Manage.
47. 179-190.

Katerdji.N, Van-Hoorn .J.W, Hamdy .A, Magrorilli.M, OweisT ,Malhota, R.S
(2001) .Response to salinity of two chickpea varieties differing drought tolerance. Agr
water Manage .50:83-96.

Katyal. J.C, Sharma B.D .(1980). A new technique of plant analysisto resolve iron
chlorosis. Plant and Soil . 55:105-119.

Kawai .s.H, Itoh . K, Takagi .S.I, Iwashita . I, Nomoto.K .(1988). Studies on
phytosiderophores : Biosyntheses of mugineic acid and 2- deoxy- mugineic acid in
hordeum vulgare.L . var( minorimugi-tetrahedron). Lett. 29-1053-1056.

Kevin. O, Nell R.B.( 1997). Resolving chloropyll a fluorescence images of
photosynthetic efficiency into photochemical and non photochemical com ponents
calculation of gPand Fv’/Fm’.Photosynthess Rescearche.54:135-142.

170



H\)—d\

Kim .J .Y, Mache . A, Brangeon. J, Prioul . J.L .(2000). A maize vacuolar
invertase (IVR2) is induced by water stress organ /tissu specificity and diurnal
modulation of expression . Plant Physiol .124: 71-84.
Kinght . H, Trewavas. A . Z, Knight. M.R .( 1997) .Calcium agnaling in
arabidopsis thaliana response during to drought and salinity .Plant J .12:911-922.
Kord.M.A, Khalil. M.S . (1995). Salinity stressand enzymatic activities during seed
germination . Egypt J Physiol Sci. 19: 255-265.
Krinsky. N.I.( 1992). Anticarcinogenic activities of carotenoids in aminals and
cellular syssemsin Emers. | , Chance . B . (eds) . Free radicals and aging. verlag
basel . 227-234.
Kumar.S, Naidu . K . M, Sehtiya . H. L . (1994) . Causes of growth reduction in
elongation and expanding leaf tissue of sagarcaner under saline condition. Aust J
Plant Physiol . 21 : 79-83.
Kurasova.l ,Cajanek . M, Kalina.J, Urban. O, Spunda.V. (2002)
.Charasterisation of acclimation of hordeum vulgare to high iradiation based on
different responses of photosynthetic activity and pigment composition
.Photosynthesis Research . 72 : 71-83.
Kurasova. |, Cajanek . M, Kalina . j , Spunda .V.( 2000). Analysis of qualitative
contribution of assimilatory and non - assimilatory de -exitation processes to
adaptation of photosynthetic apparatus of barley plants to high irradiance .
Photosyntetica . 38 :(4) 513-519.
Lacchno . D.R, Harrison . M . A.S, Audus. L.J.(1982). The effect of mechanical
impedance to growth on the levels of ABA and IAA in root tips of Zea mays L. J
Exp Bot. 33 : 943-951.
Landsberg .E.C.( 1996). Hormonal regulation of iron - stress response in sunflower
roots : A morphological and cytological investigation .Protoplasma 194 : 69-80 .
Larkindale . J, Knight. M.R .( 2002) . Protection ogaint heat stress induced
oxidative damage in arabidopsis involves calcium absicic acid ethylene and salicylic
acid . Plant Physiol .128 :682-695 .

171



H\)—d\

Lauchli .A , Pfluger.R. (1978) .Potassium transport through plant cell membranes
and metabolic role of potassum in plant. Pro 11" congr int potasch ints bern 111-
167

Laulhere. J.P, Labouré . A.M, Briat . J.F.( 1990). photoreduction and
iucorportation of iron into ferritins .Biochem J. 269:79-84.

Lee.O.T. (1966). Iron translocation .1I- citrate / iron ratios in plant stem exudates
Plant Physiol . 41:515-518 .

Ledeigh . F, Christa C, Jack. J.C, Van .R.( 2003). New fluorescence parameters
for monitoring photosynthesis in plants. Photosynthesis Research 78:17-33.

Libal \W.Y, Nir. M, Ben Hayyim . G, Telor .E. (1994). Starch metabolism in salt
tolerant and salt sensituve shamouti cellus. Plant . Physiol Biochem . 32: 655.659 .
Lin .C . H, Stoking .C . R . (1978) . Influence of leaf age light dark and iron
deficiency on polyribosomelevelsin maize leaves . Plant Cell Physiol .19 : 461-470.
Lin .C .C, Kao. C. H.( 1995). Stress in rice seedling the influence of calcium on
root growth .Bot Bul Acad Sci. 36:41-45 .

Lindsay. W.L .(1974). Role of chelation in micromutrient availability in the plant
root and its environment (E.W. carson ed) univ pressof virginia charlottes. 507- 524
Lindsay. W.L.( 1995). Chemical reactions in soils that effect iron availabity to
plants a quantitativ approach in_. Abadia .J.(ed) Iron nutrition in soils and plant .
Kluwer academic publishers Dordreche . The Netherlands. 7 -14 .

Lonneragan .J. F, Snowball .T.(1969). Calcium requirements of plants. Aust J Agr
Sci Res.20:465-478.

Lozof.D, Bernestein .N,Lauchli .A.( 1991).Growth and development of the lactuca
sativa shoot as affected by NaCl stress consideration of leaf development stages .Bot
Gaz .152:72-76

Maas .E.V.(1969). Influence of calicium and manganese on manganese absorption .
Plant Physiol .44:796-800.

172



H\)—d\

Madjid . M ,Ali.A, Essia.B,Mongi.H.(2002).Effet de la salinité des eaux d’irrigation
sur la nutrition chez trois variétés de luzerne pernne ( Medicago sativa ). Agronomie
22 :283-291.

Mahdi .M , Tahar .M .K.(2001).Salt Tolerance of two wheat genotypes in response
to the form of nitrogen .Agronomie .21:259-266.

Mahmoud . E. Y, Omar .S, Mamdouh. M. N . A | Zeinab . M .B.(2003).Kinetin
aleviates the influence of waterlogging and salinity on growth and affects the
production of plant growth regulators in Vigna sinencis and Zea may .Agronomie
23:277-285.

Makmur .A, Gerloff.G,Gabelman .W.H.(1978) physiology and inheritance of
efficiency in potassium utilization in tomatoes (Lycopersicum esculentium Mill)
grown under potassium stress. J Am Soc Hortic Sci .103:545-549.

Marschner . H.(1985). Mineral nutrition of higher plants (ed 2 ).Academic pres
London.p- 674

Marcia .J.H, Douglas .G.L, Rufus .L.C,Thomas .J.B,Curtis .R.(1991).Fe* -
chelate reductase activity of plasma—membrane isolated from tomato (Lycopersicum
esculentium Mill).Plant Physiol .97 :537-544.

Mark .F, van- der- lange. T, Bienfait. H.F.( 1981). The role of ferritin in
developing primary bean leaves under various light condition .Planta. 153: 338-342.
Marschner .H,Romheld .V.(1994).Strategies of plant for acquisition of iron .Plant
S0il.163:261-274.

Martine.D , Athanasios.P.P, André.G .(2001). Influence of electric conductivity
management on greenhouse tomato yield and fruit quality . Agronimie. 21: 367- 383
Mary. L.G, Ying.y.(1994). Iron- nutrition noxious, and not readily available. Plant
Physiol. 104 : 815-820 .

MassE.V ,Hoffman.G.J (1977).Crop sat tolerance -—current assessment
J.drrig.drain .Dir.Am.Soc.Civ.Eng.103:115-134.

173



H\)—d\

Mastrangelo . A. M,Rascio . A, Mazzucco . L, Russo . M, Cattevelli. L, Fronzo .
D. N.( 2000) .Molecular aspects of abiotic stress resistance in durum wheat .Option
Mediteraneenne. 40:207-213.
Mc-Donald.R, Fieuv.S,Patric.J.W.(1996). Sugar uptake by the dermal transfer cells
developing cotyledons of viciafabal .Planta. 198:502- 509.
Merkaoui . M .( 1990) . Etude des Mecanismes de tolerance a la sainite chez le ble
dur (Triticum durum) et I’orge (Hordeun vulgare . L) . recherches de stresse precoses
de selection . Montpelier these ENSA M.p- 193 .
Michael . R, Theo . J. B . (2001). The effect of water availability and quality on
photosynthesis and productivity of soil less — grown cut roses . Scientia
Horticulturae . 88:257-256.
Michael .A.G,RossM.W,Leon.V.K.(1990).Physiological characterization of a
single —gene mutant of Pisum sativum .Exhibiting exess iron accumulation :1-Root
iron reduction and iron uptake .Plant Physiol.93:976-981.
Mohamed .F.A.Y.( 1988). Thess studies on iron nutrition of plant in egyptian soils .
B sci agr . (soils univesisty of cairo in soil science )p:182.
Monneveux. P, Nemmar. M . (1983) . Contribution a I’étude de la resistance a la
secheresse chez le blé tendre (Triticum sativum) et chez le blé dur (Triticum durum) :
Etude de I’accumulation de la proline au cours du cycle de developpment .
Agronomie 6 : (6) 383 — 390 .
Monsour . M. M. F,ElI- Mutawa . M. M .(1998). The influence of calcium on
response of wheat cultivarsto salinity stress .Physiol Mol Biol Plants.4:47-48.
Mortvdet . J. J, Giordano . P. M.(1970). Crop response to iron sulfate applied with
fluid polyphosphate fertilaziers . Fert Solution 14: (4) 23-27 .
Matawel . M .I, Karaiem . Y.S, Nawar . A. |, Sanguineti. M.C,Stefanelle .S,
Tuberosa. R.( 1995) . Stomatal conductrance proline and abcisic acid concentration
in the leaf of bread wheat genotype. INRA inter drought IX-C .
Mahmoud.A, Abadia .K,Muhamoud .Y .A.(2003) . Alleviation of salt stressin pearl
millet (Pennisetum glancum L) through seed treatments .Agronimie.23:227-234.

174



H\)—d\

Mumms .S.R.(1988) . Why measure osmotic adjustment ?. Aust J Plant Physiol .15
717-726 .

Mulundo .T. M.M , Shewflet .R. L, Scott .J . (1995) . Flavor quality of freesh
tomato (Lycoperscum esculentum Mill) as affected by sugar and acid levels.
Pastharvest Boil Technol . 6: 103-110 .

Nadine .P,Roland .D.(1993).Effect of iron deficiency on the respiration of Sycamore
(Acer pseudoplatanus L) .Plant Physiol.103:1329-1338.

Nishio. J.N , Terry. N (1983) .lron nutrition — mediated chloroplast development.
Plant Physiol .71: 688-691 .

Noiraud . N, Derot .S, Lemoine .R.( 2000). The sucrose transporter of celery
identification and expression during salt stress. Plant Physiol. 122.1447-1456.

Ober .E.S, Sharp . R.E . (1994). Proline accumulation in maize (Zea mays L)
Primary roots at low water potentials. 1 - Requirement for increased levels of absicic
acid . Plant Physiol . 105: 981-987.

Osmond C.B.(1994). Wat is photoinhibition ? some in signts from comparison of
stade and sun plantsin Baker . N.R , Bowyer. J.R (eds) Photoinhibition of
photosynthesis from molecular mechanisms to the field . Bios Scientific Publisheres
Oxford UK .p1-24 .

Park . Y,Wah.S.C, Jan .M.A.( 1997). Antenna size dependency of
photoinactivation of photosystem Il in light —acclimated pea-leaves .Plant Physiol.
115: 151-157.

Pate. J. S, Gunning B.E.S. (1972).Transfer cells. Ann Rev Plant Physiol 23:173-
196.

Pineda .M .L,Segarra .C,Conde.R.D.(1993).Occurrence of two endo-proteinasesin
wheat intercellular washing fluid .Physiol Plant .88:287-293.

Plant. C.M.G, Maas. E.V.(1990). Salinity effect on CO, assimilation and diffuson

conductance of cowpealeaves. Physiol Plant. 79:31-38.

175



H\)—d\

Pocard .J.A, Bernard .T, Le-Redulier .D.(1991).Transocation and metabolism of
glycine betaine in modulated alfalfa plants subjected to salt stress. Physiol Plant
.81:95-102.

Quarrie S.A.( 1981) . Abscic acid as a factor in modifing drought ress tance in
Environmental stress in plants . Biochemical and Biophysica mechanisms (Natos)
ASl Ser: G ecological science vol 19( Chery . J. H )(ed) spring verlag berlin
Heidelberg p- 26.37 .

Queiroz .C.C, Meunier . J.C.( 1992). Action of ferrous ion on Sedo heptulos
bisphosphatase of spinach chlosplasts . Phytochimistry. 31: (3) 751- 754 .

Quinttero . F. J , Biatt . M.R, Pardo .J.M.( 2000) . Functiona conservation
between yeast and plant endosomal Na' / H* Antiporters . F.E.B.S. lett . 471 :224-228
.Rachedi .M.F.(1993) .Production national evolution importation et possibilites
d’intensification pour I’autosatisfaction total a’ court teme ( Journees d’etudes et de
réfléxion sur la tomate industrielle 26-27avril )p-2-4.

Rachidai . A, Dirouich .A, Ouasou. A, Ismaili. M.( 1994) . Interaction entre le
potasium et le sodium en conditions de stress salin chez deux varietés a resitance
differentres de blé dur (Triticum Durum) .Rev Res Amelior Prod Agric Milieu Aride.
6 :229-239 .

Ralph.W .(1987). Solute adjustment in leaves of two species of wheat at two
different stages of growth in response to salinity . Physiol Plant. 70 : 381 -388.
Ramon .S,Alonso .R.N .(2001).lon homeostasis during salt stress in plant .Current
Opinion in Cell Biology .13:399-404.

Richards. L .A.( 1954).Diagnosis and improvement of saline and alkaline soils .Agr
Hand Book .N“60

Richardson .S. G, Maccree .K. J .(1985). Carbon balance and water relation of
sorghm exposed to salt and water stress. Plant Physiol .79 : 1015-1020 .

Richter. G.( 1993) . Metabolisme des vegetaux -physiologie et biochimie . 5 edition
georg thieme verlag . p 525

176



H\)—d\

Robert. E.S, John .S.B . (1986).Photosynthesis at low water potentials in sunflower
lack of photoinhibition effects .Plant Physiol .82:90-95.
Robinson.N. J, Procter .C.M,Conolly.E. L, Guerinot .M.L .(1999). A ferric -
chelate reductase for iron uptake from soil. Nature. 397 : 694-697 .
Rodriguez.N.( 2000). Potassum transport in fungi and plants. biochem biophys
Acta.1469:1 -30
Romero .A. R, Soria .T, Cuartero . J. (2001). Tomato plant water uptake and plant
— water relation-ships under saline growth conditions. Plant Science 160 : 265-272.
Romheld . V , Marschner. H.(1983). Mechanism of iron uptake by peanut plant .I-
Fe* reduction chelate splilling and release of phenolics. Plant Physiol .71:949-954.
Romheld . V, Marchner. H.( 1979). Fire regulation of iron uptake by the Fe-
efficient plant Helianthus Annus in the soil —root interface.Harley .J.L , Russel.R.S.
(ed-academic press- londres) p-405-407.
Romheld .V .( 2000). The chloross paradox : Fe inactivation in leaves as a
secondary event in Fe deficiency chlorosis.J Plant Nutr . 23 (in press) .
Rudolph. A, becker. R, schalz.G, Prochazka.Z, Tomasj, Macek.T, Herrout.V.
(11985). The occurrence of the amino acid micotinamine in plants and microorganism
areinvestigation .Biochem Physiol Pflanzen .180:557-563
Ruiz- Sancher . M.C, Domingo. R, Torrecilas.A, Perez . P.A.(2000). Water stress
preconditioning to improve drought resistance in young apicot plants. Plant Science.
156:245-251.
Sairan . R.K, Deshmukh . P.S, Saxena D.C .(1998). Role of antioxidant systemsin
wheat genotypes tolerance to water stress.Biol Plant .41: (3) 387-394.
Sakamoto . A, Murata. N . (2000) .Metabolic engenering of rice leading to
biosynthesis of glycine betaine synthesis of plant current status and implication of
enhencement of stress tolerance . J Exp Bot .51:81-88.
Sanchez. J .R, Martinez .C, Perez . P.( 1997) . Photosynthetic electron transport
and carbon reduction cycle enzyme acticities under long - term drought stress in
Cassuorina equi setifolia forst et forst .Photosynthesis Research. 52:255-262.

177



H\)—d\

Sanders. D, Browlee.C, Harper . J. F .( 1999). Communicating with calcium .

Plant Cell .11: 691-706 .

Sandman .G , Boger .P.( 1985) . The enzymological function of heavy metals and

their role in electron transfer processes of plants . Encyclope of Plant Physiol . 563-

590.

Save . R, Pefineélas. J, Marfa .0, Serano . L.( 1993). Changes in leaf osmotic and

elastic propreties and canopy structure of strow berries under mild water stress. Hort

Sci. 28:925-927 .

Scandalios .J.G.( 1993) .Oxygen stress and superoxide dismutases. Plant Physiol .

101: 7-12.

Schmidt .\W. (1999). Mechanisms and regulation of reduction — based iron uptake in

plants .New Phytol .141: 1-26.

Schmidt .\W. (1993). Iron stress- induced redox reactions in bean roots .physiol Plant

. 89:448-452.

Schmidt \W, Bartels. M. (1996) . Formation of root epidermal transfer cell in

plantago . Plant Physiol. 110 : 217-225 .

Schmidt w, Tittel . J , Schikaro .A .( 2000). Role of hormones in the induction of

Fe-deficiency response in arabidopsis roots. Plant Physiol. 122 : 1109-1118 .

Schreiber.U,Schliwa. W , Bilger.U .( 1986) .Continious recording of photochemical

and non photochemical chorophyll fluorescence quenching with a new type of

modulation fluorimeter. Photosynthesis Research . 10: 51-62.

Serrano . R, Mullet . J. M, Rios. G, Mouquet. J.A, Larrino. I. F, Lenbe . M.P,

Mendizabal. I, Pascual A, Prott. M, Ros. R, Montesionos. C.( 1999).A glimpse of

the mechanisme of ion homeostasis during salt stress . J Exp .50:1023-1036.

Shi.H .L. M, Kim . C , Zhu.J. K. (2001).The arabidopsis thaliana salt tolerance

gene SOS; encodes a putative Na“ /H* Antiporter . Proc Natl Acad USA. 97: 6896-

6901.

Shojima. S.H, Nishizawa . N. K, Mori.S .(1989). Establishment of a cell- free

system for the biosynthesis for the micotianamine .Plant Cell Physiol .30: 673-677.
178



H\)—d\

Smith . B .N.(1984). Ironin higher plants : storage and metabolic role. J Plant Nutr
. 7:759-766 .

Sonneveld. C, Vander. B. M,Bury.M .M. (1991). Sodium Chloride salinily in fruit
vegetable cropsin soilless culture . Neth J Agric sci . 39:115-122.

Soria.T, Cuartero . J . (1997). Tomato fruit yield and water consumption with salty
water irrigation. Acta Hortiaculturae .458: 215-219 .

Souza .R.P, Machado .E.C,Sil . J.A.B, Lagoa M.M.A, Sileira .J.A.G (2003).
Photosyntetic gas exchange, chlorophyll fluorescence and some associated metabolic
changes in cowpea (Vigna unguiculata) during water stress and recovery .En
Environnmental and Experimatel Botany. 30:1-13.

Speer . M, Kaiser . W. M.(1991). Iron relations of symplastic and opoplasmic space
in leaves from Spinacia Oleracea L and Pisum Sativum L under salinily. Plant
Physiol. 97 : 990-997 .

Spiller .S.C ,Terry. N .( 1980) . Limiting factors of photosynthesis II-iron stress
diminiches photochimical capacity by reducing the number of photosynthetic units.
Pant Physiol. 65: 121 -125

.Stephan . U.W Scholz .G.( 1993). Nicotianamine mediator of iron and heavy metals
in the phloem . Physiol. 522 - 529 .

Suelter. C.H.( 1970) . Enzymes activated by monovalent cations. Science 168 : 789-
795.

Suleyman.l, khverdiev .A, Atsushi.S, Yoshitaka. N, Norio. M.(2000).Inactivation
of photosystems | and |l response to osmotic stress in Synechoccus contribution of
water channels .Plant Physiol .122:1201-1208.

Sultana .N, Ikeda .T, Itoh . R.( 1999). Effect of NaCl salinity on photosyntesis and
dry matter accumulation developping rice grains .Envion Exp Bot. 42 : 211- 220 .
Susin. S, Abian. J , Sanchez . B .F, Peleato . J. L, Abadia. A, Gelpie.E, Abadia
J.(11993). Riboflavin 3’ and 5’ sulfate turnovel flavins accumulating in the roots of
iron deficient sugar beet (Beta-Vulgaris) . J Biol Chem . 269:958- 965 .

179



H\)—d\

Suzan . M. B, Marvin. L.S( 1981). Distribution of iron containing superoxide
dismutase in vascular plants. Plant Physiol. 68: 275-278 .

Swelam. A.( 2000). Saline irigation management and salt tolerance of chickpea
varieties .M .SC .thesis N° 207 . Mediteranean Agronomie institue . (I.A.M) Bari . p-
166 .

Szilagyi M . (1971). Reduction of Fe*" ion by humic acid preparation .Soil Sci. 111:
233-235.

Tagliavini . M, Abadia . J, Rombola . A.D, Abadia .H , Tsipouridis.C

,M arangoni.B.(2000). Agronomic means for the control of iron chlorosisin
decidious fruit plant. J Plant Nutr. 23 (in press) .

Tanimoto .M, Robert .K ,Dolan .L .(1995).Ethylene is a positive regulator of root
hair development in Arabidopsisthaiana. Plant J.8:943-948.

Tetlow .I1.J,Farrar .F.(1993).Apoplasmic sugar concentration and pH in barley
leaves infected with brown rust . J Exp Bot .44:929-936.

Thomas.J.B, Paul .F.B, Douglas.G.L ,Rufus.L.C.(1999).Iron stressinduced redox
activing in tomato (Lycopercicum esculentium Mill ) is localized on the plasma —
membrane .Plant Physiol .90:151-156.

Torrecillo. |, Leganes. F, Bonilla. I, Fernandez. P.F.( 2000). Use of recombinant
aequorium to study calcium homeostasis and monitor calcium transients in response
to heat and cold shock in cyanobacteria. Plant Physiol . 123.161.

Toshihary .H, Yokokimata .K. Y, Tomohiko .M, Sakakibara.H.(1991). Molecular
cloning and differential expresson of the maize ferredoxin gene family. Plant
Physiol . 96 : 77-83.

Trotel- Aziz .P, Niogret . M .F, larher. F. (2000) .Proline levels parly under the
control of absicic acid in canola leaf during recovery from hyperosmotic stress
.Physiol Plant .110:376-383.

Turner .N.C,Walter .R.S, Evans.P.(1987) .Water relation and adjustment of leaves
and roots of lupinsin response to water deficits .Crop Sci .27:977-983

180



H\)—d\

Udo .W.S, Gunter.S.(1993). Nicotianamine mediator of transport of iron and heavy
metal in the phloem .Physiol Plant .88:522-529.
Van - camp .W, Capian . K, Van- montagu . M . Mze .D, Slooten . L . (1996).
Enhancement of oxidative stress tolerance in transgenic tobacco plants over
producing Fe-superoxide dismutase in chloroplast . Plant Physiol .112: 1703- 1714 .
Van- hoorn . J . W, Katerji. N, Hamdy .A, Masterorilli .M . (2002) .Effect of
salinity on yield and nitrogen uptake of four grain legumes and on biological
nitrogen contribution from the soil .Agric Water Manage( in press) .
Verkerke. W , Schools. M.(1992) . Theinfluence of EC level and specific nutrient
on the firmness taste and yield of tomato Glasshouse Crop Res Stat Naald Wijk. p-37.
Vincenzo . V, Massmo. S, Franca .G. (1991). Induction of plasma- membrane
NADH- Ferrycianide reductase following iron stress in tomato roots. Plant Physiol
Biochem. 29: (3) 249-255.
Von-Caemmerer.S,Farquhar.G.C.(1981).Some relationships between the
biochemistry of photosynthesis and the gas exchange of leaves .Planta.153:376-387.
Vredenberg. W.j. (2000). A three-state model for energy trapping and chlorophyll
fluorescence in phosystem |l incorporating radical pair recombination.Biophys J.
79:26-38 .
Votz .M.G,Jacobson.L.(1974). Specific calcium requirement for potassum uptake
by excised vetch roots .Plant and Soil .41:647-659.
Wakhloo.J.L .(1975).Studies on the growth flowering and production of female
sterile flowers as affected by different levels of foliar potassum in Solanium
Sisybrifolium Lam :I-Effect of potassium content of the plant on vegetative growth
and fowering . J Exp Bot .26:425-433.
Wallace .A.I.M , Shannon. M, Lunt. O.R, Impey .1.( 1957). Somme aspect of the
use of metal chelates as micronutrient ferlizers sources . Soil Sci 84: 27-41.
Wang.Z, Quebedeaux . B, Stutle . G .W.( 1995) . Osmotic adjustment effect of
water stress on carbohydrates in leaves stems and roots of Apple .Aust J Plant
Physiol .22:747-754.

181



H\)—d\

Warren . K.C |Richard. 1.G.( 1976) . The growth and development of the leaf in
tomato (Lycopersicum esculentum Mill) I- The plastochrome index a suitable bases of
description. Can J Bot . 54 : 2421-2428.

Welkie . G.W |, Miller .G.W. (1993). Plant iron uptake physiology by non-
siderophore systems in . Barton.L.L, Henning.B.C. Iron chelation in plants and soil
microorganisms.(eds) Academic press- san Diego . p- 345-369 .

Welte . E , Muller .K.( 1966). Uber den Einfluss der- kalidum gumg auf-die dun
kelung von rohem — kartoff elbrei. Eur Potato J. 9: 36-45.

Wightman . F, Schreider .E.A, Thimann .K.V. (1990) . Hormonal factors
controling the inatiation and development of lateral roots. Il- Effects of exogenous
growth factors on lateral root formation in pearoots. Physiol Plant . 49:304-314.
William .H, Scott. A.H .(2001). Mitochondrial adaptations to NaCl complex | is
protected by antioxidant and small-heat-shots proteins wheras complex |1l protected
by proline and betaine .Plant Physiol.126 : 1266-1274 .

William. W.A ,Barbara . D.A, Amy .S, David .M .B .( 1994) . Photoinhibition
during winter stress : Involvement of sustained xanthophyll cycle-dependent energy.
Aust J Plant Physiol. 22: 261-276 .

Willunsen J, Peterson. K.K, Kaock . K .(1996). Yield and blossom- end root of
tomato as affected by salinity and cation activity ratio in root zone. J Hortic Sci.
71.81-98 .

WimmersL.E, Turgeon .R.(1991). Transfer Cells and solute uptake in minor veins
of Pisum sativium leaves . Planta. 186 : 2-12.

Winder T.L, Nishio.J.N.( 1995). Early iron deficiency stress response in leaves of
sugar beet. Plant Physiol. 108 : 1487-1494 .

Woff.O,Munns.R, Tonnet .M.L , Jeschke.W.D .(1990).Concentration and
transport of solutesin xylem and phloem along the leaf axis of NaCl —treated

Hordum Vulgaris .J Exp Bot .41:1133-1141.

182



H\)—d\

Wolgang. B, Bjorkman. O .( 1990). Role of the xanthophylls cycle in
photoprotection elucidated by measurements of light- induced absorbance changes
fluorescence and photosynthesis in leaves of Hedera Canariensis. Photosynthess
Research. 25: 173-185.
Yan.l.j,Levine.R.J, Shoal. R. S. (1997) . Oxidative damage during aging targets
mitochondrial aconitase. Proc Nath Acad Sci USA. 94 : 1168-1172.
Yeon .0.K, Jong. C . K, Jeovirglai. C. (2000) .Effect of seed priming on carott ,
lettuce ,anion and welsh anion seeds as affected by germination and temperature
.Korean J Hort Sci Technol .18:321-326.
Yosef .M,Regina .Z, Shoshata .M.A.(1982).Effect of sodium chlorid on fruit
ripening of the Nonripening tomato Mutants nor and rin .Plant Physiol .69:497-501.
Y osef .M .(1982).Effect of salinity on tomato fruit ripening .Plant Physiol .69:966-
970.
Youcef E.l , Mohamed . K , Mohamed .B .( 2000) . Salt stress effect on epinasty in
relation to ethylene production and water relation in tomato. Agronomie. 20:399-406
.YounisM, EI-Shahab.O,Mamdouh.M .N.A El-Bastawisy.Z.( 2003). Kinetin
aleviates the influence of waterlogging and salinity on growth and affects the
production of plant growth regulator in Vigna sinensis and Zea mays .Agronomie
23:277-285.
Zéelitch . 1, Evelyn. A.H, Brian . M-G, Nell. AM, Timothy.N .(1991). Leaf cataase
m-RNA and catalase -protein levels in a high catalase Tobacco mutant with O,-
resistant photosynthesis. Plant Physiol . 97 : 1592-1595 .
Zhang .F.S,Romheld . V, Marschner. H. (1991) .Role of the root apoplasm for iron
acquisition by wheat plant .Plant Physiol .97:1302-1305.
Zhu . .K.(2001). Plant salt tolerance .Trends Plant Sci . 6: 66- 72 ..
ZonglieH , Karuna .L , Zhongming . Z, Verna .D .P.S.( 2000). Remova of
feedback inhibition of 1 — pyroline - 5- carboxylate synthetase results in increased
proline accumulation and protection of plants from osmotic stress .Plant Physiol
122: 1129 - 1136.

183



e el

D g ally g pal)

el 3l &paall sl (1968) A sad) 1 aslinl) ae (G 58 A8 i (mipa A8 Abuaa
A10-414 [Aiaia 4y paall slad) iSe il 5 aokall

€3 A )Y As plall Jaa &l ¢ (1989) (5 ¢ Alagall ¢ 5, Al ¢ G, g gliad) (Up) g
. 25-11/4siall 8 salaall sLall o slad 481 jall Asall el e 4351

184



Fe- EDTA = 4da laal) ablakal) cilad 3) 590 Ao 5 a8all dus ol g A1 g dua o 68 ) gal) il el lany  Jo Ao glal) g waad) o JANEN i1 6 (3ala

F3 F2 F1 FO

3 [s2 [s1 [0 [s3 [s2 [st [s0 [s3 [s2 [st [s0 [s3 [s2 [s1 [so

1136 |13.8 |1451 |189 |9.95 |1057 |13.17 |14.38 |256 |6.86 |11.06 |11.30 | - |1.04 |1.30 |2.00 |PI 3
6.1 |8.25 |8.30 |13.69 |4.95 |65/ |8.17 |8.38 |056 |361 |483 |680 | - |054 |0.75 |0.83 |LPI &
721 |597 |511 |210 |7.98 |624 |548 |311 |12.81 977 |81l |648 | - |12.73 [922 |8.80 |epi(O°) =
052 |060 |0.65 |074 |041 |042 |055 |0.63 |08 |0.38 |039 [046 | - |016 [0.24 |0.36 |pn(umol/m?/s?
17.22 |11.0 |825 |805 |24.19 |21.80 |12.64 |11.0 |34.21 |22.40 |16.24 [12.79 | - |192.9 |86.95 |86.01 |rs(m’Imol?)

3439 |362.9 |3735 |389.4 |340.2 |353.8 |355.5 |359.8 |239.8 |335.0 |37.7 |357.0| - |320.8 |322.3 |336.3 | COsq(vpm)

180 |1.72 |179 |225 [154 |170 |1.76 |1.79 |095 |1.04 |118 |164 | - |044 |027 |0.31 |trs(mol/m?/s?)

0.226 |0.249 |0.276 |0.441 |0.215 |0.227 |0.239 |0.287 |0.167 |0.202 |0.220 |0.276 | - |0.095 |0.210 |0.239 | gP(ur) ,
0.480 |0.476 |0.450 |0.423 |0.531 |0.530 |0.444 |0.426 |0.579 |0.548 |0.498 |0.434 | - |0.569 |0.563 |0.472 |gNP(ur) 3
0.642 |0.668 |0.681 |0.686 |0.638 |0.665 |0.675 |0.682 |0.622 |0.649 |0.668 |0.677 | - |0577 |0.666 |0.673 |Fv’/Fm’(ur) £
0.144 |0.155 |0.159 |0.188 |0.143 |0.147 |0.158 |0.187 |0.132 [0.140 |0.141 |0.163 | - |0.056 |0.107 |0.125 |@PSli(ur) £
1176 |1.219 |1.427 |1551 |1.147 |1.204 |1.238 |1.426 |0.695 |0.766 |0.895 |1.174 | - |0.340 |0.690 |0.692 |Etr(ur) <
73.15 |81.45 |85.90 |87.17 |68.72 | 75.37 |82.88 |84.2 |61.67 |72.42 |76.02 |79.85 | - |65.95 |73.27 |76.45 |tre(%)

997.4 |872.7 |863.7 |596.8 |1113.9|1157.2|914.2 |605.9 |1194.9|1191.3|916.0 |760.9 | - |1141.0]1101.8|822.3 | po(-bars)
38.427|28.360 | 21.564| 6.903 | 30.046| 25.652 | 14.360 | 6.591 | 31.273|22.564|13.797|5.465 | - |15.652|12.652|4.088 | pro(/100g/MF)

2883 |2.226 [0.959 |0.434 [1335 |0.869 [0.683 |0.190 [1.091 |0.726 |0545 |0.180 | - |0.673 |0.445 |0.153 |GIUu(W100gMF) | &
4650 |5.122 |5.257 |5.400 |3.970 |4.688 |4.772 |4.819 [3540 [3.940 |4.324 |4552 | - [1930 [2650 [341 |ChlamgigMF) | h
3.140 |3.460 |3571 |3.751 [2.900 |2.990 |3.112 |3.562 |2.320 [2.750 |2.890 [3.229 | - |1.120 |1.840 |2.201 |Chl b(mggMF) | ¥
7.790 8,693 |8.717 |9.152 |6.870 |7.678 |7.894 |8.381 [5.860 |6.690 |7.442 |7.543 | - |3.05 |4.490 [5612 |Chl T(mggMF) | £
1.650 |1.720 |1.876 |2.008 [1.290 |1.620 |1.650 |1.772 |1.001 |1.280 |1.340 |1556 | - |0.481 |0551 |0.993 |Car(mg/g/MF) i




FeEDTA = dalzal) alalakl) cilsd jsdag 3150 o il jualiad) s Ao da glal) g aaad) o JANAI) 5 / 7 3ala

F3 F2 F1 FO

S3 S2 S1 SO S3 S2 S1 SO S3 S2 S1 SO S3 S2 S1 SO

393.31|3485 |253.6 [126.3 |415.6 |374.0 |273.3 |139.1 [433.6 |407.6 |[276.5 [1519 |- 425.2 13309 |152.8 |Fe Na"
2749 2158 |171.0 [1295 |311.7 |286.1 |190.2 |134.3 |346.7 |310.1 |257.4 [140.7 |- 321.3 2749 1163.0 |Ra ppm
113.05|122.22|194.53 | 273.3 |102.87 | 113.65|165.00 | 257.68|92.68 |112.60|162.96 | 206.76 | - 93.70 |157.87|197.59 | Fe K*
90.64 |137.50]159.90(176.20|61.11 |97.76 |103.89|163.98|59.07 |88.61 |98.79 |156.85]- 71.29 8148 |[116.11|Ra ppm
3640 [49.44 |68.12 |72.11 |31.04 |49.20 |66.18 |69.44 |20.11 |40.12 |56.20 |68.11 |- 36.41 |51.15 |59.14 |Fe ca™
4440 15640 |7256 |77.46 |40.20 |53.20 |71.40 |76.20 |36.11 |51.72 |69.11 |72.44 |- 5148 |[54.24 |68.12 |Ra ppm
028 |035 |076 [216 |024 |030 |060 |18 |021 |0.27 |058 [136 |- 022 1047 129 |Fe K/Na
032 063 |093 [136 (019 |034 |054 |122 |017 (028 (038 [111 |- 022 1029 1071 |Ra

242 284 395 [40.7 |202 246 |29.7 |326 |[154 198 |[21.7 [299 |- 7.1 7.8 18.7 |Fe Fe*
21.73 |24.03 |47.52 |48.55 [13.0 |15.69 |19.90 |25.59 (833 |8.84 |[14.67 |17.78 |- 741 11220 [17.11 |Ra ppm
148.3 2475 |260.3 |276.8 [139.1 [179.3 |2559 |249.2 |127.9 |158.0 |204.0 |205.7 |- 1454 11846 |190.3 |Fe FeT
160.5 [289.2 |282.3 |294.7 |145.7 |247.1 |261.5 |272.6 |128.8 |1745 |2316 |251.8 |- 1675 12182 2385 |Ra ppm




Fe,S0,7H 0 = Alalaal) alibalal cibsi (31,90 e 5 hal) Ay o 30 5811 5 um ol b jsal) el ory Jlo sl A slal oy JAISY /8 (sale

F3

F2

F1

FO

S2

S1

SO

S3

S2

S1

SO

S3

S2

S1

SO

S3

S2

S1

SO

2.56

7.03

11.09

11.30

9.95

11.07

13.05

14.57

11.36

13.87

14.51

18.61

3.2

3.68

4.2

4.5

Pl

4.56

10.11

15.8

17.34

14.95

15.07

18.05

20.57

16.61

19.30

19.51

23.85

4.2

6.18

6.5

8.2

LPI

14.83

5.37

3.33

4.32

7.31

4.92

2.67

251

7.77

3.18

1.56

0.98

16.7

12.16

7.31

6.1

epi(0°)

TR

0.14

0.22

0.33

0.44

0.16

0.36

0.40

0.75

0.20

054

0.56

0.98

011

0.16

0.30

0.32

pn(umol/m?/s?)

89.11

63.22

44.33

29.54

69.72

55.13

35.06

28.72

46.71

35.50

32.83

23.33

90.11

87.93

50.03

29.82

rs(m?%/s/mol™)

302.2

308.9

326.4

329.1

306.5

324.3

331.6

340.5

312.7

326.4

336.5

347.7

2778

301.4

304.5

321.7

CO,ss(vpm)

0.56

0.59

0.80

0.93

0.61

0.62

0.83

1.00

0.70

0.78

0.87

1.22

0.31

0.36

0.63

0.84

trsmol/m™/s

0.107

0.148

0.174

0.218

0.117

0.201

0.218

0.249

0.141

0.240

0.271

0.273

0.105

0.137

0.149

0.151

qP(ur)

0.678

0.562

0.488

0.327

0.667

0.497

0.470

0.270

0.564

0.495

0.418

0.131

0.845

0.749

0.545

0.387

gNP(ur)

0.340

0.587

0.682

0.702

0.414

0.605

0.687

0.725

0.497

0.622

0.691

0.726

0.210

0.508

0.658

0.701

Fv’/Fm’ (ur)

0.085

0.121

0.125

0.167

0.086

0.132

0.152

0.168

0.092

0.151

0.162

0.187

0.052

0.107

0.122

0.153

OPSII(ur)

iy ey

0.092

0.240

0.555

0.693

0.159

0.244

0.640

0.823

0.250

0.330

0.787

0911

0.023

0.136

0.394

0.519

etr(ur)

55.74

78.72

83.30

88.10

80.32

81.17

8741

88.39

82.37

82.63

88.51

89.46

3381

59.43

81.40

85.45

tre(%)

1034.7

988.4

790.2

542.7

1011.7

8125

668.2

531.9

997.3

794.8

627.5

509.6

1055.0

1027.0

869.1

703.2

po(-bars)

34.814

30.608

20.669

10.839

35.904

30.894

21.793

11.436

39.770

31.701

24.389

11.471

33.5%4

29.652

16.308

10.337

pro(ug/100g/MF)

0.952

0.489

0.372

0.170

1.237

0.859

0.671

0.199

2.148

0.932

0.750

0.440

0.950

0.412

0.334

0.142

Glu(ug/100g/MF)

1.532

3.120

4.324

4.862

1.989

4.117

4.347

5.994

2.164

5.361

7.531

14.111

1.148

2.001

2177

3.129

Chla(mg/ gMF)

1.669

2.150

3.573

4.463

1.877

3.028

4.498

4.803

3.734

4.762

5.894

9.993

1.001

2124

2.748

3.140

Chlb(mg/g/MF)

3.401

6.140

7.897

9.325

4.666

6.275

8.845

10.797

5.898

10.123

13.425

24.104

2.149

4.125

4.865

6.269

ChIT(mgg/MF)

rﬂm‘y alagn! ';\:y

0.595

0.662

1.287

2.058

0.668

0.790

1.753

2101

1.121

1.540

2.161

3.897

0.182

0.210

0.342

0.440

Car(mg/g/MF)




FE,S0,7H 0 = lalaal) abilabal il sk 9 (3l 3l (B Al ial) yualinll Glany do ayaal) g da glall s JAITH i/ O 3ale

F3

F2

F1

FO

S1

S3

S1

S3

S2

S1

S3

S1

313.3

295.2

236.6

129.5

3015

270.1

215.8

127.9

264.6

245.8

123.8

124.7

361.2

356.5

265.4

161.4

Fe

310.5

300.5

281.3

150.3

2574

174.2

134.3

119.9

156.5

153.5

131.1

117.8

455.6

346.9

3134

217.0

Ra

49.60

87.59

98.79

119.2

72.31

100.8

115.1

124.3

98.79

109.0

138.5

145.6

47.87

77.82

86.57

107.4

Fe

69.5

97.66

100.8

122.2

83.52

88.61

104.9

145.6

93.70

112.0

115.1

151.8

68.24

73.52

83.52

116.1

Ra

31.12

48.19

59.12

66.14

34.18

49.07

64.20

66.41

41.17

59.77

70.47

77.12

30.4

41.17

56.17

59.11

Fe

46.14

62.14

78.45

81.12

49.12

65.71

79.47

81.20

55.20

83.14

84.20

90.40

34.20

61.12

66.51

76.77

Ra

0.15

0.29

041

0.92

0.23

0.37

0.53

0.97

0.37

0.44

111

1.16

0.01

0.02

0.32

0.66

Fe

0.22

0.32

0.35

0.81

0.32

0.50

0.78

1.21

0.59

0.72

0.87

1.28

0.14

0.21

0.26

0.53

Ra

7.40

10.60

14.60

19.20

11.98

125

14.91

21.3

12.20

12.70

15.70

32.60

2.7

6.3

6.5

18.28

Fe

4.6

6.5

11.5

20.3

54

147

11.9

20.4

6.34

8.70

13.72

25.70

4.3

6.10

11.20

17.28

Ra

ppm

67.3

121.6

124.9

136.6

83.5

154.3

226.9

231.8

123.8

237.7

232.6

241.6

a7.7

102.5

104.9

123.2

Fe

41.7

87.5

99.4

112.3

44.4

74.5

109.4

125.8

59.4

99.8

114.9

127.7

30.6

80.4

97.5

100.9

Ra

FeT
ppm




AL gad Ada e ol alaladal) culad Cilial (3190 Ao 5 a8al) duiloasS gaal) g dua ol g ) gal) ) puhial) (amy il Jac gia/] 3ala
8 &

Auslual) iliay) Al dpdl) CiliaY) A gliall Cilial)

V4 V5 V8 V9 V10 |V6 V2 V1 V3 V7
123 |240 (194 |434 |524 |447 |60.2 |647 |883 |64.7
103 |165 (145 |192 |224 |183 |[31.0 |322 |70.2 |36.7
9.3 9.3 7.0 102 |11.3 |105 |164 |16.7 |31.0 |281
5.2 6.1 6.0 6.1 8.0 7.5 8.2 8.4 151 |14.8
8.3 139 |180 (384 |[540 |464 |585 |58.6 |[80.1 |59.6
7.3 9.5 9.3 9.5 154 134 |27.7 |287 |650 |30.7
2.0 4.1 3.3 5.1 5.9 5.1 7.5 103 |278 |22.1
0.9 1.0 1.0 12 14 11 2.1 2.3 9.7 8.6
515 |[6.12 |537 |650 |6.87 |6.77 |6.95 |7.70 |7.87 |7.7
447 |527 |455 |532 |577 |562 |615 |635 |6.82 |6.67
326 [422 |395 |462 |492 |475 |512 |530 |585 |572
120 |197 (145 |28 |327 |317 |345 |35 552 |4.45
927 [91.8 |99.1 |952 |90.7 [959 |919 |96 |964 |97.2
487 |84.0 |68.13 882 (903 |90.2 |914 |[93.1 |96.2 |93.3
385 |[71.6 |60.25 |76.8 |8289 (768 |830 |851 |91.0 |[86.0
148 |271 |152 |554 |646 |59.9 |681 |683 |720 |705
2347 [23.92 |23.47 |28.32 |31.64 [26.92 |47.80 |340 |32.67 |33.57
22.02 |22.55 |21.32 |24.57 |24.62 |23.30 |31.12 |28.23 |26.37 |27.92
19.15 |19.90 (17.42 |21.60 |22.17 |21.12 |25.93 |22.92 |22.32 |22.64
1152 |12.64 [10.62 |15.72 |16.54 |1454 | 1859 |18.12 |16.82 |17.43
18.66 |17.66 [19.70 |18.75 |18.90 |19.92 |20.95 |22.48 |27.00 |40.88
17.88 |22.99 (2299 |24.50 |32.70 |33.72 |55.69 |57.74 |64.38 |122.64

PI

~fy

LPI

Ste
(mm?)

[l il 2

Tg
(%)

ChT
(Uspad)

pro
(Hg/100gMF)

31.68 |31.68 |24.52 |58.25 |68.47 |84.82 |87.38 |95.55 |109.35]|126.77

34.23 | 71.54 |112.42|115.99|129.28 | 135.77 | 137.45|137.97 | 163.52 | 168.63
39.36 |29.37 |30.95 |28.94 |21.40 |25.66 |21.20 |19.83 |14.75 |14.14

Na*

69.75 |65.78 |68.87 |51.57 |455 |51.47 |41.51 |38.98 |32.67 |38.42 (ppm)

Yy

80.76 |69.27 |71.94 |66.78 |59.37 |60.26 |53.50 |46.55 |38.62 |41.51

o e

145.16| 107.84|126.20| 89.25 |86.41 |74.43 | 64.58 |65.01 |52.58 |61.48
51.02 |42.31 |34.44 |55.76 |62.28 |56.86 |62.59 |72.65 |78.72 |89.63

K+

17.99 [39.55 [26.34 |37.82 |39.88 |39.57 |51.44 |59.79 |72.91 |61.01 (ppm)

1328 |17.5 [16.36 |19.36 |26.89 |21.83 | 29.26 |37.44 |58.97 |39.95

[ imrp (ST

10.65 |15.95 |13.22 |16.75 |18.73 |17.35 | 225 2259 |58.04 |35.31
96.71 |97.01 |96.71 |92.71 |97.77 |97.77 |97.26 |84.02 |100.1 |98.97

Ca++

36.11 |44.56 |36.11 |48.02 |52.47 |52.47 |62.77 |56.77 |52.70 |55.60 (ppm)

1636 [17.99 |16.36 |19.36 |26.34 |26.34 | 39.57 |39.55 |29.26 |37.82

10.65 |12.75 |10.65 |12.91 |13.28 |13.28 |17.35 |16.75 |14.86 |15.95
029 144 111 192 291 221 (295 |366 |533 |6.33

K/Na

025 |060 (038 (073 087 076 |123 |153 223 |158

016 (025 (022 (028 (045 (036 |054 |080 |152 |0.96

BERYBBRBBBREBBRYBBRBBBREBBRBBBREBEREBBRE
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ALA gad Ada ya sl abalalal) cild Cilial (319l o 3 a8al) Lua ol g 5l il yitial) ans il Janugia / 2 (Bala

Aol iliaY) Ala dpdl) CiliaY) A gliall CiliaY)

V4 V5 V8 V9 V10 |V6 V2 V1 V3 V7
0.53 |0.55 052 |057 |(064 |054 |0.60 072 105 |0.75
0.44 |0.46 036 |048 |049 |048 |054 (053 |0.59 |0.56
0.27 |0.29 025 |030 (032 |029 |0.33 0.34 040 |0.36
0.09 |0.13 008 |0.16 |0.17 |0.15 |0.18 019 022 |0.21
26.91 (2492 |28.70 |24.23 |24.05 |24.48 |22.24 |21.44 |12.66 | 14.54
47.75 [46.97 |40.80 [39.56 |37.63 |[42.12 |35.96 |31.54 |29.06 |31.43
52.66 |53.15 |52.74 |50.59 |50.20 |51.83 [49.62 |49.34 |48.34 |48.80
80.21 |69.28 |90.09 |61.85 |61.67 |68.21 |61.60 |60.40 |59.55 |59.73
3439 |343.2 |347.9 |349.3 |350.9 |348.6 |351.0 |351.8 |370.6 | 355.2
334.1 |335.2 |335.1 |338.0 [338.7 |335.8 [338.9 |339.7 |343.3 |340.3
322.7 3245 |323.1 |330.0 |{333.2 |329.9 [334.4 |334.9 |337.5 | 335.2
294.0 |308.2 |297.6 |312.7 |315.3 |310.7 |316.1 |317.2 |329.7 | 319.9
097 104 |09 |114 |1.13 111 |1.25 121 |161 1.48
0.62 |0.63 061 |071 [(0.74 064 |0.77 0.80 (094 |0.87
052 |[0.52 050 |054 [055 053 |[0.56 0.57 059 |0.57
039 (041 032 |045 (046 035 |[047 048 053 |0.51

Pn
(umol/m?/sh

rs
(m?s/moal)

CO,ss
(vpm)

trs
(mol/m2/sh)

2540 [2.949 [3.126 |2.490 |3.579 |3.354 |4.160 |3.407 |3.360 |3.860 etr
2136 [2.366 [2.332 |2.474 |2.838 |2.400 |3.805 |3.191 |3.060 |3.155 (ur)
2117 1624 [2.251 |2.160 |2.171 |1.707 |3.394 |2.514 |2.290 |2.350

1457 |1.557 |1.488 [1.733 |1.766 |1.567 |2.498 |2.334 |1.842 |2.166

0.598 [0.581 [0.590 |0.560 |0.553 |0.571 |0.519 |0.521 |0.542 |0.525 gNP
0.636 |0.657 [0.609 |0.598 |0.592 |0.613 |0.532 |0.549 |0.565 |0.555 (ur)
0.688 |0.658 |[0.658 |0.644 |0.640 |0.648 |0.582 |0.596 |0.609 |0.606

0.732 |0.725 [0.702 |0.683 |0.673 |0.688 |0.628 |0.623 | 0.658 | 0.623

0.531 [0.752 [0.546 |0.719 |0.585 |0.569 |0.745 |0.806 |0.715 |0.643 gP
0.417 |0.527 [0.503 |0.547 |0.557 |0.545 |0.740 |0.715 |0.578 | 0.598 (ur)
0.381 [0.391 [0.396 |0.444 |0.465 |0.421 |0.708 |0.539 |0.488 | 0.527

0.313 [0.329 [0.326 |0.346 |0.358 |0.339 |0.506 |0.465 |0.378 |0.445

0.531 |0.662 [0.543 |0.676 |0.572 |0.559 |0.597 |0.596 |0.577 |0.613 Fv’ /Fm’
0.515 [0.541 [0.541 |0.561 |0.569 |0.547 |0.593 |0.586 |0.573 |0.579 (ur)
0.512 |0.531 [0.529 |0.535 |0.541 |0.532 |0.580 |0.557 |0.550 |0.554

0.504 |0.517 [0.510 |0.532 |0.545 |0.527 |0.468 |0.432 |0.552 |0.579

0.338 [0.342 [0.334 |0.371 |0.390 |0.362 |0.461 |0.416 |0.399 | 0.402 OPSl|
0.227 |0.262 [0.261 |0.300 |0.306 |0.227 |0.521 |0.338 |0.309 |0.305 (ur)
0.203 [0.234 [0.204 |0.247 |0.255 |0.246 |0.292 |0.283 |0.269 | 0.281

0.185 |0.192 |0.186 |0.195 |0.216 |0.192 |0.262 |0.234 |0.224 | 0.233

939 [920 [939 |99.2 |906 |914 |97.7 |927 |974 974 tre
60.8 |732 |60.2 |764 |805 |81L7 |872 |90.6 |833 |858 (%)
36.8 [37.2 [29.7 |373 |402 |426 |605 |50.6 |446 |456

156 |158 |134 (193 [201 |[202 |381 |263 212 |239

608 |670 |670 |708 |7.17 |710 |734 |742 |920 |7.48 MS
502 [6.20 [590 |6.22 |652 |634 |671 |6.80 |7.30 |6.89 (mg)

455 |572 |522 [592 |6.18 |59 |6.19 |644 |6.70 |6.52
211 442 288 477 491 490 |543 |552 |650 |5.68
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abalakal) cilsd ilial gda o 5 akall < pudiall (lany il o gia / 3 (3ala

Lalaal) dliay)

Ausla Al dilia)

A glBal) Cilial)

V4

V5

V8

V9

V10

V6

V2

V1

V3

V7

47.72

42.77

40.74

43.79

46.85

44.61

46.85

48.88

48.40

48.88

28.51

33.61

32.59

36.66

37.68

37.68

37.68

43.79

47.42

45.83

27.49

32.59

30.55

32.59

35.20

32.59

32.59

35.64

37.48

35.64

17.31

24.44

22.40

26.48

30.55

30.55

32.40

32.59

36.33

32.59

K+
(ppm)

99.28

105.09

121.49

105.5

94.31

103.90

94.31

91.11

67.13

87.91

156.30

140.67

151.86

129.48

116.69

119.89

115.09

111.90

89.51

99.77

166.30

153.48

156.65

151.86

140.67

142.27

134.27

123.08

121.49

121.49

201.41

188.62

198.21

182.23

175.40

175.84

156.65

150.26

131.08

137.47

Na’
(ppm)

123.41

166.48

125.07

102.4

136.45

177.62

172.10

140.66

112.20

170.2

82.55

88.01

68.39

90.70

92.77

97.67

120.40

1125

98.71

109.4

39.88

51.41

34.44

55.76

58.97

59.79

89.63

72.65

61.01

62.28

21.83

225

18.93

22.59

26.89

37.44

58.72

58.04

39.31

39.95

Ca++
(ppm)

STy T

0.48

0.40

0.33

0.41

0.49

0.43

0.49

0.53

0.72

0.55

0.18

0.23

0.21

0.28

0.32

0.31

0.32

0.39

0.52

0.48

0.16

0.21

0.19

0.21

0.25

0.22

0.24

0.28

0.30

0.29

0.08

0.12

0.11

0.14

0.17

0.17

0.20

0.21

0.27

0.23

K/Na

90.28

115.40

109.29

11521

121.48

116.48

124.55

125.47

167.71

146.40

52.96

60.09

57.04

73.33

79.44

79.40

87.68

92.40

95.44

94.81

41.72

46.85

41.76

53.98

61.72

58.93

63.80

73.21

79.31

75.65

36.67

38.70

37.68

41.76

44.81

44.71

45.83

56.48

69.72

57.78

K+
(ppm)

194.64

129.47

150.28

126.28

118.28

121.48

99.10

94.58

66.13

79.42

194.82

132.67

151.23

131.07

126.28

129.58

113.49

108.69

77.15

87.44

214.22

148.66

165.40

143.86

135.87

140.66

119.88

112.84

81.48

89.48

246.48

161.84

171.42

153.45

145.46

146.62

141.46

139.06

96.40

137.47

Na’
(ppm)

2554

206.3

270.01

249.60

245.60

215.14

124.36

219.11

209.71

211.40

174.34

185.71

169.20

189.09

191.86

198.44

219.21

210.09

201.4

201.6

107.40

111.05

98.05

120.10

120.76

134.07

172.05

161.44

144.04

154.12

48.12

56.72

44.52

59.44

69.04

74.15

100.44

92.11

76.78

85.77

Ca++
(ppm)

vl u Rl il

0.46

0.89

0.72

0.91

1.02

0.95

1.25

1.32

2.53

1.84

0.27

0.45

0.37

0.55

0.62

0.61

0.77

0.85

1.23

1.08

0.19

0.31

0.25

0.37

0.45

0.41

0.53

0.64

0.97

0.84

0.14

0.23

0.21

0.27

0.30

0.30

0.32

0.40

0.72

0.42
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sadl) s e oL abaladal) il Ciliual (31490 A 5 dial) duibiass o) il pdiial) Glany el Ja gia [/ 4giala
gyl

Aubaal) Gl Aaboaa 4] GiliaY) da gliall CiliaY)

V4 V5 V8 V9 V10 |V6 V2 Vi1 V3 V7

61.27 |60.13 |60.09 |60.44 [65.33 |5599 |71.92 |71.54 |60.66 |65.99 pro

79.77 |80.11 |86.21 |66.43 |71.54 |134.17|178.12|178.85|163.52 | 134.39 (Mg/100g/M F)

117.71 | 148.19 | 163.91 | 183.25 | 189.07 | 226.33 | 247.12 | 263.52 | 234.35 | 233.64

250.39 | 265.72 | 301.49 | 449.68 | 470.12 | 475.23 | 820.11 | 822.71 | 550.46 | 521.22

0.625 |0.850 |0.830 |0.866 |0.878 |0.878 |0.898 |0.898 |0.910 |0.898 Chla

0434 |0.504 |0.545 |0511 [0.799 |0.811 |0.667 |0.669 |0.879 |0.672 (Mg/100g/MF)

0.374 [0.459 |0.401 |0.459 |0.530 |0.521 |0.530 |0.589 |0.877 |0.636

0.245 |0.395 |0.276 |0.299 |0.376 |0.427 |0.421 |0.553 |0.632 |0.631

1.094 [0.979 |0.909 |1.070 |1.046 |0.922 |1.182 |1.352 |2.526 |1.892 Chlb

0.542 [0.825 [0.897 |0.869 [1.007 [0.813 [1.231 [1.351 |[1.541 [1.39%4 (Lg/100g/MF)

0460 |0.521 |0.555 |0.581 [0.654 |0.580 |0.776 |0.798 |1.353 |[1.236

0.290 |0.438 |0.388 |0.544 |0.632 |0.578 |0.723 |0.739 |1.197 |[1.016

1.719 |1.829 |1.739 |1.936 |1.924 |1.800 |2.080 |2.250 |3.436 |2.790 ChiT

0976 |1.329 |1.442 |1.380 [1.804 |1.624 |1.898 |2.020 |2420 |2.066 (Hg/100g/M F)

0.834 |0.980 |0.956 |1.040 [1.184 |1.101 |1.306 |1.387 |2230 |[1.872

0.535 |0.833 |0.664 |0.843 [1.021 |1.005 |1.144 |1.292 |1.829 |1.647

3197 |25.57 |30.37 |27.17 |22.37 |2397 |19.18 |17.14 |11.18 |[16.40 Na’

87.90 |38.36 |42.26 |36.76 |27.17 |3511 |25.57 |22.37 |19.18 |20.78 (ppm)

115.0994.68 |96.92 |87.91 |57.54 |55.94 |36.86 |36.76 |31.97 |35.16

154.23 124.68 | 125.79 | 121.42 | 110.29 | 119.88 | 105.50 | 81.52 | 57.54 | 79.96

89.63 |143.40|98.50 |164.21|195.60|183.80 | 195.20|196.40 | 246.10 | 199.10 K*

65.18 |80.16 |69.20 |80.46 |[83.52 |81.48 |94.30 |110.01|180.77|150.30 (ppm)

50.93 |57.04 |57.40 |59.07 [66.80 |66.20 |69.26 |73.25 |129.81|74.35

33.21 |47.87 |33.61 |49.91 [52.96 |50.93 |56.02 |60.09 |80.46 |62.70

198.44 (170.40 | 210.11 | 192.70 | 199.10 | 211.20 | 229.2 | 196.70 | 210.9 | 188.60 Ca™

120.21 {136.40 | 119.5 |144.40]172.60|174.9 |192.5 |191.56| 180.01 | 180.11 (ppm)

70.14 |74.15 |60.11 |80.01 [84.76 |88.71 |98.56 |97.40 |89.4 [97.12

1841 |19.20 |15.15 |20.29 |21.60 |22.5 |56.40 |55.24 |36.40 |40.80

2.8 5.6 3.2 6.0 8.7 7.6 101 114 220 |121 K/Na

0.7 2.0 1.6 21 3.0 2.3 368 |49 9.4 1.2

04 0.6 0.5 0.6 11 11 1.8 1.9 4.0 21

BERYBBRBBLBLRBBRRYBBRBBLERYBBRBBBRE
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V4 |V5 V8 V9 V10 |V6 V2 V1 V3 V7

428 |44.0 |41.2 |43.0 |463 |458 |476 |485 |51.7 |50.1 |S0 |Nfe

322 |386 |356 [39.2 |408 |39.9 |43.0 |44.6 |439 |467 |S1 -
301 |36.0 |325 [367 |387 |376 |39.8 |410 |436 |428 |2 };
25.1 [29.0 [289 [291 [31.0 |30.3 [326 [365 [403 |388 |S3 ‘E
335 328 |294 |298 |314 |314 |326 |353 |443 |[382 |S0 |Nfl ’
150 |224 |184 |21.7 |274 |254 |282 |30.1 |339 |332 |S1 F
120 |186 |134 |196 |21.0 |198 |214 |23.0 |329 |288 | %
53 [11.8 |[11.7 |123 |131 |124 |137 |157 [251 |184 |S3

118 |122 |12.7 |11.8 |135 |104 |140 |14.25 |22.0 |143 |S0 |Nfr

25 |74 5.4 8.1 106 |85 11.7 |10.7 |122 |119 |S1

20 |52 3.6 5.4 6.5 5.5 7.0 7.4 102 |95 S2

12 |30 14 4.2 5.4 5.2 5.5 5.5 117 |74 3

130 |121.98|108.12|150.68| 176.14 | 155.93|180.54 | 203.27 | 267.14| 225.11| 0 | Pfr

78.26 | 63.75 |47.30 [82.94 |89.22 |85.03 |92.88 |100.51|156.38|166.92|S1 |( Q)

59.72 | 56.85 |36.78 [37.73 |60.01 |45.90 |63.74 |65.17 |84.76 |83.47 |2

20.77 | 17.05 |10.48 |[29.44 |33.68 |33.40 |48.70 |52.30 [69.30 [29.44 |3

5974 | 4.101 |3.418 |4.456 |4.498 |4.577 |4.645 |5.360 |6.796 |5.648 |0 |PrT

1.957 |3.264 |2.499 |3.288 |3.349 |3.342 |3.409 |4.019 |5.232 |4.332 |SL |(kg)

1.022 11,933 |1.921 |2.199 |2.360 |2.203 |2.642 |2.914 |3.329 |2.995 |2

0.994 |1.366 |1.485 |[1.659 |1.945 |1.813 |1.954 [2.190 |[2.400 |2.313 |S3

177 |18.28 |16.32 |17.10 |17.11 |17.8 |182 |174 |181 |17.20 |0 |SuT

22.14 | 24.77 |24.64 |25.84 |25.92 |25.72 |27.89 |26.77 |26.73 |26.75 |S1 |(ug/100g/MF)
27.1128.90 |27.17 [31.72 |30.09 |29.64 |37.29 |34.36 |32.78 |34.06 |2

390.40 |39.44 |38.74 |40.64 |40.22 |40.72 |41.10 |41.05 [40.92 [41.02 |S3

451 |440 |441 |439 |433 |427 |428 |4.26 |422 |410 |SO |pH

444 (438 |433 |427 |426 |425 |421 |417 |415 |4.05 |S1 a
437 |436 |425 |420 |419 |412 |411 |410 |410 |405 |2 E.
430 425 |418 |413 |412 |408 |408 |407 |406 [401 |S3 f.
0.054 | 0.047 |0.053 |0.049 |0.066 |0.056 |0.069 |0.070 |0.053 |0.087 |0 |AcT ‘
0.062 | 0.059 |0.057 [0.070 |0.079 |0.072 |0.089 |0.096 |0.121 |0.110 |S1 |(%) F‘
0.082 | 0.108 |0.084 [0.112 |0.120 |0.119 |0.128 |0.129 |0.138 |0.130 |S2 3
0.095 |0.131 |0.128 |[0.133 |0.134 |0.113 |0.137 [0.138 |[0.171 |0.145 |S3

492 |510 |[509 |422 |421 |418 |411 |4.02 |492 |512 |0 |SeT

599 |6.07 |598 |532 |523 |519 |509 |[507 |599 |572 |Sl |(mmhos/cm/

971 |829 [812 (809 |[742 |728 |714 |7.11 |671 |6.98 |2

11.77 | 11.07 |10.97 |10.77 |10.72 |10.48 [10.21 [10.11 [9.77 |9.52 |S3
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pro, chiIT , AcT ,SeT , pH) “tbwsS sl 5 (,trs, rs ,CO,ss, OPSII, etr , gP ,gNP,Fv'/Fm'’
Sl S o o W 5 5l 5 I, Y e S e (chla, chib, KT, Na™ ,Ca™, SuT
)l Lliie ke el Lelan 53 yodall Gluall oda e 51 EC = 12.5 mmhos /om (Sg) 4 skl
o slall il Gl ST Riogrand <l o, zUlisi) 13a JMA (e & ((Ipgpo = 2.72) wlily
Caiall o) aldl gl 13 Al 5, ((Ipaps = 3.65) Aeslie aa S Marmande —aialls 45l
adas cnd opilale o ad YA e Akl 5 aaad) G Jalaill Jad S 6 sede i &3 Riogrand
Leal) il 48 5 31380 Jlaall 3 FE-EDTA 55 e 2l Lol il Laaba) | 4l de ) jall
) sl (LPI, PL, epi)is stssell Au ol Gl sY Je i) FeSO,7H,0 ) 3a (e sl
pro ,Glu, chiT ,chla,chlb, ) 4dbesS 50l 5 (tre, po, pn, trs, rs, @PSII, etr, gP ,gNP, Fv'/Fm'’
Gilaall aaall of @edal Hsaadl 5 @)Y e 4kl (Car K Na', Ca™* FeT , Fe™ |, K/Na
paally dlabeally 45 )lie daslall ol Y1 AN ) 8 Adeld KT 2033 Jglad) 8 FeEDTA 3,50 o
iagie ST (Riogrand ) psbead) ciiall Jaa (3 5a¥) G5Y) e Wi,y FESO,7H0  bsa o

il g dla e oL 2 LANL 45 lae da slall

Résume:

L’ objet principal gu’a traité la présente étude est le concept de I’adaptation et la
sensibilité a la salinité pendant la phase de germination, de développement de la
plantule ,et de I’appareil végétatif et la fructification chez 10 varietés de tomate
Lycopersicum esculentum Mill; I'observation morphologique (MS, TG, LPI, PI, Sfe,
Nfe, Nfl, Nfr, PrT), physiologique (tre, pn, trs, rs, CO.ss, OPSII, etr, qP, NP,
Fv'/Fm)' et biochimique (Act, SeT, pH, pro, chiT, chla, chib, K*, Na’, Ca™, SuT) des
feuilles, des racines et des fruits montre que la forte teneur en sel( EC=125
mmhos/cm)(S;) a influé les varietés expérimentées et les a contraint a adopter un
comportement différent comparées au témoin (Ipz-po=2.72), Sur quoi nous avons
déduit que I'espece Riogrand est I'espéce la plus sensible a la salinité comparée a
I'espéce Marmande la plus résistante (Ips.p3=3.65). Afin d’etudier I’effet du stress sur
la varieté Riogrand une explication a été donnée pour le concept d'interaction entre le
fer et la salinité suite a deux expériences factorielles. Pour la premiére on a gjouté le
fer sous forme de Fe-EDTA dans la solution nutritive, dans la seconde on a gjouté le
fer sous forme de FeSO,47H,0 pulvérisé sur lesfeuilles, I’éude morphologique (LPI,
Pl, epi), physiologique (tre, po, pn, trs, rs, @PSII, etr, gP, gNP, Fv'/Fm',CO,ss)
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et biochimique (pro, Glu, chiT, chla, chlb, Car, K*, Na", Ca'", FeT, Fe'™") appliquée
sur les feuilles et les racines a montré que le fer gjouté sous forme de Fe-EDTA avec
une concentration de L / p mol 50=F3; dans la solution nutritive est plus actif pour
corriger I’aspect négatif de la salinité comparé a I’usage de fer sous forme de
FeSO,7H,0 pulvérisé sur les fedilles ce qui arendu |’espece sensible (Riogrand) plus
résstante a la salinité pendant la phase de développement de la plantule comparé au
témoin.

Summary :

The main object has been treated by the present research is the notion of, the
adaptation and the sensitivity to the salts during the germination phase of
development of the plantlet , shoott and fruitage phase of development at 10 variety
of tomato Lycoperscum esculentum Mill the morphological observation (MS, TG,
LPI, PI, Sfe, Nfe, Nfl, Nfr, PrT), physiological one (tre, pn, trs, rs, COgss, PSlI, etr,
gP, gNP, Fv'/ Fm') and biochemical observation (Act, Set, pH, pro, chlT, chla, chlb,
K*, Na', Ca™, SuT) of the leaves, of the roots and of the fruits show that the strong
content of salt( EC = 12.5 mmhos/ cm) (S;) has influenced the experienced species
and constrained them to adopt a different behavior comparing to the witness (Ips-
po=2.72), it’s why we deducted that the Riogrand species is the most over-sensitive
variety to salt compared to Marmande species the most resistant (Ips.ps= 3.65) and in
order to treat the stress to the salt at the Riogrand variety an explanation was given
for the concept of interaction between the iron and the salinity following to two
factorials experiences, to one of them we added the iron in form of Fe-EDTA in the
nutrient solution, in the second we added the iron as a FeSO,7H,0 pulverized on the
leaves, the morphological study (LPI, PI, epi), the physiological (tre, po, pn, trs, rs,
OPSII, etr, gP, gNP, Fv'/Fm',CO,ss) and the biochemical one (pro, Glu, chiT, chla,
chib, Car, K*, Na", Ca'™", Fe'", K/Na) applied on the leaves, roots and fruits show that
the iron added in form of Fe-EDTA with a concentration of L/ pmol 50= F;zin the
nutrient solution is more efficient to take off the negative aspect of salt compared to
the appliance of iron as FeSO,7H,0 pulverized upon the leaves the thing that make
the sensible variety (Riogrand) more resistant to salinity during the phase of
development of the shoot compared to the witness.
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