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Effect of Zinc application on vegetative growth and toxic
accumulation of Sodium chloride on tomato (Lycopersicon
esculentum Mill.) under salinity conditions
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Abstract
An experiment was conducted in one of the plastic houses belong to the Kufa Technical
Institute during the growing season of 2009\2010 , to study the effect of different concentrations
of Zinc on the toxicity of Sodium chloride for tomato plants grown in soil that suffer from Zinc
deficiency.
The experiment included three conc. of Zn i.e.(Zero, 3, 12) mgZn\Kg. Soil and three conc. of
NaCl, i.e.(Zer0%,0.5% and 1.5%) ,which added to irrigation water . After 60 days from growth,
plants had harvested. Dry matter, Zn, Na, K, P and K/Na ratio were determined.
Results showed that there was highly decrease in the amount of Zn in the soil which reflected its
effect in the decrease of growth, particularly in highly salty condition (1.5%). Increasing in NaCl
resulted in a decrease in the amount of vegetative parts dry matter, this reduction was higher with
soil that treated with 3 mg Zn\Kg soil compared with soil that treated with 12 mg Zn \Kg soil.
Addition of Zn from 3-12 mg Zn\Kg soil caused an increase in K conc. from 37.8 t0 40.9 ; 25.6 to
30.6 ; 21.0 to 22.9 mg\g dry matter, respectively, and a decrease in the Na conc. from 3.6 to 0.7;
8.7 to 5.4 and 28.7 to 21.9 according to the conc. of NaCl that used (i.e. Zero, 0.5 and 1.5%),
respectively . Consequently , K/Na ratio of plants were highest in the highest Zn application
conditions .
Result of experiment also revealed that importance of Zn to improve plant tolerance to soil salty
conditions and the use of suitable amount of Zn causes an absorption increase of Na by roots in
salty conditions.
It could be concluded that the use of suitable amount of Zn of importance for plants survival at
convenient degree of growth at salty conditions.

219



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

:M.ﬁ.di

Ailandll) ATl A sl 5 dagall pcadll Jowalaa 1 (Lycopersicon  esculentum  Mill))  adalekall s
s & shae sl U J adalelall lad aladind | ks Allad) slalie e} A < pam) Al) Jualaall (0 08 5 Solanaceae
B2 Gaality Ol 5l puzmdll e llgil 5 (K, C ) Clinalill e Lgd sial adle 40108 e Gl Lei oS (e Dl pivas
L 1].%4 adblalall b Gl jSdl G 15 Gaadill 5 (i) o (g a5 i g jll 5 < a0 S

1559 caly g el 8 dall elac Y1 AES 6 el 3l Jany Cum clall 4y 5 pucall 5 dagal) (5 praall clpdeall (e li 31
ey oF [3 ] kil [ 2], ool CusSis gl slil) dleaS clll & (g send) Bliall Clileny adalsi ) 32 yka e Ligs
( Co- enzyme ) (s i) (8 ) (Some JadieS cilay 33Y) S 5 A4l i oo clall (8 apulal) el )

el sae Chendiul a8 Jroalaal) aliee 8 3l LAl (a5 seall dpan ) a5 geall el oS) 3l Al
Q.Auhah\fdé)c@}&é&h;eﬁag\@&wuﬁﬂa&ﬂ\OAA:‘M\GL.J&ULQQ&:UJ'S\dL_;A
Cada) Jlad ,ils ) @l sl e (g gtinal) Guand) LS e aladind [ 5 54 ] e IS a8 bl ) s3a )8
. 4.}’\.\.\5\ DM\ ali ‘_J\ Lﬁ;a}g Lﬁﬂ‘ H:m}.ai\ J.uL"a
481 il ) Glal 5 a sl sl Galaalial (a5 a 503 guall (abiaial QW& ) 355 a s\ S adlial o [ 6] S
7 ] bl s ,aal LA elie dadls e Laliall o saullCl 50 ) ed i) b s g0 secall dpans da a sanallSI (g
] 2255, )J\wwﬂ‘dhﬂﬂw\q})ﬂ\mdh:thiumdj)'l\ﬁéhaimeygyal\}s)ighﬁuhausj\[
el gL asyas [ 9] Wi u#\mﬂ&}n@ﬂ\um&)usdsuu\fyqux\,ewm\u\[8
um)ﬁuu\deM\me&\yY”M\;mumfjﬁm}\uauu\uﬁ@qu\u&w@m
510] e dSans s P, il adbs Sl gass (A o 3 seall 681 i palaaial (2 g il (s Cnt g )3a]) cLal)
A A gl 4l V) e o s seall 40l e JB8 el ) adlal Ol [ 11
5, eSO 8 g sl o815 ) (s Al 8 i Bl (s sine (mledi) [ 12 ] Lele dhas A il &yl
g_,\_u@f:g}wdﬂgg@u}w@aﬂé\;wd&ﬁu\usmad)m‘;us)x\wutsmauiui@i[ 13] 25
15 ]M\a&@\ﬁ\j gw\;m\@a@nﬁm\md&ﬁﬁmﬂ\@ﬂ.&j\ u‘[14])5¢ adaleLall
A\Jmug_...m‘r‘;\Lﬂgdﬁu\_.uﬂd_a‘)ﬂw@\dﬂ\eaﬂ\u*muU\ﬂ_qM\dsmeh\woh\}mdajﬂuaué\&.qu\
- el e

S i agd gl a5l e Ailiaa 38053 Al Al Gl 3 (i (e et 4 i alaaials & el s3a ol el K313
@ KINa A5 ) sindll 5 a 503 suaall 5 o gl sl 5 <l 311 (e IS 580 55 8 L 53 5 adalalall ‘—"-‘-‘JA-’&J-'J‘L%MLM

—sdand) (5l kg 3) sal)

Gulia 8 e 5 dalaal) 5l e (Lycopersicon esculentum Mill. ) ablakall )53 e J geanll o
o= bl Ledaat a3 5 (g gatilly 36 glaa 48
Lge pasd JLa) o3 COED g 5§ 930 (e ol (7) 2. L) Gl e RSN &3 saill Al ) (e (sl o sl 8
2 Jaie dlsaie 5 Lol s Adiae 4 yill iS5 (1 Jsaa) il s e (Al A 4 il 36 slae 480000 (palis Gh e )50
O JSABE D Jaans ) ale
el G pide Ayl Gl Sua 16 ] W (1) Jsaad) A LS4l ailad Gils

Al & Aleaii) & il pallad ey (1) s

&b 3l ~\ )5l EC pH 4 panl) 3L A yil) s
Ala ) Al 4y e
pS\aile 0.1 3.8 7.8 % 1.83
A %22 Okl
%26 Cnoall
%52 Ja )l

220



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

Lo s 4506P205 (D i b 30 5 ) s sill 5 469N (Liyse ) oo s il sbandly Cidans CBllaall s
Al L)) didaie 8 Ly o 50
Sl ol 8 L el (ZNSO, TH20 s (o 4055 paS\aale( 12 513 ) i ) 38 i i adlial 8
, %0,5 , Yosia ) S5 sl ele (A a s saall 2y ) 5IS Al (5 5 ela Ba sk e Cipal 28 NaCl <Dlalae Ll
Chin g (5 padll g sendll ol G de )3l am L sy(60) a2 danll oy J) (e Lesy(17) 20 Gl Eam ( %1,5
_400)’5J\)A2A.)J‘5lc uﬁgﬁﬂuﬂ\@uQM}h\;“adu\ C_u)}(;ﬁ“tcuél.g 33l (675)$)|);:\;)A‘;c
O S S s Ani A8 ped Jodladl @ pzan s HCL prasls (8 (Sl cliall codl - cilel 5304l 5 (450
e Aaud g sl a8 o M) Galiaia¥) Sleas o ol 3l el ¢ cagllly adall Jlaill Slgas o seuli sl o 530 saall
Soaall dles (4 Bllaall (EC) Al A sle il sinne 2aa o3 [17] Leadl (A 435kl ( Spectrophotometer)
167165 axpiiall dinall (el aladiuly

dgaall b Sl Z L) and Ol e 8 A 5l da gl s shudl) 5 @l 5 a gl sall 5 a2 00 seall 381 5 CLULEN )l a3
A8 S /Al

Lioaa) bl calla s | adebea JSI il ) jSa GOy 5 ALl 400 sifiad) e Unl) ppanai Gana dslale Ty 5ai€ 2y jaill <2
18] 0,05 Jlial (s sina e 3 5aal) dwie K50 88 Caus

: MUAU i)
e Ailie s o JEAN (e p ] 7 a3 p e geal) 2 IS (e ddlide Sy il Alabaa o) il & pelal
LpsRsa 25809 15 JAaw/jsele (14) 35 EC J) Casal 50503 500 2 ) 1S

16
14
12
- 10

et s Ao )l A g

LI a— |
(= B S R =]

0.5 0

B g des A gl a4

SLisanl 256 i il sho 505 65 0 0 Lo i 1500 el 518 415 (1) S

S paliadl ) ol NaCl 58 5 dlelee g il (ary g oli ) (Ltaa) 45l dalra o)) gl & jelal (2)dSl) e
s aall sl Glall () 5l 8 Galaasy) ol () 4ds Ja) A Liagf i) @il LS | 5 uadldl & sanall Cilall ) 5 1)
Ly 45 ) Alalrn (5 450 Lyl aeilinl) )l | 40 ) dlalan (A La g g JB1 (IS a2 500 gl 3y ) 1S A8lia) (e il
, 6 madll gaill e aall 8 a0 geall 4y ) oI Ll aaaall Jalall sa ol 3 Gl o)) yeda Sl @li ) il (e lad S
) 5 madll saill L (mlias) o) o) il Cona of GUAS i) il e Al )0 G[15]  Bas s le ae G380 128
L 31 bl a3 Laxie 5% (0.5, siea) S Ak A5 )lie (1.596) S 5 p 500 seall ) 5lS Alalaa (o ot 38 (i1 (it
A5 e p g sall 23508 381 5 psand (g yndl) g samall Alal) salall (85 50 5ol ) el 4y 5 aaS\aile( 3) Janay
& sanall A8l salall (8 580 Baly 5 € yedn a5 arS\arde( 12) 38 s el 3l Ailia) aie SlAS, (@) jia ) Aleleally
Alelae ol Lyl ball <)Ll LaS(2) ISl meaal 5 LaS A jliall Alaleay 43 jlia @ 500 saall 235 51S 380 55 aand (5 sl
(2058) &l 3l adlal i lra (e alelae JS 8 daiiall 48lall salall 1S JB o g0 gacall 25 518 (a5 e Cilpey il

221



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

bl Delaary)

oo

m05

L los
i
2000 =
] 3
1500 5
3
1000
ES
Y]
—‘-7 500 —1
. . 0 >
12 3 0 1

o mﬁlm ez -s-u_:u|

3 peiadell £ o) el Boladl aS o g pad el 2 008 5 23 B LT o 20l 5 () 50

Cllil) e @l ) anled dlabeall 8 GUlall (5 jadll & sanall sai (o Clll o g geall 3y ) SIS Bl ) (o)) il @ yelal
o small 1y ) S A ldlas e lalaie) Juan (5 il & genall gad JI 0 () Jay 138 5 (20S8) €l ) aile 12 Alalaall b
axla]2) i3l (e A yall cansil) e (45 aaS\els ) aile3) el 3l adlial (e JAY) ol s gy 3T S
ddae (89%1,5 A 0,5 Ges %0,5 A Yosiea e s sall 25 I8 Alalaa 83l ) AN 8k (51, (40 paS\li
Wijarle (12) = clilall ddales die 4l 8 Lae ) Ay daiiall adlad) Balall 4aS (e JB8 45 53 a2S\axde3 i 3l
il (b o g3 guall 235 S A i Lol 5 Sale e il o i Sl 028 ey (2084
5Ll 4aS SIS M (g yazmdl) gaill 8L s g Laial 5 IS 30 L) 58 ) (3) S 8 A 5 el el Cisa of
\ pide 3 58 iy ol 311 Aila) wie 5 (€l jhem) 40 )il Alalae 2 aile 502 2 53n Alalalall il (5 uadll ¢ sanall Zalal)
) sl L3l ddli) of ay 138 g aile 1230 W lade cilill (g pundll ¢ sanall Alall salal) (e dpaS Lgie Canti 4y 3 23S
ol Sl A 5 axS | asde 12 3 5 el 3l Alia) die 5 oalall slgall ae ) Abladall il (5 juiadll saill A (s
el il e 5 5l 13 paim clill (g puadll o ganall Ailall salal) £aS ChilS 3 | (g il g samall 3 <1500 5 )
Al A el N e A G Aila) ol D gan s (M [ 13, 11, 10 ] oo IS 0381 e 138 5 45 53 aaS | aale 3 38 51 (4
MN\BJM\OJJ&M‘QQ‘)@Q‘M\}Z}A@BJ\.})&A&A}M\Mj?ﬁﬁﬁallwd\é\)ﬂ\)ﬂt\mdﬁsd\gsq

222



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

16m

m

12m

om

b i il |l s Wil

Pt B n] sl dijI1

] & gomall Walall Ssloll il b Ll i3 Ll L2T0 ) J8

vie | 88 Liaddie 0 o8 clilill (5 juzadl) g ganall 8 el 3l 308 55 of aadl (2) dsaad) 8 A sall golinl) JA (g
O addbae JS 8 0 (2) dsaall e Baadliy oliy asla]2 5 3 el b Adabaall il e (el Jia)ds jlaal) Alelas
i3 58S 5 o) ol il (5 umdll g panal) (3l 3 8 Jiaal ) ) g5 A B el 58 5iaal ) Of el el
13.3 canpeal s (i siea)di jlaall Aol dila 3ol a2 \eli ) il 2.8 il o 533 guall 25 518 % ey Aalaal) LAY
B bl 58 i B bl o8I ol sl ) aale 12 A0 il Alalas die aale 545 5 eli) axlad o Al dalae die pale
Gl G (aade 12) @i S i Aot die 5 o g geall 29 1,500 pele dlalaa o sie il clll (5 puiadll g gandl)
&8 O Bl L s J gl IV a5 [200 15[19 15[ 7 ] 0e JSeaSTlelia sy, ddla sole p2IS\ i 03le 74,5
S AU Goadli ) Aldae JSV (g il g sanall (B a g saall 308 58005 () (5055 a s sl 2 ) SIS il sl
(e JS115.55 6.2 sl s % siaa elall Adlas e Aila 5als e \aile 2.2 (i) i ) 4 jlaall Alalas (8 o 520 suall
28.7,8.7, 3.6 Ll (8 o 53 suall A ulS il 3 ol 3l Alalaa b Liaid 5, 5l e 1.5% 50,5% gelall dlalas
i) S azle 12 @bl dlelaa die Lyl sl e 1.50% ,0,5% , Yot zelall G Cana 5 il 3ale at\aile
s sl e 1.5%50.5% zlall @ilbas 2ic 21,9 ) 5.2 Ciasal 5 % jia zlall dlalas ic ddla 30l a2 a2le 0,7

12- 3 (o b3l ddlial 330y 50 coal G 5 i) 8 el 31 380 5350l ) die bl A o g0 gl 5S35 Galias) Laadl 1
A un521.9 N 287 2554 N 8.7 (1050.7 3.7 (e psmdgeall K85 paledil ) A 5 aaS\dli ) aala
pomalindl 58 53835 () (sa il Alabae 83k ) el X5, Vsl e 1.5% ,0.5% , % e Janiusall el
pide 12-3 (e el ) Adlial 8 300 3 il () | sad guall g ) 5IS EBlae JS (8 aa g Ul 13 5 (5 el & ganall B
21.0 25306 1 25.6 (e ddls sale at\aile 40.9 I 37.8 (o Dbl o sl 38 558305 I A i pas\eli )
Olansda[7 JoSileliay Jall e 15% ,0.5% , % sio Jeriuall mladl cBlilas 38 5 can 3229 )
o8 Lisina ST gl 5 55 G Jaadl 4 Jgaall (e Ll s o0 il saniisall 58 55 8al 5 ) (5258 i ) ddlial
258 3858005 o Jaadis L 4u 58 aaS\aala]2 5l 3 il 2 g g sl Al Ll o ol (all (g ilad ) LAY
e % e dlilas vic 4.3 e Lygine siudll 3 5 ad ) (i) ha YAl Alalaa (8 ) sdudll 35S 55 (e pd ) p 520 el
28 8l o Ay axS\aale] 2 53 il Blalaa 3 Lal sl e 1.5% 5 0.5% gelall 3S) i xie 4.854.9 S
A3l Gl o () i il o3 JS 0y s et g panall (B ) shedll 5 55 (8 By sine ks e el ol o g0 el
& sl S oS0 53 () gan Gl (adi o Liagl 5 (5 pazaddl & sanall (8 o g0 suaall 5 @ sl sl 508 55 (i Lea
qjjﬁumt_,fo_‘.uamds&igi, [9]s el & smanall (8l 1 il lam (2l i 50 (s3I (5 il & sanall
alae 330 O (2)ad) Jsaall 85 g sall eiliall o LT Liml 5, lil) 8 o guusls sl 58 55 Cpuand 13 301 8335 () o g3 gl
& paasall 585 2 Galiai) Ol s a s seall o aalls o salisll 58 58305 (8 g a0 5 aaS\eli) aala]2-3 (g i3
adle il sy &l ) bl die o s seall S 55 (8 (5 sine (RUAII[T7 ] any Cua b1 80k ) s 8 (5 il & sendll
R s sal) A0 (e JUB L 30 Ala) O [ 11 ] [10] e IS ans Ll 5 50 (g e 5l 4 ill Al g lall i
e 42l UBAN ails o 5 4l adludl e Jadlay ol 511 () ety i) o2 DA e LDAN 4 all 42 YY)
s ohmall el G s iU G B 58 a3 285, e O LSl sue o g sl A3 5 3305 e lasy ol 3 O e

223



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

e Gyl s il [958 ] 4nde W) AN e o shand) UL 5 45 )38 LAY duse | dadle e Laliad) 6 daulali
e L 5 2yl il abid) aliaia¥) ) (oo Laa Jas 4ncil 5 0685 5aall LA dpsie] o @l 3l i (e 4 5l Lgie il
sLial) dadln Ao GaSlaall 53l sy 4 533 sl aliatial 2y 3 @l 51 Gads o) Saal) b | [2159 ] apandl s ) siusdl)
(o dngn L3l (e 4SS A8l O [ 12 522 ] 0o IS S5 cpn (AL [21 513 ] 8 e Jilan gl ) sl
115 10 577 Ge IS oS e 138 5,05 pumdll & sanall (B a sad guall o) si5 ) s3all Galiaial e o gl
Cre Ui O30 sl ) 380 35 oS 31 i (yn iliad 20 L ) Jam 51 (2)dy Jsaal A (e Ll
] 25 S 4,3l LAY (e sl sl oyt 30 5 () i3l i ool Ly i) pala] 251 3 L) il A ldladl)
) 53l a8 8305 ) (00 L i) o ot ALl Ll ) LSS Bt Aol 4300 30 5 [21

. saill L
3 psmsmall 5 il (e IS (e (g uadll ¢ sanall (5 sina (A p s geall 2 5Bl e IS S5 il (2)d s
o sl g o ol )
P K Na Zn SOll2eo/NaCl | <l @B llaa
)
Al sala o2 pale Bala pas\ pale (%) | S\ pde
ddls 4 5
43b 17.8 ¢ 2.2¢ * 2.8e 0
49a 176¢e 6.2 de 3.6e 0.5 0
4.8a 21.2 de 15.5¢ 45¢e 1.5
31c 37.8a 1 13.3d 0
2.8¢C 25.6¢C 3.6¢e 18.8 ¢ 0.5 3
2.7¢C 21.0de 1 22.2¢C 15
8.7d
28.7 a
2.7¢C 409 a 0.7de 545hb 0
2.8¢C 30.6b 5.4 de 73.6a 0.5 12
2.7¢c 229cd 20.8b 745a 1.5

5% Jial (5 siue e L gina Adlida (5 55 3 gae JS oy ally Aalid ) assl)*

Gl 3 Ll Calcaall i) (8 g0 gl oS0 55 (da g o gali sl alialial 3l ) A () Jaa DU gl JDIA (e

iy paS / ple 35S i ol 1 Ll alimall by 45l (K/N@ ) e A e b e (55380 55 038/ aile 12 385

oy dal Alall Aagliall da S5 g8 Gl e S A (K/NA ) dei g ) o), (4) USG5 % 155 0.5 zle 38 5 die
 [24523] ol )

224



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

ale-"ﬁie'-f-a% mos
m15

K/Na s

i N |

12 {,,__')__' ,s'_'-',::r...@n—i'-h:-nh' & i 0

ALelall olod i gzl £ gommall 0 il s ol g g psll 3l 23 BsLy 5T 9] JE

a1 ald) ail) Jead e e a8 30l 5 3k (pe bl A0a5 a5 S paal bl ) &y el o3 (e e

Cu (g pad gal o Blall @l 5l alh e Sl Al daalall 3y 8l Cag pla chad el Il il B30 Cpeady

References: . dlaall

ASaiudll gLl coas alalakal) Calinal oy 585 1998 | 4wl die Juaiclals 2 gans, Grsa Jlidl 2o gaa ) -]

. (28-2202) ,422all(4) dne 48 jall 4]0 Ase |y 305 () shn diaia (b 4kl i

e;da:\j\ :’\_:_\Jsmc(315_314ua ) ’M\} L)ﬂ\ M}.;a; ) 1988 uﬁ;&: ALY (a0 e &c AR ¢ d.AlS,A\); 2

10-
11-

Gl
Tisdale,S.L. and Neldon,W.L.(1975). Soil Fertility and Fertilizer. The Macmillan Company,
London .

Rengel,Z. 1992. The role of calcium in salt toxicity plant Cell Environ.15:625-632 .

Shabala,S ; V.Demidchik ; L.Shabala ; T.A.Cuin ; S.J.Smith ; A.J.Miller; J.M. Davies and |.A.
Newman. 2006. Extracellular Ca ameliorates NaCl-induced K loss from Arabidopsis root and
leaf cells by controlling plasma membrane K-permeable channels. Plant Physoil., 141: 1653-
1665.

Epstein,E. 1999. How calcium enhances plant salt tolerance. Science, 248: 744-744.

Ighal,M ; M,Aslam ; A.M. Ranjha and J.Akhter.2000. Salintiy tolerance of Rice as affected by
Zn application. Pak.J. Bio.Sci., 3(12) : 2055-2057

Welch,R.M ; M.J.Webb and J.F.Lonegaran . 1982 . Zinc in membrane function and its role in
phosphorus toxicity. In: proc. 9th . Internatinonal plant Nutrition. Coll. (ed. A. Scaife).
Commonw . Agric. Bur., Farnham Royal. Bucks., UK. p.710-715.

Cakmak,l. 2000. Role of Zinc in protecting plant cells from reactive oxygen species. New
Phytol., 146: 18

Laugerve,P. 1969. Transport phenomena in membrane. Ange. Wandte Chem., 81: 56-69 .
Finkelestein,A. 1987. Water Movement Through Lipid Bilavers, Pores and Plasma Membranes :
Theory and Reality. John Wiley and Sons. chick ester.

225



2011 / (oale / Gl aaad) - aldl) alaall — dralad) £30 S daaly Aaa

12- Norvell, W.A. and R.M. Welch. 1993. Growth and nutrient uptake by barley ( Hordeum vulgare
L. cv. Herta): Studies using an N. ( 2-hydroxyethyl)ethylenedinitrilotriacetic acid-buffered
nutrient solution technique.l. zinc ion requirements. Plant physoil ., 101: 619-625 .

13- Alpaslan,M; A. Inal; A. Gunes; Y. Cikili and H. Ozcan. 1999. Effect of zinc treatment on the
alleviation of sodium and chloride injury in tomato (Lycopersicum esculentum Mill. Cv. Lale)
grown under salinity. Turk. J. Agric., 23: 1-6.

14- White, J.G. and R.J. Zasoski. 1999. Mapping soil micronutrients, Field Crop Res., 60: 11-26.

15- Genc,Y; G.K.McDonald and R.D. Graham. 2005. The interactive effects of zinc and salt on
growth of wheat, In: Plant Nutrition for Food Security, Human Health and Environmental
Protection. Ed.:C. J. Li. Tsinghua University Press, Beiging. China, pp.548-549.

16- Jackson ,N.L. 1958. Soil Chemical Analysis, 2" ed. CRC Press, Baton Rouge, FL.

, dang Aol | alall andl g Mol aglaill 5 ) 55 AnSall gy Gkl bl 43325 1989 | Gpees Juald Cilaall 117
BN

Ao Lhall (Sl ls dnge  auel )3l ol Jdast 5 aaal | 1980 ., 4l (ald 32 el die 93 sane a3 55001218
Al = o sall s — il

19 —-Sahu,S.K; G.N. Mitra and S.C. Patni. 1996. Effect of Zn application on uptake of nutrients by
rice on Inceptisol. J. Ind. Soc. Soil Sci.,44:795-796.

20- Rashid,M.1996. Effect of Salinity, Sodicity, Zinc and Copper on concentration of micro
nutrients in rice . Pak. J. Soil Sci., 12:111-117.

21- Pinton,R ; 1.Cakmak and H.Marschner. 1992. Effect of Zinc deficiency on proton fluxes in
Plasma Membrane Enriched Vesicles Isolated from Bean Roots. Oxford Journals,Lisci. Life
Sciences:Journal of Experimental Botany,44: 623 — 630.

22- Shukla,U.C. and K.G.Prasad. 1974. Amerliorative role of zinc on maize growth under alkali
soil condition. Agron.J.,66:804-806.

23- Zhu, J.K.2003 . Regulation of ion homeostasis under salt stress . Curr. Opin . Plant Biol . 6:441-
445,

24-Munns , R ; A. James and A.Lauchil. 2006. Approaches to increasing the salt tolerance of wheat
and other cereals. J.Exp . Bot., 57:1025-1043.

226



