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cultivation of this plant has extended. One of the reasons for paying
attention to this plant is its ability to adapt to harsh climatic conditions. It
has a higher protein content than wheat, barley, corn and rice. On the other
hand, plant seeds supply all the essential amino acids (including lysine,
methionine and cysteine) needed by humans. The aim of this experiment
was to investigate the effect of salinity stress on the amount of
micronutrients and protein percentage in quinoa seeds.

Material and Methods: An experiment was planted as a split plot in a
randomized complete block design with three replications on August 7,
2017. Experimental treatments included three superior genotypes (Sadough,
Titicaca and NSRCQB). Genotype in sub-plot and irrigation water salinity at
3 levels of 2, 10 and 17 dS/m were located in the main plot. Finally, grain
yield, saponin content (foam height), grain size and amount of
micronutrients in grain and grain protein percentage were measured after
saponification.

Results: The effect of salinity stress on 1000-grain weight, grain yield, grain
size (1.7-2, 1.4-1.7 mm), foam height, iron, zinc, calcium content and
protein yield were significant. Sadough cultivar had the highest 1000-seed
weight and grain yield. Sadough and Titicaca cultivar had the highest
percentage of large seeds and small seeds, respectively. With increasing
salinity, seed yield of Titicaca cultivar decreased by 13% per unit increasing
irrigation water salinity, while in Sadough and NSRCQB genotypes, there
was no significant difference with non-saline level. With increasing salinity,
the lowest foam height was related to NSRCQB genotype. The interaction
effect of salinity stress and genotype on grain yield, foam height, percentage
of iron, zinc, calcium, protein and protein yield was significant. With
increasing salinity, iron content in Titicaca cultivar, zinc content in all three
genotypes, nitrogen in Sadough and NSRCQB, calcium in Titicaca, protein
percentage in Sadough and NSRCQB increased significantly compared to
non-saline conditions. With increasing salinity, the highest increase slope
among micronutrients was related to grain. The increase in salinity stress at
the salinity level of 10 and 17 dS/m compared to non-saline conditions
caused an increase of 11 and 26% of grain iron, 56 and 94% of zinc and 13
and 20% of grain protein content. Protein yield in Sadough and NSRCQB
cultivars was not affected by salinity increase, while in Titicaca cultivar
decreased by 13% per unit of irrigation water salinity.




Conclusion: With increasing salinity up to 10 dS/m, the seed yield of three
quinoa genotypes was not affected and this plant is recommended for
exploitation of saline water resources. Sadough cultivar was the best among
the three genotypes. The percentage of micronutrients iron, calcium, zinc
and grain protein increased under saline conditions and despite the decrease
in grain yield, the protein yield per square meter was not affected. The rate
of increase in micronutrients and decrease in yield with increasing salinity of
irrigation water is affected by genotype. Since the quantity and quality of
quinoa seed production (unlike glycophyte plants such as wheat) is not
affected by irrigation water salinity, it can be a promising plant in improving
food security in marginal areas.

Cite this article: Salehi, M., Dehghani, F. 2023. Evaluation the effect of salinity stress on the protein
and micronutrient elements content of quinoa seeds. Crop Production Journal, 16 (3), 1-16.

© The Author(s). DOI: 10.22069/ejcp.2024.20228.2509

Publisher: Gorgan University of Agricultural Sciences and Natural Resources




A 533 GLALS Ay i
L, J

/ <§X> Yoo A-YPAX tmle LS o A
/15cPBS Yo AYET ;o Saig O LS B,

Olyl SULG gkl g Sl pyle andl

IghaS 4310 (aaig 53 g (Sikko 3y p0lis Ol a0 33 (539 i Y (o y 90

Tsas slap ' sdlo as guare

salehimasomeh@gmail.com bl ! 5 (835318 g 5 Shisel Slindond Olajle (5558 Uik o 55 50 L2l

dehghany47@gmail.com :asblly ol sl e 5 (55,558 ) Sl Sl Olesle (g8 Slidss e S e sbokt |

oS> Jle Sl

U il ) anlshlel o3l 5l 4 laze (Chenopodium quinoa Willd) | 5.5 :4sAde Wllis ¢ 58
] P VG N W 03,28 bl 31 (gl 3 olS cpl CiS 43 IS laans 3 Aol a5 e JoS i
o=l meslle il e a3l Conn Ll 5 4 (58 5l gadlg olS a5 LUs
&:AUo@fﬂi\b@};j\.@\éﬂ}Q)S‘ﬁ‘r.&;f‘\{wéjm.!wﬂ)ﬁf)l}:&ébl;
_ VEY/YIV Za\i‘;bé‘;u
ol Sl 5L 5550 (ttons 5 b s 03 JolE) (650wl sladal IS oS i
- . e e L . ol o
s s eS8 M)JJLAL;MJ':U Q\)-:»ﬁé)jﬁzdz;.f\ sy g:*il"’)" Oﬂ‘ RV

JOMIFEIPIE

VESYV/TA 1oy

L s hslas JolS lacSsh b B s Sl ool S 0 le3T i, 5 50se

§ (S slaels
JEFICI L S WECHHS B NN U REEC L [ NNV L SN K
e ¥ o Gl Ol guss 5 o9 &5 5 s 20 NSRCQB 5 KI5 o5 540) s
g)b_:.ad-v‘))J,-iLoﬁC«-:L@q))QA;J‘}W‘Q;).))&JJM)JAJ\VJ Yoo )
)‘Juudu\) wfj}ﬁ M))}‘U\))) S95r 90 6.1MﬂJJJL& U‘J:AJM‘J LQ.,\..JJ.LLA ‘Lﬁ"ﬁl‘d l),:s

A S el 6,8 e sl

e s VARV ANV=Y s ol dils 5 Shas s Jlpa 055 058 45 30 s
O35 (s G 035 25 la gm0 5 Shas 5 oondS (55 (oAl Ol oS gLl
Oy BIaS 5 edipn Hads Ao s o iy S o3, il | b 5 Sas 5 4l Jl5e
Woss ol o il 4 BISas o35 5 ,Sese (6o 50 Rl b cdls | 5y sl Ao
sl L ol imn Gl INSRCQB 5 Gy i 55 53 8 o 53 2l el Ao
155 NSRCQB 555 4 b gs o 5 gl ) oy 208 (558 Rl L.l 558 8
5 050 oS (s AT Ao oS gLl il s Shee (85 5 Sosd S5 Blie
202 S Olge S5 (55 50 8l Olee (505 GRII L o o (85 4 2 ,Shes
3 B 53 s o3 BSIKES 55 el NSRCQB 5 Gso )3 035 720 o 555 4

C]a_..qp G o= bl Clils 58 8 byl 5 4y Cod s ae (2153 NSRCQB




0T 5 ails cpal o3 Y 5 V) ilisl o g 5 b Lol 5 cd VWV 5 )0 dS/m (g 50
b op e o Ol SRR L s S s s Ay Y 5 VY 5 s, Ao ss At
=003 s 2 Shes s Sl S) Ol 4 e i sy sole o RIS
WLSIKas o5, 55 Jls 53 235 13 80 o (5) 54 il L NSRCQB 5 G5

il 2l bl O (o) ps (a5l dly e gl 4 deo s

o |5 ol ) 2 Slad 55 3 Shas V0 dS/M G (558 G151 L 1S g 8 e
om0 3 33,5 e ko5 50 T e Sl e sk w4 olS ) 5 8K 1 6
5 S oS (al Giae 5 polie o) 3 5 Bado 13y s p 250 G55 A
3 Shes Dl als 3, Shos (LS w5 e 5 Sl B 50 el 3 5 il S
Ol LS 5 sdie 525 polis SRl Oln .28 S5 513 30 o im0 53 S0
S 5 eS8 T 1S e 55 U o LT ST o5 Sl L s Shee
D3 bl O (5558 36 o (S asle w3 SIS OlalS Sl ) 1S s 5 wils

Al lasl- gble olie Sl 35 53 (s Aol oS Wl e 03,8 o

(2L OlalS Uy alms S 5S &ls 0S5 5 5 SR 3, fat&ol}_.aﬂéjf:J‘:,'Jjjleﬂ.(\iW).J‘@Mm.r‘@u»t&al
A= ()

DOI: 10.22069/¢jcp.2024.20228.2509

OBx 5 © U S omnb o 5 (355l o sle olSCtils 1,20




SERd 33 5 (Lo doguars | 19hS 4ild (g 9 ke S5 polis (liae 32 S90S PT (o) 2

Sy gt i Cowlas ZalS Olual b >l
5 4l o3Il Shidn (Slew 4 oo 7S gl
S sl s § 15wl s SUL Gl s Ss
Gl 0l (6 5eS w55 olS Sl0e 5550 25 0 &S
Lo 5 o3 Jlie 1S e Lial (V)
(V) el
o 5a YO AS/M U (6,53 55 Ol il
3 ko3 00 S Y Olge 4y IS 5 e e 1530
3 S8l Rl ao 3 A Olses 4 ke Ol e
SOV e 13 80 St S e Ol
5ol ((SUs il byl Lline Sl &S il
o=l el 3L ccal sdamy Sl KO LS S
Il 03 553 iz = 4ozl 5o s
5SS g Goss e sy ps Olelbl Lol
3y s yie Ll b 53 150 Al Gl g mensd
= o 5 ey el ) G L
S5l s oy s slagdae ) Ol e

%9, 9 3190

crb B e Sl el S 4 2l
1 el o ST a s sl JolS slacS ik
7S 0 Badeo o3 Dlad as 50 53 VVAT 2l s
slasled s CiS 5 o Sl e
5 LS Gsdo) S i3 T ol il
Sos 5 A S 03 o8 2 (NSRCQB
ety g3V s VY mal Y s LT O
oslS glanl s S 5 Jol oS s e
3 el 255 e a5l IS 5 LS Ve Ol
Sy 5 Jo S Slid s 35S il S
53 ool pie 1S e (23355 5 A o3l el
eSS 00 Ol 4y Glidl o3 S 5 sl dl> o
3,8 sl S s

LVRUPY

4 sl (Chenopodium quinoa Willd) | 4.8

() aiab e 0T aibie o g 5 4l bl ool il
Cyor U LdS Jls Gbla 5l olS ab Ko
FLSI G L3 o 51 i8S SllB 5 aBl e L
CiS asdS glaans 53 (Y) syl 1y g bree
Gl ol 03,208 GbLis 31 (gl 53 olS oyl
S 3 3 O oS U5 o age S8 4 S
Sl g olS pl aam 5 LU 51 SO M) wsl e
Sl 5308 5 e g paall e Lol 5 4 (5,850
2 O 3l S (S 55
oS oyl LUs ol (@) a8 e |y gy J>l e
Al o Jloyl Sl Sl bl 53 w28 6l
Ol Slo1s 5 0255 daas gunl 3 LS 0l ¢ 3 b 31 .(0)
T 3O o edS UL s
JS eais s oS ol adls (b 5l asl e
5 B i Jold) ($os s el slad
Jolws sl eglle Ll DL 3L 55 50 (i
Ol s s S5 |28 alils s O el gladul
- FAO Lo odd oo 5 (55,5 al sladn
3 E 5B A) Lagsly s UL Ol (V) AL
ST 2T UL Ol 5 b sls aole Ls b
Spdisr B0 5 o ol O mle S s
9 ol JJJ?Q)@\)_;."S«J;JQ; <Lk (V)
S Sl amlin M 355 o o sn Jale (e
Sl das Lo slse lls 1eS als () wsl SU
Aol e ) B S 3l e B el KL
ChB g eSS UL plae Sl s 4 s ps Gl
S ol edd Lo ge adlil s bl s L
s ol Sl 35 03 age olS S Ol w0 550
Sol 53 51350l oS S Ol 4 5 A4S b jme
s Q) 5,8 1,5 a5 550 s Gbla
ol cilisn (sla Bl 1S (IS5l s



VeV Y D)Loa.s Ak 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

e SL () Jadem) S e al 5 15 6558
A op S oy /oo b s o) il Jilesl
el el YOO 5 bl 4 )Y 5 (OC)
U:ﬁujidj_b,gksutuna,wwﬁ.aﬁ
gl e )las (go5d b gte 5 155 (8 o5l
W Y o o bl Jeb s SLs
W/ XYW i ol O e e 5o

23 S g sewd WIAY

Lol d oL g0 b b 5 Cig) e

L5 o S0 b Sy e Bl T S
Aol s S Lt (g, e Sl 0-F bl L
Loy had dsb 53 e e Y v_,a)'\ ol g S
o3l 5 i (bl Jols o5 slacdl e 4ls
Gogts Sl oSKasl A el 5,0 glacile L
d\)ugi@;ﬂﬁs@\yi@;ﬁy@)\:@M
5t Ol DL S S o3 and i S

oslaiwl S50 6_)\,_.41 g_,‘TL‘;.;J.:S—\ J)J;-
Table 1. Irrigation water Quality

EC (dS/m) SAR Na Ca Mg ?Qs'z IiICOs' Cl ?sz(z
S e pH o e oS e b S ol Sy A A g
(o ez (o) e vl Meq L
T (o Aol ST ke
2 7.3 2.85 15.06 1.70 3.89 0.00 0.36 18.03 1.39
10 7.3 14.27 75.30 8.50 19.44 0.00 1.82 90.17 6.93
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Ol 355 ol dewl Oy B 395 0 03> Sl )3
Lol ol oslae oS 5 e al s
AA-400 Analysis Jiie Sasl o Kws 5l eslizal
S A R
ol b 5 ol ol 5 dm B 4 ol Ol
By e S O Aoy IS oK
seld o B VYO0 se 3 Oy 5 Loy e
OF) Al 55 5 Aoy
L SAS i3l 5 31 ealial b Slskes o5
s A 3,51, REG s NLIN w3, jl eslizal
i 3 esbisl U ol o 5 e
A el OS5 s s S A3
SAS 4l 5 LLSD i, 5l eslizal U 5 Kks avslin

A <=l>,;,\ ver9

5 als :J,.Q.w @ls Hlsa O3 p Gose A5 56

by e Colg oo Shes a5k o
sl s, Slae s il p ol 2yl s o S
dle s s S el&ws b sds s (6 8ol
a5 e dee V/E VNV Y Olib 5Ll L Retsch
Sl oS e e WY b 5l as s
S Sl gz s S e sl (5 xS a1l
s eslaul (V) =558 o) 3l el Olpe
e S LBl el Gl Ol
e g 4l l5a 055 A3 S IS e Sl
JAs PFEUFFER [l ,i, oS s Lo, S
3,8 5 ks Condator
IS Sl 55 S5 ool CodS e Gl
LR Lmﬂ..ks e L&Tﬂtp Loy Sl Juld
5 SEF S b Sl Hsd (s
3 edd Dbl el oS e LS bl
4_5>\J§u:_}L.. ax,3 000 gles 53 5 AS asy, S
el o eV Ly es S G csle A Sl
e Sy b 58S las JL S Y S is



SERd 33 5 (Lo doguars | 19hS 4ild (g 9 ke S5 polis (liae 32 S90S PT (o) 2

LSl #2503 5 5 O34 NSRCQB 3 5 Ao )
L) JS2) sl malsdl 1) dils el s ps 1E 5 Y
53 ol e Rl Lt o (558 Ol
o Ly (sl e oslis IS5 3, S
NSRCQB 5 330w = 00 aS Sl s cals
Sl Ao s () JSCE) Al Sl e il
D5 Sl g sl ae 55 o e 4l ()
£V 5 YV (Gl o5, 53 WV 5 ) dS/m b (g5t
55 3 o3 YY 5 Y8 NSRCQB 55 55 o s
JS2) il Al sy VIV N SIS 3,
bl 5 85 A 2 ng)t‘p,dﬁ)l)_:ﬂ (Y
S5 Olgon Gl b g Sl s 5l ons
GBS A A 53 GOl pae ssbar (s e Oy
s 3 5 e o Sl 5 il
VM dss) 3,
2o pole mead Oy o8 SRl L el
3 e ool i IS el il s
s L08) il JialS (g5 L5 AL s
= e oy 1 0LS js ole Gl ials
e 5 Al IS el b Kl
LS Lol an O il (sl akyy (Ul 2l
CiS als (Vo) "’J‘f& H;f 05 pole O
OALS Sl  S ol ot g 53 g5 4l
OLalS (1) assl e GLisl oS s 5, Slas
22 S 5 s e Sl i 5 e SIS
33l L 5 A 1,5 (s Ll
L e e il sl Uil slaal
Ol Sial531.(100) 5,8 )l 5 e puiS (5550
NSRCQB 5 i 5535 )3 O35, mned
s sl e SIS o35 5o &S J o s e
B 035 03 oss Rl L oS Ol SRl 58)
J_<1: 85 93 53 ols e U Js s Sls e

(S e e VESVIV I il (6 2 oo VY=Y ls
.i_.,a).s&_;_cla_.wsq_ié_j.?)lj«_}lsaj_im
85 s Goss blie (Y Jsdx) 5p sls s
)ocla_“)_s;.,.g;@qstwjlj«jszﬂwﬁ
e 413 Ol O3 o teS g Iy pae Ao s
535 NSRCQB (555 4y by o L35
S 055 25m Gudo o35 4 b e Ol o 2
Slastl 5 2dl EalS 0 S 078 (gppd Sl L Ll
i Godo 035 35 U sae SO 58 sl
S L e S - JECISTR IS S
B LY Jodsr) Al sdalin BIKas 55 5 5o Ol
D3 e rals &ils 5 Shee Vv dS/m ngj.icla.a
ey a s Sas o S 5 o i (Sl
Sos=s el P LA salin BISaS 5 Sodo o5
Lg)).icla.dﬁjw\:)bu;u ol Pl S e
e o3 A edalle Hly e LI VY dS/m
by IS Pl peS o p e ST S5
55 NSRCQB i 555 &
S S s oA A st S5
Y Jsdz) 390 ol mme Ao ys ) 50 Cla“).s
5 Gyl oy 5l Lacd sf o Sl
Jelize 5 s g Sl e des s ) C]a“).sm“ls
2 oS 5 Sas ol s S0 5 S 85
M)bocla.ujbwﬁ)ﬁw)bﬁj.kﬂ)b\ C]a.d
o ol L eeldS 5 e Ol 2l g
Ol (Y19) O 5 (She 35 oiS 05k (555
o,.\_zm_“_ks,\#,;ﬂd)j.;&;sjgu«sm;
OV A &ls e Lo 3 A Ll o ge 5 S
S Sl aS ol Ol S0k alis mls
YU il comse WV 5 Ve dS/M B )50
YooY 5 s deon A8 50T 5 sl el ds s
o el 38l (¥ ) s S s Sy Ao s

\V}/\ @;J..pr_“e)):\\/)hdS/ml_?é)yi



>y

[AgRW}

VLY b)loa.s Ak 8,9 c‘:C‘)} ‘_’Lé

¢Sl 6901 6tL1 6L 6°S1 Tl €T (44 Sl 6l ¢ AD
I'vL 8¢€'T 2000 880000°0 6£°1T L9TT 8C0 SEC8 759 +LO0 8100 T Joury = 4
) . . , , . . ) . ) Anueg x70S
**O @hm *OO m «$£00°0 #x05000°0 #x00°60¢ *NNMW m:OM O m:m.w Fm% E@M — — M m_._Dm— O m:N.VO O XQQ\QOEOO —
*8°96£ wES P WwSL000  44LF000°0  4xL8°SLY #xSLPCE  wlV 0 #:LlOP09  #xLlSO9PL w86T0  #x010°1 C adfjowany s
TI'TIl 60S°€ 81000  T60000°0 o't €901 €C'tT €650 8C€Co¢1 jagal] LOO0 ¥ [ Ioug = \
V8 VT WOL'ST 495000 610000  #xEL'TSL #x08191 o6F'0  SPIE al9 1L 85000 xx¥ItF0 ¢ Ajurreg talty
su€l’1 wS0S T «8100°0  SUB000'0  SUER'IT wd0T wEE0 «w6€0 w8 «0100  &¥00°0 C uonedt[day Y
i
PP oy SN w g PO EL g STEL gy oy AO'S
ur101d P8 mmu_wm u2aMg HoaMPY A0 puEsnoyJ,
<
A
Ko e el 2 kel <
) “.L\“Dvu\.., z..u\...L mA.le T2 ai u.,.ﬂ) 2\ QJM) o{ﬁa) ﬁ.v ..J.U‘J.huﬁ
7s’e rsc 3\ . R ROy ffoely
A=
el

Pa9as eouinb JO S}IRI) PAINSEIW JO IDUBLIBA JO SISK[RUY "7 9[qe
P \— 0¥l G oy oo 575 e o 5



I w52

2y QWS

% 51y polis oyl

see

O95 9 S50 32

Was 3l yd g Sdlo doguaro [ guS dild

<

qe8 ot BCTCI qeoeo0  qegso’0 BTEOF  BOCTIL Bly'C 269°9T¢ BECo BT 0S qo¥'¢r qI¥'1 B3 C BOBINLL
qQLEES OOl BECO B900 qzo'sTc  q£9°¢9 qeL’e q00'+8¢ BOI'S qLT9¢E BOO'LS qecre qar6’l dODUSN
BOL'TO BOO'¥I qL20'0  9S¥0°0 QLY IT ByR0OL BRE'S B6L9TY e9¢'s qz0°+€ BR0'6S BT BLST ysopes
adfiouany {5
BLCES BLGCL B3CT0 BLSOO BO'LE BLOOL BG°C qreve BO'C BR'8C BI'HC BCOH'L o¢1'C Ll
BEY9C qQeyL vl B8T0 BICO0  9IT0E 9BL’LY qeg'y By 08¢ B6'9 BETY BY'6p BCO'I qLTC 01
BLFCS q966'CI BECO BR+0°0 dIF'6l  qLT'19 qI1'y BOLTY BC'Y BH'6E BL'YS BT0'C BLC'T 4
(Lw ) Ofrmmmremmmeeen wdd ——— wo w3 - % 5
wiw i . wi yIom
plaik WSy : g wut /-7 (w/sp) Anurpes
maory O W €D uz 24 uwog  PPHRPRS  pIWW LIVT s TEW [Py s L oKt
: $SO] uamlg QIO puesnoyJ, i
<Cod o) ol
Cor wdd el Comp -
C& Ma e -
(wySp)
A e e
e TELTT e T Tl
S S e s v (e ersCoae I N \ s
s ’ #A=MA o ol
ol e

UOIIPUOD JUI[ES JOpUnN BOUIND JO SHEX PAINSEIW JO JOIJJd UIBLL JO UoSLIEduwiod el “¢ [qe,

=P -y A 1D e e (esY D T ey ST ) o e 2 e 409



VeV Y D)Lou:} Ak 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

o=l i Wl S g e 5 el s 5 e
2297 g e 3 e ety LS Gl ) ole
o Al S LSS s 5 3508 I3 1S e
BWPST PRGN g)lﬁgﬁjzf;ﬁﬁmis.(\‘\‘) 35l
0331y A pdl an s Cwlhs 1l S
358 paeelS RAE s 1S (6 S Ly e
5 Sl IS Lol s (gadane LIS (YY)
2y 1S @Ay Sl Sl osd
(YooX) 0L 5 e 5o 5LS (Y0 YE NY) 5)0s
V 9 s s = (V0 dS/m) 6,58 5 30
S S IS 5 LS (s b 1S G555
WoTY 55 e 258000 wrse G050 A5
(YY) OLKen 5 g (V) Ll 2ul58l as s
rge (Lss ST V) (oot s & s 5 0l
VD sde 1558 b 5 Gl Oliee SR8
o s syl e Gl B (YerA) gl 5 5 0 5 S
s 00 oot s S s 855
e Sl b5 25 (Y0) L S sdali
03l g s pme Rlssl o se (FY dS/m)
Ll s Sas 5 osd 20,00 .07) wd a8
s 5, Shes ol oIV dS/m S5
NSRCQB s 555 53 5 5 3 s sns WIS o3,
Sogb Sl LV i) 555 Sl pme Gads
WWososs Aty bl 4 SIS o5 b 5 Sas
3G 585 00 S J s Sl jalS ws s
3t b e U (sl ae Slax| NSRCQB
dS/m (¢ s C]L“ s als s Shase Jals el
JK2) 35 Ao 3 0F pd 8 bl s 4 ol VY
T 03 ot R s pla) (A
95 53 (8 Jad) s Sl pme 5133 NSRCQB
5 g b olspme S G 5 KIS o3
dS/m (¢, s C]a.‘ﬁ TV Jods) Ll sdaline 4d

AV JS8) Sl Sl dsse 10 LS plisyl Y

e

Sos=> AL osd b S SRl Ol
Jr 3 0 Cla_w).sNSRCQB) Ot 55 o
Ss s pae KK V.EJJJASL;R;- 23 35 3 g
02503 Soxi GBI L 8 0 Shas (Vi)
S8 534S s s Sl el LSS
31k (5,15 as LI NSRCQB 5 50
D il U s il s (F Jsd)
C S A Bk o8 2 WY 5V dS/m U g5
£ 588 NSRCQB 335 ;3 ;s Y1 5 )0
(b JS2) 55 i Ok BIKES 035 50 5 Ao
S5 s St Jlae A lagd 55 e Sl
s n Gl g agae dls Sy 2 Ses
Ol e adils 3 Shas B R
(0 JSi) Aol I3 e e 0> G S n
sdalin Byl =0 o3 &l S Ol 1y yiies
Gl G 3558 oS G 1S (7 i) S
Sy Sl Gy e Gl s o)l 5 ool
S S S s e Sl 5 SSLOY)
e S s Ol Gl nd 5 e ol
oS ol s Sl (04 V) el ol
ol 0515 Rl s el S e (S laens
23 Gt RS Jeod b e Sen aaS
L (e 5SS .LS) rJ._;f): () il s
b e Al Gos 8 ol e o0 1S
(ol 558 0LS) 1558 3 a8 Jb> 5o
OLLS U5 s5wS Of LUs 5l S ol So
S3ode @l ol o il 5 Ol e 6l
Lol s 1S as Jls 3 (Vo) ol ol
S Jomly B 5 e ol
Lyl i s e SIS 5l 6t Ol oUls
OVA) sl axsls sl
e 5 oAl o3 0 b bl e s
Sl d 5 S5 ko T 5 e 5 e Ao T

(oal ol 5 8 158 (TY) 558 e el Slle



I w52

500 33 (S yg WS 5

Ry pele ol

see

P9 9 S

Was 3l yd g Sdlo doguaro [ guS dild

<

.wmﬁﬂth_ﬁ QWQ.JU 0 <Comy

JUBDIUTIS UOU SU ‘04 [ 1B 4, ‘04 1B JURDIUSIS,

ww.w#q.r..nﬁﬂﬂ 48 \ejb \ (e su Q.k...th_ﬁ 1.......]...J

Giel
su su saur| Suoure .
sk %k Kk F e & £ e L] ] e ] el ] 20udIAYIC ad
=
9T Gt 08 Wl 8 90T .06 18 BORINI .
WLL i wS€ 6 W91 6 .89 w80'1 g0DdSN ¥
uE'Y sl 0T €9 ) €9 9L w8€ ysopes
w6200 L TI'S  _UEl- EI'€Sy 1T ,9I'0L 200 _8FSI ,TT000 €00 000 ,8vT  ,LLT L8SEl 96T €58  ®ORILIL O
LFTo LSE1 «0'1- ,.88¢€6E  GOU'T  _el'ty  ,T€0 9801 90000 LL070 ,S00 WPl LEE0 S8IT k00, pTE9  dODUSN ,W ,.m”
sl 070 WSCS «8C L 80VLY 6580  _VOLS L0 E6'lI w0000 . 700 F00 L1071 LSS0, 8691 w0, 09°€9 ysopes =
adojs  jdoosoyup  odojs  jdooajuy  odojs  jdoosojup  odojs  3doououp adojs  3dooadjup  odojs  jdoosojup  adops  jdoosojup  adops  3dooaoug
. -1 g sy . L . | . T . iy . ay . a8
q il S Lo S L S S S O T Tl ¢
wsoy weoy PIGLA P3S  P[AIA UL ----UdLOI]-—-— € N --UZ------- a4
T o Bl I A gy R — Ty ) PN R Lol
———rorsT e gy ——

“UOITIPUOD dUI[ES Japun eoumnb jo sadA10uad 221y} JO 2381 SUOL JO BIEP UO Papyy Jeaul| JO saul| Suotle uosuedwo)) ' 9|qeL,

P 3 = e €I = e e X0 Fon vy (F5RaS) 5| nen 170 509

R



VLY D)Lou:} Ak 8,9 c‘;ﬂ)} ‘_,LN.S .\AJQS

(M)J) JA‘

Fe (%)

(Ae)3) 55

(M)J) V.:—»JS

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00 - 4 = NSRCQB
20.00 —@&— Titicaca
10.00

0.00

...l Sadogh

0 5 10 15 20

dS/m) LT T s
Irrigation water salinity (dS/m)
(Ppm) ;a1 Ol 5e s NSRCQB 5 52505 500) o535 4w 5 okl Of ()55 i JI-) IS
Figure 1. Interaction effect of irrigation water salinity and genotypes of Fe (ppm) content

70.00
----@--- Sadogh

60.00 ' _ 4 —NSRCQB
50.00 —@— Titicaca
40.00

30.00
20.00 | ettt
10.00

0.00

Zn (%)

dS/m) LT T s
Irrigation water salinity (dS/m)

(PPM) 55 Uz » NSRCQB 5 5803 500) 5 a5 bl Of (6558 Jlize JI-Y Ko

Figure 2. Interaction effect of irrigation water salinity and genotypes on Zn (ppm) content
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