WD ok N ojladd /e Jlo / l)5 LS Mol aslicags

ik b e g (553l pgle oS
s ol 2okl aalitngs,

95 21y B 3 ol )l 0 081 (S g9

T 595 dg05m0 5 T as g eale desm (LS ok Soloww s ¢ 090 dabld

sy ol eoliwl g disyl bl S (gozmiily Y g )
(ss.alavikia@tabrizu.ac.ir : Jggue sdiums) ¢33 5 olKulild ¢ )bobuwl =Y
AVAY b pdy )b AV/ONA el s fo )b

LRV
39 Ol Al b (ST £ 1 oaliiusl (oS il )3 (59, slge il sl UL P! (sl Sl T Sy
b ol opl dhily grae 9 $9) 2L 4 baipe Slio Bld 5l ol 85l 085 0B (Si55 £95 (o) 2 s9lite 41 o]
WL Ly i3l 51 (SO a5 wd olodl 41,55 aw b (Bdlai JolS slaSsh b CIB 10 1iome iule 1 93 2,S0as cljal g 3, Slos
T b el o850 iyl @325 JSD 4 lalejl 93 @135 09 59y emlidglre sty (S50 9 9y gl
3 s (90901 9 i 895 Ol 9 gl 59) Gliwe Slo & 3l L Culs 9 (Kiunsod oy o (ygmms 55 41525
o)y 4529 Tl i ed Wl o Olho (nl 99 2 el o g eltiune D131 4395 50 W8 g 039 (o] (1521 9 2, Shos
Al o gl (6723955159 9 (ST milyly (g9 BB andllan 3590 8,1 G 53 jSide Silhuo &S B9y (il I (S S e
G151y g Moo Slho ol Mol (gl @3¥ (2,5 S8 0,lky P8 81 U1 3 i3S g (B el ol b

[ Downloaded from jcb.sanru.ac.ir on 2025-08-24 |

313 418 S a0 1, 1,8 (g9, S35 higlingd LTS (59, o8I L st (I il 0,1 ol il 3 (5, Slyime

09391 9 w53 895 O340 0 ywrgil (S9) Gliae DTZ (5,135 4 co)lop & 1 glS' slaojly

5918 Jgal (A86 g dia i B po pjline ain] &S ]
Syl (V) 4t oo (are Conj slaaix Il
ey iy pAS A ) (55 el Gl sl Lo
ol ( Sy ol 55l (o (S5 295 51 5l 00
=i pB) Glee 3 il 5 (59, clale (gl (S5j g5
(SB) gte (ig slapdS (g Sl o8 s pS
=) pS oy > ey clalé aljdl sl (oo
3yg0 48 g slapaS oy (V) sl oo Clusay
Triticum Emmer _isg pasS wslass 3 ), 5 g0l
Glosizme oy i sl turgidum spp. Dicoccoides
S99 L (V@) canl &ils j> (MGKGIY b YA+) (g0,
o=l am o)l (o)) lapaS wodhs p)f 6 5 by
A.:bi‘u_n OU Sle A;b dhbl;\.é O.tal 989y 6‘927“ LY b)b
DAY FE) 208 ply 93 pawpe OBl Ml 5,

(s oo ) assl 5 oz i i e
b U pasS Mol sladoly po o)l ags anl g b
So pte o Sy iy pyogtil 53 ) Oliee S
H5 LS paS pLE)) (8L cplplis ((VA) 5,57 51,8 5l
55 3l o3l L pywg il 13 (oguadas 59y oo ol
sloasly ) cowle (Ao ol lg5 oo (cmnb (S5
LPYNANY) il b paS M

15 ol o oy ol 0 98 o 4 255 L
2 9 Ol (S5 E95 0,90 3 adgl Ml &8
2o b clio ol b)) o)l paiS o)) pjwgil 5 0199l
Spdnchy 5 (S5 Slhogad Guaen 5 o)) Clio
P9 (pyp Clio

Aodso

4 ol b gyl )3 Be 0g 0jg 0l a2 51
Ol 0939 b Loy Cumes 1 o0l Lisy bl cuwl (8K
) e & -
Aol ol WS Jood ) ley (K 5
ému«l{ ‘O!z;l 89y o 15k %;:.Lhd;\i.o ») 39,45 le)g
(OF) d900 S o 3 @ 5 T sl 5 SIgdal
oo (pyipke Oleieay (Triticum aestivum L.) pus
POV Sl Wy by amwy Jbb 5o lajgis o s
9 69y 295 & e (bS5l (S0 Jlo > gk
el gl S S 4 aMe gladl S )sba
&S Sloj ohady Wi 59y paie bl 5l ol e
.)91..05 (\As\") .AJL)J .,\Ji) <9y u_elf ).»JIAA A58 L_{B).) blﬁf
o Bd 1l s 58T lawlie cwl sxls I
Yo 5l b)lS 50 (VY) wsl e 59y d9m0S” b uais
Shaop Yool i oS wd pMel (YY) gl s
ol &91)1 )‘ Lo yd ¥ 0 (.Jl))l FRR-Rw lnl?ol dl.h‘;w));
(V) At (g5 b 39008 Hlad puiS S

OABS 952 5 (625 o @)lje )3 (S5 D dgeeS
Pydiee Lagl 5550 )3 (Sid g (pizen 5 (LS S p
Loyd g3y Slos alS 1y 09Me «SLE )d 49y d9aS
ul_u.ul 0 pais u;l )5.:&5 19 G Job UL’ )l o3lasul 9
3908 Ol sl o3l g @y Jool) SO (VY) 29500
295 Aoy 59y slaeSe jloslitul Glals 53 (55,

1- Hidden hungry


http://jcb.sanru.ac.ir/article-1-689-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-08-24 |

YA

9> 2h Bl J1 ol o)lag paiS o)) Sy g5

YF e s |y Layd Il o aogs] )3 (69 ol jae oy

)l PG IR ;;L.»)T u?l!b 20 U 9 oJJLM.:% el
P S e Voo Jols o)) 5l o 0945 L 5] Caoud
Jodoe yidg Sea Ve ol g ) Cgg)Sn 51
022 (550l S5 Jglome 4 plol (59 e e Sl

b U8 oS o5t 1Sl oS b yioglh VY 30 Jso 3
D)g—0 g [N ") a).:....Jl_q $9) .))I.\}LL.»I J9_l>u )l oolawl
V) 3k Jolbs pBl g 9 (VOF) 8,515 b))

Lad s cdale 4 ppm bl

Y=a+bx= -7+ AT4x ()

RY = -/¥)
Gl e X g PPM s p (59, cdale Y doleo (ol )
ol (i S 322) 539

Gk 3l 8 pdg caly 5 eiloyly (S sl

G. — MSE—.‘-'ISE_-b (Y)
£ Zn
_ %Eb ] Y
oy =—2+o0, (v)
cv, — *;j X\ ()
|I ¥
GV =5— %) @)
h" =2 )
op

or X.. dfg dfe MSgy MS; 0% O |, Ly,
Slee (3 milaly oS53 by o 4 20
anpd s oljl da s dad Glyye (1Sho (o8 ) Slayye
8 sk S g )y S5 Sl (S 5Sike a3 (o]
8 as
0923l 9390 g Sy S g i)l s Clog ke
g dsh 5y Slas wliw Job Glas dy50 43 9_.\;;3)5 )8
9 i (oS 4 b 5 4 ppwgdil (59, e
oad has gleodly (55 p ey <85 ploxil ugin
A8 plsl o 4y 57 B9y 4 g g ) ) 4o D plo]

Sgod g BN 9y 5 450
sobaie d PS4 o8 g 4 ki (90 )S) S
bulys ) asly 5, Sdos 1 350 9 (551 b (Sl juite (s
el odd Z3 ¥ Joda 53 59y (Bl Jslone 286 5 2l
(S 3 Slae o 8l Jgbo 121y Ll > ol )
JSe &l jlia y5e g dlias jd aly dlasd ¢yg,b domiy Dl
aegi |y adh o, Sles Ol sy /A & il (Bl
s 3,-Shae 1 Ui peize 0 31555 clyieas 03,5
S Slio ool Jgbre 4816 Ly 45 508 plulid
2 89y Ol s 3 ()59 el )3 &> Sl )9y ey
A a8 10l (L Jie 0 G i) g iz 9 0190

W d9, 9 319

PIVAY ely; Jad o 0ylqo pasS o8, ¥V ol
3 g8ly 5y oy (65,98 auSisily Slisdins oK)
o 3L g b ) Jpie) 08 €l 188 )
Jolore pLSin ) Jolas 585 5 ST Jlal g ailate
PSS Aol L alble (il 93 )0 Gaiod opl o il
4205 12l 1SS aw b (Bolas oS (slo S'sh )b JB
ot oo 5 5 JLog bl o ialof S, o8
S 3 55 il ol b olyad (5,500 5 (1015) 535
pH L;l)]) ‘o _Lf?-l dudl_s 9= bli’;wil L;’x\a.w
P 9ES yr oS o <YV (gl g bawgio U s (L
Sirlesl 93 58 (sl (S (ygeil pulul (V1) 392 59,
2 p)Se LS 0/0F b 4y NHANOS & g0 4y &}
F9Nge Joe b L Jo 5 Sland pgw gite I yand LS
LS 43 p )59 LS 0/0F ,lide 4 Ca(H2PO4).2H20
FeSO4.7TH20 Js Slse Jooyb b clilgusg b auie 5l ol
£S5 LS VY Jliie 4 CUSOABH20 JsSlse Jseys b
Jodoa anly ialajl )3 .c8,5 )8 exliul 3)90 ,lSa )
LS 3 p)S 9 kS IFA Gl @ 59y il (g9, (3L
{F) b oolal dliaw jopls als o )

bolad o alols g bl (5,5 S 4 sl Slbes
Jobd (25 Jgose slo bl yo b 43S a3 5 yie Lo
b 59y wile Slaw 0,5 Jlasl Llato 08 9 (g )l
il o 59 s )] s Jobo «Sy3el 5 (Sm
Sy oy X Job i 1 dodius sl ¢)g)b doey dlass
38das Cold 3 9 JS (loges calivn jorlo dl 1o 53 o2
WA (g pSojlul &l
9082 2 3 9 prewgtl 3 69y e e iz en
9 0msdl ) 9y sl (e gl A5 65 01T g9
5l VY ol elBislejl 4 oyl WSl 5l ae e
olz Lo Y g5y (S0l (0) by (05 5l e 055
oo )5 158 5 sl Y a5y &S (g BAS
Oidh Sid gl BB slod o el YF 2gas 3 lapY
Slyda ol 50,5 (8,5 jliw ad 6)IRSS s
o Bad () ol jhaB e U Lo )& oY (59) 2 oden
o b JLled 0gy9dl g iz (Jobo alaile &S ()5
5 B Lo 4B dw Sde 4 Jloy G HCL o Loy Ml
Jley S Jodoro pd aadd 93 do dy (gimy dlsyo 40
o’ s5ics i J Uyl s 4555 1,5 NaOH
DTZ Jstoo 15 LapY 5 Sy (i ilS Jlaiws
> S, 0o ¢ (Jylie ) S 9 DTZ 5 oo 00+
A ko 4y ot b g5 O 4 JWas) alolsM ¢ w8 )3 1,3
S Colgs 3 g 0l K lga oy Ml .cé )3 plool dids
Jols & 503 ) Colue pSul bwgs ()l gt ]
Lyl o9 3l Ol b cwl DTZ Bpna b ()15 &
Sl (¥) 08 C s o5 1 Sy s il

1- Ditizon (1,5-Diphenylthiocarbazon)


http://jcb.sanru.ac.ir/article-1-689-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-08-24 |

AR\

3Slas o yise (g 508 150 lgieds (a5 4320
Conl > 40 55 gl )3 595 Oliee Sy oeaen
8,5 5 e piiS 5] (gjl i 5 o ol gV

Table 1. Studied spring wheat varieties
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Table 2. Stepwise regression of studied traits on grain yield

215 5505 235 g S5 ey oo 4 o3 3y o 5k Jylowe Ly
[0 S5 Sles
DA i 5> &l dlaws
A5 ols 32 s 55 3k e bl
<ffay™ 9,b 4oy ol
QA s oy
N Al 55 &l dlaws
eV 95b 45yl
N ol 3o s S35 ol Jsloo 285 Ll
ey ool 5 os2 > &9 e
—[¥V @ glis)|
-/33) Ot i

2 iy 59y Ol sl adly yii by dlaw asess
ORIl 5 8 59y (b gl Al & Koy pjsg]
S yao (5y55b il Ko Gyle 4y b aliw 55 &l ol

MY)

TN g 7t Jlein) o )3 ()5 ime i i 4 FF g *

Lees (F Jgi) 3 59y (=l Joloe daly Ll
Al > ash olaai Uy p gl (g9 e (Siusod
LN0IV) il 1y by s copo 4l 45 3gs > Sxe

bulyd p> o catly bl 65 cnl plgice daily cnl > 4l
29 5 $o9)b a5 Bl (B 5 g9) (b gle

$9) Bl Jslore daly laulyd )3 adlllae 350 lao (Sten ¥ g
Table 3. Correlations between studied traits under zinc foliar application condition
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Table 4. Correlations between studied traits under control condition
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Table 5. Path analysis of grain yield viaimportant traits under zinc foliar application condition
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Table 6. Path analysis of grain yield viaimportant traits under control condition
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Table 7. Combined analysis of variance of studied traits
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Table 8. Means of studied traits under control and zinc foliar application conditions
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Table 9. Genetic parameters of studied traits
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Abstract

One of the plant breeding strategies for increasing zinc content of wheat grain is employing
natural genetic variability of this trait. To investigate genetic variation of traits related to zinc
efficiency among Iranian spring wheat cultivars and determining the relationship between these
traits and grain yield and its components, two separate experiments were conducted based on
randomized complete blocks design with three replications. One of the experiments was under
zinc foliar application condition and the other lacked the mentioned condition. Analysis of
variance was performed based on combined analysis. Results of stepwise regression, correlation
and path analysis indicated independence of endosperm zinc content and embryo and aleuron
zinc content from grain yield and its components with any direct or indirect significant effects.
Results of combined analysis determined that there was not considerable genetic variability
about traits related to zinc efficiency among examined wheat varieties and heritability of these
traits was low. Therefore crossing and selection among these spring varities is not enough
efficient for promotion of grain zinc content and it would be nessecary to crossing between
these variteis and other zinc efficient landraces, cultivars or wild relatives.

Keywords: DTZ blothing, Embryo and aeuron zinc content, Endosperm zinc content, Spring
wheat
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