3SL plde pole 5l (S a8 b KIS sk e Ay, dlayl
R T s PLEZ

\abdé..«ﬁ e g ‘u.l..p‘ Jadalyl s gls “'&Mh Sl 3 grnn
oS>

£

¢S sl S i (s (sla b 53 6Kt o3le pazd L)y L OT dlaly 5 (ME jolie 557 00 053 48 S &y Dl

e G ) 53 el ogn sl SNl (215 (g ME S 55 e STl 05y 6l 3 Slhes (15l oS Sl 55 (ol
6“&-59)5(2“)65)}(Mn>j-§*£‘)@v53(ca)ﬁ“'1§’ (K)Vf‘”bﬂﬂuj"jﬂﬂu@j’sﬁﬁggﬁjﬂ
b3 (S 5855 laails Jols) ambin o Calisee (sladils 53 crren 5 (VU 5 Sle sl sl isn Jols) i Gl
23 LAty o 3080 487 sl 0L 3ot ol gl 3,8 13 (st 3050 SO 5 (S 5k¢e 55 3353 4@ J8 5l dm s 05y slass,
Calibn gla dm 53 5, 5 5 Sle polis polie o sl ge CBL alinn e GV S 53 il o S 5 alin Gl Zaa
Mv_ﬁ@u.;ﬁﬁ;éuu@y%w@g&uu@ﬁﬂuJ_l\;m)\m.wm,?,@;;wuw;,Lf4@
593 SLadils 55 gdin 5,SCn 5 5 ST olie Chale s gae EalS B el 613 Bus ey b 45 6 s 5 Ol &S 5l Ol
S35 03 Ll (6,8 515 ooty S juolis Sl 2l Ol e b outalin i e 0 S0 5 (a1 4 o alin e
Jsb > b jols 5 g 55 (ol ime sl anlllan 3550 055 55 o R leST pl 53 5 s alin ) e b sl 5 sl

.Ma%émﬁl@}w‘)w

.AqJM.w M.LM S osle c&JuujJ_i..p ‘6.J\ijsLA LrJ\S .‘_;J:E‘_;L‘Mj(;

AN AR-TY <3N AVAN/YA e 3L 5o &b

oglw Ay JA)\.A A‘ji NESCH QULA C)‘d" s oely) a})f 9 Hbsbal el y Ad ! wl.’..‘i)\s [ L] -\



@‘J&ﬂb)‘fj@)jb&»obb@:ﬁk})@brgt)\..&bd»\.w‘ \o

s am e a8 lasde lw s M5 RIS e sdle
Rl sl 55 5 K essn pobe al Sl
Sre s pole b il sls Doy 53 5 e a3l
g Al et Bb Ll S 5y A8 s S 0L o
Loy 55T 03,8 Jbsd 6l T 03l Baim 55 el (0
S S S S LSy g L
LSl 5 aazed 5o 5 5 Lsaiss) Ol ais 5 5L Ik
syl s SOl sl b 5l el atle glacl ey S
53U, Ol 5T 05 S b 5 cotla s ely (1Y)
B e L O
3 S ol bl 3 el s S OVY) 550
O35 w03, S adls Ay (Gl Il elis gl
A Sl 03,8 b (g el b (s 55T — 05
L oS S o Ll 18 S 250 5 Ssn e
Pl e Gl 35 5 S Sl s 055 Jeats
el Ll o 5T llas s 5 3580 Sk 00152
AN sls 5l (ede sl g5 als ,3)

bl e Ay e Sl ! plowil 3l Bt
ilisee sla iy 4 by e gladls 5o 5 S 5 5 Sbe ole
o35 o Bl ptmpn 5 S 055 55 i 5 o
il gla i sladils 53 pols 5 SKist esle wans
Al e a5 ali

Bowg)y g 9lg0

S33LiS eaSiils Sl as 30 55 Shlasl o
WWAS — AN ely5 Il 53 eslw Ay ot 15T oK
Y 5 a5 Y0 &.ujth}»@p\ﬁ oo L el
gLl 5 (35 ids YY) 5 am s 00 T dgb 5 Jlad 4ids
o=l 03 0L Ol S0k 2l oo Lo el 51 e V000
WA Sl ol am s o gte 5 Jle 53 e ee Yo ailate
AOTPH 5 o s S il il o o sondos 203
A3l

Dl b B s el s 2 G S e Sl
53Sbes 8 el 1SS av s isla LS slacs sk
5 alugh blS 558 il i 2besT ool s Ao
) g s F) avw (Fo dals) io b b
5 V1) Gadge 0L oS L5 o b 086 5 LSS s

&lo w5 g dovio

s sl Olge 4 S LS 53 S 0L S
5 S ol Slodas LB 0 g g0 CuiS 030 a3
(N el 35 (53555 5,5 () (S5 5 Yoz
5 Sis ol 55 e St 05l )3 oS SO
alis glacad go 3 Ladils 3 (gdre 5 S 5 5 S Slale
53 als Oy Olss (b 53 0T e S8 5 el
o b Sl Ogus glaasls (V) LSk e e s
O Sy gl 5 assline KU L et osle e
i (655 0 St s aliw e L e Jladl s
Al 55 slaadls 4 i 55Vl A3 S e Ve
o033 Jsb oS das e DL ol plnil Dlides il (1)
WS Sl ole Cax sy Wb elge bau g &ils 0
La ol a3 50355, 3l sl Gl Oe glolE
() 35 0 cmnd

Sy s oble Guls o g js WS Sl
353 O e SG5 Jalse 5 oS (slawils 5 ali
OLalS (55 03 mar i S0 3 55 .(10) 5
() dzeea La o 5151 ol 555U S 15 koS e (3L
S —t 6L’°¢-1J'JT S Gl 3 Gl ole G K
NS Sl (ol 53 O e e 4y 5 Cala 85
dol s 52K (VA s)ls 4 Laplassh (S50 b
s (s g 0 S QB e 3 i8S — LS
o ke Il e s 55 age 28 e ol )l
5 3lS saas WJJATP s Jale y il O g5
el Sl STTAA S I cpim o s 31l 5y
Rl B e e R
(V) A e SLES 38 55aS @ ) ol o i
s 35l S e 5T (s g e 5 3K dle 5,
OV ) 350 0 Jlad 5, e by 5Ll S S
S5 S oo Ok (s s Al S 3 cage B (S
slacail s 1 el gladad o Sy oS LBl 5,0
slas S sl Lanslie 53 (W) das o iull alS
G Sl oS (5 Kz 5 laslr ke oD

g_éfa_»r_{fpl;.c Sl las S 6 me (V) 5510 2 50S @

1. Triticum aestivum L.



R

o g s

lls am s Jador Sl el Cosay s 4 a5 L
ke ) s (Voo Jpdn) 3, Shes sl 5 3 ,Shas
Ao SOl 5o (ol e Dl 4l s Ses b
= 6055 il glasles Jlasl pimen (S 5
o L ools 0L a0ls 5, Shae 3 1y (6l ine LS
Jaa) 3 Shes ol 53 Shee (:0lie ey lio J s
by 5, Shas (S 5 o i &S 355 o0 sdalin (Yo led
o 53 LS 53 p SASYYTE 5 8847 Olse 4 55 4
3 Sade o5 53 S8 558 ) an Sl eslinad jles Jlesl
O s Yazml ol s fole S (55 s sl e
Sl ild sl Do 4 3 S Al e 3 LS 558
Wls 5 Sles 5 Sl 0in S ladils 55 0355 5 305 o S
OSen 5 ' ode Jl s gt bl e VL L,
A el sl 4l (1888) OKan 5 VS 5 (1840)
S35 S 35S G pa o e LS Sl sy
Ly e (LAD S 1 o (2 la i s e
5 (NAR) Lalls &5 Mol s, (CGR) oS
25 e S e Ol ORI 5 Ko (s Kl
5 lesS5a0ls g oS alsl il 5 Shas Rl ans
el o 25158 (Yert) Ol,1en

Sl 5o, Shas (ills 4 dsdr Sl ol s
Sl O35 B 51 il 2B s (Voslad Jsdr) 5 Shas
DL oy S Jlam! o 53 1 (6l e SV i3
odalin fl';)‘ O Sl e sl s Jader oplys sls
545 5la 055 e Suee o3, S e ik 58 e
L ds o, s | s e 035 0 a8 S 5,
S o33 WA Ol s &l 5ln O35 JalS 58 b peme
o1 LA Gt ol gl i o 313 OLE el Aals
5 Sl i 3 5 el S s o S S
3 o LS L as Wb sy dis s (VL
(V513 5a3) 3505 Cdllan (Yoo¥) © oy 2l

e S 5 o i Gl ool s @ e b

QM}&}L@.&(G)‘)J%;QAJ\J)é&i;'-azLA@.?J

1. El-Badry

2. Kalayci

3. Chandrekumar

4. Calderini and Monasterio

\Y‘A* JL@ ‘\/\ AJLQ.:' L(.—.':'-': de —6})JL:S Oi_,; u;d"é 419'50

(355 AL se) sleg Jlasl s a3 L5 55 (Vo) oo
S Solo itz SN E S s a3 IS Ol o
yHtp;_l'auw_:,;;&:}uu@?a,ubwlm
23S 5l e ain S Sl Aol s il sladils
S5 Sy QL3 B LSS 55,V s dols & ulS
3 Sdes sliarl 53, Shas slone Cogr ob S Lol
Olal U3 a2 S o 03 &S o Sl sy
2 ol glanle Jalesl cpl s bas el (S,
e s s IS ede 5 jasiie asddle d e ys Oy
o= 3l eds 4l Sl feol s b sl paised a3 IS
A ekd ol e sad hol glaalin .23 0y ) 5o adils
ol 5 abow baails (Lol 5 i oK1 4 o S
505l 3 03,8 Kt Sl e s il Laals 5 ol
gy e g Sl A ey ek 4 53 Vi gles
FL2 a8 e Bl s il 558 S ele e
Lil e 6 Soslas 5 s G raSBE 4 038 Sl
O 5 ' WSSl iy b obe clile 5 o5 8 ol
Gk et ol ¢ﬁw.m &S o3Il (VAAY)
5 b il i e g (Yo ) O 5 T i
‘)‘\\_f)}_: Gl Cand 53 a4 o b a gladhs O&YL_
ol Sl Ol S Sl A B 4l
S an b ol Sl 5 ke Ko 5 (ke Sle
(AA240 —Varian) ol Cde 5 (Y - S bG)
.uLi:Jfa;Lé.:M\

s Ay s o (&l Oy e rnloe (S
e s iy oS s 8 5l ey YA 5TV 8 (lass
Ladils 0 s e Job s alaily 5l A5 arslous (il s
..MC,MM;.J':}
Gl ol 0= b s e Jsb x &l U e

sMSTATC i3l D;&Afgua:l: Jels 5 a5
Ao s SOl 3 (S O3l s 4 boSils alie
.c,_s;fru.u'\

1. Zarcinas
2. Li

3. Proximal
4. Middle
5. Distal

6. Bold

7. Small



&‘J&,ﬁ\.&)‘ ‘;‘5-,3 @jj\e&féobb@:’.ﬁﬁ}) A.he‘) r g&)\-.&‘.) 6»\.«‘ \Y

S bl ol o (MY s MV Y ls yad) 1S o
syl Sllas (TeoT) gy 2lige 5 oS

andllas 5550 051 3 0 Ladils 53 (655l ma Ls),
OLSan 5 ' 5d & (ZnVy 5 ZDV =Y s 500) 55 s
ekl gl les S 1S 1 el b o (Y00
St 53 SKist ol 5 Sy s mis o oS 0ls 0L
e A ol gy (Ses apline 5 alin Cilo
Lol s aseis SalS yn Stean opl O35 i b
oy 3 Sas w3l 5 Sa) e Ste (Steen oz
syae OS5 oo bl & (o) JEE sl g0 50 2S5
SOV OLlSKes 5 5 b g ol bl Dl 55 5
o520 b Sl plie sl 55 (Y0 O V;,HJ)K
Sis sl e (K8 L Ol dlaly 5 555 ,aie w5
el odd 5158 ki 5 ais e J b o

I s

Stmen Gl ol 3 sl s gl 4 a5 L
,,»qméug;@ﬁ&buu@?;oﬁw&,u
oo e glaasls 5 (VL 5 Sl iml) ptiS
—obe olg m5 8 o 5 (S S 5 S,p) amdins s
QML:J(Zn,Mn)qJMr_{)(Ca,K)qWﬁ
@olal gla O5se 5o St o3l ez )8l L NS
L5 3,8 1y SR8 55 ol ol e Ol (Lails)
3tk Sl o s pele b Sl o i sasill
o Sl Ol S L alie 5o S5 slaails s
Ao o SorsS gladils g i VL Ay s sole
Olay s an Yansl ol 58 31 eslinad ile3l ol o
Ll 53 8 ol s Shas ls gmn il bl Csly ol 38 G oz
ol o Oliee 851 58 dpams kS 1 il
S e b amlon 5 Al sl i aled 5o

Sl iz 53 g ole e Conl a5 L
bl 5o iy olie 4 00 8 e slgig i i
ot 5 ol (slize Sla i oS o el il

LS B s 350

1. Liu
2. Garvin

Slaasls Sud e 3 Ol5 oo Lol e &S 1S ealine
O B e T S o) i Sl i S
et gladils 53 ls OAs  Ode Jsb oy e e s
S laals 3 g aliw ool 5 Y iy 4 Sl G5 0
Ol i Sl bzl 55 w315 S 58 ladils 4 s
53 St esbe Hlade JolS 58S b pme Sl s DR LSl e
b i bl 5o Ll )y VU alo Sl i S5 slaals
AU 0T ety o b w48 i sdaline Sl e sl
Gl 53 48 | (2l Ladsls sy S e 53 555
AL e oS el DA s e dis VL 5 S S
5 el SBLE Gl sl e e s Cand e
335 ole memd L) o sed o LAl oo S
eS8 Lol ki i il gla i 53 5 S
05 03 ety e mamd g5 S 355 e edalie (V13 503)
23 il Jo5 ooty 23S 51 e sbiss 53 Sates
oalS il L)l bl Sde 3 (6 035 s s J
(KVy 5KV =Y i 5ad) dly e Gasl5sl o 5 4l
o Sle o 53 (a0 S 51 ey sl 2 ety RS
Sadge 035 03 50 o Sl oy ple 5l 2l ol e o
36 0L 1y gl Gaalsl e OLL b bakils el ke
Sl Bl e 5 S e Lol sy Sl 305 55 5o Lo
5 (YY) 0L 5 o5 S KV, 5KV =Y Jls ged) il
5 3,5 S 55 (1o lige 5 sl s
andlle 5550 o1 3 &ls QS 3 O3 53 peslty s L5
V.w_lsjmg»}a.l&wl 58l oy oy 093 slgl s
ciliie gla i 53 g w55 03 (23S 51 e slasss oo
Chle oA 5y 5 S s o ol a5 i
CaV, =Y Llsse) il Jy5 sy, Oby cusdS L el
s 2L s Sl sl i )3 e o) 50 (CaVs
el Ol iy i 3 Ll L alS S O Sl el
slaalls (.”_15 Ol o Il BB (55 5 5 3L Ll
eelS Ol e 3113 (Shewny 0555 OLL 53 5 A 035381 S5
el @u (CaV, 5 CaVy =Y s 4e0) dd anlS Laadls
el 0l 5518 (Yoo Y) g mulige 5 2o ollS Lo s
il sla it 53 5K e mezd L esn b
034 A Gasiie a3 IS 51 e slasssy o3 Ak 5 Ao
L o sy 1K et maad addlls 3550 p)



\Y‘A* )L@. ‘\/\ ﬁ)LQ.\z L(.—.t': de —6})JL:S Oi_,; u;d"é 419'50

355 Al gbasles 55 pi s Shas gl 53 Shes ilsls 48 =V Jgaer

L ,
? als Ll 85 &ls 3 Shas - @L."
dls s Al sldas TTIRESH
g 258 9= € 1 B > e
B} 05 P (kg.ha™) Sl ks
(4s,3) (kg.ha')
Vevy ™ FYTATAY ™ Vve/one ™ o/v0 ™ N0EYA /L™ ¥ S
3358
Ve ™ TYaTyeE aye ™ Vvieorl™ AVEAST YL Y <
A)
del 6\2;’-
NPT O AV/A Yo/YVo Y/AA VAWV 0/4A ¢
A)
req ™ \Y¥Yq.g/0y ™ yo/vay ™ YAY/007 % VEaYVOT e EE \ B) o3,
5,8 5,5
Voyy ™ YovAd/ g ™ £/ voy ™ Y/YAq YAV AT ¥ r
(AB)
PNt
VA/+ A VA NFTYVY YAIVYY V/YVA AQ44/VF !
®)
Vo /AY T\’ Ve v/ VA eiaba3T bzl
‘_L.':L..da.A.,oﬁ@;&.lchdjs)ig@ujjlswﬁb%;gﬁej +% NS
6355 i bl js s Shes sl 5 5 Shes w.{.\.:n d 20 =Y J g
Sl p el &!5‘9“}2‘ s Sles Sldas als e 859 Gl s Sles s vj
_ )
(a2 ,3) (kg.ha™ &ls (6 5 ) (kg.ha™)
AN a Yivia vo/0t a LYY a tAla FO
AVARE: | vosia YA/AV a gvWVa $441a F1 V1
Y4/ a YYoA ab YV a iva YoY+ b F2
vela \Ao+ ab YA a ¥V b ¥YYe b Fo
YA a Y44y ab £Y/AV a YT b Yo.u b F1 V2
YA/04 a Y101 b Y4/+V a YeNY b Yreb 2]

.J@U&wy&J%!cla.w):éjbdzuQ)UJQj.u,ﬁﬁd}&ng.éf&&b}ébbdumﬁp



&‘.\9 ,ﬁ\.&)‘ u";'}'? @jj\.}&féoblﬁ@:’.ﬁﬂ}) A.la;.b - g.&wh 6..\.w‘ V¢
60 60
240 —4—BP 2 401 —&—BP
j —0-SP J —o-SP
P —0—BM 2 —0—BM
J —e—SM —j ——SM
201 -X-BD - 20 - —x-BD
= -x-SD = -%=SD
0 0
7 14 21 ] 35 ] 7 14 21 28 35 M
. (DAA) A 5 oy sy (DAR) (A 5 a5 3y
v VoF
\ ViFo y \ 0 J
60 60
S
3 —+—BP —a—BP
j —0-SP —0-5P
—0—BM —o—BM
;j ——SM ——SM
—~ 204 -X-BD —X-BD
;" -x-SD —-X-8D
0 :
7 1 2 B 3 M 7 14 21 28 35 M
(DA) A6 o s o (DAR) (A28 )1 o sy
Vi V2
N J N J
60 60
40 = 40
) —&—BP N ——BP
A —0—SP * —0-SP
—0—BM —0—BM
2 ——SM 2 ——SM
J —X-BD g 20 4 —X-BD
= —X=SD o0 —X-8D
E E
. 0 :
7 “ ” 2 % " 7 14 21 28 35 M
ViE (DAR) A€ 5 o gl Vi (DAR) L8310 i)
| ViF2 y \ ¥? J

BL) Hbﬁ}‘wg‘su)'})Jb r.US/b&lJ;'urUﬂjb%}w;ﬂiﬁudug‘;gj}d)b U‘b&.ﬁ"ubc«qﬁ.ﬁjj ‘;'ab'.d—\‘)g.i

i pd it S S 5 S, skl w5 4 SP yBP Lo ‘JJVZW_;‘,.L@A rs,Vl)J.als 355 51 eslisul it - glaws

Fi  Fy i 0 i S5 5 S slails i 4 SD 5 BD i il iy S8 5 5 slasils i 4 SML, BM

(Mb&)&h}}jﬁ»\w}s J.alS :;SJ:.:JJL@{,M}! ebu.'LJ‘,MuJLe.:S Jju s.,.ngFz‘,




\o \YAQ JLGJ. NA B)LQ.\Z L(.m:m: dLﬂ—deJL:S Oi"; J‘(de:'u

25 25
20 4 20
I Tl ———a
= —=—SP S —a—SP
< 10 ——BM £ ——BM
o o
£ —%—SM £ ——SM
—x—BD —*—BD
5 ——SD 5 —e—SD
0 T ; . 0 . : :
21 28 35 M. 21 28 35 M.
) G s g A o sl s
Kv1 oS Kv2
N J J
(s ) (15 ~
3 107% g0 —
.‘zi ——BP ,1 o % % : ——BP
= —a—SP B —=—SP
2 —a—BM 2 —a—BM
o o>
Es —%—SM £ 5 —x—SM
—x—BD —*—BD
—e—SD —e—SD
0 T T T 0 T T T
21 28 35 M. 21 28 35 M.
A G sl gy \Y; A ) G sl
| cavt )\ J
16 16
‘.‘1 [—e—BP| E '\‘\.) —e—BP
08 —a—SP S 08 —a—SP
;’ —a—BM 2 —a—BM
g —%—SM g —%—SM
04 ] —x—BD 04 —x—BD
—e—SD —e—SD
0 T T T 0 T T T
21 28 35 M. 21 28 35 M.
A o slis AL o
| Mnv1 ) ( Mnv2 J
(e ) (18 ~

[N
[N}

% ~—

a“ % e8P ii
- 3

208 —=—SP 208 —a—SP
o o

= ——BM = \ ——BM
> =

£ —%—SM E —%—SM

04 —*—BD 041 —*—BD

—e—SD —e—SD

0 ‘ ‘ ‘ 0 . . .
21 28 35 M 21 28 35 M.
AL G s Znva A ) o )
L ZnVi y N y

238 5 s 5555 53 paiS Ul amdins 5 Al Cilises sla i 3 (gdhe 5 S g 9 Sbe ol mesd L) e Y S
th)}edhﬁ‘é%;qu‘gBM swﬂ‘a“faﬂ&f;}ug)}dhu‘awﬁj MSPJBP;CJWV.;JVZ s‘_;".l.@»v.;JV].)

obe chlé C i aZn sMn  Ca (Ko YU e K> 58 5 S5 bl e 5 4 SD 5 BD s Gle e S o8
(dlpr 555 9 5750 S iy



&‘J& ,ﬁ\.& J‘ u""f @)_’S b Sis asbe Co."é' Xy, A.]a;b r g&)\-.&‘.) 6.\.«‘ 1

1.

9.

&b

Brown, P. H., Bellaloui, N., Wimmer, M. A., Bassil, E. S., Ruiz, J., Hu, H., Pfeffer, H., Dannel, F. and
Rombheld, V. 2002. Boron in plant biology. Plant Biology 4: 205-223.

. Cakmak, I., Torun, B., Erenoglu, B., Ozturk, L., Marschner, H., Kalayci, M. and Ekiz, H. 1998.

Morphological and physiological differences in cereals in response to zinc deficiency. Euphytica 100: 349-
357.

. Calderini, D. F. and Monasterio, I. O. 2003. Grain position affects grain macronutrient and micronutrient

concentration in wheat. Crop Science 43: 141-151.

. Chandrekumar, K., Halepyati, A. S., Desai, B. K. and Pujari, B. T. 2004. Influence of integrated management

of nutrients on growth and productivity of wheat. Karnataka Journal of Agricultural Sciences 17(1): 89-92.

. El-Badry, O. Z. 1995. Effect of nitrogen and copper fertilization on yield and quality. Mostohor 33 (3): 1017-

1024.

. Garvin, D. F., Welch, R. M. and Finlay, J. W. 2006. Historical shifts in the seed mineral micronutrient

concentration of US hard red winter wheat germplasm. Journal of Science, Food, Agriculture 86: 2213-
2220.

. Graham, R. D., Hannam, R. J. and Uren, N. C. 1988. Manganese in soil and plants. Kluwer Academic

Publisher, Dordrecht, the Netherland.

. Harlan, J. F. 1981. The early history of wheat: Wheat Science Today and Tomorrow. L. T. Kalayci M., B.

Torun, S. Eker, M. Aydin, L. Ozturk and I. Cakmak (eds.), Grain yield, zinc efficiency and zinc
concentration of wheat cultivars grown in a zinc-deficient calcareous soil in field and greenhouse.
Cambridge University Press, Cambridge, UK, pp. 1-19.

Kafi, M., Jafarnejad, A. and Jami Elahmadi, M. 2005. Wheat (Ecology, Physiology, Yield). Ferdowsi
University of Mashhad Press. 478 Pp. [In Persian with English Abstract].

10. Kalayci, M., Torun, B., Eker, S., Aydina, M., Ozturk, L. and Cakmak, 1. 1999. Grain yield zinc efficiency

11.

and zinc concentration of wheat cultivars grown in a zinc-deficient calcareous soils in field and greenhouse.
Field Crops Research 63: 87-98.

Khoshgoftar, A. M. 2007. Principle of plant nutrition. Isfahan Universityof Technology Press. 462 Pp. [In
Persian with English Abstract].

12. Korb, N., Jones, C. and Jacobsen, J. 2002. Potassium cycling, testing, and fertilizer recommendations.

Nutrient Management Module 5: 1-12.

13. Kostas, B. S. and Dordas, C. 2006. Effect of foliar applied boron, manganese and zinc on tan spot in winter

durum wheat. Crop Protection 25: 657-663.

14. Li, A. G, Hou, Y. S., Wall, G. W, Trent, A., Kimball, B. A. and Pinter, P. J. 2000. Free-air CO, enrichment

and drought stress effects on grain filling rate and duration in spring wheat. Crop Science 40: 1263-1270.

15. Liu, Z. H., Wang, H. Y., Wang, X. E., Zhang, G. P., Chen, P. D. and Liu, D. J. 2006. Genotypic and spike

positional difference in grain phytase activity, phytate, inorganic phosphorus, iron, and zinc content in wheat
(Triticum aestivum L.). Journal of Cereal Science 44: 212-219.

16. Malakuti, M. J. and Tehrani, M. M. 2005. Effect of micronutrients on the yield and quality of agricultural

products. Tarbiat Modares University Press. 398 Pp. [In Persian with English Abstract]

17. Mirania, K. and Habibzade, F. 2006. Plant nutrient manual. Tak Rang Press. 132 Pp. [In Persian with English

Abstract].

18. Rennan, G. O. A., De-S. Dias, F., Macedo, S. M., Dos-Santos, W. N. L. and Ferreia, S. L. C. 2007. Method

of development for the determination of manganese in wheat flour by slurry sampling flame atomic
absorption spectrometry. Food Chemistry 101: 397—-400.

19. Zarcinas, B. A., Cartwright, B. and Spouncer, L. R. 1987. Nitric acid digestion and multielement analysis of

plant material by inductively coupled plasma spectrometry. Soil Science 18: 131-146.

20. Zyayyan, A. 2003. Using energy-efficient elements in agriculture. Agricultural Education, Extension and

Research Organization. 207 Pp. [In Persian with English Abstract].



