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Determination of critical levels of soil micronutrionts for
dryland wheat in the North West of Iran

"0 gy s 3" ol U5 e Tt 5 s Coslj s Lo e ¢ ool b I

PR

33 3 P O 23 SIS 53 5 9 e 590 15500 (BT B pan o (I pobin STy bt (el yglie o
e Jlgz b dolai ol slas el &b JB 33 GAile3T oliile 57 5 Olwd 7 (28 OLBbST (B y5 Ol 53T (sl skt
39 el 38 Ll G (1PYY=A1) (2103 Jlo slazr Do 4 9 5155 dw 53 cadlliag 3590 SIAE gaie i (g1 (aald Dl L)
axlllan 3350 Bboln olod 35 O 1Y F 9TV yo FY (595 T0 Fo MU oal 6ty Jukil sl Sl dlas £a—ome
Fo p 10 910 (0 v (5958 7o 5l KR 53 (AT (3 g 0L 10 9 1400+ AT Sl 397 Tyt 29!
KB 33 Al o AL VIO 30 Y/0 = b (512 593 Dl § 10 D gu ulin I e 7 4 JUSE 53 IS 595 1y
Oge )T axdliag jl,_,..3.ayggijléujl)m;buﬂ&)_ipfﬁilo ar (10w 33 (6l 8 o DA g 2adio 51
5 dalllan 3350 B yan o (IAE polic 4 gy B 303T 3l (o Lty (7 cbia (R bIT SBOLLE (o S0
,aunuslfq».a,u;gﬁgdahu.d.u&jguuL;,;Vd,hﬂrf&a,y,ofqafw_ﬁdlawa;u:
‘HIT“AM@jqégmuamj1aala:...;tlgma.:)ﬂ».clzﬂa>mp'l-qdlg.aa._gljwngtsgg‘;&m‘aanlM
O3teo et (5,55 Wstin Gayb 3§ S0 0 ST e dllao 390 Fbln S S1i 579 ot 50w VA 5 +IAA
Bl i Ol g0 £9am0 30 437 s bl ol 33 079 2 5%k /10 (02 b e @1 ) e
(533 53S0 i Slases 4ol § O b7 Sl Flhdd Slacs it 3 g o 208 pols S dadr s 4T D
Saé polis Q._v_ia)g)lfdgjl,}f.\clgjjltiuagér.ﬁ')a‘subl.\ﬂsi"sn‘sﬂfqégb‘_}gﬂ)gj:&h@@ﬁfﬂ)bﬁjw
Wil 09 g dxdllae 0 3ga Srla S 5

2 P 1 e o yolic (T2 v G Skojils

7 ———
WAYANY {2l g b VAR 13l 5 s

(4l o) s ST LA FIFSE R PRLA PP mm,.)‘.g_alm,urou:i,awysdp.;l,.,g;._..ﬁ .t
(ohisle 5 13 (55395 Dlidond o 3o ol Son e 8 Dlws S 55y 9008 Dlided  pm gole ol gl ¥
g b ($ 305 DaET e 20

s

e el — g N A P

e s’ — Desesssbniy i “——



https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.4.1.5
http://agrobreedjournal.ir/article-1-364-en.html

[ Downloaded from agrobreedjournal .it on 2026-05-20 |

e

e

[ DOR: 20.1001.1.15625540.1382.5.4.1.5]

—

APAY Sl of .,L..:‘l._,.;;.u?t'otj_l 2 e o’

38 sl p f’N sy fl-&u‘ S gl Sl
S O gn 3T il (5553 Y gmamen 53 L S
Sl S 3 b jeatie aslinad U3 Asu
2als ¥ pans US4 o 5 e a OLES DY s
anw i b B3 55 S Jlge 5 AU slacys yuon
PRI S S VP L WS ST\ g
als (ol (oaloamit s Sae) WSy ol S
Vo SIS g b aslin 5o 1) (5 208 Cnnl 5 gl
YL Ol 55 Ks ke 4 das o DL 555 )
bl 5 eid 5 gl 5L 3y ge Jalge Joild il
395 ot 4 (55 8ltS SV gz S g g
.{Kumar Das , 1997)
Ol IS S s § e ST ks s 1
2 tbeme (gLaw pond i Ll pestes (Calibration)
At stz bl s olE b LS o)
@QEPJ@‘GJJFWLGLM—:E'PNL;
s WS 0 05T O gl IS plondl ka7 !
4 S 4 0358 (gl 5l age oldE sle I
Sl cnd 2 il a0 S 0 plaws o
S a8 wm o ol T cedn ol 4 O
JEJ;J}-ol:f(_;lxdfl&);IJLﬁlibra;pdilbaﬁ
S O30 5T O gl S 3 g g s L et
Ly el ol g a0 87 bl
i ol 01 Bta gty Ty il (sl oS il
Melsted and Pcck,1973;).nf G35l ge pim 53 al:f
Craswell 1984; 1992;

and Godwin, Fageria,

{Kumar Das , 1997
O 3031 O goel o 1S SLn 2ol 5T et 5151 oy
d b iy (GBIE ME gt el oS
Chle e Ol .»J?un s (Critical level) Sl
el o) e dibkie GadST 3 by p SIS e
S bl G b tedal s 4y 1w do- 1 maS
e S I 5 31 S 0T bl S
3,8 Wal g 8 5 a8 3 g5 mliE e

ry

FPRY-N
J-fu-eeﬁﬁ—'.)*'f}‘ufv_ﬂ:?c:’w o4
oS o i 53 AT o e 4 J g (2S5
S S s 3 S 03Il 4y pais a5 &
Pokis dan Ohoa S e 5 5 sl Sl SL 02,8
28 3 e oy 5 6305 Canl I b2
3V esatie O gas Lol b (glan dar Jobws e e
a3 oad F 5 (53 ,Sher Al g 4 ME sls
5 Shes o alS Tlg 5 ol A 5o SV oL
S ool ATV ¢ 500) 320 e 35
395 OWE gy 2 s Slas )3 godnin Jabys
35008 g0y 31 et 42105 OLALE (6358 5L mai
St ol (sLabg) 2l LESS (Lt T
L oS o olS eslizad BB e wobe Ol e
S s)ls gy e —wle M S e i
03 3maS (5l e e sla gy LadT oy i slta
32 6355 o tabasT ol & 43T ST O gon 3T
PV olan S A2l a4y 5e p 6l S
ool lan 5 Lle odd ol sla iy, S plaST pa el
b gy ol e ST S ol o g 5 L0 1) 055
e BT PR i L S R P
Ol or ol ~ESbr g2 3 oldE el YD
oMzt ol 3b (gla by 5l galdni U 5 oSG i s
5 5425 #03 OLE 53 S 0T Y pann 5 g
dL,..u,,.oul:f{_;ix Lol 3,5 (g mdea 3J;_Jl§-dL.“‘_§;_
3555 1 6ty Sanl 1oL 03T )y (B
(Fageria etal, 1991) .l
cr =gy 3 S S 0 pa 3T el
Ol gets OT 31 ad ey (55,5388 55 &5 sl gla 2y
9031 505 0 03lizul (6355 (W 5 (51 (510
g whest slaa ad plesil Syls oS
o3P pole oalizud LB o5 ) phie o oS
qdl:;..;‘siﬂ.ﬂ;;,i.na.&:.:,du,“gf
ST 0057 el 2l OTVF Bl 1) a5 Shas



https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.4.1.5
http://agrobreedjournal.ir/article-1-364-en.html

[ DOR: 20.1001.1.15625540.138_2.5.4.1.5]

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ] -

'---J"Ll,rﬂ‘r!r"t‘.j|f‘{‘\"&;:*;.

i R = = P-4
)J(ﬁ&d@b;gfwj))u’fb-r;y‘_.s_ J_:r,S-J—-O__
Jut S e g e S sl ST (slon s ald
i 5 b OPAY OIS n 3 ol oid) 03,8 uls
‘_glﬂ-I‘Lgquiflalm_ﬁleaJ,.T@aq@bq
4 55 wilan ) e Ghtia 5SS e ys ol jT
de‘”ﬂuﬂ'd‘ﬂ”b)r’rf‘”l&)f){

- & - - s -
St 0 5 S g el p Sl You S
s ol & a8 5 L 53 (o i gaT Sl g 5)
ol Sl gl o bl 50 5 AS 0 Sika 00
‘_},S.ax‘..pr.lf(_g[,g(“'v'\)‘u:b,d‘,gl‘h_uj
- TR FRC.{ POPE O DEIPPR ISP N W1 Y- J i
2305 S 3l (8 pastil 1 =¥0 Ges 5 S
téﬁ&bﬂh)}Tbb‘)Lﬁ))ﬁbéhw
J.:.)La.ﬁ_,‘t_:.g.?oL:.;b;JQt_.nJ;£u{J_&- UL%-::LU_)T
wL...-\ﬂLAOT)JJ_?_,u-_A‘L;JJa}:_{Js&_AT
3 S Sl s jo o8 ST 53 mly Lot
(aT GalS e ole a6 Sl T
uf-}))'lajuz.u“{u:.#_,j;'o_ﬂ)bu._p}ﬁj)c}i_ih
w48 5, S o slas fls DT gy Ll o e s DTPA

LYY Gl e 3 ol o)
oS C)ijOHIx:ilS'Lngdt.:b)‘TrlgdijiJ,_i
oo lT i it sl it 5 colE Gy L
j|Lg;)l?ja_,)\£-UJ_)|J;)q-J¢b_}hﬁ_’oaf_f

St 3 ashhe et oDy g 4 e DU

ot it s ol by 3 b b B L LT ol
sb b wgod b a bl dy—al Aayp
OLSan 5 5 4ilkl. 5 (Fageriaetal., 1991) 01 )LSen
g an ¢l 51— (Seltanpour et al,, 1988)
K T ARV S EANN N |y
S 5 s e STE plaars b
3 AL e 0l 3L Ol Slgz 53 5588 53 0 (-L?
shez ol 2 ol (S s Bl Al s
o ;3 A3 5l bl cnl g L il 3T Ol

YraA

&S Oyl ST gl ol ST il ol ol
$355 4 5 Uz 8 515 OlpS r olS i b
IUTLIE P RN e S LG PV SOy [ R .o
a3kl b b ou do o Cod a5 3 g olS (gl ole
sdet by de oS 35,5 b i Al gla s
D e U-TR IS ]
A e dalany O5edi — S il 420l T
Bray, 1944; Bray, 1945; Cate, and Nelson, 1971; )
3245 !4 4> 45 b (Nelson and Anderson, 1984
I35 33 pan oS pole (Slas ST 8 e o pas
S 3 gy gabaal LB eale bl @3 0aF (gl
Sy olis 5l s a5 o SRt 5 55 ALS
c.l{:)?u,oaul_.hulllm :JJ.adbl:_nJ.sr_ia(-.L'_?
By 3 23 S Jalate i (10 B3 ol plo!

ey o 5 4 5032 53LaSl (slas Sles 4

B 95 9 dlge

¢S @M e i Sl o e s 4

23 WIS 3 2y e w5y 5 o aT U e
(3 DLl )3T Ol Sl 53 s g5 228
23 =l T wolile 7 Olewws 56 g 5 Olam b3
43 NS anly Bolas S lasS Tyl - b I
b sl L OYWSITAY) ool de sl oo
=lE ate e gt (el Ol 1) (55, S
St 5355 7 shr i3 8 rd adllan 5550 3 puaneS”
2 5T e S 0 S SV0 5V 0 r a]
cf:l—:f‘%" 0t S35 8 S (sl S
gl Sl 5 S S s Ll 55 b S
SO Y0 (v a8l ii5ay D g 5 5 Ris i) g
g A g ata 515 53 allst s p 5SS VIO
2 Al e SAS 80 YN0 sl
ailate ja )3 31055 00 S5 g deed e S
2 e g osg) pia 5l ailais 0T (63,5 Jpa p bl 1
3 e ate Gl Sl A G0 aS oL

- —— -

e P e

B e Gy app——

‘!‘“—‘—\"L‘- — g el e -



https://dor.isc.ac/dor/20.1001.1.15625540.1382.5.4.1.5
http://agrobreedjournal.ir/article-1-364-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1382.5.4.1.5 ]

—

TPAY Dl j ik ajhes cpmiy o Sl 5815 p she dlne”

Ao la tlagT le}—"f'lg_}-’""}g‘l) Cogbt 4 5 g
sloa bl gos e Sgtin o eh)j Jl Sl
NS gp 53 8 patin oS il O g S
03 gdems 13, S0 | o) 2l gLaOLSa s Ladieul
wllan 35 g0 LS ot 5 (S5 Sl puas
03,31V Jgdor 3 e fonni ol 3 Calsses Gblia o

] 0l

Ol g 8 53 45 ol (G i i S
olaj s > SoaliS oladaw JLad L;Lm'ti:.....:'n
3 B ) S S sy Gl b ph e g
(st (8l Ol Sl b it sl 5,50
&l =l Lol sl Famea 533 u:iL-‘jT
SYU e YV g5y Y0 58 T el (ol ST
andlan 3y 40 O Yo v o 51Ol Sl yo OISW Y

)Jg,@‘rfﬂt;o,__,u:nsdudquﬂ);uthnmdua_fudt__.f;,u&};gp,@ N Jgd

Ol o Sl

Table 1. Soil physical and chemical properties used in micronutrients calibration experiments
in the North West of Iran
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sy

"

content and relative grain yield (mg.kg")
80% 85% 90%
Fe Y = 100 (1-Exp (-0.2646 X) 6.0 7.1 8.7
Mn Y = 100 {1-Exp (-0.2025 X) 3.0 9.3 113
Zn Y =100 (1-Exp (-2.6217 X} 0.61 0.72 0.88
Cu Y = 100 (1-Exp (-1.2540 X) 1.28 1.51 1.84
B Y =28.02 (347-Exp (-2.0858 X) 0.23 0.39° 0.64
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