J.Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (11): 1089 - 1098, 2011

ROLE OF ZINC FERTILIZATION IN INCREASING YIELD

QUANTITY AND QUALITY OF WHEAT
Al-Hadethi, A. A.*; R. S. Abbas™ and G. Algauaz**
* Soil and Water Dept. Agric. College, Univ. of Anbar
** Agric. College, Univ. of Baghdad

O Cphiial qigaall e 535 Juala (8 i3l ALl A8y jh g jaaa g (g g il
ddaial)

J\JS.“LQJLGJ u.uLGuLAquaLU 3 U.HAA.“U.\E.U\J.G JS‘

) Azl - m\,}\m-amsjmﬂtw

ANk daaly — Ao 3l A4S 3

gaidlall

5 L deedll 23380 5 Aac Wl Adaial) (pa cpiton Alatl doad ol lidia U jad oy al
L@M\GJ}Y\@);J\ ;_:_9.\;.“‘55044_5‘)_:”w)@_’ijd\dmm‘_’uy;.‘\dda\;gﬂcﬁb}
uu\wqw)a_,mmhmur_w i) aaS 8 5 4 G sl Canal 3) 1) Y el
uﬁ}mqunm\;\dw\tw\&ujqws\@m\muumpm\ ES
um‘)A_J\L\E‘_,_,JJJ‘)MA_L\m\MJ (LAB;ML!UAJ).\.\M\QA&AL)LM A A_L\J(,x508304
aAbJL@Ah(LAé—tAM C—!L-\-\HL\—\-\-\ (Zn DTPA)(;—\MU (ZnSO4 7H20) gs’-\'-’-‘“n U—‘J‘\-‘A“J‘U’“
_Q‘JJJ?.’S8L5M14MJJ\&\J_|)MML~4\LQ@}J}\J\d...ab.“}u)_n.“dm\atﬁmjm
s Akainll sial % 38.5 526.4 4rasis osnll Jala 85305 ol el dldas g Ll
19.0 iy il a5 gl Jualal) S 5aly 3l el sl e (Ra5all) 85 505 (Reelill) 3w e
A alo ) LS ilcadl) @l 3l jaiae e il a5 Liayl ) sall e cpinall SISV 9%, 36.9 5
d_|J(=_:58L55.\_umSL|4_|)J\H\d_|)]\Ml_m\J_zs\_umuasa_.aﬂuj_n.“kﬁu.u}‘)_ﬂ\
9.7515.4 Ay iy ill didloa) 2ic 3aly 3l culS 5 s i) aaS 0.8 (5 simaally Ly atilin) 3ie 5 T
e 85 L5353 e sl Adainll Al % 6.2 5 14,8 sy 3oy I CailSs Ls ) Ll xie Wi %
o 3l (s sina 31a3) S Gllaall b yrme e il iy el dlabee ga Lild | il
d)iu‘j_éuaui.]\C_:A.;u_xﬁ}llU@GEJPAS8_O6}&@@@)3&\&}&3}\33@}&9@)&»«9}&1\
}69@&})}@\dwu_ﬂuaﬁatadq)l\dwu.ﬂmhjbm\t_ﬂam Lm) _Ad..u
dwuﬂ\é\@)\u@\wubwj L_A\}.\]\Af‘s 85))3)3&4.\););\0.\5.\.543%93
Jaalall g ganll Jaala 834 & il Qo 4l (6 Al f diall 5 ) gual) e ol s 7 228 8.0
Ciial) S5 saall (sl s sine it (3 8 BB S5 G5 sine s 85 s sines o slssdl
3 cu e gl caiall (e Alaind Juadl 85 0
Adaiad) Gilial Lul€I) il el 3 s ol 3 dpanll sAsalibali cilalst)

-

Aadiall

sl 8 allall 8 L) Al 5 2 el JSLEAD (e Ban) 5 By il A i) i Al 25
O Uaidie 38 i e Gigia) 8 Ll Al 451 (e %85 ol (ssall sualiall e o) jaf die 2a
o uali e Gl Y (e %50 gl aas 28 el ALl (1989, wsals  Rohul)el 3l
14 Jsa ol (1994) s 315 Eyupoglu ox WS 45 (2002 05305 Das ) <l paic
Lan 4 5 Lar 5 @l 311 8 Liais Lgy 5 ot 0 4ai ye Ao ) 30 AN dshaiall (e HL3Sa () 5ile
Al-Rawi sbal a8 Gl all & Ll LS 5 8 ddaial) Jpeana del ) (3halia 51 (e 223 ) ) suzalY)



Al-Hadethi, A. A. et al.

il il (e dilida Cabt-‘u O 33,5l Al e G %83 ol u«sa»ba 4 (1987) Al
4:‘:‘9}"}&}"‘&‘()&@“)"}‘“}@‘ Lﬁw\w@;i‘)ﬂ)@c \.A:\.a.n\}!} Ls‘)’.mn

Jralaal dpually sl H3Y) g Gl gl ol () (1992) 0sals Graham lal a8
il pats ) el ld GDEAY) 13d dagiis (1992 050 s Graham) i) (e e Jseasl) 3
M\M\qmiejﬁ '}\J}i)@uu%uw\@uauxy\,d\”‘y\uxu\éms
g Yl ja®s 3 ols ,(1996¢ )UJ)A‘} Cakmak d—eclll L ainl) il al e A il
‘):\S‘).\.\.&J.\;‘ u).d\‘_gaﬁS}uaux\uJ)Lq\éﬂﬁdJMu}gﬂ\ d..a\;_sul_d\wua\su‘
5 Graham La¥ de ) 5l dalill (ed A sl 5 del ) um\_mu_ai_wgﬁglgm)h
(v Lo sane caaiil a8 @l 30 e Jle (5 sine I3y i e Aol culitall o (1993) Rengel
)_\S\ 380 5 A4 il e daliatal g Lol 340 e Al bl u&gsﬂ‘ ).A‘}!\ c\J_’\;/LU_.a;J
(5 wsadl (3 LSIAN 580 i (s ag 553 Al e LT (1995 « Rengel ,Graham)
Oy WS 3 8 Gl el o) ) (1983) usals Cavdar Jbal 388 glalill e )5S (8 agall Cangl)
e L) sl e Aniaal) A0 M €l LN G 3) ¢l A3a8 85 jodadll JSLE)
vie Lara¥ 5 Gl (b aali () yel ) sedal i N ) g alie Laidial) 380 il <l (JlakY)
Aol Aam) Gyl b el pall gi (1983) Prasad +»5 2il5.(1984 « Prasad) JukY)
et oy el Caladll s sl AL ) o (Sl (e (s sinal) Auaitia Jualae s o
Ol ) (1970) GsoaTs Brown Lal s aabaial (mdal o il 8 ) sdudll 5.8 55 add
o5l G siadl) JLES Ao ] Cany )5Sy 38 Gl l) ALY dam ) 8 shudll S 55 8 (alidsy)
4l (1 (1986) Singh .et al g 285 Ll (e dlle Sl givse Al die (5 uadll ¢ ganall S
apand s @l 51 dpaall A3l s Aac Ul Adaial) e Cpiiea Ao (soe 48 jee ) Aol all sha Caagis
u.nu)_\;.“:\_“\cyug.unﬁj@ﬂjﬂ\ Jualall g o gaal) LL"'IAL_#SAL'J PRy és;.lg;.ﬂ\h\..a\i\ (5 st
Adlad g 50 iS iKY ALaY) A4y Hha g

Eagd) 5 b g 3 sal

MJJUQL.A;?A\;\JS} (J\MuﬁéSO)mﬂ\u@\mdpéuﬂ\uw

uu,;)s,u.hu\w ?.de.:136)25253421Laljumkw)‘m;\h@\”m);.d\
LASA_U; (g.anj.AL;uu1644)lM@ﬁSdeMu\J}é\)ﬂ\&m)md\bdw\}e)m.d&\
r,.«s(,.ho40,2502595J\Mu\suw M‘dM‘)d)ﬂ‘uhM‘wwwu‘
Page et 85,583 Jiaill §ob e Taldiely Lo gl e ol 5 o sanli sl 5 ssndl (g0 S
JGIRT _Q\,ﬁﬂwlﬂ_}j\wuipgsﬁjaﬂa&%ﬂloi@z@&u\ @L\J\ =5,(1982) .al
L yaill s Gl ,Sa SO &l ( RCBD) A g dal) LS e Uadl) aranaly lildle (LS s
3665\).\)?3xZC\}JTGAI\J:AQ\dwwu&al:b}(fu)ﬂlé\JAJ\RALA\L)Q)Q}Y\
ABLA\A_\La}\.umgu&}(85J}J)M%M}(3wﬁ}\)whmg&awtjj C}S
d.\JeaSS‘;q\.ﬂ\gMU _QdeeaS4djy\‘ﬁ‘M‘}(dJJ‘4ﬁLm‘u‘jﬁw)AJ\A.A”“UA\:.A J.:Jl\
EM\_(NPK);.LS)A\au_ud\«al_.a}&«_cb)]\@L)J\GJ}JA}\%J_S&MU}‘ —a
Jaad) Ll «ZnS0,. 7H,0 dlall i 3l <y 585 ) guay S5 Samal) aiadl) Laa ¢l 3l o) jaae
ZM‘«H“—L&J el 3l Al Ay AUl A jadl) i .Zn-DTPA Lr\l;dl Jw\}@@u\
(L)ﬂ\@jﬂjjihu\m)x)gjmmﬂ\ ijjlaq.:)uum\}njﬁmuuuuls;sag)m;ﬂ
UUJIL_J)J;.AJ_\S}) _AJ_UHSO4Jc( ¢Ldwa)\)ug_\dlSmd4)llubw¢Lﬁhh
%0.2 i) Jslae 38 5) —“‘J-‘Ja-’SOSJ(‘—L'Ju}-d“L‘¢P24Oj\d-‘Jn‘—‘l—”_)-‘S%O1
d;‘)agﬁu\_ﬂ_.\.\s‘k_ulsl.q.\.\sL_\u‘)é)‘}“u.u‘)—q‘;suJ‘);(LJJJu}.\XASLjG‘)B480}‘LJJ‘)MuL\g‘),\S

1090



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (11), November, 2011

2o 30 o Gl e (Boating stage) o) ds s & 45U (Tillering stage) il
an) gl = sl o aglad 5 e @\yd\yzo alshad U g ddluadl Lagha e del )3l S aal
e 85 5253 g sl aiiall s 238140 5120 Ll daeS Caadie) Laall Hlal 4505 J sk
JLA&J\ e.\;\.u\ J\ u.\s.\..an )\.Sj_su.\.u‘)A.s.“ J.Sl(u.\;_").u.:”_s JM\)M.\M\ 4_‘..41.;.«5\ .\.\A_’JeJ uJ\_,.\S\
120 e\m\cﬁu\‘))ﬂ\dﬁ‘u&\ IS Cadpal 3 T 25400 )\M(o 18 :18) NpKus)A\
cilie AT angall Aes iy | lad) Als e Bl 8 5as) 5 dady Cinal (%46 N)L.J}A\ Oe T aaS
uudquajukjlﬁa@\wﬁumﬂ@_mg_ozu),mwmjc\,m e
Page et (525 WS (1 :4) Gy 5l pull Gadla s 58 el elity Q) Gadla 30 (0 S 5
Calaia¥) Gilgha Slga Alasiuls do pumgall Cosanll cilie 8 el Gl 5 elld 22y (1982) .4l
sl clie 8 el 08 LS (Atomic  absorption  Spectrophotometer)
sl Glhall Slean Gulall 5 el ) SV (asla 5 o s sa¥) il ga aladinly @lld g da sl
Page et 43,535 55515 Olsen 4 )k i pasill dilee udi 5 (Spectrophotometer)
SV syl Gl a3 ey gnll Jslan s a sl Joslal i 3 sl 225 (1982) .al
Al Gl 2545y ,(1982) .Page et al 45,55 (Kjeldahl) JdalaS 48 jhay opaall 4
Aysinall (35 4l i@ (5.7) Adaial) iy palad) Al (g i) Aad iy lld g (5 all 4 il

10.05 Jaial s sis e (L.S.D) 5 sine 38 J8l sl cillas sl (o

LBl g @‘uﬂ\

Geadl Juala
uﬁ;.‘\d..a\;écl.a@)u;b_\ M)J\L;\L_ﬁw\dq‘)&\dwj)m%b'] dS...uc...ay
el T i i 4 (s gl A) o IS8 (e aadls 85 a5 3 it sl Aaiall diaal
5353544)954\&4;.“@4@%282 %244@5&1_:‘)3\;\4\531_1)“;1)4;]\@)‘4\;3&1_:‘)
LS 8d}muuﬂ\g\uua\u;\usuwuvxbwu;)LJ\UM}UJ\JJ\‘_;;85
3 ol Adaiall aiial %385j264mu}maquju)_.g\dmgmujg\ aels)
g sanall e Uiy el 3l dilia) 2 uw\qdjxnjmwju\ s sl e 85 555
Caial Ggaal) Jrala 33l Y ool 8 ! A¢)P¢o4dw\uua\u\@4y2dmudw|
Gl ras re B (s aad dlebas ae Lol 9630, 240 3L 31 S 5 Lysina 85 50
m@\u‘m@um3wﬁy\wmuu,mu)@\dagfmﬂu&gwuﬁ Gzl
d...a\;tﬁ‘\_\)mn\_\)é\ _Adq)eJSOSMldaluJ\uu@dq)]\dJm}mdM
Gy sl e 85 5535 3 c e s Adaial) iial % 32,45 11.8 Ay 5 3l i€y gnl
85 50 dndall ddaiall Caiial 5 ,uS 5 Ay gina il Alainl) o) LDy Caliadll @bl jaae e kil
Alall () (5 28 13 5 Lty ol 0 Aalin) Aaih o sual) Jala 53005 3 3 a8l anally Lld
1996 « osxals Cakmak ) 4By s S Lilain § dusal) daia) Cilial b oli 3l (il 4l
MMu#ld&hadeé\gd\ﬁuba)ya:;@)ﬂlé\dq}\ﬂba\u\umus (b
i) o Y (s 5m Lary 138 5 (s mdll g sanal) e Ly atiln) dais dlalall calaly 3l Wils )
amaab)e..sw}u_ﬂ.c)sﬂla.maah)u.a‘t_mmm.u)h_ahhﬂm)ﬂ\wkuu\))]\A..\co\..s).d\‘sjl
Darwinkel) s ySsal sl Jal ya (8 o550 3355 (5315 Jalall il Ko pal anl aay 5315 %0 /L

(1983

1091



Al-Hadethi, A. A. et al.

10 Ok el ) 1 . nédl g
. H i
3 % % i 1 31 i .31 24/6j4
S h Z= | N
ML LT
4 / / 028+ sad YA W 0252 wd
41 / / 136 gt 11 ;g " ;3: Ve
ol % / 070= st C Vhm it b 0312 ggued
; é é InS04TH0  ZnDTPA ZnSO4THZ0 ZnDTPA 063= Jild
mS047H20  nDTPA  ZnSO4TH20  ZnDIPA 3ud .
ers A il ) g I i G g e 12
" g8 gl il o iy i 5 g g i 2 050 e
sl o
% Dk el iy 2% Dbl gy
; 3 7 all] 7 [t
B} B4l 04 ial gm af 7 Bt
1 i 7 e 1 41 Y, LEYESEL:
7 7 7 i), : A fA s
é % % % uallfu(’-‘]ﬂ 3 f § 4 § o .
i é é % V- s % 1 g : ? : e i
= 7 % - s hy 3 A | 0= s
kN =R
S48 ) L 85 0L
- ] / . / /
4 é 4 S0+ ZnTPA ZnS04 ZnATPA
WS047H20  ZnOTPA  ZnSOATHI0  Zn-TPA He0 H20
Jups 8 i el 8
) . (4 ) gl il gl ol il g ion g i i
("0 ) bl ol do L ol ] g g o i 4 8 il o il
Abial] gy pad
&1 [k ¢ labla iy 60 O dilal ¢y
YL F] : oS A
;‘“ B4/ E08 2w @/ &5 5
5 E =
o T o v P ] ;- 1 1
i 7 —-7 o ¥ I‘i‘= :d_.:: ] :/ :t: ﬁ
T "f 0 é g zi:: sl 'l b >? D8z peaalt
% ; i i g g 0552 gguud kR = : :4 1082 gl
:'-’ : : / / 166= (il :.-’ :: : E% 2.43= gdman
EENE 1L
[ ;-
LE. : : é é v NBCYTHIO n-OTPa, NAOTHIO n-DTPA.
:IO‘J.N!OI n-DTPA. InBO4T HIO N In-DTPA. 3 u‘j &!I 85 ”a
L E Ee
80 ol il e Ty iaall il s g o 0 6 i 8 o g ) il il g gins g o pila § S
il o il gl (5 ) B0 T g g gl (5
o) Jalad)

Gl ) s 5 a8 4 () Al 5 Y) 85 535 3 e sl Aaial) il o gl sl
85 325 3 e sl Adaiall 80al 9%21.3 515.2 dnwhy o ol gl Jalall 84 giaa 33l (A
AR iy aaS 8 (5 siasal) A8lia) ol s 8 iliaal) @l 3l jaian e i) (i il e
e 85 U525 3 gl Akiall iiaal %36.9 5 19.0 A Lygine (o sl Jalall 3005

1092



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (11), November, 2011

L&MGJ@\&M\&L&JJ{)\M@\.\LQ\ UW\JJJ\JM&JM\UAM}Q\}J\
580 Frniins Uyina o sdpal) Joalall 5305 ) el ™ i) 3€ 0.4 5 ssal) i) o 4 S e
usut_.AA\JUJ\JMu;)M\UML;\,A\‘;;85J,;,3_UPJJ\M\M <%15.4
%28.2 510.6 iz Lysine oo sl sl Jualall 5y 5 ) "o @li ) 238 0.8 (5 simsall d8ia) ol
O Sy Glamall il jrae e SR Gaike sl e 85 505 3 e s Adaial) sl
e laiul (je S) A )a Gl 85 50 Andall Al Caa Gl (a5l sl daaladl 8 claly 31
Calial CaDEA) ) @y 8 cardl (5 3 385 A il ) Bl ol 315 asacdill 3y e sl Aac L) Adaial)
585 yhas sid U] 8 LeieliS e oy CaSEAYH 1 5 i3l (i) Lgialaon da o 6 A duial)
o5 O s siss s i)l Ak () ) 538 e ZN-mobilizing  phytosidrophores <L U 4S e
S salall s2a 3] e 5 juiall Ll dee bl ddaiad) Cilial o5l 3) ¢ saadl U8 Ce <l 3l i 5 aliaial
g AnEal Aaial) Calial Ao Wl yelat @l 3l il Gl el e GlIA] dniall Clial) 5508 g
51992 ¢ 31 s Graham) dee il A i) Cilialy Ll 4aaiil 43 wbia 5360 Ll it a
Ala) vie TS a5l Jualall (3 il o Ladli LS (1996 @ <5415 Cakmak
Ll V) asla) of ) om Lany 1an 5 Ly ol 3l i) e Al calaly 31 e Tl 4 1) 1) i )
oU:...S\J\JA.cS;\_U'ejuAJt)aJM_AmW@Ua:&u‘iluﬁu\;@ﬂu)ﬂ\@#u\)j\m
il 5 5l el Jal je 8 Jumni g il dglee G 3 con s sl Jaalad) (e a3 Laa Jiliadl
(1970 «s0315 Yioshida)
sl B G g ) A

‘_‘,J:uu_s‘)_d\:\_\.uuadb‘)uj\ddib)ﬂ\uj\ __Ag_\.\‘)?x54d_9.\md\43ha\ui1d_5hu.¢c.;4.u
c_‘.t_muuj\}_dw_x;35qu}3u4);y\w\@@%84}151wuwn_,yg\
aAL:JL-,_,J\ _AJJJ?ASBGM\MLA\L;J\L«S“JLAA&‘J{)MJM&‘)L.\nuau.\.\l;.d\‘\ia\a.q
Akl iaal 9%9.7 5 15.4 iy 53 3 oS5 ol Alalae e Ll 0055 50 i B sine
@;uqus\ut_.a\mw clmdl Sl juas ge SRl Gak sl Jle 85 505 3 < s
@M}J&Abﬁhjé‘dﬁ‘ _QLJJJP.’SO4L§MLIMLA.A\U\ UJ-UZLJ}-‘A&LS)-‘AA-“EJM‘
%48,13zwmu)i\_uts,(mguuwj)u@\&\.u@uuupj\@uu,ﬂ\m
Ala) gol LS il i3 jame e LI any é\}ﬂ\ésSSJJJJ?;;ufy\M\M
u_.ts}uumu‘m@umu}g\@w})ﬂlmuﬁm}uﬁa%é\ o dli) axK 0.8 s sl
Dian e Sl Gk sl e 85 5505 3 qu g sl daial) iual %6.2 5 14.8 A 3303
bzl i 5

o (%) Ol A o LagDlalatg Ay il ) Ciliaal) Gl (s gianay jduaa il 11 Joaa
M\wuﬂ.\.ﬁdu}\d!

x Cilial! c¥ara 55N Gl gha e o
Sl TaZn s 8 | TazZn as 4 | ABla) 99 (e A3l gt sy
10.88 11.37 11.34 9.92 (idra 3 gl
10.99 11.54 11.50 9.92 gy T
11.83 12.23 12.11 11.15 (e 85 s
11.82 12.23 12.08 11.15 gyas

0.92=VxSxL 0.05 adi.l
0.37=V 0.05,.10.37=S 0.055<.10.46=L 0.05 a.<.]

Sl = | Jdaddl =S dilall =V

33305 A sl 28 b3l (5 remn ey Lo ol A (L el s ol 30 Al (o iy 25 Laa

Ol (gl (8 Aaial ol el 50 AS Hliie () (5 3 28 108 LaglS diall ponll 8 (5 ) A
LaS g ) i i) & sty 4l off (1977) Dipak s Pamila LY 3) daiall J peasal
LUl Adaiall Caial €1 i€ o pnl) 8 g all A 8 50l 30 st o a3l e Jaady
sl Jasla (8 I O () 5 ag 33108 5 85 50 A1l Aaial) (s ae Luld 3 (g 2 5
Grgaall Juala 8 il e Luld S0 il ol 31 Adla) oo Aailill 5 85 ) 50 Aadal) daial) Ciinal

1093



Al-Hadethi, A. A. et al.

Ll ity g u#\@uu})i\wu&um&\daymw3;u)s:)a\w\.d\&.\;l\u.\ml
u\d\_v‘)”ca\.ul_\ﬁu.\s.\.a.auu}_\;.“Lﬁuu")_\j\w@)as\ubb)uﬂa.\ﬁ‘u)ﬂ\é\d{)nﬂLm\u\
o1 ol 5 5 1303 605 3ol g gamdl o L o ) i) e il gl g3 (i) s 3
il 1o 2 (g il oAl 8IS A 505 o) (5355 A o) L 1 B

0 dpenilly Lsina il S Gaa i) Galisial o (2000) 03035

o (%) s A o Lagadalaty cibdl) Ao Ui ) Cilaall i3l s glaay jimaa il 12 Jgaa
Aaial) e cpila Gigaa

Cilial) cNaa EER XA e e
el x| TR ZnA50.8] s Zn #5504 | By i, | SO e | el
10.78 11.33 11.13 9.88 e 3 ks
10.83 11.36 11.24 9.88 sy i
11.87 12.05 12.03 11.53 (i 85 s
12.03 12.43 12.13 11.53 gy
0.48=VxSxL 0.05 ac.i
0.19=S 0.05,.-.10.19=V 0.055.10.24 =L 0.05 »..|
S Swall = L Juaddl =S ciall =V
Gaall b il 85

MUWU\M\&mu;&@d{j\ﬁ}aj\q)@d{)ﬂqmlthJSuuw
16GMuJEjbwuyﬂ\@daj\)ﬁ}@thé\ _AJJJ(,:S4L5M\ML4\L53\JSS
) T i a8 8 s sl Ailim) (53l LS ¢ 15T e 85 525 3 sl cpiiall %23.4
il il y aall A lalae oo Ll %28.9 5 30.7 s il s Lysina i3 38 55 3505
) ) BBy R ol Ll S sl et U e s 85 55353 e sl
8 6 U 3 LS L o i) i LT (1997b) 03535 YilMaz 4l deas e e i &0
damé,«uuu)ﬁ\u.sd{)ﬂ)ﬁ}b_au}mmb)uj _AJJ‘)?;SO4L;MMAL4\L53\
85 L5353 i s dckinl) 52l %19.9 5 16.6 sty 333l calS s (B ol () sl
d:\dhs ua‘)w\uub_,md‘)ﬁﬂu&ejd\djmﬂbu_md\dqﬂ\ demu_“jﬂ\éc
3 ot s daiall dial %36.0 5 35.2 Ganis 5 sina 535 ) T i3 p3S 0.8 (s simsall Al
s 30 Alia) A cpsiall Cgaall 8 el 51 508 5 & claly 51 ol sl iy M gl e 85qu}
s —3ls Yilmaz a—ll a5l & So—aall g ol e
LSJ‘(;J.AAA.“Z}.AMMLAQu)dd}\ﬂuu@u‘&w\mmyjubbJ‘}\A.I} (1997 a)
4_1145d).mé\djéd).uujmﬂ\é\uha\baum).\S\m.m.ut_\j_n.“ oJ.:S).IaJLuE\
Ll 2 5 ) ala) vie o) Ay 25 / i) 23e 5 sl Jala 80y 31 Al 0 3 iy (i
(2002 ¢330 5 Giaall) (g il g sanall o L) il die 25 / Jibiadl 230 5 Cagall Jualss
sl b shodl 385

e bl ) (ol 1oca ) S 4 G sl A ) ) ol 3 As) o B i s
Alelas o Ll 5 85 50 iiaall 3 3 e 5l M‘M‘—')—M‘G—UM‘ BRSPS S
S 3ma (s osual) by shadl) 3058 (it Y asil) gol a8 s o) S 8 (s siaadl) Ll ylaal
e, 85 sas 3 e g dhaiall dial %5.3 5 5.1 iy U] Gl alaal) el g Ll
)s}u_éumt;g\‘;ai1-_.5¢Jﬁso4dwuujq_dmt_.alui4d}w\w_e) s
6 siasall Ll Muwu&guauuy\u\y\u@\&@cduu@m#\uﬁ”m\
UB}A_IM‘UA\&AHLJLIBJM\A}&&wdﬁu&é‘dé\m _ad_UR.’SO8
O Losae sy JIst e | 85 55353 st s Adial) iteal 9%9.3 56,9 Loty (alidsy)
guauuy1u\mummuu,;g\@)}umJﬁ}@u&g\&a\ujjlmg\g\¢)\uu\
Lg‘)...a;.“tj.aa.d\é:\_u)d{)ﬂﬂu\u\ﬂﬁb)uj Sl I (sl ddlia) vie  sine oS5
uﬁﬂ\ a)ﬁ}‘_guauaayhuu&aﬂ\@ua‘u};ﬂ\@)}sﬂﬂ\).\S).q‘_guas;éc\‘;“dﬂ
o omin ) ool 08y stasally @i 3l Al o gy el e Baady Al ) ol 3l dilal e il

1094



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (11), November, 2011

gl Hsindll 38 5 8 Cagatl) Al e Lol (580 a8 1aa s Adaiall dialy ogaal) 8 ) siudll 5€ 5
Caiall gl Cgaall Jala g oo sl gl Jlalall 6 AiEaiall 5500 80l 3l A oy 135 Gl
w58 0.8 Jamally el 3 Ailia) o ey Gans Lan s (2000 05aT5 Saall) el 3 dila) (e daslill
Jsmana 335 8 Jaad) Ll ad S Ly small o dianad) 5 saall e (LS o) s Ay il 1) Ta
Gl o yine pain 3180 J8 5 el 0 ) e sl (s sinas o sl daaladly sl

3B sl aiall e dlaiu) Juadl 85 50 iiall (IS Gl ) dilaYls L siudll (a

o (%) 3imil 38 55 e LagBlaIats Aoy ) ) Gilaal) G s giana siuaa 555 13 Jpia
Adaial) e il Gigaall

x ilia¥) aYara AN Gl ga e -
vl > 7n HS 8T ™= zn P‘S 2 hba\ SR o Al Jaaa alay)
0.248 0.244 0.248 0.254 (ixa 3 s
0.246 0.238 0.246 0.254 R s
0.256 0.249 0.256 0.262 (e 85 s
0.255 0.247 0.255 0.262 gyas
0.008 =V x S 0.05 .40 0.014=V xSxL 0.05 a.dil
0.006 =S 0.05 .0 0.006 =V 0.05,.<. 0.007 =L 0.05 p.<.]
S Swall = L Jaddl =S dilall =V

o (%) sl 38 5 Ao Legidalaty cldl) o Uiy ciliaall i3l s glaay siman il 14 Jga
M“DAOMQ‘M‘

x ciliay) c¥ara i3 @l fla e s e
el TAZn A0.8 | T Zn A5 0.4 [EE sy |0 | e
0.255 0.246 0.257 0.261 (idra R

S 3mesl

0.252 0.240 0.254 0.261 syas
0.248 0.238 0.249 0.257 (e 85 s
0.244 0.229 0.247 0.257 TR

0.009 =V x S 0.05 ..} 0.015=VxSxL 0.05 acdl

0.006 =V 0.05 ».<.1 0.006 =S 0.05 .. 0.007 = L 0.05 a.<.

S all = L Juaadl =S diiall =V
el

Al AUy 8 N15 s alaain) | 2000 LeleSka daelansd 5 131 S 3 san ccilalll die o ST ¢ aall
ol 50 5 ydh A d A 8 Al Adaia (alal died 8 cpag il A0 e @i el
s 79 -65 i, AUl dpal ) cilaladt W el ) il iy )
.2000/11/17-13
310 vpell 585 2002 s i dal s i ke bl olal b eciidalll de o ST ¢l
posdad A8 jall Al el S 8y S A i B el Adaial) (e ilial A Juala i L
.109-103 :1 (2) .4
Al-Rawi, A. and H.H. Ali. 1987. Comparison of different extracts for the
extraction of available Zinc in some calcareous soils. Zanco J. 5(4): 85-
95.
Brown, A.L.; B.A. Krantz and J.L. Eddings. 1970. Zinc-phosphorus
interactions as measured by Plant response and soil analysis. Soil Sci.
110, 415 - 420.

1095



Al-Hadethi, A. A. et al.

Cakmak, I., N. Sari, H. Marschner, H. Ekiz, M. Kalayci, A. Yilmaz and H.J.
Braun. 1996 b.Phytosiderophore release in bread and durum wheat
genotypes differing in Zinc efficiency.Plant and Soil. 180: 183-189.

Cakmak, I., N. Sari, H. Marschner, M. Kalayci, A. Yilmaz, S. Eker and K.Y.
Gulut. 1996 c.Dry matter production and distribution of Zinc in bread
and durum wheat genotypes differing in Zinc efficiency. Plant and Soil.
180: 173-181.

Darwinkel, A. 1983. Ear formation and grain yield of winter wheat as affected
by time of Nitrogen supply, Neth. J. Agric. Sci. 31: 211-225.

Das, D.K.; Karak, T. and Karmakar, S.K. 2002. Efficiency of chelated Zinc
(Zn-EDTA) on the maintenance of Zinc in soils in relation to yield and
nutrition of rice (Oryza sativa L.) 17" WCSS 14-21 August 2002,
Thailand.

Cavdar, A.O., A. Arcasoy, S. Cin, S. Babaca, and S. Gosdasoglu. 1983.
Geophagia in Turkey:lron and Zinc deficiency, Iron and Zinc adsorption
studies and response to treatments with Zinc in geophagia cases, pp.
71-79. In: Zinc deficiency in human subjects. Alan. R. Liss,New York,
NY.

Eyupoglu, F., N. Kurucu, S. Talaz, and U. Canisag. 1994. Status of plant
available micronutrients in Turkish soils (in Turkish). pp. 25-31. In: Soil
and Fertilizer Research Institute Annual Report, 1993. Report No. 118,
Ankara Turkey.

Graham, R.D., Ascher, J.S. and Hynes, S.C. 1992. Selecting zinc — efficient
cereal genotypes for soils of low Zinc status. Plant and Soil. 146: 241-
250.

Graham, R.D. and Rengel , Z. 1993. Genotypic variation in Zinc uptake and
utilization by plants. In Zinc in Soil and Plants. Ed. A.D. Robson. PP.
107-118 Kluwer Academic Publishers, Dordrecht, The Netherlands.

Nerson, H. 1980. Effects of population density and number of ears on wheat
yield and its components. Field Crops. Res. 3: 225-235.

Page, A.L. (ed.), R.H. Miller and D.R. Keeney. 1982. Methods of soil analysis
part 2: Chemical and microbiological properties. Agron. Series No. 9
Amer. Soc. Agron. Soil Sci. Soc. Am. Inc. Madison, USA.

Pamila, Sachdev and Dipak, L. Deb. 1977. Effect of Zinc on protein and RNA
content in wheat plant. J. Sci. Fd Agric. 28, 959-962.

Prasad, A.S. 1983. Clinical, biochemical and nutritional spectrum of Zinc
deficiency in human subjects: An update. Nutr. Rev., 41: 197-208.
Prasad, A.S. 1984. Discovery and importance of Zinc in human nutrition. Fed.

Proc. 43: 2829-2834.

Rangel, Z. and R.D. Graham. 1995. Importance of seed Zinc content for
wheat growth on Zinc deficient soil. 1l- Grain yield. Plant and Soil. 173:
267-274.

Pamila, Sachdev and Dipak, L. Deb. 1977. Effect of Zinc on protein and RNA
content in wheat plant. J. Sci. Fd Agric. 28, 959-962.

Rohul Amin, M. Sharif Zia, and Akhtar Ali. 1989. Wheat response to Zinc and
Copper application. RACHIS . 8( 2) July 1989.

1096



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (11), November, 2011

Singh, M.V. and I.P. Abrol. 1986. Transformation and movement of Zinc in an
alkali and their influence on the yield and uptake of Zinc by rice and
wheat crops. Plant and Soil 94, 445- 449,

Yilmaz, A., H. Ekiz, B. Torun, I. Gultekin, S. Karanlik, S.A. Bagci and I.
Cakmak. 1997 a.Effect of different Zinc Application Methods on grain
yield and Zinc concentration in wheat cultivars grown on Zinc —
deficient calcareous soils. J. of Plant Nutrition, 20 (4 and 5), 461-471.

Yilmaz, A., H. Ekiz, I. Gultekin, B. Torun, S. Karanlik and I. Cakmak. 1997 b.
Effect of seed Zinc content on grain yield and Zinc concentration of
wheat grown in Zinc — deficient calcareous soils. T. Ando et al., (Eds.).
Plant nutrition — for sustainable food production and environment. 283-
284. Kluwer Academic Publisher, printed in Japan.

Yoshida, S., G.W. McLean, M. Shafi and K.E. Mueller. 1970. Effects of
different methods of Zinc application on growth and vyields of rice in a
calcareous soil, West Pakistan. Soil Sci. and Plant Nutrition, 16(4) .

ROLE OF ZINC FERTILIZATION IN INCREASING YIELD
QUANTITY AND QUALITY OF WHEAT
Al-Hadethi, A. A.*; R. S. Abbas™ and G. Algauaz**

* Soil and Water Dept. Agric. College, Univ. of Anbar
** Agric. College, Univ. of Baghdad

ABSTRACT

Two field experiments were carried out to study the response of two
wheat cultivars, bread wheat cv. Abu-Ghraib 3 and durum wheat cv. Doar 85
to zinc fertilization and its effect in grain yield, biological yield, protein, zinc
and phosphorus contents in grains. In the first experiment Zinc was applied
to the soil, at levels of 4.0 and 8.0 kg Zn.ha™ and control treatment (without
Zinc). The Zinc was added in two forms, mineral form (ZnSO,.7H,0) and
chilating form (Zn-DTPA). In the second experiment Zinc was applied as a
foliar application. Zinc levels were 0.4 and 0.8 kg Zn.ha™ and control
treatment (spraying with water only). The results showed that the grain yield
and biological yield increased significantly compared with control treatment
by soil application of 8.0 kg Zn.ha™. The rate of increases in grain yield was
26.4 and 38.5% and biological yield by 19.0 and 36.9 % for cultivars abu-
ghraib and doar 85, respectively. Also grain yield and biological yield
increased significantly compared with control treatment by foliar application
of 0.8 kg Zn.ha™. The rate of increases in grain yield were 11.8 and 32.4%
and biological yield increased by 9.9 and 28.2% for cultivars abu-ghraib 3
and doar 85 respectively. Also protein content in grains of two cultivars
increased significantly as result of zinc soil application at 8.0 kg Zn ha™ also
when zinc was applied at 0.8 kg Zn.ha™. The rate of increases were 15.4 and
9.7% when zinc applied to soil while the rate of increases were 14.8 and
6.2% when zinc applied as a foliar application for abu-ghraib 3 and doar 85
cultivars respectively for the two zinc sources. Zinc content in grain of two
cultivars increased significantly as result of zinc application at level of 8.0 kg.
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ha™. In addition, application of zinc at level of 8.0 kg. ha™ , phosphorus
content in grain decreased by 5.1 and 5.3 for cultivars abu-ghraib 3 and doar
85, respectively. Also, when zinc was applied at 0.8 kg Zn.ha™ as a foliar
application zinc content in grain increased for two cultivars while, phosphorus
content in grain decreased by 6.9 and 9.3 for both cultivars abu-ghraib 3 and
doar 85, respectively. In general, soil application of zinc at level of 8.0 kg ha™
from two sources, inorganic and organic form is the better response in
increases grain yield, biological yield, grain protein content, zinc content for
the two cultivars.
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