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\Jﬂ\gJLGj u.uLGuLduuahJ 3 U.HAA.“U.\E.U\J.G JS‘

Sl daala - A.GUJS\US-DL\AS\J‘UJJ\M

ANty daala — Ao 3l AT

gaidlall

5 L deedll 23380 5 Aac Wl Adaial) (pa cpiton Alatl doad ol lidia U jad oy al
Lgud Caval 1) 4 el g_,)_mj\Gawynwjﬁggldmu\,uyg\@\;@ayu}
ut_‘a\w;w)_uummmu:_u _Ad.;‘)ruj/\jiuujmdhg_qu\:\su)ﬂluild.uﬂ
O siasally L3l Capaal 3 (5 yuadl) }M\ug;u)q_,)ng_ﬁm\muum)g\u N
um‘)A_J\L\E‘_,_,JJ_u‘)S\A_L\m\MJ (LAB;M\JwJ).\.\M\dA\:AuLM A g_\.\‘)exs~ /\_5~ 3
334 Leale Jranidll il iy (ZN-DTPA) (13l s (ZNS0O4.7H,0) (Samall (o prcadl e
T el aaS A (s gl A ) el ALl v sl Jaalall g Cgall Juala 3 ine
ol Akl dal % YA 5 YT E druy Gl Jala 850l 5 iS5 el e pa Luld
VA, Ay il o sl sl Jaalald) sl 50 Ll sl e (dsall) Ao s (Reell) You 2
L ol ) LaS iladl) @l 3l jaiae e il (asy s Ll sl e il U1 9% Y1 4
d_u(g_:s/\LgMbA_\)J\H\JAJ\Ml_.a\J_K;l_\)suuﬂ.z_..aﬂu)_\al\tﬁuuj)_ﬂ\
ﬁvj\ciwmﬂubalmmu)ﬂu_ﬂsj Y RPEINE A sially L 43la) ic g ¢ A
e Ae e ol ddaiall dieal % TY 5 ) £ A drudy sal 3l CilKs La ) dslal vie Wl %
o 3l (s sina 3123) S Gllaall b jrime e il Qi s claall Aldlas ga Ll o 5l
6 sina B Ll Caa gl it g axS A v (g sially Al 1) Gl 3l ALl die | gine G gaal)
?;S /\(_5_94_..;.«3\431_;@\&_1;_5 ‘_‘,J\_,_J\L_‘,Jcc/\o‘)_sa_,\”;u);y\ummﬂ OVJD\WJM\
}Tqwﬂ}))m‘dwgﬂuaﬁa&d_\}\L;w‘_‘,_ﬂci_\)l_.m\t_ﬂ.sa;cuj _Ad..u
Av damay Al ) el 5 Adla) it dale ddiayy il o Ao )0 ¥ e e sl Guiial %4
dmuuu,_\;ndmgmujgFLMmuu”a_uM\}ia_uu\U}mx\@;;\y"_af,s
Caiall G5 ugnll B il (5 gine gmia B il JB)y i3l (o sinas O g al) (s sinay o sl
¥ sl Giall e dlaial Juadl Ao 5
Adaial) Gl Al Gl el 1 s ol L asendll sApalidal] elalsl)

-

Aadiall

Sl 8 allal) 8 LSS Raasd A g3l JSUERD (ga Banl s il 8 el ol Al aa3
(e Gitia S le gin) 38 AL Aliedll 3y Y1 G0 %AC of s jtaall ualinll s ¢l ja) 2o 2n g
= el G (Slad A 5V e %0 o aa s 28 gl 3Ll (VA ¢ 55305 Rohul)els 3
Ve Jsa b (V99¢) 05als Eyupoglu om LS5 Ay (YooY «o5 4T Das ) <l raic
Ama 3 1 Laa 5 ol 31 (6 L Ly 5 (ilat () Andige e 50 AL ALl (pa )i () e
Al-Rawi il 28 3all 3 Ll S 55 b daiall J peane de )5 3hlia 581 (e a3 ) J il



Al-Hadethi, A. A. et al.

u&ﬁ\w%&mwss}sum)ﬂmumw%w oi@\u@sﬂ\);@(\a/\\/) A|ij
_ﬁgc)ﬁjgl.a\a.“uasagga‘)aﬂbw\dsw\w@fd{)ﬂ)@c\.A,)u‘}!;‘d\)’.mn

b dpally |l LY ga @l 3l pads of ) (Y49Y) 05,405 Graham bl s
i3l pali Gl el ld GBEAY) 13l dagiiy (149Y G5uaT5 Graham) 4l e ade Jseasll &
M\M\qmiejﬁ\ '}y}i)@um%uwtguauw\,ébﬂ\&M\cms
N g ¥ el el o5 ((1996€ )w)_;\} Cakmak declill idaial) Calial aa 45 jlaally
‘):\S‘).\.\.&J.\;‘ u).d\‘ﬁaﬁS}uaux\uJ)Lq\éﬂﬁdauuﬁu}gﬂ\d..a\;_sL_\Luﬂ_,A.\ua\Am\
5 Graham LaY de )3l dalill gad A 53l s de )3 cpialill e Laga cagmall 8 el
Lovs Lo same coamil a8 eli 3 e Jle (5 5me D 53y (e Aadlill sl of (Y99Y) Rengel
T 5 LaSy 5 Ay il (e daaliaial 5 Sl 31 380 e Al Ll GSa 3 5 dam Gl
s sl (3 sl Adall 580 5 ol ag il Al s Ll (Y4490 ¢« Rengel ,Graham)
O 2my LS i 3 il i o (Y 3AT) 05,315 Cavdar DLl 38 Glaldl (e 508 8 agall Caagl)
e L) sl e Aniaal) A0 M €l LN G 3) ¢l A3a3 85 jodadll JSLE)
vie Lara¥ 5 Gl (b aali () yel ) sedal i I ) oo alie Laidial) 380 il <l (JlakY)
e ft_alﬁul\ 3\;\_\_\) u\.ui‘)(\ ‘_,,AJUS\ uég-"ui (\ﬂM‘) Prasad .\;J a8l 4 (\‘\/\i ¢ Prasad) BBAY]
ngstéﬂOAJM\duz;\ub)%wsgﬁa@muy@am\fﬂm\ﬁs;@
Al o (V4AT) Singh et al ow 285 i3l Ge dlle Sl siae Al die (5 il ¢ sanall
il Jal e gaen g Adaial) Jpeana b sdll 5S35 i ) il 8 (ZnSO,) s Gle <l
s el 0 taail] 4338 o dae L) Adainll (e Cpiioa Alatind (53 A yre () dud ol sha Caagds
wuyﬂ\@yuw}@ﬂjﬂ\dm\a.‘buj_\ﬂ\MB@SA\JJJAS\&SML;.\I\MLA\X\(;}M
Aolled g 3l SV ddlal) 48y Hha g

Eagd) 5 b g 3 sal

L5 palbad aal Sy (slais Ggin oS Y ) Adilalll Gila ddase Jsia 4 il i

QU;;)SJQ:\.LJ\Q.AL?.&S?.'Q\V_T}YGYJT'iY_\ u\w%W)AMQ\JL@\)AMM\
usqj‘_ejsdﬂéiﬂﬁ'l_ii)‘ﬁg@ﬁlﬁ@dﬁh&\h;@\)ﬂ\&:ﬂﬂ)...bd\‘éa\.d\}eﬁud&\
CaaSaale v g g YO0 590 e il bl sl 5 reall 5 (s Sl bl e b gina o
Page et oisSal sl 35k Jle ey doind 1l e ol a5 sl 0 0
JGIRT Q\_ou..ml\d_'\)'llwuip@sﬂJMLﬂ\o\@L&u\@M\w, (\‘1/\\') .al
il i u_:\J)_SAu)uts\f}(RCBD)w\)_wJ\UA\SJ\ e Unal) uLuLoLs: S| RTPEN
1 cﬂ\).\)evXYC\}J)Gﬁw\dwuﬂuﬂua%\J}(‘u)ﬂ\é\AJ.\)”MLA\M)AJ)L-J}Y\
uba\uh}uugu&}(/\cJ}J)M&AM}(V@)&;}\)WM%ML@J&&J) C}S
‘J-U(‘-’SA@L‘S‘LSM‘J _Qdee.!Sidjy\d).h.n.ﬁ”j(d.})“ﬂba‘u‘jﬁw)AJ\A.A”‘UA\).A J.:Jl\
PM\ (NPK);LS)A\J\A_MJ\MLA\&AL;\))X\J_@L)J\GJ\J.JJ\MSJ.SM\J\c -y
JA..AA” LA\ ‘ZnSO4.7H20 4.\4\.5” tJ_IJ” L_l\_zg)as b‘)‘,.a.af U\S} ‘;m.ad\ J.\..AA&\LQA&JJ)H u\‘).\m
£ sanall e Ly ol 1) RLon) i 3 Aosli) s ) Ll Z1-DTPA ot soadl pi L3l
(L)ﬂ\é\&}‘ﬁb@\hﬁ)éjy\:ﬁ)ﬂ\ ‘ﬁidm;&h\}njaamu@@ls;ﬁd‘}.bﬂ|
u..:)Jld)J;.AJ_\SJJ) _QLJ_U(,.:S~ ijc(M;Ldwa)\)uuq\Smdqﬂ\ubwcmh
%Y i Jslan 555 5) b i i+ A (i oty s3n Yl Gl S 9 )
AJ;)A‘;SA_:LJL:\J\A_LJLSLAL;;MJG.‘)Y\U,)J)AGXLLu).;(JJJUJ:\.\ALg;);i/\~}\;_\_ul\g_|l_p.),\$

1090



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

ae 5a 2 Oladll Ce ) (Boating stage) okl dda e G345l (Tillering stage) goddll
aal gl 7 sl daghd s pde adl g ol an Yo jaTsdas OS cp Aliall b glad e del 5l cailS g aal
Glo AS s ¥ e sl aitall A aaS V6 VY I A S Caie] Jaall el 4530 sy
.!LA&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\
VY. e‘.\m\&_nic\)‘)l\d_\sﬁ\_\.«ﬂ\dsg_\s.\m\ﬂl b S Eee e (1A A NpKus)A\
g_an: Al ?M}AMMLFUA} ‘u\.la.\h‘d:)nﬁ\.\.\‘:ﬁuh\jw&us.\m\ (%21 N)L\)_,.\n %) =y ea.s
ﬁh&hd—‘l}k_\.k‘)”w‘w‘)bk_\mh}@?c . V UJ}A‘WJ"}C\JY‘@AU“‘—U&
Page et (825 LS () 1) duing @by g5 5l Gaala s 3 al) iy S0 Gaala g de e s ©
sabiaia¥) cilbilae Jlea e\d;.\.uhd.n;..a@..d\ Genll cilie @d_ul\ u.ul_zs‘;_\ S aay (\ ‘1/\\') al
Gl dlie 488l 1818 (Atomic  absorption  Spectrophotometer) s
sl Gkl JLH%Lﬂhﬁtsdﬁjjiﬂy‘u4wL=Je}+UﬁY‘hﬂ%gjﬂeh=hwhuu%ﬁ4aruﬂﬂh
Page et 43,5535 (50a05 Olsen 4k cwa sl Lle cuai s (Spectrophotometer)
SIS sl (a3 sy gl Jaala s gl sl Jualall 50 5 dlasll aay s (V9AY) Lal
Asdll Gl 23 45 o(VIAY) Page et al 5,555 (Kjeldahl) JalslS 4 yhy gl 3
Agsinall (35l iy B (0,V) Adaiall by (alall Gl Cpa g il Aad i clld g (5 ll 4 il
0 Jldial (s gl die (L,S.D) (s sime 38 J81 Hlial Glas giall o

LBl g @‘uﬂ\

Geadl Juala
u}_n.“d..ahécl.a@)u;\d_\ Mﬂ\é\uwldq‘)l\d)mjjm.a)ub\ dS...uc...ay
é\udl _QLJ_IJ?.’SiLSM“\ﬁLA‘U‘M‘U.ALAJL\) /\DJJJJVHJJL}J‘M‘M
AQJJA}V;\J)L)J\M\M%YAYJ%YQ iwbdh)l\wlsjbwujaﬂ\dmbmb)
o ali ) aas /\L;Mhmﬂ\é\uh;.h.m\%u@d\d;}\)mu;)L.J\uauj‘_g\}d\ujr_
/NQJJJJVUA);y\&LAA“M %Y/\QJVWiwﬂ_,madhju#‘dmhaﬂ_:‘)wn
AOJJ.\MQ}_};}\L}M\;M\_’U@J);\J\M Jd.\)e:&'_id}.\umhﬂha!u‘@aﬁ“d&aﬂﬂ
= uLAA\JJJX\JMAULJM\UMmM\RmeALL\S%T Y 3ab ) iS5 b gima
m.\dM.\JM\AJA\AA&AanTuq);y\umuu_,mt_\yﬂ\dmbujmh‘)”u&éun
a5l il g gaad) Juals 3 gima 324 ) ) 4¢J?£~Auu\u:lua@dajldjmj
Sl yaiaa e il kg Mgl de Ao 505 ¥y ye ol ddaiall a1al 9% ¥V €5 )Y A iy
ot s caially Ll Ao g0 Adal) Adaial) Catal 3 50 5 4y gine S Alatu¥) o) Jaadly Ciliadl)
@&}\u&@w\@w\@}dﬂﬁ\ﬂjujﬂjj\%uj@gﬁ;\\dm\;hl,u'g\‘
Wl o) O LS (1996 b « OsA s Cakmak ) adiliay 5 sl Lgidatiul 5 Aukall ddaiall RN
ulaujuumg\wumu,&\d_.atam_u‘;\d;\;M_ALc U).@Ju).dl@\d_ul\
A.;\_\.udﬂ\} e/d.ah_ud\n.caaLJ)e.Ju.Aja_\Lc)s_d\a.\_caah)uﬁmmhuﬂuwu)dlubu

L(VAAY Darwinkel) 3_Ssall saill dal ja (8 052 2288 (53l 5 Jaalall Sl K8 ?‘”‘

1091



Al-Hadethi, A. A. et al.

10 ki el iy 1 - Dl g
! . 18504 1 = & 7 34t
1 a 418450 1, 32 ¥ . 2 s/t
._l 7 v‘g % 24/ %508 v ‘ :: i ,‘: 7 4/Lj 48
6 / / dl ? n H 132 ]
} ; % % 15w x 53 ; 5‘::‘ wl g
44 / / 18- pad 3 n t ;;; 0252 wid
;9 % g V5= gt 11 ;g " ;3: V5 gl
2 7 070 s L Jim WA 03 g
0
; é é InS04TH0  ZnDTPA ZnSO4THZ0 ZnDTPA 063= Jild
S047H0  ZnDTPA  Z0SOATHZ0  ZnDIPA Y % .5
Iur s o B ("4 ) gl 1 1 g o 51
" g8 gl il o iy i 5 g g i 2 050 e
Al
% i el iy 5 Ol gt
B B4l a0 i I Z B .-/au_w-‘d
1 o7 7 - e 1 4 A TR
¥/ v 7 7 ; 5 / 4 7 7
pal +] + 076 il
, % / / / 055+ ial & / H f : 076= ssad
2 % / / / 056 sl 4 / -+ / 0 g
Yl B el | e e
S e e I i 700 £
4 é é 4 g0+ InDTPA ZnS04 ZndTPA
WSO4TH0  ZnOTPA  ZnSO4TH0  ZnTPA e Heo
Tl 85 s
Jupgl 85 e
’ ’ . (4 ) gl il gl ol il g ion g i i
("0 ) gl okl il 5 L il i) g g o gl 4 06 il e il
Abial] gy pad
&1 [k ¢ labla iy 60 O dilal ¢y
YL F] ® oS A
a“ @ &/ & adl8 igs @ s )
- ER =
FHom 2 = 7 ] - 1 1
i __V 7 T :4 :t: ﬁ
o ? Lol (8 i
[ i ? i, be :4 PR —
< 37 7 el B 27
1 g ik %
[E. ‘ A v NBCYTHIO n-OTPa, NAOTHIO n-DTPA.
Zﬂ‘j:::jl n-DTPA. InBO4T HIO N E-TPJK 3 u‘j ¥I 85 ”a
8 e il s Ly waall il 5 s gy i 6 S igh Jé‘.:in__ﬂ"i-'.:”' ol bl i1 5 gt g ot i3 §
il o el gt (T 8 ke igh aiadl o gt gl (1 5 il
o) Jalad)

Jaalall e Legidalaty d il ) Gilamall el 3l s sy jiama ,ils 3 I3 maigy

el Ayl U e i) aaS § (o sl dilia) T3 GAS 5505 ¥ (e sl Adaiall il a5l sl
e AC 535 Y ey e sl Aaiall lal %YY.Y 510 Aty o sl dualall 8 4 g 5205 )
8305 ) e i) aaS A (s sasall Adlia) @l g b ccibimall @il jaiae e il ks ) 5
sl (e (AS o0y ¥ e sl Adaial) iiaal % TN 51, Ay U gina oa sl gl Joalal)

1092



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

whmd)@\tw\@quJAJ‘uLA\mu\ uhad\dq‘ﬂ\)w&)u\uau}
s A, ~w}bw@ﬁjﬂ\¢j¢&\a3b)é\ua\ _A‘J_Ue.’s . idM\MLm\u\idS_u
LS ecilmall il s e SR iy Il e A0 505 ¥ ) Aiall il (962 ¢
%\'/\Y}\~ TMJDW@)_‘)J\JMM\NL:J@J| _A;_‘_L)e_xs~ ALS_M‘AALA\E_IQ‘
G Baadh g il i3l jaias e il (i ‘_,,_‘\j_d\qu_ Ao ﬁ;‘"u.‘-,uf—;e‘w‘gud
i Alaind (pe S0 Aa j Cilainl AS oo Aall dhaiall Caia o) s sl Jualad) 8 claly )
Calial GRS ) Gy 8 cardl (5 3 385 A il ) Tiliae ol 30 ananill ¥ (g 2 sl Aac L) ddaial)
585 yhas sid U] 8 LeieliS e Jai oy CaSEAYH 1 5 i3l (i) Lgialaon da o & A duial)
o5 O s siss s i)l Ak () ) 538 e ZN-mobilizing  phytosidrophores <L U 4S e
ST Ll o3 ) e 5 3 Lgd el il ol 3 ¢ siall 8 (e 30 5 5 ol
s Asal ddaial) Gilial e Yl el ol padi (il yel (b Glla) didal) Glia) 5 )5 G
5 199Y (5315 Graham) dee bl A daiall Gl caly Ll aaid 4 b 5360 Ll it a
Al) die S S o sd ) dualall 8 a3l ol Ladli LS (1996 a‘wﬁb Cakmak
) ) 4] o ) (s g Leay 13a 5 Loy i 30 ddla) e Al sl 30 e Ll 20 ) ol 3
eU:..u\J\aa.cDAQJHUAJ&)MM_AA;M@@a:&u‘}!\uﬁu\;@ﬂu)ﬂ\@#u\)}\m
all 3l sl Jal g b Jmn gl Alee o 3 ¢ pn sl sal) Jialall (e 2 Laa il g
(V4Y+ «50AT5 Yioshida)
sl B G g ) Al
o Ol i 535 () ool A ) e 5 S € s siaall adlal o ) Jsaa (e el

uﬁmeuuu;\}mu;;/\c 0523 ¥ s sl Alaiall dial %A £ 510,) Ay i) gl
M}maﬂ_:‘)uJ\ _AJJJ?RSALSM\@LA\LSJ‘IAS6&_4LAAAML_L\‘)”JMALP)LA”UAZ_IJ.I\AAM
Vu.uﬁy\&.\;.“@.uaﬂ%qvj\oiwajbj\wﬁjmhd\&w@umuu}ﬂ\mg
8M\gcuj¢)5\ut_.a\mu Sl i saias pe ) Gty I e Ao 5,
uuj)_d\wtﬁm)mojb)é\dd\ _Q‘JJJP’S' ideMLm\u\ uﬁ\'d}.\gg)‘aﬂ\

Aaiall iaal % €A 5 )Y Ay 52y 30 Sy (i slally () aal Alelas g Ll ol B
. /\L;M\ﬂb.aldj\us‘uw\dq)]\)mu.c).L\J\ua.ué\jﬂ\éc/\0 J}J)Vu):y\
mm_,)n;uts}m\;,\xlmmeumu}_&\@wjﬂ\m@u}mm)‘_;\ -“‘-L‘JP’S
LJ\JMU_Q)_LJ\MJQJ\_,_J\G_\; ‘AO‘))A_,VHJ;_%\A_LM\M%T_\'}\E_/\
iliadll

gd(%)w;ﬂ\@@ﬁ%ﬂa\uﬁ;hﬂ\&‘uw\da)ﬂ G Siuay giaa S 0y Joaa
Adaial) e cpiial Ggaall

x cilial) e ana ANl giaa o
i _ il s _— A3l heaa ciliay)
Juaall AZN xS A AZN aaS £ | Adl) (9d (e
(Y VLYY [EKZ X e ¥ o o
V.44 VY, 0¢ KR q.49Y s o s
VYA Yy YY 1YY R T
~— Ae L9d
VVAY VY Yy VYA KR 3
<MY=V XSXxL .00 addl
Y=V v aeadl ¥ =S v headl gt = v 000G

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 ol 51 AS Hliie () (5 3 28 108 LeglS il o pnll 8 (5 ) A
LaS 0 gl Jifias (sl (6 sy 4ai o (14YY) Dipak s Pamila s 3) ddaisdl J seasal
el Al Caial 5 €)@l o gnll 8 5 sl At 8500 30 e o €l 311 e aal
Gl a8 L I ) () (5 28 1305 A0 50 A1) Aaial) (i ae Luld T (g 2
Gsall Jaala 3 @l ae Luld S0 clS ol ) dila) e dailll g A 50 2adall Auiall Caiual

1093



Al-Hadethi, A. A. et al.

Ll ity g cogadl 8 gyl Al Cadas dglac Q\GJ}\MWV@)&:}\\WU\M\M
ub\_ul\caumuumﬂuyﬂ\@uujﬂ\w@)ﬁ\ub\.uum.\am).d\é\dg)ﬂ‘uha\u\
o ol 53 5 150 g gyl g gl e L2 i Ao i il gl 8 (35l A o
ol iy 238 o 5l ) 8IS A s 353 o) (5355 B ) ) B

50 et T e i (I ) sl G (Y 2+ (35 4T3

uﬁ(%)w;ﬂ\@a&ﬁ%)\a\hgu\aﬂ\u&w)uw\d{)ﬂGJMJJ.\.AAJ.UM Y Jgaa
Aaial) e cpila Gigaa

HEWANTIEAN TN S5l @l gla .
) =¥ \D n \.‘)S = n = A Jaa byl
Jaall x 2 ZneISnf\ A an’s'.i LM;LASL.IL;&J
Yo VA YLy VY 4 AA (ra ,
; Y e
YO AY ERA KRY 9 AA S
VYL AY VYo 1YY VYo (ra
- Ao ,ga
YYY VY. EY 1YY Y\.o¥ s
ANV XSXL +.00 add
«NA=S v headif VA=V v headif Y=L 400 a4

& Sall = L addl =S ciall =V

sl G i 385

Al g deell) ddaial) dia Gigan 8 @l 31 58 50l ) 8 el b aanall s 0 (K5
VT Ay Sy L gl 8 Qi3 55 AL ) e i) paS £ s i) dila) oo s
) o i) a8 A (s sl ABla) ool LS (5 e cAS a5 ¥y e gl Guinaall YT
Adaiall aialy alaall dlabes oo Luld 9% YA 9 5 ¥V Ly cil€ s Uygina el 3l 58 5 50y )
) 0 By A ol il 8 3 sl ek sl ey A9 5y ¥ e sl
m‘kd&d\@usm‘)d_\)ﬂuhalmu\ (1997b)uj‘);\jY||mazd\meu¢A i 4y yill
dam@umuydlusdqj\)ﬁ}u.suwmb‘)gh _.Ad_urus~ ¢ 5 il adlial ol
e AS 550 ¥ e s Al ial %) 4.0 5 )T, Aty B M) S (L slally ) )
QLA‘dJ‘JJS u.\‘)w\u.ul_a_,md‘)ﬂ|u&éJ\GM\J@M\JJJ\dedJMS‘_AbJ\
s0s ¥ e sl Adaiall dial %FT ¢ 5 FOUY iy 5y sina 82l Gl o i aiS ¢ A (5 siandl)
LLAJ&JJ‘)”MLAA“MUMQ._\}_.\;M&J_:‘)M‘)JS‘)J‘"EL_I‘Jl_l‘)Mc.\Ak_XSSJ\JBJ Sl e Ao
L8 ;’bY”mazd /..\\:\L_\ ,.)'jl & 3! 'A"\\& .A“b e
daidw\gm\@ujqdm@u@wdw\mmyjucUH, (1997 a)
4.\14:d}...aaé\diddﬁujmﬂ\élmba\taum)_&\wu)&\ a‘)_zSJ.aaaLué\
Ll A il ) 4ln) v 5oS) sty Y / i) e 5 sl Jala 530 31 A o 3.8 iy i
(Y0 Al Gaall) (il g senall Lo L) sl die Yo / Jiial) 230 5 gl Juala
; sl b shadl) 35

)_.muau;_'\glda\\-_Adq)e.s-s&L;Mhhﬂ\@\d;)\iéha\u\?d}uc_m}a
UA\Q.AFLML\B)/\O‘))JQ_L\_AA.“}Vwﬁy‘w\wu)ﬁ‘gﬂjw‘ﬁf‘sﬁ&w
‘5)_“,«@)34}‘4)4;]\6_5)}“@1\)45}0&6&\@@\‘5;\435 .AJJJFS/\L;M\LJ sl
GJD‘/\OJJJ}T‘Q_LJ)Q)J\M‘GAMS DVJO\MUALAAJY\U\SJJJM\QXA&A@LALE
)AS)JG_SUAAA‘&_”LSJ‘\—_AJ_\J?JS' i@MhLu)dq)l\uLm\ulid}a;J\u;_u) PP
A Gl W Muwusguaumy\uw\muuuw@uuum)g\@”ml
uau;.ly‘UIS}AJM‘“A\&A&ALJLIBJM\Jﬁ}&&wdﬂu&é\dé\m _Q‘_\.:JP,S
i Ailn) ¢of Lagae Baadys Mol e ¢ A0 535 T (sl Aluiall iiad %97 51,9 sty
s gina ¢ ol GV o) W) tieall coganll b sindll 3855 8 it ) ool L o 25580 )
‘991‘;\@16M\ZM|Q;LNJ¢J\@LA\U\J;SLA)“, 50 I (G siad) AiL)
c_al_ﬂ\}uj_\;.“ aﬁ}@u@h&‘ﬂb@b&w\yuﬁﬂ\@Jﬁuﬂh)ﬁ}@w
)—,'S)Jg;ﬂu&uil (s 23 Cp ginally b 31 Aila) G G il e LDl Al ) s ) i)

1094



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

Caiall 13g] Hgindll 3€ 5 8 cesddll Al e Tail 0 6K o8 10 5 ddaiall  diialy Cogaall 8 gaudll
oo Aty caiall gl (osaadl Juala s oo sd saall Jaalall 3 Riiaiall 5 ) 5ol 51 Lo casesy Sll3
) o aaS A Jadlly L Al o ey s Ly (T e sl s Gaall) ol 3l Al
gl Jgana 3l 8 Jomd) Al a0 S By gmal) gl Asionall 55yl e (LS ¢l g A il
O sl s sine padt (18l 815 L5 s sl e senl G sy (o sl ) Jealall

T e sl Canall (e Alaia) Juadl Ao Caiall (IS @lld ) Al | studl]

gj(%)JMQ.;J:UJQL@;&AMJLJ::;“J);&\,'AAM:;}; 6 Simay yduan S 1Y Jeaa

Aaial) (pa Cpdial G gaal)
sliay) Nz Sl il gt
* dlia¥) el i L Slagions il uae Giliay)
haal A Zn ais A A Zn aas ¢ | Akl 94 (e
LYEA A L YEA LYot (e .
=— ACTS XY
DA RS} YYA LY Yot X
L Yen DA KRS LYo LYY ‘!,.'I.\I.d
5 ULISTE
Y Yey Y NEEY] sy
A=V XS e e oV E=VXSXL 00 add
o1 =S e adl v t=V o ead) V= v 0
S Swall = L Jaddl =S dilall =V

o (%) Uil 38 5 Ao Legidalaty cldl) o Uiy ciliaall i3l (s gimay jiuan 5ili 1€ Jgaa

Aaial) (e el o geal)
x iliay) c¥ara 3N b slea .
Hlad) e \P T \%uﬂ 7 — — A e il
Jdaall .Azn?-.s._f\ Y Zne.;s._t Lagd elally (%
V. Yoo AR LYoy A RN (A2 N
= ACER
LYoy L YE LYot LY X
Y EA CLYYA DAEA! LYoy (Hd2a
=— Ao g2
DAEE L YYs LLYeY Yoy Sy
T A=VXS 0 el TV e=VXSxL .0 sl
voadl=V ~_~0?_d_‘\~_~~1=s '.'af.d.i'."V:L ~_~°?_d_i
& Sall = | Jdadl =S iall =V
@\Jd‘

DAl AU )y 8 NLE A alaain) | Yee s eleSla Jieland 5 101 S ol s cciphalll s o ST ¢ aall
ol 50 5 ydh A d A 8 Al Adaia (alal died 8 cpag il A0 e @i el
CHSEPRAZ I P T S D FOUR RCF DU PN T R R W SN
RISV ARVALAYS
i3I0 spanll LA Y00 Y s s Jal s a0 g ole Al olal b ecidalll de o ST ¢Sl
psdad A8 jall Al el S 8 o S A i B el Adaial) (e ilial A Juala i L
N eash ey (Y) Al
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.

1097



Al-Hadethi, A. A. et al.

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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