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EFFECT OF FOLIAR FEEDING OF IRON , ZINC AND POTASSIUM ON

GRAIN YIELD , AND PROTEIN PERCENTAGE OF BREAD WHEAT
Y.M. Abu - Dahi R.K. Shati
College of Agriculture — University of Baghdad
F.M. AL- Taher
College of Agriculture — University of Basrah

ABSTRACT :

A field experiment was conducted during the growing seasons (2002 — 2003) and (2003 — 2004) at the
experimental fields of college of Agriculture — Abu — Ghraib — University of Baghdad in a silty clay loam (Typic
Torrifluvent) to investigate the effect of foliar feeding of Iron , Zinc and Potassium on yield , yield components
and quality of wheat , cultivar — IPAA — 99 . The experimental design was split — split plots with using the RCBD
with three replicates . Potash treatments occupied the main plots , K, :control treatment , K, :120 kg K.ha™
applied to the soil , K, :5000 mg K.I"* foliar , K5 :120 kg K.ha™ applied to the soil + 3000 mg K.I™ foliar , K, :120
kg K.ha™ applied to the soil + 6000 mg K.I™ foliar , and Ks :120 kg K.ha™ applied to the soil + 9000 mg K.I"* foliar
. Zinc treatments 0,15, and 30 mg Zn.I" occupied the sub plots , while the iron treatments 0 , 50 and 100 mg Fe
.L* occupied the sub — sub plots . Results showed that the combination of 120 kg K.ha™ applied to the soil and
spraying with the conc. of 100 mg Fe . I as foliar feeding gave significant dada for the middle number of grain
per ear , that was 6.5 g grain/ear . Also , results showed that the combination of Fey X Zny x Ks had significant
dada compared with other combinations and gave the highest middle of grain weight which was 37.33 mg . Also
spraying with 100 mg Fe .I'" +30 mg Zn .I" had significant increase and was superior compared with other
combinations and gave the highest grain yield that was 6.93 ton.ha™ and 715 ton.ha™ for the first and second
growing seasons respectively . Also results indicated that the combination of 120 kg K.ha™ applied to the soil and
spraying with the conc. of 100 mg Fe . I'* as feeding gave significant dada for the protein percentage and gave
the highest protein percentage that were 13.99% and 13.77% for the first and second growing seasons
respectively .
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20049/2003) () acesal (2003/2002) J58) misal
Fe | zn
dex Ke | Ko | Ks | Ko | Ky | K dex Ke | Ke | K | Ko | Ky | Ko
4237 | 43.92 | 44.83 | 43.42 | 42.35 | 40.67 | 39.05 | 39.20 | 41.60 | 40.46 | 40.23 | 38.40 | 38.33 | 36.16 | Fe,
41.97 | 44.71 | 42.22 | 42.24 | 43.03 | 40.35 | 39.29 | 40.18 | 42.46 | 42.06 | 40.83 | 40.20 | 39.00 | 36.56 | Fe, | Zn,
4332 | 46.66 | 43.61 | 42.62 | 43.74 | 4.76 | 40.55 | 40.98 | 4.20 | 42.6 | 41.26 | 40.53 | 39.46 | 37.76 | Fe,
4231 | 44.03 | 42.95 | 44.08 | 42.85 | 40.22 | 39.72 | 39.79 | 41.86 | 41.70 | 39.30 | 39.06 | 38.50 | 38.33 | Fe,
42.50 | 4550 | 42.69 | 42.04 | 42.92 | 42.37 | 39.48 | 40.79 | 42.86 | 42.30 | 4173 | 40.10 | 38.73 | 39.03 | Fe; | 7p,
43.50 | 46.64 | 43.57 | 42.60 | 43.56 | 43.57 | 41.09 | 41.71 | 44.96 | 4353 | 41.6 | 4033 | 40.46 | 39.30 | Fe,
4358 | 43.14 | 445 | 42.50 | 42.46 | 42.58 | 40 | 40.27 | 42.53 | 41.66 | 40.80 | 39.86 | 38.76 | 38.00 | Fe,
42.81 | 45.08 | 43.95 | 41.55 | 43.71 | 42.44 | 40.16 | 41.05 | 44.13 | 42.53 | 41.30 | 40.73 | 39.40 | 38.23 | Fe; | 7p,
43.67 | 46.46 | 44.55 | 42.16 | 43.53 | 4332 | 42.01 | 41.95 | 46.40 | 43.93 | 41.40 | 41.06 | 40.36 | 38.56 | Fe,
[ e | et € o]
Busia huga
Fe Fe
42.42 | 43.69 | 44.11 [ 43.33 | 42.55 | 41.16 | 39.67 | 39.75 | 42.00 | 4127 | 40.11 | 35.11 | 38.53 [ 3750 | Fey |
42.43 [ 45.09 [ 42.95 | 41.94 [ 43.22 | 41.72 | 39.64 | 40.67 | 43.15 | 42.30 | 41.28 | 40.34 | 39.04 [ 37.94 | Fe, | ‘2
4350 | 46.59 | 43.91 | 42.46 | 43.61 | 43.21 | 41.21 | 41.55 | 45.18 | 43.37 | 41.44 | 40.64 | 40.10 | 38.54 | Fe,
0.62 152 | 036 0.89 o]
Busia B
Zn Zn
42.55 | 45.09 | 43.55 | 42.76 | 43.04 | 41.26 | 39.63 | 40.12 | 42.75 | 41.73 | 40.77 | 39.71 | 38.93 | 36.83 | Zn,
4277 | 4539 | 43.07 | 42.90 | 43.11 | 42.05 | 40.10 | 40.76 | 43.23 | 42.51 | 40.90 | 39.83 | 39.23 | 38.89 | zn, é:
43.02 | 44.89 | 44.35 | 42.07 | 43.23 | 42.78 | 40.81 | 41.09 | 4.35 | 42.71 | 41.16 | 40.55 | 39.51 | 38.26 | Zn,
~€ e |t € o]
45.12 | 43.66 | 4258 | 43.13 | 42.03 | 4018 43.44 | 4231 | 4094 | 40.03 [ 3922 | 37.99 | K husia

1.96 0.50 Y
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Feo 4adsill canil 3 Al 5 ddea b DN Jalail
Clidall 48 o gsinall Gsiill (8 Ko X Zng %
¢ pile 37.33 &by daall odgd Jaugia el cllyy cilasg
Losia J8 Ks X ZNp X Fep dadgll cidaef cpm 8

) Gl daall Laaly ()5S0 a8 1385 ¢ ciliiaal o3
345 Qs 3aalsll Aliad) enm asaal) G (el Al
L fiall alsall A 1) o Las (20528) Leasn 2ac
oalaaV) 1 () V) Ly paldaal &b (e g aalsll daally

ave 530 Ao saalgll Ali ) (e 4 ayged a3 03

(3J522) axke 29.33 &l duall RPN
Cpagall pile Lall )39 (B agsmaligally g yaal) il .3 Jgaa
20049/2003) A& anesal (2003/2002) I3 amisal
Zn x 7Zn x Fe Zn
Pl K | K | K | K | K| Ko [ K | K | K | K | K| K
34.55 | 34.94 | 32.63 | 33.08 | 36.02 | 35.02 | 35.61 | 33.66 | 31.33 | 32.00 | 33.66 | 33.33 | 34.33 | 37.33 | Fep
3437 | 34.24 | 34.07 | 32.87 | 35.71 | 34.57 | 34.79 | 32.55 | 32.33 | 31.66 | 33.00 | 33.00 | 31.66 | 33.66 | Fe; | Zn,
3451 | 34.47 | 33.65 | 33.49 | 35.18 | 34.88 | 35.43 | 30.94 | 31.00 | 30.66 | 30.33 | 30.33 | 31.00 | 3266 | Fe,
35.01 | 35.11 | 33.39 | 34.94 | 3551 | 35.04 | 36.07 | 33.11 | 31.33 | 32.33 | 34.00 | 34.00 | 33.66 | 35.00 | Fe,
34.72 | 34.89 | 33.45 | 34.88 | 35.45 | 34.64 | 35.12 | 32.38 | 31.33 | 32.33 | 33.00 | 33.00 | 32.66 | 32.00 | Fe, | Zn,
34.67 | 3329 | 33.26 | 35.54 | 35.29 | 35.00 | 35.67 | 31.38 | 30.66 | 30.0 | 31.6 | 31.66 | 32.00 | 32.33 | Fe,
34.79 | 34.33 | 33.45 | 35.63 | 35.38 | 35.23 | 35.72 | 32.72 | 31.33 | 31.66 | 33.33 | 33.33 | 33.33 | 36.66 | Fe,
34.34 | 33.72 | 33.07 | 34.64 | 35.24 | 34.74 | 34.66 | 32.55 | 31.66 | 31.66 | 33.00 | 33.00 | 33.00 | 33.66 | Fe, | Zn,
34.41 | 33.57 | 33.85 | 34.05 | 35.25 | 35.33 | 34.42 | 31.50 | 29.33 | 32.33 | 31.00 | 32.33 | 32.33 | 33.33 | Fe,
af ~t | 063 1.54 Y
B B
Fe Fe
3478 | 3479 | 33.16 | 34.21 | 35.63 | 35.10 | 35.80 | 33.16 | 31.33 | 32.00 | 33.66 | 32.88 | 33.77 | 3533 | Fe, | K
34.48 | 34.28 | 33.53 | 34.13 | 35.47 | 34.65 | 34.85 | 32.50 | 31.77 | 31.88 | 33.00 | 32.77 | 32.44 | 3.11 | Fe, | X
34.53 | 33.77 | 33.59 | 34.36 | 35.24 | 35.07 | 35.17 | 31.27 | 30.33 | 31.00 | 31.0 | 30.77 | 31.77 | 32.77 | Fe, | Fe
aE 036 | 036 0.89 o]
hasia B
Zn Zn
34.48 | 34.55 | 33.45 | 33.14 | 35.63 | 34.82 | 35.7 | 32.38 | 31.55 | 31.44 | 32.33 | 32.11 | 32.33 | 3455 | Zno | K
34.81 | 34.43 | 33.36 | 35.12 | 35.42 | 34.86 | 35.62 | 32.29 | 31.11 | 31.55 | 32.88 | 32.33 | 32.77 | 33.11 | Zn, | x
3451 | 3.87 | 3.46 | 34.44 | 3529 | 35.10 | 34.93 | 32.25 | 30.77 | 31.88 | 32.44 | 32.00 | 32.88 | 3.55 | Zn, | Zn
€ rE | »E ~€ o]
34.28 | 33.42 | 3423 | 35.45 | 34.94 | 3527 31.14 | 3162 | 32.55 | 32.14 | 32.66 | 3374 | K husia
P'é e-é ?:d-i
(2 djh) Fe, Jalzall &u\}! Adnal) Gigs 22 BALD gl Jala

cadily (3 dsa) Aall Gy (4 plisdl Jsas a2
Jeala alyy ) 155l ol (5545 1) g Aaiiill oda
33k Aoty il Jslase (A& paall 5858005 e casal)
Badall Al gy
gl DL Qgall dials 3
Aty G dslaa (A Sl 585 30k pa alaugie
U ALZN aale 30 sa5 ZNp 5SHD kel 3 (pensall
S Ak 6.64 A sl Jalal hugie el
S S avgall 3 Tac ok 6.97 5 IS aussal
15 50 55 ZNg 5 ZN1 oSl e Lgina i ellly
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@ Asine Balyy @l o) 4 Jsas e Laad

G Jolae (8wl 585 83l ge asenll Juals
il 100 sa5 Fep 3850 Jael 3 Cpansall DUy
ple 50 sas Fep 385 o Lgwa W U
s Feg S5 e Lsina oy 3565 535 il Fe
Fa.h 567 5598 5621 wsall Juals Lausic
& agh 6.065 6.305 6.56 I ausdl b
cipl e Fep s Fep s Fey 5uSially SEI assall
pall 585 2y ) eead) deals 3aly cus gix
& s 3 Fep Sl Al duala il o) 3 Fep
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Jslaall 3855 80l ae sl daalas 30l ()

G e Bk (e asmlisdly Gl e g3l
il apanl) oy Jalall a6 e Wl L (2d50s) Al
e sl sl & (ZNg % Fep) aadsll il
Lgia gl 3 Jo¥) ausall A (AY) Gl s
S anssall iy 5. a0l 6,93 Cigall Juala
Jualal Liugie ol olhae) 3 leuds dadgl) cdgin
GE Gsime BB (s ey | a.oh 708 Al gl
x Fep aadgll culael ua & ¢ Zng x Fep dadgl
5.65 5523 Ll wsall Juaalal gulaugia J81 ZNg
(4d52) il e Sl JY1 Cpansall Ua ok
sl s e B ) b i o oSy

DU Lo e dngll o3 il (4d50) T Zn pale
Gl duala b 5aly) 1shaY 3 (25515555 4) 4
L 585 8k aae
SR 4 Jgaan 8 Gnensall cilily el
Alalae sii Y Qpall duals (3 agualisll (goinall
+ Gl dila) e K aaS 120 Ks 4l dalaay)
) e AY) O alaall pen e Ly LK 22k 9000
6.91 5 U amsall 317 a1 6.56 Ledans sia &Ly
Ko dlalaall cibael cpn 8 ¢ G ansall 8 ik
T tSa. ok 5.59 55.53 Ll (phagie Ji ddla) s
sda il LS o gl e Sl ) Cnenall !
sl duala salyy ) HLal Gl (10 5 1) ae agl

(10 9 l) Eh\}“ ui)&\ d}lM‘éﬁe})uujﬂ\ ).\S\).}B.J\TUCA
Camisall T L o gl Juals dda (b agl Lab Jalailly aganligdly iy sasll 3l 4 Josa
20049/2003) A acigal (2003/2002) J ) anugall
Fe | Zn
dex Ks | Ko | Ko | Ky | Ky | Ko dex Ke | Ko | Ko | Ko | Ky | Ko
565 | 6.19 | 6.19 | 575 | 5.56 | 5.26 | 493 | 5.23 [ 570 ] 5.50 | 5.20 | 5.13 | 5.04 | 4.83 | Fe,
5.66 | 640 | 5.94 [ 574 | 5.66 | 534 | 4.91 [ 538 [ 6.03 | 5.70 | 540 | 5.15 | 5.05 | 4.95 | Fe, | 7,
579 | 6.66 | 627 | 587 | 5.77 | 5.56 | 4.64 | 540 | 577 | 5.89 | 551 | 5.17 | 5.07 | 5.00 | Fe,
592 | 655 ] 631 | 6.16 | 5.60 | 557 | 535 | 5.61 | 6.11] 5.90 | 553 | 5.45 | 5.36 | 5.31 | Fe,
610 | 6.75 [ 643 [ 6.12 | 599 | 589 [ 543 | 576 | 6.41] 6.19 [ 580 | 548 | 537 | 533 [ Fe; | zp,
672 | 744 | 7.10 | 6.77 | 6.56 | 6.41 | 6.07 | 6.30 | 7.01 | 6.80 | 6.40 | 6.00 | 5.89 | 5.72 | Fe,
6.60 | 7.03 | 6.96 | 658 | 6.44 | 657 | 6.05 | 6.18 | 7.03 | 6.40 | 6.20 | 5.97 | 5.88 | 5.64 | Fe,
714 | 756 | 753 [ 7.15 | 7.10 | 6.96 | 655 | 6.80 | 7.47 | 7.20 | 6.90 | 6.53 | 5.39 | 6.33 | Fe, | zn,
718 | 759 | 774 | 727 [ 7.09 | 7.00 | 6.40 | 6.93 [ 754 723 | 7.10 | 6.59 | 6.42 | 6.71 | Fe,
0.17 ot | 012 3 o
baigia baigia
Fe Fe
6.06 | 6.59 | 6.49 | 6.16 | 5.87 [ 5.80 | 5.44 | 5.67 | 6.28 | 593 | 5.64 | 5.51 | 5.42 | 526 | Fe, | K
630 | 6.90 | 6.63 | 6.34 | 6.25 [ 6.06 | 5.63 | 5.98 | 6.63] 6.36 | 6.03 [ 572 | 5.60 | 553 | Fe;, | «
6.56 | 7.23 | 7.03 | 6.64 | 6.47 | 632 | 570 | 621 | 6.77 | 6.64 | 634 | 592 | 579 | 5.81 | Fe, | Fe
0.09 af | 0.06 "3 pid
baigia baigia
Zn Zn
570 | 6.42] 6.13 [ 578 [ 5.66 [ 539 [ 4.82 | 534 [ 583] 569537 [5.15] 505 [ 4.93[Zn,| K
6.25 | 691 [ 6.61 | 635 6.05 [ 595 [ 5.61 | 589 | 6.51] 6.29 [ 591 [ 564 | 554 | 545 [ zn, | x
697 [ 739 [ 7.41 [ 7.00 | 6.88 | 6.84 | 6.33 | 6.64 | 7.34 | 6.94 | 6.73 [ 6.36 | 6.23 | 6.22 [ Zn, | Zn
0.10 og | 0.05 "3 acid
691 | 6.72 | 6.38 | 6.20 | 6.06 | 5.59 6.56 | 6.31 | 6.00 | 572 | 5.60 | 5.53 | K hugia
0.19 0.12 ai.d

38 (3585 5 Jsia Opamssall il (e i)
3 Fep S5l (o Uisina 0503 (355 (5311 Fep apaal
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Il JIBs) dlee 4 agall Nitrate Reductase
OS5 (gmime asla ae gy S ) Lssal
Tsaal e S ¢ g pll o5 ey Aise¥ ] palaaYl
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Slmd ((2) 2 G O] s A dll Aal) &
O O3l Gl A8 a 3Ly (A asnlisdl 50 (e
(26 510 52 51) Leses Y dhaial) Glivus 3))
salyy ) oLl Al (3) eams Lo ae Al o2 il
slae 8 asnlind) 585830 ae asaadl 8 (45 )

U

L e T
Fep oiddsill (gyinall (358l JgY) pugal) iy Cilass
a3 AV il aaes e Ks x Fep 5 Ks %
o b e il e % 13.98 5%13.99 Lghssic
calael Ky % Fep dad gl of S o sall il <yelil
s as % 1377 4l Gapnll b sl lasia e
2 Kg X Fep 5 Ks x Fep oitdsill (o (g5ine (3548
i Olaassia J8) K X Feg dadgll ol
I Gaeuisal % 12.06 5 %12.63 Lsl iyl
(5 Jsaa) il e Ul

psmaslisally Gl Gy Jalatll by e el
Aale Bysuans (goimall Godill 8 A 485 2)85 aac
aall o2y fulangia el K X ZNp dad gl calac
e Sl ISV Cpansall % 13.76 5 %14.00 L
Obasia J81 Ko X Zng diil il culae Laiy ¢ il
Osansall % 12,11 5 %12.64 bl agall 8 G5 5l
(5d538) sl e stlly 35V

Al Al Al Apaall el e gy
dhin duals 3aly) (8 aspalisdly cijlly poall jualieg
@ Al Ol Awa als 99 el Cauall all

A

35

5 %13.59 sl 8 o, il g Gy sl
Coaly s 8¢ Jo¥) ausall % 13.40 5 %13.51
Sl e ull % 1291 5 %13.02 5 %13.10
Gaaw dga 285 iyl e Feg s Fep s Fep 5uSIally
Llee 3005 DA e spdld) e apaall ddde ) elly
(25 510 52 51) eyl Sy Agual) Jsal
yaal) el of cash (27) Perur et al. zils of WS
Lsmdand)l Goas il ClSpa e aiy s ) e A
Al dhagi Lo e dnill o2 i)y 2aly g 8 45
e osall & ol salyy ) Ll A (1) s
(Ol dslae (A sl 58558005

585 G5 Laf 5 Jpan 3 Sl (e
252 338 G2 ZNy 385 e Ligies Znp L3l
My sanll 8 il Abal ZNg S5 e Lisins
5 %13.50 5 %13.58 Lalaugic coali 3 e igall
3%13.02 5%13.06 5 IV a—ussall % 13.42
Zno sZny 5Znp Sl SUA augall % 12.96
& Dbl il e (A el s (ghry il e
and ) Al alead) sl iyl Jl3aa) dglee
o2a iy (2) Clifigul) (sS8 Adee A WLY) 2
Al s e (24 519 5 18) 0)S3 Le pe dagll
sl Gdis 0 Baly)

Ks dlelaall calass 28 o sauligll 50 e U
Gl dial (a1 el paen e Ligins Ui
¢ ISV amisall 13 % 13.96 Ledaussio gy 3 cagall
gsinall (35l LA ausall il oy gl aa
e Legin (gsina ()8 (433 0y Ky 5 Ks (ilalall
5 %13.74 Laghasio 3dy 3 (53AY) COLLrall asan
Ko ilelaall cidaef gaa 8 ¢ i) e % 13.70
% 12.19 512.83 Ll dicall o2 ¢l cpha wigia Jd
25235 ¢ (5 Jsan) sl e Ul JY) Graasall
) i b ligd) s Ay e
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Cramsall % gl Cfign (B agualiglly dilly aal) A6 5 Jgaa

20049/2003) () acesal (2003/2002) J 53 amesal
Fe | zn
dex Ky K, Ky K, | K, | Ko dex Ke | Ko | K | Ko | Ky | K
12.84 | 13.71 | 13.65 | 13.10 | 12.40 | 12.18 | 12.00 | 1330 | 13.90 | 13.84 | 13.42 | 13.26 | 13.00 | 12.38 | Fe,
1298 | 1374 | 13.67 | 13.50 | 1252 | 1231 | 12.15 | 13.43 | 13.95 | 13.90 | 13.68 | 1336 | 13.10 | 12.61 | Fe, | zn,
13.05 | 13.76 | 13.69 | 13.55 | 12.59 | 1252 | 12.20 | 13.52 | 13.97 | 13.90 | 13.65 | 13.46 | 13.23 | 12.93 | Fe,
13.92 | 13.72 | 13.70 | 13.33 | 12.50 | 12.23 | 12.06 | 13.43 | 13.90 | 13.86 | 13.60 | 13.31 | 13.14 | 12.64 | Fe,
13.03 | 13.75 | 13.71 | 13.55 | 12.61 | 12.36 | 12.19 | 13.50 | 13.95 | 13.90 | 13.68 | 13.48 | 13.20 | 12.81 | Fe, | Zn,
13.10 | 13.78 | 13.73 | 13.59 | 12.70 | 12.56 | 12.26 | 13.59 | 14.00 | 13.93 | 13.80 | 13.52 | 1331 | 13.02 | Fe,
12.98 | 13.73 | 13.71 | 13.50 | 12.54 | 12.29 | 12.13 | 13.49 | 13.94 | 13.88 | 13.75 | 13.35 | 13.16 | 12.89 | Fe,
13.06 | 13.77 | 13.73 | 13.61 | 12.58 | 12.39 | 12.30 | 13.59 | 14.01 | 13.92 | 13.81 | 13.55 | 13.23 | 13.00 | Fe, | Zn,
13.15 | 13.78 | 13.74 | 13.63 | 12.80 | 12.58 | 12.41 | 13.65 | 14.01 | 13.95 | 13.85 | 13.60 | 1336 | 13.17 | Fe,
€ e | ok [ o]
Busia huga
Fe Fe
12.91 | 13.72 | 13.68 | 13.31 | 12.48 | 12.23 | 12.06 | 13.40 | 13.91 | 13.86 | 13.59 | 13.30 | 13.10 | 12.63 | Fe, | K
13.02 | 13.75 | 13.70 | 1335 | 1257 | 12.35 | 12.21 | 1351 | 13.98 | 13.90 | 13.72 | 13.46 | 13.18 | 12.81 | Fe, | x
13.10 | 13.77 | 13.77 | 13.59 | 12.70 | 12.55 | 12.29 | 13.59 | 13.99 | 13.92 | 13.76 | 1352 | 13.30 | 13.04 | Fe, | Fe
0.02 0.05 | 0.02 0.05 o]
Bsia huga
Zn Zn
12.96 | 13.73 | 13.67 | 13.38 | 1251 | 12.34 | 12.11 | 13.42 | 13.94 | 13.88 | 13.58 | 13.36 | 13.11 | 12.64 | Zno | K
13.02 | 13.75 | 13.71 | 13.49 | 12.60 | 12.38 | 12.17 | 13.50 | 13.95 | 13.89 | 13.69 | 13.44 | 1322 | 12.82 | Zn, | x
13.06 | 13.76 | 13.72 | 13.58 | 12.64 | 12.42 | 12.28 | 13.58 | 14.00 | 13.91 | 13.80 | 13.50 | 13.25 | 13.02 | Zn, | Zn
0.02 0.05 | 0.02 0.05 Y
1374 | 1370 | 1348 | 12.58 | 1238 | 12.19 13.96 | 13.89 | 13.69 | 1343 | 13.19 | 1283 | K busa
0.02 0.05 Y
. 109-103 :(1)2 adl
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