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The effect of plant density and foliar spraying with
micronutrients on grain yield and its components in two
varieties of Zea mays L.
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Abstract:

Two varieties of yellow corn, Ghouta 82 (a synthetic variety) and Bassel 1 (a
single cross hybrid), were planted at the Burj Qaei station during the 2010
agricultural season. The aim was to study the response of grain yield and its
components for the two studied varieties to foliar spraying with some
micronutrients (Zn, Mn, Fe) individually, in pairs, and in combinations of
three, under different plant densities.

The experiment was designed using a Randomized Complete Block Design
(RCBD) with three replications for each treatment. The weight of a thousand
grains, number of grains/row, number of rows/ear, number of grains/ear,
number of ears/plant, and grain yield were determined. The results were
analyzed using the Genstat 12 statistical analysis software.

The results showed highly significant differences in all plant densities,
varieties, and spraying treatments across all studied traits. The values for the
weight of a thousand grains ranged between (263.7, 242.7) g for the lowest
density and highest density, respectively. The values for spraying treatments
ranged between (231.2, 258.4) g for the control and Fe treatments,
respectively, while the highest value was recorded for the Ghouta 82 variety
(258.6 g).

The values for the number of grains/row ranged between (33.24, 28.62)
grains/row for the lowest density and the highest density, respectively, whereas
the values for spraying treatments ranged between (28.3, 33.89) grains/row for
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the Zn and Fe treatments, respectively. The Ghouta 82 variety showed
significant superiority over the Bassel 1 variety, recording a value of (32.42)
grains/row. Significant differences were also recorded in the interaction effect
of Densities x Varieties, where the highest value was recorded for the
interaction of the lowest density x Ghouta 82 variety at (34.01) grains/row.

The lowest density recorded the highest value for the number of rows/ear at
(15.2) rows/ear. The values ranged between (14.12 - 15.34) rows across the
control and the ZnMnFe treatments, respectively, while the highest value was
recorded for the Ghouta 82 variety at (15.2) rows/ear. As for the average
number of grains/ear, the values ranged between (512.8, 464) grains/ear for the
lowest density and highest density, respectively, while the values ranged
between (418.9 - 508.6) grains/ear for the control and Fe treatments. The
Ghouta 82 variety recorded the highest value of (499) grains/ear, and the
highest value for the interaction effect of the lowest density x Fe treatment was
recorded at (469.3) grains/ear. Additionally, the highest value for the
interaction effect of the lowest density x Ghouta 82 was recorded at (528.3)
grains/ear.

The lowest density recorded the highest value of (1.21) ears/plant. The values
ranged between (1.26, 1.19) ears/plant across the ZnMnFe, Fe, and control
treatments, while the highest value was recorded for the Ghouta 82 variety at
(1.2) ears/plant. The highest value for grain yield was recorded for the highest
density at (8.775) ton/ha. The values ranged between (6.608, 8.924) ton/ha
across the MnFe treatment and the control treatment, and the highest value was
recorded for the Ghouta 82 variety at (8.43) ton/ha. Furthermore, significant
differences were recorded in the two-way interaction effects for Densities x
Treatments, Densities x Varieties, and Treatments x Varieties.

Keywords: Zea mays L. Varieties, Plant density, Foliar spraying with
micronutrients (Zn, Mn, Fe).
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Jas il e Fe dlebaally aalal) Giilalad) (0 JS1 ¢ (258.4 — 231.2) (s Alaadl
EDLelaall S  Aysine G3)b Jani ol s 8 canlill o cDlebaall 481K an (gsina (358

s gl

) 82k s Canall (35 dus el CAlial) (pn Aysina (3g 8 d5m il Cyelal 1ilial)
£ 247 Ll Cilans Gun 1dul Giiall e Tos gine (S0 ¢ 258.6 daill 4l ilass
(4)dsas SN AU sl YV & dsiea (398 Jad ol
sai Gt () ral) ealially Byl Gl OBl die dan GV G5 al ueat e oS
JS 083 La e (38153 13a5 cn Gl ()35 o Llag) (aSa) e cupuall sl

abaial (4 2y &S . (Saleh, Heba ef al.,2020 ; Faisal., et al., 1996)
Mataei ef o)S3 Lo ae (38055 1as dn Cal1 ()35 o o) JS8 el Lo 2080300 pualial)
sliia 550 3 ga g ae o Dl 530 Al g gaill Cliis a8 aale Jally ¢ (ak, 2014)
. ( Saleh et al., 2020) 5,55 Lo xe Gl 1305 caliall o
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4 gaad) LWL 9 Ao )30 o plad) Alaad e daals Aaa
A8 ) Gueaal) w20 Uga daal ) plalie cighall) se 2026 als 24 1) 48 Alaall

Ledle iy Calialls D labaally ST (§) Lo a1y Janssia 14 50n

ESlaleal) 82ihge 14al GiliaY) i)

Y| Amagadl | A8 S| Abagal [ AW | 82Abg | Ldal | W Laugial) el el

231.2b 224.4 231.9 246.8 221.2 226.9 236.2 234.4 228.1 222.8 229.4 241.5 Ll
Q)

254.2a 251.6 262.8 271.5 236.9 245.8 256.3 262.0 246.4 244.3 254.3 263.9 zn
254.3a 253.3 261.3 267.3 236.2 245.9 261.8 260.6 248.0 244.8 253.6 264.6 Mn
258.4 a 257.9 265.6 276.0 239.0 242.9 269.1 266.5 250.3 248.4 254.3 272.5 Fe
256.7 a 253.6 262.8 272.8 237.4 251.8 261.7 263.1 250.3 245.5 257.3 267.2 ZnMn
253.8a 248.1 258.5 270.6 235.6 247.6 262.1 259.0 248.5 241.8 253.1 266.4 ZnFe

258.0 a 256.3 261.4 274.7 239.1 250.8 265.6 264.1 251.8 247.7 256.1 270.1 MnFe
256.1 a 254.6 264.9 258.8 238.5 251.4 268.3 259.4 252.7 246.5 258.2 263.6 | ZnMnFe

252.8 250.0 258.7 267.3 235.5 245.4 260.1 258.6 247.0 242.7 252.0b 263.7 Jauu giall
a b (3) c a(2)
CillaY) * cdlalaall * b)) Cillal) * cSlalaal) Cilla) * clalgy cdlalaall ¥ clitisl) | cilial) cdlaliall | bty
1.000 0.997 0.686 1.000 0.002 0.008 <.001 Fbr.
35.79 20.66 12.65 25.31 7.31 14.61 8.95 L.S.D.
8.7 CV.%

%5 AY2 (ssine die dygina (398 Leim a5 Y Lasas dgaliia Caaly degiall 4l 1
%5 A2 (s die dygina (3958 Lo a5 Y LE Al Cajals depial 2l 3 (2
chiall/ qgald) axe Jaugia -2

b e ) A 55 dusg el LS G Aysine (B8 d5as bl Cyelal cldUSY)
el Calas ) Ao i) ALY Ll Caall s 33.24 Al s Gas (LK)
el Gl Al lad) SESY e Tas gsine (S Layl g Jlly Caall / 4 31419

Caallf G 28.62

pl) gl Cam g paal) CBLaleall B Aysine (3958 2sm i) Cjedil s CDlalaal)
il e Fe dlaadly Zn gpilbaal e JS) Caall / dus (33.89 — 28.3) o dlaudl
LS Laalal) ey edleleall 1S e 55 ZnFe (MnFe (Fe cdlbadl (e JS Cila
Odilaleall o lin Lad 45 Ej)é Jad ol Al ZnMn cMn ZnMnFe cBlalaal) < s

alilly Zn cpilalaall (pa JS G Ragine (3908 Jad ol (s (8 c2alilly Zn
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£ shual) 3,1 (e (pileal U yualic g Apal) Al b o jhual) pualinlly 8 6l) (i g Ausldl) ABSY s

824kage Caiall (35iy dusgyaal) Calial) G Lysina (338 dsms il Cojelal 1 ilialy)
el Jams 53 TJaly cinall e Taa (ggine JS50 Caall [ dn 32,42 dadll Ja 3
ST )5 ey i 824k Cannall o ) @lld 8 ol (g3xy5 ccaall [ da 29.62
Adla) sald) oS5 e s IS8 (Sl @ T July Catuall 8 edanally 3506
calually ClESY (o Jelill b dysine (98 dgns bl Cpelal tcilial) X clBlS)
Cum (b)) 3L e g6 824ka5e Caiall das sially daidiall USH e JS el
Canall Lmidid) 4860 s WS il e Caall [ 4a 33.06 ¢ 34.01 a8 cula
A0Sy 4313 Caiall Ao giall L0SY e g Caall / 4 32.47 Lol cilas A 1l
Alad) 23U Tl Caieall Aan giall AEESY (pn dysina (3958 Jand ol - (piieal) DISI 4l
A bl (gimy 35 1l Canall 4l AESY e g Uyelal il 824k Canall
sab ey Lo cclifipul) Glaty Sl Jhall Jie ddppal) Slleadl oY) 5ol 56 )
@ 824kse anall L SYI )5l hasally JBY) Al CBESD 8 Jlad JS Gasaal) skl
Adlad) 3ol SI e ol JS5 Sl

5 GaliaY) X cDldadly clebaa) X SN o ikl SV 8 dysiee (3558 Jand o
(5) s elia) X cDlalaall X))

eV Bl ) gpall paliall gl Gl vie Cacafigall a3 ad el i oSa
dlad JS8 Qgad) Hskaiy sai pey Laa iy ) GalaSy Sgall Jiaill Jie cdysall Clilaall
(Mirzapour and Khoshgoftar, ca JS 553 L ae Gilshy 12ag IR Aalal) ety &
2006; ; Faisal., ef al, 1996; Paramasiva, Malarvizhi, and Thiyageswari, 2012)
oo (b palu 38 yaally aally il (grall jualiall sl 1) o () b (ghas LS
CSlifig ) GasSiy Fsaall Jiall Jie clayshis cagaall gai H3a3 AN L gl ilileal)
GsS aiad ) ool L e pdila JSGs pealiall o3¢d cilill abiaial pnt o Ll aelug
and (e JS 0585 Le pa (38153 1305 (Gusipall aalsll Canall (8 L) 3alys aend)
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4 gaad) LWL 9 Ao )30 o plad) Alaad e daals Aaa
A8 ) Gueaal) w20 Uga daal ) plalie cighall) se 2026 als 24 1) 48 Alaall

Wjlie ST )5 hanse 824h s Canall ¢Dli) )y (EI-Badawy, Mehasen, 2011)

Adla salll o815 e ala) S et ) 1y Caiall 3550 mlanally
Ledle iy Calialy e lalaally BESH Caall [ Cgoall d3e Jawsia :50 50

Dlalaal) 82ihe 1Jaly i) lal)
=Y Jigial) SN =Y Jagial) AN 8ihge 1y =Y Aagiall SN plaal)
H H 2
28.54d 28.93 29.87 30.30 25.30 27.27 29.60 29.70 27.39 27.12 28.57 29.95 w
(1
28.30 d 28.30 30.77 32.50 24.67 25.30 28.27 30.52 26.08 26.48 28.03 30.38 zn
30.58 ¢ 30.20 32.27 33.87 25.63 28.23 33.27 32.11 29.04 27.92 30.25 33.57 Mn
33.89 a 32.83 36.30 36.97 30.63 30.90 35.70 35.37 32.41 31.73 33.60 36.33 Fe
30.56 ¢ 29.60 32.27 31.70 26.33 30.50 32.97 31.19 29.93 27.97 31.38 32.33 ZnMn
32.22b 31.07 34.47 34.43 28.03 31.57 33.77 33.32 31.12 29.55 33.02 34.10 ZnFe
33.25 ab 29.73 35.90 37.57 29.63 31.63 35.03 34.40 32.10 29.68 33.77 36.30 MnFe
30.81 ¢ 30.70 32.67 34.77 26.40 29.20 31.13 32.71 28.91 28.55 30.93 32.95 ZnMnFe
31.02 30.17 33.06 34.01 27.08 29.32 32.47 32.42 29.62 28.62 ¢ 31.19 33.24
c ab a d c b (4) b (3) b a(2) Jagiall
a
Gl * cDlalaall * clilisl) Gilial) * claleall Gilialy) * cldli)) EDlalaall * cldlig)) ciliay) eDlalaall g
0.596 0.254 0.015 0.613 <.001 <.001 <.001 Fbr.
3.011 1.738 1.064 2.129 0.615 1.229 0.753 L.S.D.
6.0 CV.%

%5 AV (55l de digina §8 L 25 Y Lasee dgliie Cijals degiial) Al |
%S5 ANA (ssiue die dysina G)b Lein a5 Y Lal Agliie Capnly de i) 2l 4 3 (2

tusie/cigiall aie haugia —3
asdiall ASESD) (3585 cAug paal) CLESH G Aygine (358 dgas ol cyedal 1Bl
SV Adan gl GBS Ll Gugiye /e 15.2 dadll clas dua (2l EG e
Allal) 2SN e Tan (ggine S5 L g lly ugie/can 14,98 dedl) i

cosefcia 14.58 daal) clan Al

Con gl ua g yall Clebeal) 3 dyginall dlle (358 sag ilil) Cjelsl tcBlalaal)
Alalaally Ll Cpilelaall (e S ugipefcia (15.34 — 14.12) o Aassd) o)
Alebaal) o liialy comlal) e e labeall 48181 an (ggine (3585 Jansg cniisill Jle ZnMnFe
calal) e Lgine Wi cupglal ) cdlebaall G Lygina 338 Jaii o (pn 3 ZN
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£ shual) 3,1 (e (pileal U yualic g Apal) Al b o jhual) pualinlly 8 6l) (i g Ausldl) ABSY s

824kase Catall (35ity i s yrall Caliall (s dysina (338 39m s il iyl 1 ilinaly)
Gin Tdaly Giiall e Tas gpine JS Gugie/cia 15.196 dall 4l cilas (63)
Ny AU il B Ay (3508 Jad ol L usiefcia 14.65 dadll s
palis Byl G5l o ) pasipe/cagieall axe Jausie 32 (8 ) (a5 . (6)dsos
cooliind Al Allal) S aa Ajlie Jumdl J<G 40000 jualiall Galiaial Gphen b
sSis Apwal)l JEall uaat 8 Raabudll 5 . palial) s3] Bl i e Lad
oY) oLl 55 g aalis LS plsie IS asipall shaly sad (o 3ms La ey iS00
Raskar, ef 583 L ge (38153 1385 ¢ ugipal) 8 dan) gy LAY ALl e Jgpasal
ralinl) Galiaial (ppund aelu jualiall oder sl ()l of ) &l L( &k, 2012).
s (4dsia dae 3alyys esiyall skl e i Lo e Jlad JS Lgie culall aldiulg dpaeal)
Caiall (gpadll £ genally 4jlie S (g £ens dllial 824hge aiall (f Gl 53

(2009 calee ) oS5 Lo g (38l 1aas 1l

LeDle iy Calia¥ly cDlabaally LT Lushe [ Castall dae Jausia 1650

TR 82k 10ty Giliay) i)
SN | s | | e | sl | e | 8AhgE | Idub | W) | s | g | Sl
HW HW 2 HW @
14.122b | 1423 | 143 | 143 | 135 | 137 | 141 | 1441 | 138 | 13.90 | 140 | 144 | auw
(1) 3 67 3 67 67 67 1 33 0 67 00
14744 | 14.86 | 523 | 153 | 140 | 143 | 146 | 1514 | 143 | 1446 | 147 | 149 zn
ab 7 3 33 67 33 33 4 44 7 83 83
14.850a | 1490 | 530 | 156 | 140 | 145 | 147 | 1526 | 144 | 1446 | 149 | 15.1 Mn
0 0 00 33 00 67 7 33 7 00 83
15278a | 1523 | 550 | 156 | 14.6 | 153 | 154 | 1545 | 151 | 1491 | 154 | 155 Fe
3 0 33 00 00 00 6 00 7 00 17
14.850a | 1493 | 152 | 154 | 141 | 144 | 149 | 1518 | 14.5 | 1451 | 148 | 152 | znMn
3 00 33 00 67 67 9 11 7 33 00
14872a | 1483 | 151 | 155 | 141 | 470 | 148 | 1518 | 145 | 1448 | 149 | 152 | znFe
3 67 67 33 0 33 9 56 3 33 00
15306a | 1530 | 155 | 553 | 146 | 153 | 155 | 1544 | 151 | 1495 | 154 | 155 | MnFe
0 00 3 00 33 67 4 67 0 17 50
15344a | 1530 | 155 | 155 | 146 | 154 | 156 | 5467 | 152 | 1495 | 155 | 155 | zZnMnF
0 33 67 00 67 00 1 2 0 00 83 e
14921 | 1495 | 152 | 154 | 142 | 147 | 149 | 1519 | 146 | 1458 | 149 | 152 | buga
0 25 12 12 33 92 a6 | 46b 1b | 79ab | 02a
G) @
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4 gaad) LWL 9 Ao )30 o plad) Alaad e daals Aaa

A&l Guaall ve 01 Uga daal o) gldie Cihall) ae 2026 als 24 1) 48 Alaall
Gilia) * clalaall * Bl * EBlalrall Gilialy) * bty * Bl cpal) Jalzal) sy
il EBlalaal) ] = «f
0.992 0.761 0.371 1.000 <.001 0.00 <.00 Fbr.
8 1
1.6881 0.9746 0.5968 1.1937 0.344 0.68 0.42 L.S.D.
6 92 20
7.0 CV.%

%5 ANV (s5ime v dysine 3558 Lein a5 Y Lagee dgliie Cipaly desuall 201
%3 AV (g5iee die Aygine (s Lo aagi Y L) dgliia Capaly de gl il 3 2
‘)A

tusiequpad) 2 i —4
S AL (3585 g paall BLSI (p Aysinall Ale (3508 dsay liil) Cpelal tCuldUSY)
Cilass A Aaugiall LESH gl ¢ usipefAn 512.8 dal) cilaws Cua (BESY 3L e
Al o ) Allal) B e Do (gginn SO Lond s Jlly usipefAn 493 Al
Seially yaal) Jia graall jualiall of ) @lld b undl (hmg - (7)dsax Cusie /i 464
Lo ccladip ) (505 (Ssaall Jhaill Jie dm gl spnadl) lileal) (ppasad (8 G 150 a5 il
edlad J lpaliaial (et o pualiall o3gs ()51l (1 el asaall i Guyat (8 pa Loy

consil G ase ahs csad) GasSS e m L

ail) a5 Caa g paall cDleleall 3 Ayginall Adle (5558 gas il coyelal 1 Dlalaal)
il e Fe dlabaalls Ll oyilelaall (e ISV Gugine fAun (508.6 — 418.9) (p Alawsdl)
s Fe Glilaaall cujelal LS canlilly Zn dlalaall e cDleleall 4880 Tan (ggina (35 Jamss
Gl Gl o Il b Cand) (g3 385 g paall cDLaladll S e Lsins 55 MnFe
Jie da sl gl Slileal) Gaund (3 G Do canli il Suinially aall Jie g puall jualiall
odgr (Bl BV el il e Gt (A el Lo clifigpll a6y (Sgeal) Sl
cousball (8 laae aps sl 0sSE e S L cJlad JSG lpalialial Gauad e ualial)
¥ e Gusiall sai 33m (Aoll Gl e (gpall ealiall g o cluball celsl 5

Khan et al, (2014)s53 L ae @8lsi 135 ¢ Ggall 220 3345 )
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£ shual) 3,1 (e (pileal U yualic g Apal) Al b o jhual) pualinlly 8 6l) (i g Ausldl) ABSY s

Ciiall Gy Amgpaall Glad) o Dpgwall Alle G5 sy gl ekl ciliaY)
el il Gyn Tdaly Cinall e Tas syine S5 dun 499 Lol 4l s o3 824k g2
dglee Cpuad oo (gl pualiall sl G o I Glld 3 ) (g5ey 384 s 480.9
AU e A paall Glal) ppes 3 Jpeanall Ll Gruad gl e ¢ gl Jial

(Himayatullah ef al., 1998) o)S3 L ae (38153 1305 Cilial) cp <sliie

(D alaally Uy Je il 3 dysina (3558 d5ms il Copelal tcBlalaal) X culdlist)
Zn dleleall 4lad) LS 0 ISV Gugie [ dn (469.3 — 418.4) ¢y Asaall 2l sl
b e @ el MnFe dlelaadl dinidial 43615 Fe dlabaall diaidiall 4aCl),
5 bl llaal dlall LUSY e 5 D Llaal) JS Cjelal LS LD ClsiSI s cDLalaal
COlbeally lBBST Sl @il B0 5 ) el 8 ol (g3 a5 L (7)dsas ¢ ZN
Glilaall a8 Ggan Doy ali @liplly Sunially waal) Jie (sl suabial) of Cus
Ol e lig sl gai Ga3aS ( aalon Lee clidis pll (35855 (Sl Jiaill Jie dansl sl
e dhs sl GasS (e i Le (Jlad JS lpabalial uuad o jualiall 03¢d 3)5l)

sl i

LS G Jelill 8 Gsial) Alle Gojb asns bl cuell tiliaal) X clBlS))
Allal) AU e JSI ugine [ ds (528.3 — 460) o Aadll ail) ciagly calualy
55 82k se Caiall Allall ZEESY ¢ lal cdudy Caiall dcaddial) 430K 824k e Caiall
(7) s g rall Guiiall Allal) GESH 4y gina (3958 Jadh ol G (A cclalisl) 5L e
X EDlalaall X SN 5 GluaY) X D) diddl Y 8 dygiee (3558 Jad
(7)d s (il

LeDle iy Calia¥ly D lelaally GBESH ugihe fgall dae Jaugia 17 50a
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4 gaad) LWL 9 Ao )30 o plad) Alaad e daals Aaa

a8 ) Gaall 2 a0 Uga daal o) oladie ciudall) ae 2026 als 24 11l 48 alaal)
EDlaleall 824k 10l i) LN
] Jouugiall e = Jugial) ] 82ihg 10ab =Y Jougial) ] )
H H H &
418.9 424.6 450.4 467.1 352.6 387.3 431.3 447.4 390. 425.0 451.1 460.7 YA
42 4 f e e (1)
420.3 418.6 467.7 05.2 342.9 365.2 422.4 463.8 376. 418.4 448.3 457.4 zn
d 9 f e e
456.5 449.9 490.3 533.9 359.8 409.4 496.0 491.4 421. 468.5 491.6 518.7 Mn
c 7 e d c
508.6 499.0 559.3 591.5 428.7 443.9 529.5 449.9 467. 506.6 543.1 569.3 Fe
a 3 cd b a
454.1 442.2 486.0 99.6 366.8 442.1 488.0 475.9 432. 462.3 475.7 483.6 ZnMn
c 3 e de d
474.8 460.8 520.0 537.1 388.9 450.9 490.8 506.0 443. 480.5 506.8 536.8 ZnFe
b 6 de cd bc
499.6 452.7 552.7 593.5 416.1 460.7 522.0 532.9 466. 476.2 535.9 567.1 MnFe
a 3 de bc a
464.3 470.4 505.2 550.4 370.2 421.4 468.4 508.7 420. 474.7 491.7 508.9 ZnMn
bc 0 de d cd Fe
490.0 460.0 508.7b 528.3 468.0d 477.3 497.3 499.0 a 480. 464.0 493.0 512.8 ugiall
e a e d c(5) 9b c b a(3) P
(4)
Gilial) * clalaall * b)) Gilial) * cdlalaall Gilial) * gl EDlalaal) * BB ¥ Slalaall LSy
ol <
0.476 0.627 <.001 0.009 <.001 <.001 <.001 Fbr.
29.54 17.06 10.45 20.89 6.03 12.06 7.39 L.S.D
3.7 CV.%

%5 A3 (gsine die dygine (358 Lein a1 Y Lases dgaliie Cipaly degiall 2l 2 (1
%5 AN (g5l Yo dygine (3558 Lein a5 Y L) Agiliia Cipaly de il o8l 5 4 (3

sl [Guilad) 3o Jaugia =5
it BB sy Ayl SIS O Dysine (358 25y I Capelel slBSl)
8N e angil) e el [/ Gase (1,18 = 1.21) (yfiedl lila o Ul da L giall
Sy Aysina (3508 Jaai ol Laty il [ Gusipe 1013 Ll s ) 200
@l aliall Byl (il o ) lly (& cudl e (8)dsan i sially dmidiall
AR e L) sai e ims Ll Rl e s Lee ¢ saall Jhall et A sl
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£ shual) 3,1 (e (pileal U yualic g Apal) Al b o jhual) pualinlly 8 6l) (i g Ausldl) ABSY s

5 eomibal) CpsSiy JN) Cuaadd (e Gouny @A el WLl ialiall 028 ac i LS

. El-Metwally ef al. (2011). o83 L aa (3il55 128

Good lan gyl cBlaleall & dysieall Adle (3558 dsay gl gl tCDlalaal)
S (Fe «ZnMnFe cMnFe ¢ laladl) cjelal s yaall cdlalaall (s lan dysinas dygins
ZnMn Aeladl) oLl O alaall 3L e Lsiee g6 (1.24 1,26 1.26) sl cila
sl Gl o ) el 8 ) (5hmy - (8) s el [ Guse 1,19 dall il 3l
3a3 e ms Slall Ll e ks Lee gl JAGN Gyt 8 aley grrall sualially
D) Cats e sy M) apY) Ll paliall o3 ae s LS AgpalSill ¢lacYl
s el & Gunball axe 32l MLy WY1 0SS et e Jaatis Gunball (S

. Salem, ef al. (2014). o83 L ae G3él5y

Caiall (355 Ay yaal) Clua) G Lyginall Adle 358 25ay iliall Cujelal ilinal)
13ul Cinall e Tan (gsine S50 <l [ usipe 1.2 4l 4l il (o3 824052
aiall Bl el 8 candl 53rg - (8)dsax il [ Gusiie 1014 dedl) Cilas Cua
Caiall ~0f Las 1duly Ciiall (gpadll g sanally jlia S guiad §sanal 824kse

o sl Sl Lali dygal) lleal) 3 gpmall g sendl 138 (e saal) o)
(8)dsan (Dl AN el SV 8 Lysina (398 Jansd

ledle iy il )y O lalaally CHBESY il [ Guniball a3 Janigia 18 50a

Dalaal) 82k 10al Gilsay) Sy
] Aacygial) S e Uaygial) o] 82k 10ub =Y Aauygial) S clalaal)
1.04 1.04 1.07 1.03 1.02 1.03 1.06 1.04 1.04 1.03 1.05 1.05 L)
4(1)
1.13 1.12 1.17 1.14 1.09 1.07 1.21 1.14 1.12 1.11 1.12 1.17 zn
bc
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4 gaad) LWL 9 Ao )30 o plad) Alaad e daals Aaa

a8 ) Gaall 2 a0 Uga daal o) oladie ciudall) ae 2026 ale 24 11l 48 Ayl
1.14 b 1.13 1.21 1.18 1.10 1.13 1.09 1.17 1.11 1.11 1.17 1.13 Mn
1.26 a 1.26 1.31 1.36 1.10 1.23 1.32 1.31 1.21 1.18 1.27 1.34 Fe
1.19 ab 1.18 1.17 1.26 1.07 1.29 1.17 1.20 1.18 1.12 1.23 1.21 ZnMn
1.11 1.11 1.15 1.17 1.03 1.10 1.08 1.14 1.07 1.07 1.13 1.12 ZnFe
cd
1.24 a 1.24 1.28 1.36 1.18 1.16 1.23 1.29 1.19 1.21 1.22 1.30 MnFe
1.26 a 1.19 1.31 1.41 1.17 1.19 1.27 1.30 1.21 1.18 1.25 1.34 ZnMnFe
1.17 1.16 1.21 1.24 1.10 1.15 1.18 1.20 a 1.14 1.13 b 1.18 a 1.21 Lo gialll
b(3) a(2)
GiliaY) * cdlalaall * b)) * claleall Gilial) * clalsy cBlalaal) * cliligl) diliay) Slalaall lalg)
cilialy)
0.825 0.780 0.997 0.890 <.001 <.001 0.002 Fbr.
0.175 0.101 0.062 0.124 .036 0.072 0.044 L.S.D.
9.2 CV.%

%5 ANV (s5ime die Aysina (3558 e a5 Y Lages dgliie Cipal desaall 2@ (1

%5 A3 (gsive die dygina (g8 Lein a5 Y Ll dgaliia Cijaly desiiall 2l

32

gl A -6

B (3585 gyl S (g Aysinal Alle (G558 asay okl Coyell 1Bl
Cilaas ) Al ASES) gl a/ ok 8,775 Al cila Cua (BB 3L e 2
Glae Al A S e Tas sgine JS0 L g s a/ch 7.873 Al
Sle 2ol gyl pualially )3 (il of ) elld 8 Gl (550 .8/ 0k 6.793 dagdl)
Jaad e gya i cblall cul€ Gua el daely 3l bl ve culilall ool s
Ot P (e dgall Ala) o alag) JS8 (Sl Lae @ldadly e puall o bl

(9) s caguall gl
Conglii ua g el O lebeal) 3 dyginall dlle (358 sas poliil) Cjelsl s cDlalaal)
MnFe ilaaals slil :oyilebaall (o JSI /o (8.924 — 6.608) (i Alsual) 2l
MnFe ilabed) o LS canlall e Tan Ggine 18 e labad) 68 el il e
Gl o ) ey 8 dl (a3 1(9) U s padd) clelaall 488 e Tan Lygine ligis

3230 Lo« iS55 puall Qe Blee s b palad csiall ealially i
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£ shual) 3,1 (e (pileal U yualic g Apal) Al b o jhual) pualinlly 8 6l) (i g Ausldl) ABSY s

Lalis jealiall 038 aedi LS L aganll gail Ao 450300 2sall ) e clall 5,38
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