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Effect of Zinc spraying on the growth and yield of three
cultivars of beans
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Summary
A field experiment was conducted at AL-Hussainyah district of Kerbala /Iraq to study the
effect of Zinc spraying on the growth and yield of bean. The experiment included two factors.
First factor included Zinc concentrations (0, 30 and 60 ppm). Second factor included three
cultivars. of bean. The experiment was designed as according the Randomize Complete Block
Design ( RCBD).
The result showed the following points:
.. The concentrations of zinc Significantly increased plant height and number of pods at60ppm,
number of forest,number of seeds, seed weight, rate of seed yield and Biological yield at 30ppm.
). Height significant different local vari. On other vari. In characters on the plant height, number of
forest, number of pods and number of seeds.
}. The interaction between (local vari. + 60 ppm) significantly increased plant height, number of
forest, number of pods, number of seeds, seed weight , seed yield and Biological yield.
dadial)
2y ) 5 25 (g IS A L) sy s al) sl (5 Sl ldaall (g S ) gan 5 puall Adaall ualiall i g5 O
blo Sty S A Gsaa () g2 W) 5 aae 5l Leda () g () ) lall (B s Sosand Bpad W) (08 pS da jo e
Lo Claill dala b Y 8 Leda Daladl O W1 o ClLaSy 4 5l (8 jualiall 028 2o 53 e 35 aliala s bl s e
Salgall (pe 3all ol (pa ymny g Aiall galinll (ymny (ym yath 3 die Alle CilaS Callai 8l 5 0 gai Jal je iany
paliall e 4o gint L Hlaga g 4o il &)_\Aa_\j <4l uhﬂ\@mé@@\}@ﬁbj@);wmawd\
el sas Lo gig ALl il gie Cun (pe danl) 22) SN (lgd de g ) hall ULl Aaliil s gaill Tazae Slale ddadl)
a3 o8 Lag |53 (5 kel 5 (5 Sl Apinall ualinl] (o Ll Bl 5 Ll s (3 Angeal ol sl (0 Lgtical 50 5k g
A3y @) el sl e () LS (1) saill 3 Canaa ) o bl dala (e 815 3ala <laSy Lad g 550 shai 5 il
dalide (39 yhay a8l paliall o3 et dullaind 1 3 gay (5 AY) ALaY) 331k 4 i (g jrall jualially 44 ) d0s0)
o ala e LS je (psSiy Can il 5 ) e COle i () jualindl 028 (i 25 3 pH 4 ) Jelds da )2 4aidle paed lly
Q5 ) (5350 IS (g0 A5 5 sima 3 e B e (am sed) Y1 B3l ) 3, (2) Sl s3a 8 (e pabaaiedl
.(3) BsCus Mn sFesZn gomall jaliall 4,58l
LG ey 4d) LS adglall LIAY) Cailda g e el 8 @l il g LB el (S 3 (8 JAy bl aie @l ) aay
b 1S LileaS sl Linlad s Lin 150y s 15805 G300 LS (55 4) Al (g 5 0a) seslic Bae Galiatel e bl

113



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

DS daplns A @l il il eatie of ) (8) LUl (7) 32uSY) (e lill davisl Aglaa 81 S |2l o WS (6) )
sl Gl Al 8 s sl Gialea iy (3lah 1 i Logwsd 51 300 00

48 e Ay xe #1228 iaddin) A Gl e )5 e Al Jualadll 2381 e ((Vicia faba L) 380 a3
O Al i e la 53y s 53 3l Fabaceae & sidl ailall dadal) & 55l peslaal 2l oy del )50 cdl )
2y A o) geally LB Apiaal) 4tad g la )Y Jsanall 138 dpeal e 2 1385 (9) %40 25 2y A8 i )
o Jpanall ) sd ag gind Ll Adla) dadi jall LYl 3 (sl oy g ) e A5 laally o4 gl el V) jaadll J ganall
Gl s 3 aflelend JOA e Al Gldia st e a3 )08 ) A i) Jualaall (e 53S0 oS80 J seana
O oo ) pomnall el 3 033 5ed 130 o gm0 LS e ol g3l diall (3 sk g il 3 o 5a)
PH 4.5 % 5l & san Gla )3 (e gl 5 (520 () J pmnall QB8 | e 3Y) Qle ) alos ) Slal) 23l a5 3 la 3Y)
a8 i L 5 A yiad Siel) (55 Jama Jis i) pH oalisl i (€15 8.3

Jand) (330 s 3 gall

Ao Aag e Ao G Apgn ) A )i (A 2012 ausell o34 S Adadlane b dpieal) dihie B Alis 4 Sy ol
i ¥ Calale L yal) et (o ML (e Cilial A Juala sl b i) Gl U gie 505 A8 jae gl
DMy (el 5 Sy ae) b e e Calial S Jlaxind A dalall 5 ppm (605 3005 0) S) 5 A3, &b 31
Ly gas g Lgaai g Ll jmy @l g de) 50 Jand) &y 5 jaaat &5 (RCBD) sliimall ALKl cileUaill st (385 <l 5 S
O Uy a5l g Ul ana CBlalaal) 5 e Uadll (s Jual 58 )5 ae 500 (I Lgaaadilg
Sl a PasS 35 Aalls shadll s NO046 Ls JSE o Mia 23S 50 Aallll 5 com s il (a IS (e A4S ApaS bl
N Go 31 dndall Cisal 3} ¢ K941 KpSOy U e b KeiS 40 Galll 5l il 5 PYG2T i 3 s JS
il ¢ sSis ey Ay die luald K5 N (e 4l adal) W del )30 sie K e 1) dndal) g P iaS aaen s
e W) Sulall Legiilal cilS a8 gl e Lasy 80 5 45 o clldy oieday il G5l ddee @ (135 12)
Caad 3 (i3 17% ) il iy S W jaian IS5 A sthaall Cansill (385 i 31 ALl Jillaall & pamn 3 (5 pumdll g sanall
0.15 araly slhaall 58 5l ) elall LS5 o3 QL) Gl sdll (Jis 5 elall (0 4aS (A paiall (e 225l (55500 413
clhuall 8 i)l dlblee it a8y lall 4 padll o) 3230 AU JLI Eilaad da) (e 380 3aleS ) 3l 3ale (e Al de
Al 5 a5 4522 (N COlae S e | add ol 15 oLl 45 jlaall dlalaae i) ai LS 2 saall A all aladiily s SU)
(14) BLad 6 Faot s 5 Als je 0y (8652 80 2x

s Jganall dadd g de i 3

Bosa dS (8 s O @l s oBBLN ) od e ) Al well &) Gyall s Anoad Slaay ) sl 4l
zaall 3y ea JS (A aal g Dl ) L) dey a8 a3 (5 AN 585 O ame 35 Al g o 70 Lein A8l j5 00 e
Aol e Al s s e iy D (55 15 b el ke caad o(Fa s 40816) Al 4L
(.\.u}AM d)\;h&\ L_\QJLAXSLUJJ M\@AQ C\J‘)}\LAS-XABJ\ 65‘5}4.\3‘ e.u}&d)é d}.\AA.An 95‘) ‘)Al.u\js‘).&m
Ol el Al & ULl Gaas Jleal) il (e paliill

114



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

Ao 530 O Aal Al Aoy 30 g Aibaan€l) clieall(1) J s

daa gl . ddal)

- pH Jell) da

ds.m™ EC 4l Adla)

Cmol.Kg™ Soil Lo gal) il gD Atal) dad)

g.Kg™ Soil

Cmol.Kg™ Soil

Cmol.Kg™ Soil

Cmol.Kg™ Soil

Cmol.Kg™ Soil

Cmol.Kg™ Soil

Cmol.Kg™ Soil

CO5~

Cmol.Kg™ Soil CI

gm.Kg™ Soil )

1 .
gm.Kg™ Soil Gl gl calaa

mg.Kg™ Soil SAL) Cpa g il

mg.Kg™ Soil PRI

mg.Kg™ Soil alal il

gm.Kg™ Soil

gm.Kg™ Soil

gm.Kg™ Soil

115



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

L o Al all 48 Ciliall s

Gl A JaraS g sanls dbasd) Jid 3 A1 A8, ) Ad ) & ) mhas (e il &Ls.u\;u.u;_‘\\ () Ll gl )
ATl b e Ay Bas 5 JS (4o L) sie 033

Ban g JS (e Ll glie hdA) il A JaxaS & ganly dbaaldl Ji8 Gl JS3 cile Hall aae Gua bl Sle pall dae

Jamall ) Hatia) g bl A3 (e 83 salall il jall ST saal) Glis 28 bl U jall sae

-1

-2

-3

OV e aladinly Aoy jatisas 5 JS datiall sl (e W) e 80 B )0 (aed ()5 e s 1 (pade) 3,00 (55 Jane -5

RETIVEN

Al ZEESH ) e 5 e sl )35 330 5 A e Bas 5 JS (e s A3 Cianan o1 38) sl Jeals -6
sl G0 la 385k Gy L) ga adats bl o) Ja) IS Cilia ol die Al o35 (Vs 03S) sl Jealal) -7

dEBL) g gkl
QL.\.'\.“ &Lﬁ)\

3 e plalall oy JATl IS 5 Al ele <l giane (o e sina (358 255 il i) Rhal (2) Jsan el g
s ppm 30 S e bsine ilidg ol (g3 5 o 78,65 al il gl ;Y Jaee et Jael s ppm 60 S G s
2 67.32 & Jane 81 458 Aldlae e i (B s 73.89 L

Ak 55 0all (IAA) Osaed) 4 OsSh Al Gl st 5l e Gadlall (0685 A il sal o) (5 32y 8
gl 33305 ) o) (%0.3) il iy 1 il o I 15lE 3 (15) 40 sla Lo ge Al o3 (3855 (6) LAY
Al e dyglall il o) dal g ain pall gl LA ) ) bl i) 300 ) 3 o) 2 5m Lays | DL il
LAl ALl Jane 213 &3 e el dala s Alls i3 LAY AL dlee emdgnu“ﬂsumcumwf
uMuSJY\jumj)ﬂ\ju\JMyﬂ\uadSum\ o ‘_A\ ) g L J\(16)L5\JS\ AV L5y, <l t\s.u\j}uﬂ BJL}J(}JL}«Q}
Gl 3V e oaS dae S i 8 el bl o) J ) ) g ¢ Lealil q\aﬁjuw\@dqj\)mc)ayu\_}ﬁqhﬁ
ol LA Jals ¢aand il ALl cle il (e paall g e I Las y 5 il oda Jia W sag aialyy Ll oo ol

SO Giall e Ugina Jaall Ciiall (555 38 ol G Ailine 380 5 (il GliaY) dlaiu) (ady Led Ll
& dama J8 (S ial) ey (Gl iall G gine ity ol an 75.47 & lall g LY Jara o) el
= 70.33
e o I (2) Jsaall L 3 (581l x Calia¥1) Jalail) codlabaal 4 gine (§gd d5a s dnd Jsaal Cq\:“uuus
5 ppmO) Aabeall Sidac) s A 4w 83,00 &b bl glis ¥ Jare o) cilae) 3 (( Jaw aiall g ppm 60 ) Jalal)
. 63.33 &b bl g la Y Jane J) (S5 caiall

£ LY (e Calial A3V (ans) il ¢ L) Jaws gl & b3l BESIERpr (2) U

RA]
ol T S5 e Zn 8 5
67.32 69.22 63.33 69.4 0
73.89 76.17 7150 74.00 30
78.65 76.78 76.17 83.00 60

74.06 70.33 75.47 Jaxdl
Zn >S5 Canall Jaladl
L.5.D 0.05 4.832 4.110 8.369

el | cle il axe
dem‘;c\gkc\}ppm60‘).\S‘).J\é)samcM\o&@\.}"}maﬁw\ﬂa‘)ﬂ)ﬁ\ju‘y\J\cu:\lALd\u:ud;\Jﬂ\
el g 8 11.06 @&l Jsee JBl &) Alaae cidae) o B¢ Ml g 817,27 e i
i @il o) A bl pall S 3 bl sba (8 agall @Bl o0 ) bl Sle 88 30k ) s (S 8
(8) s sl 5 3l 85l a1 iy Gl (0l LY 5 251 300 om AS) i
uhﬂ\t).\(;cb\.uc\ %7050&4C}\).ug_:u.u‘5.1}.43\ M\MXAQ.L:.\.UUL\J\GSJ.\)S\ U‘} \.JA

116



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

cuzmids) Ll Gl sae 5 Starch synthetase as) s 08 138 e b (16) e susul )l 2525 A5 RNA
bl Gl i cag k8 LaadS
Caiall el 3 diall oda b s sina yilidgny il o jelal 388 el 3 580 5 CGilial) Alatind (ady Lad Lol
Adall 03a b Lagin b sina Lilisg ol (Al o AY) cpiinally 45 jlie il ¢ 8 17.50 Al e i axe Jae Sl Slae
(e caiall y ppm 60) Jalaill dlebes bl a8 Jalaill e lbed Ly sine (358 35a s (3) Jsaall milii cuiy LS
Cilael (a8 (laall Caaall s ppm 30) A sl e Ligine Ciling ol Ml g 52 19.9 &l e il axal Jaas e
Rathi £ 2 9.67 &l cile &l aaal Jaaa J8) (Sl Giall s ppm 0) abadl)

e ML (ye Cilioal A el cile &) aae Jau sia & el 38 5 L3l (3) Jsas

aiall
Jaxdl) N GSF sl Zn 585
11.06 9.67 10.50 13.00 0
17.27 16.90 15.30 19.60 30
15.30 12.50 13.50 19.90 60
13.02 13.10 17.50 Jasall
Zn xS 5 aiall Jdaladl)
L.S.D 0.05 1.486 1.391 2.57

el il Al aae
B a3 (17) @baBY) Jualall 33 ) A a5 ) dealaldl il 9Sa aal e il (8 U jall dae g
i3 Galalall Gy JA0E) SIS g Al all ale <l s (A sine (3558 35a g il 3 <l aae daal (4) Jsaall
2249 & Jaae o) aels pSI5 Ak e Tl aale 60 S (38 D) cAieall o3 (8 Lsine bl 31 5 ddla)
Ll A8 11,80 s clall 8l il axad Jaea J8) 45 jlial) dlales cilae | Laiy el 4658
Agall Anke V) by B el g JOA e ga @l L dnendl) vie bl A Ul aae 3ol ) (B ) S 08
i3l o) LS e oY) Slelii g 5l am Lhaad 8 3 (oxidative damage) s2uSY) (e Liles 5 Lelae & ) i
(18) Al L | b cdlelall ells & gand daie DA (e A0a) dlan 3 aaliy
S sl Jie il e sase ol el & Liin i Ledilla s Ll (& ol aaliuay 4080 Lz ) Laal )
Gl gl Jie ) sdal) Jala dalisd) g\,d\dwjém‘;%)@mgmaﬂu\wwg;bﬁmgﬁ&j‘;&)nu@
(4) Sl 8 S5 saill cllee JalS e il jeda o8 (e g Y gl g il Sl s Al Galea¥ 5 a gl sl
el 3 daall sda 33 siee B8 s s ) (4) Jsaall s 3 el il 8 aae L siee DGR CiliuaY) & jelil
Lsine Caling al o o0y (55 S i Caiall (e Ly sine caling aly el 458 19,55 &by <l i aae el ol Caial)
¥l Guall e
Jare o) cilae) 38 (ae caiall g 1 il aale 60) Jadaill Alalee of geiliill chaa ) 28 Jadall S elaa Al Ll
(Sl canall s I 51 aale 0) Alebaall o Tl U Al daad Jane Bl Javs ey | il | 4558 24,33 &y <l il aaal
Jeds 48 10.13 &l g
) Gl all e dasll 2S5 3 Calaal) e Sl GDEaY) ) @l 380 510 Calia) el CaDA) Cass 3 g2y 38
(20519 ) b/ Ul ase Leaal (e Al 3 S 5 By padl)l Sliall alama A ) sl Sl MRS B ga

£ MLy il 233 el ) sae Jaw sie 8 b3 580 5 580 (4) Jsaa

aiall
Jaxall (sl S (sl Zn 585
11.80 10.13 11.93 13.33 0
18.55 17.33 17.33 21.00 30
22.49 21.13 22.00 24.33 60
16.20 17.09 19.55 Jasall
Zn Sy aiall Jdalal
L.S.D 0.05 3.05 3.25 6.33

VAR ) ehll axe
sl aaad Jana el cidae )5 580 5l Ak Ao 1T adle 30 58 il Alalae (5585 (5) Jpanl) b il i
A 3 s aaed Jane B 45 il Alalre cilae ) a8 4.436 & 4l

117



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

i g yall g <l o S e IS Gl 83 ) (A pgen i SN puaie o ) s @l & qm'&ab)u.ua)uﬁ
ualaal! Cubdlu‘fd\dhwy;rﬁ).ﬂ 3OOUA}S\LM‘53JMJ.US\ O Ggymall (pad ¢ gaill Gladaia amy g
oa 8 JE o) @siall e Baa o IS el 5 LAl (g dudliall A8 Ala by (8) (o) il 5 daladl 8 4y il
,os) dae ‘;s 3Ly S $2% Lea 01 o sall Aol 8l ddliall 418 SIS Lbiad) Jlais) pe g sl aleal
6 S 515 ) o) il s ) oh sl Ly A S 31 b 3 T 5 0 58 ) Ly
(21) Lﬁ)a;“ gl d;\)A £ L) L@.:AQJ;\ OSa Q}LSJ\ ¢l Y sl d;\)A Py ] Y 1 BN

;v@u\wg_aum\:«sml-ru,ﬁ,”sg\;x@}hgﬁj\g\;)ﬁt(s)d}q,}

aiall
Jonal e S5 o Zn 8 5
4,122 4.400 3.733 4.233 0
4.436 4.567 4.340 4.400 30
4117 4.050 3.850 4.450 60
4.339 3.974 4.361 Jaxdll
Zn S Caiall Jdalalf
L.S.D 0.05 0.209 0.1899 0.17

M Aiall o3 b Clial) G Ay gine 5 8 3sa 5 (5) Jaad) (e a8 el 30 5 Gilial) dlainl (ady Leds
Al Ll 8 e aae Ji el (o3 S 5 Catall pe d3)ldl 4,36 dl A8 s ae el s caiall Jac
Calial G IR 3 gy A bl (e duaad) i Lal D) CalacadU 4 5l Jal gl N CEOEAY) 138 s 2 g2y 33,97
Adsaal) gaill ol s W 5 e SIS ) ) Jal gl 3l dacall ol o)) 4 a8 sl aae ddea b DEL)

I° 5 aale 30) delaal) Cabae ) 3 diall 038 & Galaball il sl (5 gine JAIS 3 g5 ) Jsaall il il LS
Lty (bl sl s ppm 60) il st e Lysine iy o35 4.57 &l A8 5 2axd daxe el (! sl
373 &l sl aaed Jaee J8l (S5 cinall 5 1 5 axle ) dlalrall Cilac)

& 5uM) 09 Jira
é._\a)d.ﬁu_)_, dJ’.A‘_AQ\ L_\LS:\J u).e\.sud\é.m‘_;c ppm 30 S8l FAPAPYA (9.583 (6) d_giaj\ C_MJC_.A}}
hu&;\lab:)\lau}a)ﬂ\u‘)}dmadh‘)u\esl 35éojﬂ\u‘)jldmdﬁ\ujas\m‘)hd\‘damd\u.\;@‘ecl 50
e e )5 ) s Lae ARl o) gal) e Lo (il ala ) 458l 85 3l aae ol j LS ) laquJJml\mcdmcn
&3l Jama o) (AN 1LEN Al (22) 40 el e g 385 Al o3 5, 3ol gl 30 ()9 Jame (addid oAl (e uS) dae

s ol e (g5t (Al LA 8 dde e 5 EOE e (5 gt Al b all
Aball ol (8 (g gima piliasag ex‘;\@\_mMw\qdmuwuu‘aymmymum
@1,56@;@#\0);&dm@;\(é}a_’m‘d\3 Al aake 30) Aalaall Calac) 28 Jatail) Ay giaal danally Wl
Oos) Jara BB (S8 cauall g l'ﬂ_eﬂAO)&w\u&\%@‘(&Q\M\}ppm60)09\:a}m§;qhsgel}

21233 &a,
e L) (ye ilinal A (o) 5,00 05 Jane Jamisin A i 5853 i (6) s
—aiall
Jaadl o S5 e ZnS) 5
1.35 1.36 1.23 1.45 0
1.50 1.51 1.56 1.42 30
1.44 1.38 1.42 1.53 60
1.42 1.40 1.47 Jaadl
Zn S|y aiall Jalal)
L.S.D 0.05 0.07 0.09 0.15
253) Juala

30 S, Jhel 3 Al s A @bl jeaic sl G Ay sine B33 d5as ) (7) D) gl s
8l 25208 a3 533D cilae ) Al A5 il Alebeas 45 5lie a8 6195 &l sl Jualad Jaee el 1 il 2kl
(655) dsaa 30 ey sl dae ¥ aea Baly ) ) 8L
o.JAGﬂu\_\m\ﬂuu‘\..\)md})sa?}edcA_A\c.\\_u]\u)\.u\md;}bm‘gqbwubmy‘ﬂm‘uamm}
Sy ol G ) 288 Jalal) labaad Al W 1 2286059 il Jara et Jas caiall el Al

118



2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

&b sl dualad Jare e (Aae caiall o 1 il aale 60) Alebaall Cilae | 3 Gpans sall AS 8 Ozl (g 4y 5ina (558
S By a3 5041 &l sl daalad Jare J8) (ol Caiall g il azle 0) Alalrall cilae ) Laiy s 23S 6762
_h})ﬁ\&&&\&;gﬁw}ﬂ\o& sl ) )

2L e alial AN (I-Jus“_?;.S) sl Jaala Jas sie 8 el 3l 380 55,86 (7) Dsaa

aball
Jaxdll o S e Zn 58 5
5332 5041 5554 5401 0
6195 6204 6367 6014 30
6161 5694 6027 6762 60
5646 5983 6059 Jaxdll
Zn Sy Caial) Jalasl)
L.S.D 0.05 601.6 621.6 1076.6
s Jalad)

lee Fla o ey ol oAy SUENy GBIV s odlls Ol e JSE ) 550 e B oke 58
fasd Jalse 5l Ly 5 5 pall Cila S Aially A0 550 el pall iy Jpemnal Sm 55 UYS LS 3 gl Jiiad
LGS ) g pumal) paill 85305 g5 A el ddlial Jie J geanall 5 4 il

a5 Lagily sinsa cpy JAIE QIS 5 A yall e il sine o Ay sine 358 2535 ) (8) ol il s
18,058 14920.33 & (2 sl s Jeals Jna el ailae) (&1 il aale 30 Sl 55 3 ¢ a sl lll Jualall dia b
L 3811160.67 @ 5 2 el dlalaal o sl Jaalall Jane JELs 45 )i
A (e Ll Ay smal g dga e lgd ) Adl ) 5aall ALK Jogi e Lille 48] ) clall Al ALY JS Jiay o h 0ol el
oSl Jualal) 53l ey Le ol b QA | Ll a1l Jualall S S sl 1Y) Jiais ¢ s A
(7) dsaall (& a0 LaS g el 1) il sonay dpanail) ie o)) g3l 5 )52l Juals 8 Alalall 3ol 511 sa el 3 dslaly

DL (e Calial AU (12 )18 239) (oo ) sildl) Jualall Jasssia B 2l 580 55 586 (8) Jpas

aiall
Jaaal) (bl S (sl Zn 585
11160.67 10340 10748 12394 0
14920.33 15782 12925 16054 30
14399.00 12789 14354 16054 60
12970.33 12675.67 14834.00 Jaxall
Zn xS 5 aiall Jdalail
L.S.D 21415 20415 3709.3

A A5 el Cliad Al ddall o (8 Glial¥) (ady Lad 4y sine G558 35 (8) dsadl w2l (e G
. 14834.00 & (> sbl duala (el s 0 AV aisall o s caiall (55

Jualall Jars el lilae ) 38 (o caiall g I il azle 305 60) dahall ilebes of 4w Jsaall il < jelil g
Ol ¥l J8) (Sl Cainall g il axle 0) Clabeall cilael a8 Leie JSa a3S 16054 &y sl sl
L a 23810340 caaly oo sl sl

119



w

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

2013 / (sale / ALY aand) - de galad) alaad) — diadad) 30 S daals Aae

J.ALAAM
260 o= &.(;_A’J\ Gasall ‘QJL:J\ e;dxﬂ\ 3l 5 - ok daals UA;:.\L.\” bl 45383 1989 | s Jiald ¢ alsuall

Jealall 3 GsY) e Loy sl &l ) smaall cliy €5 aliad) apal) ilal §ob 486 1993 A8 iy sl 2

56-50:(2)24 48 21l de) ) 3 & slal) Aas (Triticum aestivum L.)3 cue sl ddaia Jd4ie 4
Kick, H. 1969. Anorganische stoffe , spurenelment . In : Handbook der
Cakmak, I., and H, Marschner. 1988. Increase in membrane permeability and exudation in roots of
Zinc deficient plants. J. Plant Physiol. 132: 356-361.
Welch, R.M., and W.A, Norvell. 1993. Growth and nutrient uptake by barley (Hordeum vulgare L.
cv. Herta): Studies using an N-(2-Hydroxyethyl) ethylenedinitrilotriacetic acid-buffered nutrient
solution technique. Il. Role of Zinc in the uptake and root leakage of mineral nutrients. Plant
Physiol. 101: 627-631.
Cakmak , 1., and H, Marchner . 1993. Effect of zink nutritional status on activities of superoxide
radical and hydrogen peroxide scavenging enzymes in bean leaves. Plant and Soil 155 / 156 : 127-
130.
Cakmak, 1. 2000. Possible roles of Zinc in protecting plant cells from damage by reactive oxygen
species. Tansley Review No.11. New Phytol. 146: 185-205.
Castrup, B.V., S Steiger., V, Luttge., and E, Fischer-Schliebs. 1996. Regulatory effects on Zinc on
corn root plasma membrane H*-ATPase. New Phytol. 134: 61-73.
Natalia Gutierrez ., C. M, Avila., M. T, Moreno., and A.M, Torres, 2008. Development of SCAR
markers linked to zt-2, one of the genes controlling absence of tannins in faba bean, Australian
Journal of Agricultural Research, 59,pp 62—-68.
Salem, S. Alghamdi. 2009. Heterosis and Combining Ability in Diallel Cross of eight faba bean
(Vicia faba L.) Genotypes. Asian Jornal of Crops Science.1 (2): pp 66-76.
Carmen, M.A.,Z.J,Carmen.,S,Salvador.,N,Diego.R.,M Maria Teresa.,and T,Maria.2005. Detection
for Agronomic Traits in Faba bean(Vicia faba L.).Agric.Conspec.Sci.Vol.70 (2005) No. 3

Dfiale Al | ML 4t 0y Jealall e dslall ABESH 5 i sdl) slandl Lili 1985, (ule juiad 2y sl ]

ok dada Ao N 4K Aliall Jpalaall o sle ik
Aguilera-Diaz , C., and M. L, Recald., 1995. Effect of plant density and inorganic nitrogen fertilizer
on field bean (Vicia faba L.) . J. Agric .Sci .Camb, 125(1):87-93 .

Shkolnik, M.YA. 1984. Trace elements in plants. pp. 68-109. Elsevier, New York.

Gomaa , M.A.,, HA, Zied.,, and F.L, El-Araby. 1986. The effect of spraying with some
micronutrients on growth and yield of broad bean (Vicia faba L.) . Annals of Agric. Sci.,
Moshtohor. 24 (2) : 657-666.

Brown, P.H., I, Cakmak., and Q, Zhang. 1993. Form and function of Zinc plants. In Zinc in Soil
and Plants. Ed. A.D. Robson. pp. 94-106. Kluwer Academic Publishers, Dordrecht.

Bargal , M., and S.D, Billore . 1992. Association analysis over environments in faba bean (Vicia
faba L.). FABJS., 13 : 9-11.

Pinton, R., I, Cakmak. and H, Marscher. 1994. Zinc deficiency enchanced NAD(P) H dependent
superoxide radical production in plasma membrane vesicles isolated from roots of bean plant. J.
Exp. Box. 45: 45-50.

Li-Juan, L . 1988. As summary on production of faba bean in China . FABIS. ,21:3-6.

Ahmed, A.K., K.M, Tawfik., and A.A, Zainab. 2008 . Tolerance of Seven Faba Bean varieties to
Drought and Salt Stresses. Research Journal of Agriculture and Biological Sciences. 4(2):175-186.
Hocking, P.J., and J.S, Pate. 1978. Accumulation and distribution of mineral elements in the annual
lupins (Lupinus albus L. and Lupinus angustifolius L.) Aust. J. Agric. Res. 29: 276-280.

Dekhujzen , H.M., and D.R, Verkerke. 1986. Effect of temperature on development and dry matter
accumulation of (Vicia faba) seeds. Ann. Bot., 58 , 869-885.

120

—_—

2



