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Abstract:

The experiment was carried out during the season 2016-2017 in Al-Dora/Al-
Buethavillage, using Randomized Complete Block Design (RCBD)with three
replications by factorial experiment arrangement . The experiment included two
factors, the first: varieties (Turki, Ukrani, Spanish, Syrian, Duth, and local).The
second factor: plant densities (47.62, 71.34 thousands plant.hectar™). Genotypic,
phenotypic variation, heritability, co-heritability, correlation coefficient and path
analysis was estimated for each density for nine traits: plant height, numbet. of
branches.plant™, no. of leaves plant™, total dry matter, number of pods.plant™ , pods
weight, number. of seeds.pod™ , pod length and seed yield.plant™. The results showed
high significant different for all studied traits for both densities. There was a high
genetic variation for no. of leaves.plant™, plant height and total dry matter, that
reached (249.91, 129.52, and 116.65)respectively in the first density and (327.58,
110,292.01) for second density. The higher value of heritability broad sense appeared
in plant height, number of leaves and pod length in first density, for plant height,
number of leaves and total dry matter in second density. The higher value of co-
heritability appeared between no. of branches.plant™ and number. of pods.plant™ and
between number of pods.plant™ and pod weight that reached 1.825and 1.838 in first
density .Co-heritability between number of branches plant™, no. of pods.plant™ and
no. of seeds.pod™ that reached 1.355 and 1.149 in second density. Genotypic
correlation coefficient higher than phenotypic coefficient, this indicates that gene
action leads the main role in these traits that plant breeder can rely on the selection
genotypes of high production from the faba bean. The higher genetic, phenotypic
correlations were for number of leaves and total dry matter with seed yield in first
density, and pods weight, total dry matter with seed yield in second density. The path
coefficient analysis results showed that the pod weight.plant™ and pod length had a
higher direct effect in first density and for total dry matter and no. of seeds.pod™ in
second density, and thus, these traits can be used as selection criteria under the
studied densities for selection of high yield.

Keywords: Viciafaba, plant densities ,coheritability , GCV,PCV.
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Eryg il aae dial IS LS L(1.015) 43l Job daaa Ll (1.033) e iillarenas (1.051)
Gl aae s clall e @il dae dia Guy diide Sy Aol 3l (1.010) Jalal) ae Ao Hjidia
Eiysi Aot elaely clall cile i) aae ddua e . (1,149 )aall H5dy sac daa Legliy (1.355
il 1.355.0) @hsY) aae diia pe 0.935 G Lead ol 3 g yaal) clinall ppen ae @il

(4 Js2a ) %59 &l a5 dans B cSlial Ll pe il axe

el Gl 71.434308) 8 o3BLY Ciliaal Ay jaall clina Gl didial) Ey)gill ad 16 san

1 jlsa,

g ) Jae e Ol Jae ST e A8 Jeha | Juala

ilieal) alill | Led | Laba | dls | . clA) | alp | AR | () i)

() | Vel | Tels | (8) | Tew | awar | )
() (e

() i) gl 1.000 | 0.968 | 0.998 | 1.170 | 1.014 | 1.112 1.065 1.041 1.051
el g e 1.000 | 0.935 | 1.106 | 1.355 | 1.059 1.149 1.057 1.033
el gy 2 1.000 | 0.955 | 0.674 | 1.059 0.880 0.493 1.062
() s 0139 1.000 | 0.985 | 0.927 0.951 0.989 0.959
e el A s 1.000 | 0.996 0.971 1.021 1.010
(p&) <l clid o3y 1.000 0.943 0.980 0.977
L ST RPPRR TS 1.000 0.991 0.945
(p) LA Joho 1.000 1.015
(Tl ) sl Jals 1.000

17 olsa, cld il 47.62 485 3 4y 4y gdially A0 sl il
ot 0285 Lo g Agpedaall ilali V) o (e el Al i V) af aen of 857 Jglan (ge oD
Al 035 Aaal (0.90) gredae L)) el ali .(9Us2n) Ll 5f AL L Lgde ) ) i) cldals Y
(0.771) 4uall 55d a3 0.84 Audll Jsha & Glall o56l) daal 0.89 W clall jsilals e
Ghsl axey el aa gina s Wha Ldali) IS5 (0.494) il ¢l (0.553 )bl s
L5t axe ae A3l sk ddial 0.929 dle cul€s cliall ¢ Lo dgyedaall syl WL clal
Jsh dda G (gredaall TloyY) dad oy S8 Al ()5 ae alall @bl (g5 daal (0.916) ey
o Al s daal 5.(0.774) Glall il e Dual 55 2aes (0.848) Gilall culall (355 A3l

(0.728) laysis 2ae gas (0.747) Auil Jsh
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e daal 5 (0.999) Gilall il ()5 dial cilallygd Juals g bl LA ded el cal,
(0.929) 2l Johaleali (0.930 50.952) 4l Hsd sacs bl () (isalld (0.979) byl
Qs g Lyl s Al cul€sh claall Gy Sl LA ded el Wl (0.56) cilall ¢ i)
e Sl el dsaly il (0.953 5 0.989 5 0.998) ably 4yl Jghag 4380 0l axe g s 3l
(15 lgle Jias Alilee 80 .0.987 &b 3 @jall joddl) dae ae 238 Jshy (0.984) bl axe
e 13 Gy ¢ U de ge sl Jealad dpgiaall e age il agailis cajelal 3 )Hamza
AL- (25) Salim 5 (16 )ussals lyad 5 (8)Celal-Yucel (6) ¢5,a)s Bahy , e JS 4 diagila
bl Jalall G cage Jle (gsine bl 25a5 (e (5) AlL-shakarachy (4) shakarachy

Al Jshag L )5 Juals g

ST, @l (i 47.62 ABUS) b e MELIBLGY dug paall clhial) G A5) ) cllala Y 17 Jsia

g ) KXY Jae dla oy | @Al s Y] e LAY Jehb | Juals
clial) aldl | oLe | . Gl () e, alp | AR e () Sl
() | Tew | e aan | )
() (et
(pw) <l glasy) | 1.000 | 0.186 | -0.275 | 0.628** | 0.667** | 0.570* 0.355 0.347 0.561*
Tald g e 1.000 | 0.969#** | -0.069 | -0.979** | -0.086 | -0.466 | -0.228 | -0.138
1
Tald ghaY) ae 1.000 | -0.376 | -0.972** | -0.200 | -0.448 -0.294 | -0.251
1
() Gila 039 1.000 | 0.984** | 0.949** | 0.898** | 0.902** | (0.999**
Tald bl s 1.000 | 0.998** | 0.989** | 0.953** | 0.979**
1
bl @l oo 1.000 | 0.855** | 0.887#** | 0.952%**
()

3 su s 1.000 0.987** | 0.930**
() AR Jgha 1.000 | 0.926**
94 Guala 1.000

(Tl -p2)
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il Gl 47.62 AU b £3BLY ¢ ciliaY Aug el ciliaall (and & jglial) cillaliy) :8 Jgia

17 s,
g ) e e dila o RS s RS A Jeha | sl Juals
cilial) bl | LeAy | L by () . clal ald | TAas e () (Tl .a2)
() Fag | Talg el ) !
(»)
(o) i) g ) 1.000 | 0.129 | -0.269 | 0.593** | 0.402 0.472* 0.321 0.348 0.494*
e, £ Jae 1.000 | 0.952** | -0.074 | -0.210 | -0.114 -0.251 -0.107 -0.105
-l ) 2 1.000 | -0.357 | -0.553* | -0.189 | -0.427 | -0.289 | -0.239
(1) dils 03 1.000 | 0.486* | 0.916** | 0.774** | 0.848** | 0.896**
el bl s 1.000 | 0.339 | 0.602** | 0.575* | 0.553*
aldl) alib o 1.000 | 0.728%* | 0.744** | 0.900%*
()
g sl e 1.000 | 0.929%* | 0.771**
() AL Jsha 1.000 | 0.840%*
a8) Uil Juala 1.000
(et

il Cil) 47.62 ABLSY B £3BL (e il duug el ciliiall (and Agind) @bl g

ST s,

g ) Jas Jas Y] GUAl s | alid ol S Al Jsh Jala

cilial) abd) | Led | Loahsy | dls Pals. | (a) clad | 48 sk () a2) skl
() | e | Tew | (9) : (et
(pm) b glagy) | 1.000 | 0.200 | 0.313 | 0.335 -0.007 0.024 -0.132 0.443 -0.228
el g ae 1.000 | 0.470* | -0.118 0.269 -0.160 0.006 0.274 -0.092
el gy e 1.000 | -0.344 | 0.607** | -0.523* | -0.404 0.282 -0.343
(&) Gl s 1.000 | -0.616** | 0.877** 0.009 0.467 0.357
el cla) s 1.000 | -0.648** | -0.055 | -0.022 | -0.137
Gl @l oo 1.000 0.322 0.158 0.452

(%)
36 sl ae 1.000 -0.082 | -0.113
() AR Jgha 1.000 0.076
2&) Lo Juala 1.000
(et

J7ousa, cld Gl 71.43 A8G b Ay 4 pedially A5 s bl
Gl 71.43 8 dugad) claall #19)) G Al 5 Apedadly 45l callali V) cDleles of calial
GhY) de Jba ol VI bl gl salpll CulS slpe 47.62480SIL ade culS Le T la. iy

10 Jslsa) Lgina e Ualiy) Jualall Leghali)) (S8 oY) 2SN Loslia 1S5k Sy el aac
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4aal 0.86 W wlal) Hsh duals g 23l Jsh ddal (0.91) gredae Babsyl el ol (12511 5
LUl oS oy (0.726)clil and (0.835) @il jo ae & 0.856 @l ()5 & calall o)
daal 0.969 Wdlel culss claall g Lad dpeaall Gl W dalally L clall ¢ la)
dad ey AB AL 0 e ae Giladl i) 55 daal (0.919) 5 LA G55 ae Caladl ¢4l
.(0.887) alall 35l as A3jall Jshas (0.917) a3l sdy aaey A3l ()5 dba G (g pedaal) Lalis )Y
((0-874) W5y aae xas (0.879) Ll Jsha pn Ll ()5 diaal

Gl (s ddal & (0.975) A3l Jsh ddal clallysdy Juala pe Sl Balol dag el caly
L. (0.894) <l axe lehi (0.917 50.926) alall cpyslly Al 5h axe (ygialli (0.949)
Ol ae AN sk axeg AN G35 e S e Adal Col€E i) G sl Bl ded e
Al Jsh dialy .ot (0.9765 0.981 5 0.998) b 3 Galall s all j5adl asey ilal
2l .l (0.922 0.922) Wl Jehy @bl sae ae Galall 0l ddals (0.923) s as
Jsb ge sl Jualal Lgimall e Canse Lalgy) 43l cjelal 3 (15 )Hamza lgle Jas dliles
AL- (25) Salim (16 )osaTs lyad 5 (8)Celal-Yucel (1 JS 4l Jeagile aa 128 (3l ¢ 4353l
bl Jalall G cage Jle (gsine L)) 25a (e (5) AlL-shakarachy (4) shakarachy
Al Johag ¢ 3BL )52 Jualay

el Gil) 71.43 A0S b DALMY Ay paall cliuall (angd A5l cllali N 110 Jaa

17 jlsa,
gli) | gAY 2 S aila oo e alid ol e AN Jeba | sl Juals
il adl | Tals. | Lahey) | (a8) | - cld) | oabd TR | (a) | (ol .ad)
() e )
(p) i) g Ui 1.000 |0.779**| 0.353 | 0.133 | 0.228 | 0.295 | 0.411 0.316 0.295
Felg g ae 1.000 | 0.789%* | 0.475* | 0.675** [ 0.695%* | 0.623** | 0.541* | 0.647**
el @by s 1.000 | -0.129 | -0.033 | 0.075 | -0.088 | 0.005 0.128
(a) dila 13 1.000 |0.922**|0.976** | 0.981** | 0.922** | 0.971**
ol ala) s 1.000 | 0.998** | 0.912** | 0.880** | 0.894**
(a2) wbaid) @l o35 1.000 | 0.991** | 0.923** | 0.949**
L33 8 sidl o 1.000 | 0.960** | 0.926**
(and) LA (gl 1.000 | 0.975**
(Tl ) Jsidl uala 1.000
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il i) 71.43 L3ESY B p3EL (e Ciliay Ag el cilbual) (et 4 pglaal) cillalg ¥:11Jg2a

17 s,
gl (gAY | 2 Y s Y e dob | Ui Juals
cliall ) | e, L asY | dils L clal | oaud T8 | AN | (halh el
() Fald | (@) | lel | an ! ()
(%)
() i) 550 | 1.000 |0.615**| 0.349 | 0.110 | 0.197 | 0.250 0.352 0.296 0.259
el g A 2 1.000 [0.648**| 0.321 | 0.339 | 0.480* | 0.383 0.387 0.448
el ) gY) 2 1.000 |-0.130 | -0.043 | 0.067 | -0.091 | 0.009 0.112
(&) G s 1.000 |0.888**|0.969**| 0.919** | 0.887** | 0.861**
-, il Al aae 1.000 |0.878**| 0.845** | 0.747**| 0.726**
il BB 1.000 | 0.917** | 0.879** | 0.856**
#)
T3 3 sadl s 1.000 | 0.874** | 0.835**
() 48N Jgha 1.000 0.912**
a8) Lot Juals 1.000
(Tl
@l i) 71.43 48U b e 3B (e cilial dag paal) ciliual) aagd dyind) allalg ¥ 12 Jgaa
1 jlsa,
gl | e ae | dla g | e @l B s Jeb Juala
clial) aldl | e 8 (L@ | (p8) | LA bl A e AN |Laf) el
(o) | Mo | ol fals | () : (o) | (Cebs
(p) i) gl | 1,000 | 0.253 | 0.078 |-0.624**| -0.046 |-0.733**| -0.474* | -0.351 | -0.293
el g A e 1.000 |0.825**| -0.217 |-0.403 | -0.141 | -0.227 | -0.183 | -0.063
el @ gY) e 1.000 | -0.297 |-0.367| -0.158 | -0.345 0.309 | -0.231
(&) <l 0158 1.000 | 0.115 | 0.919** | 0.461 | 0212 | 0.389
EETRPE TS 1.000 | 0.024 | 0.132 | -0.178 | -0.041
il el B 5 1.000 0.424 0.302 0.167
#)
T35 o) s 1.000 | 0.104 | 0312
() 48N Jgha 1.000 | -0.189
22) Lol Juala 1.000
(Cek

s

)

17 jlsa, @l Gl 47.62 4alal) A8US) 8 sl Jalas
Clyaiall Bl Jalbeal Sluall Jlat &5 (g AY) clially Jualall ¢ Al dapds e SS) Cagill
LY delaal Sladl) Jalae Jilas 13 Joaall o+ 0860 DS 3 oML 5 Juala b 3554l

13050 s HlSa. cila call 47.62 4alall 4861 & oDEL Juals 8 55i5all Cliall

calS Gl V) aae gy bl cilej@ll e dia oLl Alles dage culS LI Sl 8 alaae
(857 dsxm) Alludly (gsimall je Jualally (gredaally Jhysl) Leghality) o Aallus dimiddia Legdly 0
=0.01) sl e 50 a2y (0.561) clal) g b)) daal Jally cangall JSU 00 x5
Gleyiill aaey lgiyss Al Jsha dda DA Ll spilidl e il (e (0.174-5 0.017-
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il ¢ JLble e iia iyl .0.014 st ikl okl (0.003¢ 0.109¢ 0.392¢ 0.235)
Lol o3 Cela (0.139-) dmidia gl clS 40K alyil o ¥T.(0.015) Leatsie Lage 1hélie
= ¢« 0.177-) \dshy Ll Gy il ae Glia je spbbadl pe Al il e LI
e gl (i) Sl e 5 bl Gaagadl BRI 48 5 Wl ¢ aotally ((0.155-¢ 0.059
<0.005:0.002 « 0.003) Ll & Hsdd) ases Aalad) salall (pys5 3V daey clal) ¢ i) Cilaa
Sl e e e L cleyill sae Aaal Dlae ke 3hsY) aae ddia Sl abuly (10.228
lls (0.999) Tas Agle s dunse N a3l o YT (-0.027) Gladl clall 535 daal QL Ll
Jshs (0.653)  Cldll gys dba PA e duases Bl e (Al chil daall w30 oY
Gl sy cljillaebibs ciia L(0.09) il ¢ ls)ld (0.196) @l sy (0.612)45l
e (0.687 <0.164) Lo Lllall Zun gl 5piludl) Legihdls dagi (0.952 ¢« 0.979) Wle LK 1,4l
(0.646 <0.846¢ 0.009) Ledshs 2l (g5 ) g i) Jiba PIa Liad Lnge Byl e il
il A o azy . aotally (0.601 <0.202 ¢ 0.008) 4l Jskay coliill sacy colall ¢ iyl 5 aoally
s axeg Gilall (3ally BhsY) axes clesill s Glia PA e aidie 4l V) Qlle Hdbe e
S c Fanse il AN Ol SR G Y)Wl bl Bk AAD o0l sae Adua Celal. A3l
¢ 0.005) culS 3 A3l Jolag LN (pyey bl aaey g iyl Clival Al spilid) e
syilaaysilyilis 0.678 Lalue L6 el Ll Joh dia ciia. ol (0.683 <0.597 <0.179
Ne Gliape Ll 5pile il QLGN e ae)lly QLR 2e g Bl )y Sl PA e dage

Ao s daamge il ASN cly BN LYY AEl ed aaes Galall yslly Bl aae s cle )
i DA (e Bpdleal) & 5l ady (LhEN a8) §ydluad) il ¢ Al @Al A i 13 Jgas

17 ke, @l il 47.624808 b 3B GiliaY cilia

lial) gAY 2 2 359 e algd o 2 Jsk Grala ity
o, | Lauey | dl | . clan | aldd | s e | A a8) sl 1)

) . 1wy s 1 1- uy

i | (@) | Vel | (#) () | (el

() <l glis) | 0.014 | 0.003 |-0.001 | -0.017 | 0.109 | 0.392 | -0.174 | 0.235 | 0.561
Fal g ae | 0.003 | 0.015 | 0.005 | 0.002 | -0.177 | -0.059 | 0.228 | -0.155 |-0.138
Fabg.ghs¥) e | -0.004 | 0.014 | 0.005 | 0.010 | -0.159 | -0.138 | 0.219 | -0.199 | -0.252
() dla c3s | 0.009 | -0.001 | -0.002 | =0.027 | 0.196 | 0.653 | -0.441 | 0.612 | 0.999
Felgala s | 0.009 | -0.016 | -0.005 | -0.033 | 0.164 | 0.746 | -0.533 | 0.646 | 0.979
aldll alif ogs | 0.008 | -0.001 | -0.001 | -0.026 | 0.202 | 0.687 | -0.419 | 0.501 | 0.952

()
Zigosid ae | 0.005 | -0.007 | -0.002 | -0.025 | 0.179 | 0.597 | -0.489 | 0.683 | 0.930
(aw) &80 dsb | 0.005 | -0.003 | -0.002 | -0.025 | 0.157 | 0.609 |-0.493* | 0.678 | 0.926

(i) il 0.014
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1 olsa, el (il 71.43 sl A0 B Ll Jalas
dealally chpriall o bl LLiY) Ol dladl ey Bpalall iU 14 Jsaall =y
Cliall syilall s bpalad) il cuabia) L1, il Call 71.43 Gl 8 L) CGaluaY

AL WS Sl bl dalal LB s iy dalall AESY saly oDEW ek Juals b
U 3sa () gy g Al Cagylally o5l sy liall Ll juall 8 0yilis (14) osaTsFOX
Lo G s ) agmy Lagy o) Cagplall (s Jl  Lelee Tag ) silent genes aSlull <l

calS 3 pilial) Legihili (o aéylly Aumitie LN Legahdls culS W 31sY) 2y clall g iy b
clall ¢ i) ddal ¢ dalsll Cangall S AR L ol (0.973 5 0.403) corly 3 Aniipes dunge
L A3l 3es bl aaey culejiill e clival aDA e Al syl e @il e (0.295)
Cgs el sediia P e HELal e A Cu LIS Lhal aiasl & 3)Y) 2 dba
e dia cabial bl (.0.043-0.215-:0.485-:0.260-)laysd aae s Al sy ddlall saldl)
Linse 0K CE0 Calae ) 388 Aaitiag Llle LK L350 cul€ Al Gl Jaoall CDA e cile il
o Lasall GbEEN Glld (65005(0.329-) Al cul€ spabid) @hil o) e a2 e dlleg
0.305 4l 4 sadl e 5 1.788 lall ¢yslly (0.769 )@hs¥) s clia DA e 5yl
I iyl clS WS L(3.765) Ule Lage il hili Glall o5l dia cuyelal 0.065  Ldshy
Lle halie Bt Wuhs celal ) (2010 ) aSall =5t X5 dag (0.917) Axdipey Load dunge
Gl aae daal Clludl yaluadl a0 (e aesll e (1.338) 4l oL 5 Juala & Calall o550
Y sy (0.949 0.894) Tas ddles dunse KU il of VI (2.840- <0.429-) Ll o35,
gy (3.677) 5 ( 3-846).Clall ()35 dba DA (e Dinses bpilie e (Al @il claall o3¢
(0-1150.110) Ll Jshay wliilly (0.486 5 0.496 )il il axe5 0.119¢ 0.092 bl
(0.490) Lal el Cangall bl Loyl dags (0.926) Wle LI Lk 45al)sd aae dbea ciia
Sl (3.695) ilal) 43ys ddias (0.166) il g i)l dda A Liay Laase 3yl e @il ae
oaidie a3 V) Gl yile e B A G a2y L (0.115) Bl Joba diia je yiluall ye 80N e
P e Dlle yila e Al &)yl (-0.008 5 -0.205) @lejdll aey 3he¥) ae Jba PIA
Juala 4 JB il 0 L) Jsb daal €. (<0.28155 —0.434 )igiyss bl s b
Gl Adle s duage il A L@)EE o) Y ¢ (19) Mishray Linka as ) e s 3800 5
GhsY) ey ) g il Glaall A o Lansd) spilad) e b A ) el 238 353 0.975

. gl (0.471 <3.471 <0.005 ¢ 0.127) Zl 3 5l asey
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Bac DA (e Bpdleal) & 5l ady (LhEN a8) §ydluad) il ¢ Al )il A 14 Jgan
1ot el (il 71.43 48U LB ML GiliaY cliv

lialf e | e dila (s | A s | @l g e LAY Jsh| el Juals cital)
Pata . | Ly | (#) Palg .| el | TAE a0 | (a) (Fals.a2)
el ()
(po) bl glisy) [ 0.403 | -0.257 | 0.344 0.502* | -0.098 | -0.838** | 0.201 0.038 0.295
Tald gdy e | 0314 | =0.329 | 0.769** | 1.788** | -0.289 | -1.974** | 0.305 0.065 0.647%*
el gLy 2 0.142 | -0.260 | 0.974** | -0.485* | 0.014 -0.215 -0.043 0.001 0.128

(p&) bl &l 0.054 | -0.157 | -0.125 | 3.765** | -0.438 | -2.773** | 0.481* 0.120 0.917**

Palg.ala) e | 0.092 | -0.222 | -0.032 | 3.846%** | =0.429 | -2.962** | 0.496* 0.105 0.894**

(p&) bl @lip 39| 0.119 | -0.229 | 0.073 3.677** | -0.447 | =2.840** | 0.486* 0.110 0.949**

TLA s o | 0.166 | -0.205 | -0.086 | 3.695** | -0.434 | -2.815** | 0.490* 0.115 0.926**
() 4N Jsha 0.127 | -0.178 | 0.005 | 3.471** | -0.377 | -2.622** | 0.431 0.119 0.975%*
hal il 0.146

L Hod Juala & Y1 AESH 3 Wle Bl 180 Ldshs A3a0 ()5 cilbal of a3 Las ey
A oML ed Juala 8 Wle Dl Bl Galad) (gl dsal S L& claal) Ay 435l

c bl Jealall QLA Gyl sl & laall oda slaie) Juady 131 450
il bl (%86 5 %98.6)humis Jualall ity agadt dusgyaall cilaall oda (o z s (e
Jaal pas AL Gl 13 8 L o o oAl Claal %145 % 1.4 i 3 gl
CAgll) AU Gl Vs Jealall e e (See D35S0 s Wl 5588 6a) Glaa
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