[Vigna radiata (L.) Wilczk]
Effects of plant density on grain yield and morpho-physiological traits in three
Mungbean [Vigna radiata (L.) Wilczk| genotypes under Ahwas conditions
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1- Specific Leaf Area
3- Crop Growth Rate
5- Relative Growth Rate

2- Photosynthetically Active Radiation
4- Net Assimilation Rate



g ails s Ses 4y oS A0

aeyie 3 VA Jw Skl 5o b ol
2 SCiils DL Sl 5 sl 05,8 SLidkes
P L 3lal Ol e g s oRiils (6555008
@l db s Jled adda Yo 5 oY Gl A
YY/0 Ly pedaw 31 glis )l 5 5,5 485 £ 5 ax 3 $A
Sl e ¢ adl s 515 8 1 e
5L ) Sl ol (gyails $SUis aas bl <
s el T 350 ey 30 ST L(VWVE OIS
.JﬁAJﬁu\}OTpHJL;ﬂ)
S X)) o856 i la3T Oy seo 4 Gatos
o LSS Dler o3 (ol JolS sbeeST b - b wly
(O =Y=FY 5 VCAVYA (55 ) O i dw (6,5 8
YO Y V0) bl 55 sy 69, aai y alols
Loy s) o asile 00 b ol b (e Slu ¥
e OYPETY Jslas gLaoST 5 i 5 4y oS
}W)J{JJH..\_S:))T:)_?-)4_f|)'l'\'l'\'l)/\~~~~
S > ST D8 005 515 s 5 4
e et ST e il 00 ol b (g e gy Lo
.g}_fc.\_;fg.;fﬂ;‘},;duﬁ&uﬂd\ﬁ\&w
4_3(\4_5\ &“_»)'4_145)'\‘}_:5\\‘\"\ Jlw el sls = 5
=l bl el O 5258 51 5 43 LT
;}_f)t_&“;c,?ﬂ;w Sldie S O sa 3T
Ol g 355, S Ve Jlaie 5 oisal Slid
o:\:o:jrxiwjgo)jlffflzfm)\.\.ia)(,.:ul:.;
Tl e 5 38 bls o5 4 ST Ly Al
'@)t_:);q,:._f‘&__ﬁ,' éj\—aﬂé.}LﬁTj‘w—f:.u
S Y-t aS a ps ) js al plxil VYV4/E/0
éﬁ.ﬁagfﬂjsuﬁéiiyrymjsmﬁm
Sl b el VOB 5,6 55 (OLT ol s 8
ol Lol Jool b ol g 1l 5 05 5w
N 5a) aw T ress 45 o5k oy oS
2 T LS Eal 51 b il Il (LT
JJ;SG\J_:M)J.a.ékguq\):..\.i(alqdl“)ély

1A

(Kalubarm and Pandey, 1979) 55l 5 ¢, 5"
Ale Calibee oS 95 i) Sy 2 oo 2 K o
0333 dar§ b game L) Olje & 58 8 ane G
23 CalS Sl 9y YASY0 STl 4 sy B s
3 QA_&lfjl.,\_x{jj)iﬂ—'\' T4 545
2,5 1 53189 5 Pusa Baisaki sl 55

;3 (Pandey et al, 1978) ol,LSen 5 gl
Ao o8 ol L slaw s gy p SieleiT
S 55V B &8 o 48T sl 3158 ol
IS bgiom sl ulllac s g) s cals
o s ey oSG 5 T s 4 5y o o SV
SR 3 gl e Ol 5 5
)J&j,ﬁ_w}ﬁo&wa Sy 4 el Ode Ol s
5l iy 6l e el Lol 21581 Llie
ol 4l (B sl se w55 skl 4 5 (e
Al oaly S l.aa(al.:i Ay ¢l y

as)las L (Saini, 1989) Lo 5 (Nanda, 1987) 1t
S s 5b S p Lusbos 555 sk wl 4y )
& osh o o aS A 8 s Ao (555 50
Mo Sl abaly )3 o 5 5b 4 D)l a3 mesly
5, Ses 5 iy p sl T 56 ey ,L (1Y)
055 ¢S5 RIS 288 s B (5 55w
W3l IS e e ls 5 S oS

Slagas iyl 5 &ast asle pazs sl
pame 5 5546 el 0T 31 S 0,5 9 50
3 ot o 8 e et s S s5ls5 5 s @
a;l_ﬁc“qabﬁl_gd}.puu)a,w;u@ﬁ
Sl 1355 p Ay Joah b s (g pty s
YW (S 58 5 os i)

Sleopas 2 (S5 S o) G ) S O
g5 A 53 4l 3 Slas 5 S5 5 e
SIS Sl s oS85 e e s L
ailate 53 &S5 ) 550 b 0 Lo B s 3



WWAO Slgs o) o)l cozia Al O1s1 (8155 p ke dlas”

ol sloosls st b 05 85 Sl eolinl
"(GDD) 5 - sty 5 Ly (slags 1 i 50
Sl (Gais o o o 5L (oo SVsles o 2
W3 8 el s s ) il sla e L
3048 w3l e ol Gladsgt 5 Ll o)
O Sy lawgaS dtun oI, 5C s balsy,~
(Lds anlows
(TDW) S &S 055
g @L+bit+cl®)_ T\
(LDW) &5, oSt (93 5-Y
o @2+b2t+c28)_ | B\
(LA) &, o ¥
o @+b3tedd) _ | A
(RGR) (oo iy Ce -t
bl+2cit= RGR
(NAR) 2l Clde Cs w0
NAR= CGR/LAI
(CGR) J guazes Ly Co 1
LAI=RGRXTDW x NAR = CGR
(SLA) &5 5035 oo ¥
SLA= LA/LDW
N Ble 5 51 Laesls ol Jloss 5 4 25 (6l
e (gl s 9 0dd 03lai W MSTATC (g ;5 5ol S
Sl laals Ao 0 3T 5 La e L
)lp\(ﬁu)\aﬂﬁ)élﬁw.uw&;ﬂ\
A3 4 S L8 4 Microsoft EXCEL

L oLS ¢ i) 85 S oy 555 42

Mo pooarsd gy e Al o Ay Sy a3 A0 3L o
ol s LVCAAWA 5 g5 el g3 S o 5
bl LITY=TY 5 5 sl G5 5 4 VU

&JQJ}}{‘DMM})})QJ)\VO'

ploml SO ez s L Ller 25250 S lacale
‘_;uq_ig,oﬁu&,:mcg@oujgm,;,m
D g Ol 3128 8 plonil i ler 3 S
oot 5 T e 6 Somn gl il 5 b la
A o dalin J peme S5

Ol b poler 5 o cps bl Slals s Sles
G o ol g b e el g Il ) e 0
Ao W by Ol el 0 S S
olar CBl L 6y &G s 5 Shas 5 3 8 s
s Ly polgar 5 p g 5 p 93 bk Slas g iy
Jolse S oo s pshie 4 aT s & o SiLee
G855 Aoy s ol B) (s 205
JolS el 5 dns ol 25 J b 55 sy S
S W el e s s i s plasl S
ol 5 S0 8 ploml Ay i (sl s g
WS Lol Sl ey 55 T 5 i g
GOLS Ly 93) (6,15 pd ged bshas 51 (6515 54 ged
Ll 5 Izl 5l e 0 O b 5 (ialeST & 57 n
o o8is Lo 5 &8y ela i oLl LT
e 39 S el Sl e oS
O N VRS ING SN C-UEAR Y PUNI o U
J\JS/L;JL.«:A_?)JV' Bled 3 Lol A Sl 4
)Oi)'}_?u.\;_“).b'uo:\:)\J_Su_iij:QiQ)Tjs
L

059 et S Sy a5 dlome (61
(oo S) A osliul 5l el Ol i 4 oSt
vy
S el 5 abal; 3L, GDD

GDD =X (Tmax+Tmin/2)-Th

S4—2) Tb s Tmin Tmax G—a>v 0l 5>
A SAYI0 X0 o5 5 an o ple gl (5504 5
)é}_:’j)wu)uﬁéfﬂjéﬁ‘;dﬁb@))

OYVE (S8

1- Leaf Area Meter (Digital)

2- Growing Degree Days



g ails s Ses 4y oS A0

A A Jpae Al S falS 4 e
Cikien ool 53 ptonts Gl CSst| s s

Jras 75T 53 Ll COR Ol i age Jole o
SalS ol 9 dd edalis CGR Ly, ys ialS Ui
(S i 5 3l ya A 5 Gl oS oS5l 55 S
Laasls 4y Cadesnn (slaplbsl 1 s ge JUiSH 4y iy
Ab it CGR )i e ;s late o ad 4y . Cosls
.(Kalubarm and Pandey, 1979)

5307 3l i s V-UY-YY L5 655 53 RGR o 5YL
Sl Jds a5 ds edala s VC-VAVFA (s 435
s e 55 93 51 5 w93 VENAVA (s 55
555 95 5l 7S OTRGR iy fuzb 5l 53 (ol
v ) 155 K

=25 Lo 55 sl e A, a5l J1e 55 NAR
Sl g Sl 355 Olje S 3 a5 5 0S5 6l
Al Seyam Ve sgds Cal i L INAR L
G5l S b el
Lol .l 2ty &35 (VL 05715 5 VC-1AVYA
NAR 2 YL A 0)93 i 53 VC-VAVYA L5 5
P \NYYY 555 0T Sl g anals |
;4 S <&

TS eu s Ol 4151, NAR
il s 55 33 ol Sla S 1 (YU (g b
ol Uiy 0,95 |S 55 .(Pandey,1978; Tsai, 1982)
3 F S mphe e Laai s o e Sl 10
ol 5 s S Al i s ol Sibla b
OF 50 JSK) 513 Ol |y bt g oy 2
855 o AV 5 ST ol o
zlaQUqW)ﬂajﬂkgu;’,_;jjj&“_uzbgﬁ
sarls 5 o8 6Sas 055 Ok dlie (1 JK2)
Ol i ailie Ly 51 (S (051 JSK8) 5y ala
Aol 33 ol @YU Sy Stcon 5035 it 55 )
03 a3 OLENYXY (565 9 5, G855
4 S (SLA) &5 0515 o VC-VAVYA (5 555

339 (Bpimd a8 (s13) 28 K5 5 55 53

M)wjﬁqﬁude\)J.(\Jﬁ)ijsf
SVUYY L glacs s s 5, Shes il 58l
oRIPI e 4 0 e ) 4 S VEIAVTA
3 Shee at 5o slnpldt iy (6 5m 33 5l 50 O
Hyj&;;aau 5 Sk . Eul g3lasl
3 Sl ol L 55 5 555 L VE-VAVTA
3 55555 VNG G 55 ol sl s Sas
(Y o) Sl 035 V=Y=TY 5 355 05100 s b5
S o3l ez (Laas o alols 2alST L
St osle S 4 5 o5 s 55 5 il )3
e A5 5 i el el OT Lo & iy JS
23 phal iy ol a3 5 ALS by
Ol SLaeS 5 g Lo L35 VL sl ST 5
10 Aol 53 eSis sl Oljae o 5 YL .l CilS
leupggjuTwzqudﬁ&ﬁﬂujb
SFoml ol > Sas ls 4 (55 33 0l go a8
S5 A ey o e Sl Ve ol 4 o
ﬁﬁQ:H&KHJQ&)Q31&|f)J
i, CGR O‘H‘Wb‘)i’.’rswjﬁj@g
cde by cs & L0V JK8) 5 b LS
b o3 J guamen by 53 il S ) o dn
AL i 03 G s sl 5 Ll b ) 5
W3l 35 on oLS COR 0T Jlis 4 5 43l 2l
Sy ey A,y Wer 3 VCVAVYA (5 45
by jey 4o V0 55 b o V\UYYY a5
c&aﬁ'ub Ol opl 5. L5 s 565 CGR STl s
(A JS8) 035 55 Jlutin ST 55 aE iy o
):)%wfﬁ\)sdfﬁcbua}l_@)
5 5 ) VYFY S VCVAVYA (5 slacas 5
O gt L gy oy ahools 2530 L .ol Y/) 5 Y/8 OY/Q
pe Jds a5 Sl Rl (6 ST e e LCGR
Ot e Aol 53 oS i 5 e (AU 12y
Oljen 0T JLis & 5 o gl a8 mlls o i
S5l el o ol 53 $SUiS o3l A 5 g i



WWAO Slgs o) o)l cozia Al O1s1 (8155 p ke dlas”

o s VENAVRA i 55 9 )WY TY (s )
DINVNTNY S ) rer 2 R § I S5
IS eSis 035 Ol jme Sy U pllS > e
o s Ls (LDW) &5 oSast 035 (TDW)
Ly o 3 (RGR) (oo iy o (LA &5,
0L K5 55 53 4 S (55YL (COR) U i
CoilS VL ol 55 (4 5V 0 ) (gls K2 sls
S e 2 ) IS (S ity s s 4
ol 53 sy 55 mianti 516015 s (a8
FoS Jeol g a b g oddd ol g, i) 4l
AR b s 8 Ol S et

313 Sas AME Olej ;3 CBR Ol e 4 4l 5 Shes
OLaj 53 Laas gy oy iy dlos 5 el ol
Jeolss ys LA u_;,bjl.(hi).i;:) 35 feS AU
355 a4 (6 S e L g o i
J-ols nl AL it ol (V)
S oslaul ‘54:_.:),5@4:;;514};\ Sl 5353
oS el & i 25 ool 50 45 53 4l 5 Slas
3 8ee 039 iy (A5 oY Jsdr) 5 e CAE
Tl Aty 5o &6 g slad 3 5aS ol g5 (5 g 5 il
e A 53 s 5, Shee ol ol AT Ol 1)
Aol )3 e (Ldls RalS (ST fol 4 o
oy e 4 b S Iy o e e VO
o 035 YU a3 5005 Sl 5 Ll
(Laals o (5 i 58 31y 28 JLiS 5 (651
o el Vo Al i o (5 a8 4l 5 Slas
3oLesS O (S 58 5 Lida ) 3 5 W5 b
L 45" Azils pdlel (Kumar and Sharma, 1989) L, L
DRl LS 53 ls 5, Mes 45 5 oS5 il 3!
(Littlejohns et al., 1998) 01, Kes 5 55 Jod .l 0
5 Sles 45" Lsls 3,15 (Mimbar, 1993) jlaws 55
S o3 Ll s sl as g oS5l 580 Ll
J—el o )13 mn SV ols (S5

@jﬂj)b}\_‘:’.u\_iaﬁouuuug)_i:)éjjuj{

\A

it 055 55 o o (Steeen e ol
gl L LA e a5 il 2SS
Sled 4 i am a3 5 8 &S5 05 5
(O 5Y S8 s Ol LialsT L gl Cas

Gl 53V NYIY (56588 1 mbw el
P 55 33 5 sy Sy am s Vet B s b
e Ls o YL sy b (sl 6 Ty g 550 a8
L:L?ij_:j’;m:jsj.(o Jﬁi)ﬁ«ibbdfﬁch,u
555 A L S A LAL S, e s 5
ot e )y o a5 4 Ll idls VC-YAVYA
L;J:Afd\asjglwcdfﬁ}.«fiuw;&ﬁ\gg)ﬁ:}\
cla_wuasu.sj.g}:VC—HWA\ﬁs,;jgw
55 5| S VCAAWA (5558
[V . 5 SN N SV PRCSUW B U R
P Sl oy o S 4 ol pl e oy Ll
(O JSK8) wsL VC-1973A s g s <5

VCANWYA 555 5 on b 55 1 o 55
Aby Juas sl G Ldy Jad filol 511, SLA oy 2
gl 4 4 5 LVCVWYA (5 ol ol ksl
Sie 8 055 S5 55 93 4 S e S
VC-VAVFA (555 b &5 o &K 5 il
A5 e e g 3mSR (55 50 4
555 ) 2 VCYAVA (555 ails 5 Shes 5 S
JuBVCAWFA (545 S SLAL S ol 5
g}.k&wkgurf\jﬁﬁjp&b\):.wl?j
JS8) bl s s SN 505 ek i )
OF 5y

@—fw_ﬁd—buéuvf‘j):ﬁba‘}m

Moan 1) dlail o ol B 5lles 63
Lo 55 5 Shes 53 SNl (Y ) sladsds) 35
i by e LOT (Ka5 Sl 5 Slas o 4
Olas (V) IS8 Salls i s oS ) glailen
3NAR Ol (oo s) by Jol e IS 5 cdas o



g ails s Ses 4y oS A0

200

700§ VESTIRTEN
[—15 =20 26 ——30

GO0 oo e m oo e
Ty e
200 oo LB

1y

R S 4

TDW gr/im*2) 25 Sk )

100 oo

0 ' T T
L R L - L L. L L LY L L

Growing Degree Days (GDD) sy j3, <yl an 3

6 g ol aliten sl 55 JST 6 03l Sk Y IS
) S0

Fig. 2. Variation in Total Dry Weight in different plant
densities

250
[0 o) el alali
[—15 =20 25 30
2 200 e g e
3
4
v
T B0 oo g T
"
"
&
EO00 e R
ES
z
T S,
0

L L A A N LY R A

Growing Degree Days (GDD) sy o, <ylp> 4y

ﬁf@bd@cﬁ)}&j&b}b&‘jxﬁ—?p
) 890

Fig. 4. Variation in Leaf Dry Weight in different plant
densities

4
: N U, W
3
3
B T
K
2
—
-
= T ™ Ry Ry SRR
(e odls) agg alols
—— 15 —=— 20 —a— 25 ——30
0 —

L LA . L L L L L L R

Growing Degree Days (GDD) sy 35, <)l 43>

Aol Caliinn sl 53 &8 o sl O i - S
Iy SNy
Fig. 6. Variation in Leaf Area Index in different plant
densities

\Ai

TDW (gr/m "2} J5 Suis 538

700

600

500

400

300

200

100

]

Genotypes

—+—PARTOW —=—VC —a—1-62-32

=
A L L Lt L R

Growing Degree Days (GDD) sy 55, <, a5

Sl Gl 5 s IS ¢S anle i Y S

Fig. 1.Variation in Total Dry Weight in Mungbean

250

LOW (grm#2) .5 2 i 30

Sl slacs 55 55 8 St osle Sl i Y K2
Fig. 3. Variation in Leaf Dry Weight in Mungbean

LAL 5, s jadla

Ao Slac 55 53 & o el O i -0 S
Fig. 5. Variation in Leaf Area Index in Mungbean

200 4

150

100

50 4

0

genotypes

Genotyes

[SPARTOW —=—VC —a 1:62.32

L R L - L N L Y L N A

Growing Degree Days (GDD) sy ja5 &yl a2y

genotypes

Genotypes
|+PARTOW —a—VC —a— 1-62-32

™

-

0 SR
g g @ s e et @ e e

Growing Degree Days (GDD) sy 55, <)y 453

genotypes



WWAO Slgs o) o)l cozia Al O1s1 (8155 p ke dlas”

0
0108 <
0406 -
004 -

002 1

[y oila] agy abols

RGR (/@ 10GDD) i 5, olies

S

-0/02
P

s AP gP @ 0 e e

Growing Degree Days (GDD)aw; 53, <yl x>

) (S

Fig. 8. Variation in Relative Growth Rate in different

plant densities

CGR (@/m"2.10GDD) Jyorsme suiy b poe

— 15 —=—20 —— 25 +5U|

0

e 4@ B @t e

Growing Degree Days (GDD) sy 35, <)l 42>

Aeols Calima = gla )3 U guamms Ay Ol oo Sl i =+ S

) SNy

Fig. 10. Variation in Crop Growth Rate in different plant

NAR (n"2.10GDD) Lalls wis ol

densities

(i cidlu] w9 abeals

L R L AN - LR L. L L L LR L

Growing Degree Days (GDD) ) 55, «, > a2y

g dhols Calien = o 3 alles e Ol Sl ks VY S

T S NtLS)

Fig. 12. Variation in Net Assimilation Rate in different

plant densities

0i1
3 OB dcm e Gemotypes
i —+—PARTOW —8—VC —&— 16232
oo TR
Y
5
R A T ,—,,—,————
>
=
=
[TRR L - S oo
B
=] 0
o "
&
00z
A L - Y Y- L L LR

Growing Degree Days (GDD) ) 55, <> 223

S GG 955 53 (o L) Ol jae Sl ki =V SNG
Fig. 7. Variation in Relative Growth Rate in Mungbean

COR (20/m"2.10GDD) Jpoains iy ik o

genotypes

12

O TR L
0 PP coplie AN S
T Y s’ <UD, SIS % WY
0

3 Genotypes

—+—PARTOW —=—VC —— 1-62-32
-6
L L A - L L L L R L L

Growing Degree Days (GDD) sy 55, <yl a3

Sl e 55 55 Jgrama i) Ol Ol i -4 S8
Fig. 9. Variation in Crop Growth Rate in Mungbean

NAR (n"2.10GDD) Ll Gls o

genotypes

Genotypes

—+—PARTOW —=—VC ——1-62-32

i g P o e et et e @ e e

Growing Degree Days (GDD) aw, 55, <)) 42,3

Sle G 55 s el Cdar Ol g Dl uis -V S
Fig. 11. Variation in Net Assimilation Rate in Mungbean

genotypes



g ails s Ses 4y oS A0

275
25 ( ) Lol 250 Genotypes
gy 4 B S .
_5 250 e _5 —+—PARTOW —=—VC ——1-62-32
J] J]
7 L
5 225 § é
S &
% 200 B i S
% X
" 475 4 B T T S
& E)
o 150 4 S50 feommeomnnemne e T B g
= =
2 125 =
- T 1 W
= =
w 1 o
Z 100 B . S
75
75
I T It N N N R A
Y L Y AN LR

Growing Degree Days (GDD) iy 55, yly a5y

& - e g . - . &
ulbdu%y))béfﬁe}ucldﬁu‘ﬁ—\rdgﬁ

Growing Degree Days (GDD) sy 35, <)l 422

8 Aol Cilisne - sl 53 S5 5 05 5 o Sk -V F IS

S ESNE ) Fig. 13. Variation in Specific Leaf Area in Mungbean
Fig. 14. Variation in. Specific Leaf Area in different plant genotypes
densities

&ls ;ﬂw I B TR W) EE N PRES
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*and **: Significant at 5 and 1% probability level, respectively.
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Table 2. Mean comparison of grain yield for genotypes and different plant densities
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Grain yield (Kg/ha) Treatment

(e Se) & 5 dlols
Plant space (cm)

(635305 45055
Grain weight (g/plant)

13¢c 1603 ab* 15

18h 1713 a 20

2l a 1639 ab 25

2l a 1379 b 30

]

Genotype

16b 1439 b Partow

18 ab 1589 ab VC-1973A

21 a 1723 a 1-62-32

33 T s 51 o SSls (gl aladin 0337 bl dizn &5 2 (g o (6lols 457 Oz o gl Sl D | 1
s 13 sma 0 CIM
*: Means followed by similar letters, in each column, are not significantly by different at the
5% level- Using Duncan Multiple Range Test.
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Effects of plant density on grain yield and some morpho-physiological traits in
three Mungbean [Vigna radiata (L.) Wilczk] genotypes under Ahvas coditions

Habibzadeh, Yl., R. Mamghaniz, A. Kashani®

ABSTRACT

In order to investigate quantitative traits of mungbean [Vigna radiata (L.) Wilczk] genotypes, a field
expriment was carried out in 1999 in the experimental Field station of the College of Agriculture, University of
Shahid Chamran Ahvaz. This expriment was arranged as factorial-using randomized complete block design
(RCBD) with four replications. Treatments included plant spacing at four levels of 15, 20, 25 and 30 cm on row
(densities 133333, 100000, 80000 and 66666 plants/ha, respectivly) and three genotypes i.e. Partow, VC-1973A
and 1-62-32. During the growing season, six samplings were harvested from plots and the total dry weight, leaf
dry weight and leaf area were measured. At physiological maturity, grain yield was also measured. The results
showed that among the three genotypes,1-62-32 was the best, and produced the highest grain yield (1723 Kg/ha).
Growth parameters and indices including total dry weight (TDW), leaf dry weight (LDW), leaf area index (LAI),
crop growth rate (CGR) and relative growth rate (RGR) were also measured. Among the three genotypes,
VC-1973A and Partow had the lowest and highest specific leaf area (SLA) respectively. In this experiment
Partow had the lowest grain yield (1439 Kg/ha). The highest (1713 kg/ha) and lowest (1379 kg/ha) grain yield
obtained in plant spaces 20 and 30 cm on row, respectively. Increasing plant spacing on row increased seed yield
per plant. Decreasing plant spacing on row increased TDW, LDW, LAI, CGR and SLA, however, RGR and
NAR decreased. Considering the importance of SLA in increasing grain yield, it can be concluded that
increasing grain yield in VC-19738 genotype was due to less SLA, therefore, it is recommended that SLA to be
used as a selection criteria in Mungbean breeding programs.

Key words: Mungbean, Density, Genotype, Morpho-Phisiological, Grain yield, Specific Leaf Area .
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