olnl =) oLLS pole alxo
(\—\V) \Ya-. b)LoufJ gy 0,99

T (39 Prg Slo il (S g (B iy
b b (9aSilo 41 35 51 okl b
Tpoio dazme 9" wge (e FT SERS dpes ! b 1S Olowy
ot S 5 o8 (5559UES 0aSEls HLtils 5 (55 Golw g emtils o )
g o &ls (65, 9lES aKEils skuwl F () 428 a2 CE P IE S W VIS P CH WP A o
(AA/Y/YA iy o a5 = AVIA/Y 23l 3w b)

oSz
JJ:SJJ;‘;A ‘.}ALQF Sl Aas 5),9]}.’}(5}.’.‘3?_.&‘)} chb}&cﬁﬁjﬁf g;"‘)ﬁ),’a'“"“'.’
FY FY PY PV sl s g 53 01 b b o Sliw 1 (5 g als 3 Sles S35
4¢ IRFAON-215 Xcl\..o 5 Fwgols X IRFAON-215 gla B3 51 Lol BCY 4 BCY
@L’S LS mlsj‘ﬁwb‘ééw J.alS ‘5\.&55‘9.% C)L QUJ.}}UJJU h.:‘f.’é).:}
>, 46 ol J.Eu j‘ L&Jw.a' ) ‘_;J‘:u.'.u Q‘gw aS s Hlas wa'l.wb 4 o J" J.Al?
5 My Slao 53 el Gl B s B omIIAE e (Iubls sy anllas
sdalin 43‘:4«003‘934&}5 Jjb nL*S/ tUSJ‘ Y JJS.LQ& ‘5|J.3 Jbﬁ@gﬁj‘gﬁ
Jdab 45 sl Ol (g el )b s Je 5l sl b Slis (6l s fos N WIPIETE BTN 4
S5 el St cou i 038 W 55wl dsb 5 sl SN 3 Gls B
02 5 dal BN s als 5 Shes 5 olS g1 ls Ao O35 olaw a5 Jb> 5 azils
L-wj: f}é jw BL wéu}’.' U jj) )'M 3 43‘.: Jﬂ.«.ﬁ LA.;‘) S oo b}j c4.;|.> JS.J: 3
ol B8 S sgms Kby Sl axys lhe S 15 ST cow LI e o
K) ..\.'....g:au x IRFAON-215 653&3 PL el.;f CWJ‘ 9 &ls dep O3 Lls JS.:« K] JJL d‘ﬁ
A s olew a6l y 938 IRFAON-215 x él-a SN s ails SS9 &ls e U5y
J‘..a(..@..,.\s‘;w}m; 5 50es gl p s 8 sdalin ,ail cldi 3 Slmjs SN s
o g3l o3lialily 50 51 (5 S0 Ol gy o WG S 55 OS al 1 b

308 34y pol Guiw 3 edd adls Mol

(SRSl (S5 dde 05 Jes s ke 4 iSOl So3lg

S BE P
2 Jyame onl GBS ols 51 (S 0pe) p0 Lo y9iS EPI VT
03221 L5 el o cnlpl (FAO, 2007) 25l ez ok o =hy oblS e 3l S &
wellae oSl g Jyamey o)) adgi Gojbo 5l 55aS oy 10 5l G sl 213 oes alé Sy 5w oo
wlbp l 2y BB e mr gl 5950 @ olpl bl o a5 pl 342y bl Gl
G 3 g 3l 2 50 1y liSess 5 e oels g 0sbior a3y Sl oS (nl adg 5 s

E-mail: dehghanr@modares.ac.ir cNY-OVEFAY - a2l SRS dax gt 0l gl ¥



VWA ) o led FY 0,50 ol el SalE asle alxs \

Honarnejad & Torang .ol a8l plxil o s
aisls lis b s (1:Kilo 4555 31 eolazwl b (2002)
slass wlS gl @l o Sles Clao &jlg o oS
Pl orizmen g Sodle (il Sl ades Jsb g axsy
P e yls adBe by W il
&olass ow,p 5o (1994) Honarnejad 505 ol
Slas (Ssy JysS j0 a5 dges odaline g Slas
Codle Sl g adg> Job g olS o ails o Sles
Cruz et al jislejl og cialidl 51 pus 5l i
O 69y b u1Silie 430 &g 4 4S (2006)
om0l 28 pdy plonil Lo 4 polie 5 b 3,
azaile ad; o Mpe Blie S5 ol glayl
Roy (§adzd 10 (piored 0g @Lc}w Slews )ul) S
Sy oS gl s Jue b (1993) & Panawar
whpdy pbxl Wl Bl 315 laps 51 bs)l
Solom 4 el Caoglie b alal, o a5 0l atie
Cedle g ot Sl w0 2l (KiSew
e (2001) Sharma & Mani 5,158 elwl 5 8)ls
10 B e, olaw Slae glpy by ol el
5o Al o Slee 5 ails w39 olS glad s S5
Conas 9 Ca..i':‘.)ﬁ ua>L...: 6‘).' JJLO.A 9O O )—o.u.a.».’ 439.3
o otali3l e 5 I3 it s Gt s
ol e @ LSS Lo s
S5y S SRy ewyp Saa L pol asllla
S an ot o ozl 5 (S ails o Slee
Ol «jleitogmicoainS ] uS slayy olows
Ol 0aiS JS by cundle ax o g (s pdycdl
bzl bdas S0l ar3o oy, 5l olinul b wlao

>

90,5

b g5 9 3lge
Wl Jol> calizme b s sglas 50 Dlidas
IRFAON-215x Lo 5 diayslixIRFAON-215 ol3 |
ol Gl s S S solawl oy5e Budzs cpl
FY Y ooy sl s \WAS Jlo oy jskice
s 28 leie 4 b 335 ol 5l Jol> BCY § BCY
agd WWAD 5 VWWAY ol b s a5 ()

bl JUR L..»..." 0,8 Sal)l BUBI- CRPWIPTR L
Sloime) 0g dgdzme Sde Dl g0 CoiS RES
Gl b 5l ol o el s oolial b
(Verma & »,.5 o 1,8 jhaiow mhaw axly 1o Jsame
51 28T Gaa pl & LS cgs Srivastava, 2004)
O g Glio g al o,Skee Sy slo Sy
S D)l ez g 0aliS XIS glagy) olas Jals
ey e Glp ol )l Wl e sl )
el cnl 53,51 wald sln by, (nFmilio |
o Ll il e Bs 5eSilos 4505 5 Wgls 320
Oloj s )3, B iz 090 y0 Wsls 435 a5 Jl>
wolasl job 4l i (1Sl 4500 cyled oo oy
Sglate g s 5uSbeo 5l oolatwl b 1y g5k
(Kang, 1994) o5l oo pasrive D S 5l Jol>
ats 5 A sl G (W pbxil b jelae ooy
@355 G,k 5l g BCY 5 BCI FY F) (cla i i
09 0 897 ge S gy Glgioe s (SSkee
sial®l (S el ams o g s e g
.Mather & Jinks, 1977)
Srn 9 Doy e Npmd dy b Gejsye
5 il (Y g0 (BW 5l eals adg FY sl joe
ol 4ty K5 b opally Lawste o5y ollg b duglie
SL cadle 548 weudle @ Lyo& EYNRT SRR
JrsS &5 ol ol b (S po Mps bl
S g o0 o3l v Cho & suisS

Sload adgi gls sged all Sl &5 (gjel o™
2 esSises Gl U el el
aibge FY Jbo ol 5 Jo o slodes
ooy 3l eolatul g6y o .(Mather & Jinks, 1982)
Lug ol eaums LSis syl 9 als o Shee slp
(2003) Virmani et al. ale> 3 -pddse 5l (gl
(2002) Nuruzzaman et al.q (2004) Alam et al.
ol 438,518 () 2 3 90
L oglee las (g9, oown Olllas iy o
Ol 425 ale Sl alise lahg) 5l esliul



TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

(m)XIOO
HPV
Gl b ply cs 3 4 HPV g MPV 593 Lalg, 5o
s (MPV=DPey s el s

2

Lsgio 5IFY (il L3 il o iy aly 35,

2 e HPV) 5l (351 9 (MPV) cpally (55

2 daly, b gollas t yge;l 5l eoliiwl b Slas 5l plas
12855 )18 geil 05

oy bwgie ol 5 Gujgie sle t el
:(Wynne et al., 1970)

F, -MP

i
8

Sy el ejee Glp T el
:(Roy, 2000)

= 2
i)l eSSk ‘Fl sobensl iy 09l e
5 (Kang, 1994) SG55 (59,0 dmwlns &l
; Llg, 5l (Alam et al,, 2004) ] (5,ls gxo (905
090,85 solawl
(ID) (Se55 $950m
ID =[(F, - F,)/F]x100

1SS 90 Slp b ge)]
1D

[2 .
Gﬁ +Gﬁ
2 Sl o A
5 Of 3 5 Sopom S ID ol jo o8
- e. . - 2
ol 1) FY g FY .80k uib)ly wuip 4 O

t =

VSN
Mather & g, 5l s S5l 4325 sy

ozl )5l sy b eolizul (1977) Jinks
P9y Sl e 2 50 ol ly sl s 4 (S5
5 O3 e b oslial | Gjs Slaye oo

1. Weighted least squares

L Bolar JolS slacSoly )b (B jo caings onys S
2 &y )5S @ p Dlidos duge ds 50 )0 S0 4w
5 By arBo ¥F g a0 FA SLélss Job Lo,
el b Jlod 480 V8 g ax 0 VY Glidls> oie
s S 2l 5 35T sy o ) 5 ol e Y
IS e IS e 0 ol cwnS pH=RI0 L o,
PR BCY 5BC\ LgLQJ.wJ u_'D.lQ) ¥ L Fy J.w.’ 9 L‘bu\.”s
CAS e ¥ sk sy Ve s FY i s s, 7
SS9y o Lbé.vy alols CporeR g Ltauue) alols aials
s as ad s s s e le YO b,
CEpdy Sjge CAS Al e ok o oY glacadl
ST B g L 5l s, olows o B g0, ,0 &l
glis)) s IRFAON-215x allo 356 o _soady>
aisols x IRFAON-215 355 ;5 asgs Jsb g oS
R CA IRNLI SV S ICLL JU g B P SOL 2SRV PPV
s PY PV pully 5l aien Vo ¢g 0 pdiges glail> J
S OLSST )0 659 Ve ggomme 13) )15 2 )0 FY s
Ve g Yo VY g 4 FY 4 BCY BCY slo s ;o
YVe g8 A 0 LS Y ggamme 10) L5 2 0 @y
23S g S ol las (g ks peiolol gl (w5g

oog Jley slapsesl 5 o ssbel slaarses
4520 0,90 alizee Slaw gl 09290 slaud dosls
O 50 Ll gre gl odmline b g a3 13 il g
2 plnil Slas sl b Jus (50le 4525 daJud

9 FY polie o Jolis ulul ) 3llae jg e
Loomiore ey 5 (Gr ol b edlly (nSlee
Ol p Blhae e e Cud) (o mefe
)‘ oolarul l) ools uj)l.‘dc K9y 2 ()J)J J.”s la k)J"\'”5
:(Matzinger, 1963) wo 5 aculxo p; lalg,
iy bwgie 4 Connd Bllae (5950

Fi—MPV
iely Jawgio dy S (g j9 0
FoMPY o
MPV
Py Ay 4 cod Bllae s j9 i
Fi—HPV

P Ay A Cod (e e j9 50



VWA ) o led FY 0,50 ol el SalE asle alxs ¥

4 4 2
2 2 2
A =407, =2(Cpe; +Opcr)
2 2 2

D =4(o}ye + 05, —0r, —E)

2 2
F =030, =g
A (heme) S)lg JB e Eejr 398 Lalg, 5o
F s oy ol i D oultly (al3il o3
ples anly o d g a Swes I S a5
Fooehl cofe e anibioe &5 sbole
wly 4o TaST LI slagys a5 cal ol sasmspylas
odd g pSojll Cao 3l gyies e a5 sles
sl ol s Jlade g oyl 1y (o Wiy 4 ced)
sl Wy yo i e slagys a8 el pl Sl
b )1 13 Gl 3550 Cdo sln eSO
AD/A) el ax o )l 3gd syl 5l oolicul
ools olas 6l FADA el craiomed g 0 dslono
oasS S oy (S g Sedle ;5 Sl 352

(Mather & Jinks, 1977) a5 5 drwlos culaw
I eegar g (e rdlyy sl (Gl

(Kearsey & Pooni, 1996) o eolaiwl Loy,

2 2
h? = Op; —Og
B 2
Gy
:(Warner, 1952)
2 2 2
hz — 2GF2 _(GBCI +GBC1)
N

Gp

slosbs, sakly, 5l osliial b 5e Jolge ol

5 (1981) Lande (1968) Wright li.g oo 4l
oyl Sl g0l awlxe (1982) Mather & Jinks
B osliial 390 e Jalge slast bwgte Sy &
B S Sab a3 (Se) el eisres (285
93,5 druloe ) abal) jlesliiul bao)s Ve g )
:(Hallauer & Miranda, 1988)

GS=h}, *\o; xk
Gadyeily (Y oSy osil GS ol e a8

|) g.)l.?u.;‘ IR W) ‘kﬁ o g8 U"""L.’-)‘j ¢ GP PR

2. Effective factor

(Vx) o0lgls uilslg ar oolgils o)1 ol 31 olows quud
a5 ,0 &5 (Mather & Jinks, 1977) ob acwle
1 ol — a1 e ColiS a0 8 wslid ol
a9e3l 3 ool b gsg 5 ite il (g3l o
G5 09e3] g odle 85 HE (3550 psSulislS
b @ Dy C B LA il pwhie glagses]

rdad eolaiwl Jaw colaS cwyp slp 15
A-2BC _P_F

2 2
VA = 4°BcLa Oy
B:2BC2 — P2— Fl

2 2 2
VB:4087C2+ P24 FI

F2_2F1 . P _P
2 2 2 2
VC =162 +4°F + Or 4 Or2

57 Stales] o (145 (W 50 Al @ azgi
F) slaase BCY g BCY (sl s angs (5l 5 coiilo
obdie ge3l g ool oolatwl (g ol Wiy lgie a

2
Oq

0=4

1 pdy plxl i ©)ge 4D g3l
b, B _BG _ BC,
2 2 2

vD =4°% + %sci 1 Obe

bl bl aw Joo ColiS pae D90 3
b bl i e 53 (s3] 5 ol ool
Syglp oy daly, 5l eolawl ¢ (1958) Hayman kg,

B s 25e 1 osasl b il o sl s 5 wins

=

JOEK
m=F
= BCi_BC:
P_P

d=—5—7+F1 —(4F,)+[2(BC: +BC»)]
aa = —(4F,) +[2(BC: + BC>)]
ad:—5+&+B7C1 ~BC

2 2

dd =P, + P, + (2F,) + (4F,) —[4(BC: + BC>)]

Mather & g, (wlolp il )ly izl uioren
15030,5 3,90 5 O yge 4 (1982) Jinks

1. Joint scaling test



TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

O Jso2) (oyp 9e Slio uibjly ajes
() b jlad o o gxe Dol 0929 oaumoylis
OBl cnlplis 09 (X 90 y2 (6l Slie S,
P Ghyy 4 olie gl (S Jel g e
WEeB1s 3g2g Lo s il )lg 9 (eSSl
S e ol gl s Sk ¥ Sy
yob oled e oo plis Glize o s jo ) Slas
x IRFAON-215 3% o ssi0 abiode a5
i 5 4 IRFAON-215 4 asugolls ally g0 caisolis
adls 1yl Jsb nShe (i Somb 9 R YL
iy Al (Bye Cde Sl (neS 5 (n A
b Jsl Jes (2555 (B 5 ol ally @y Ly e
xSl CnyieS 5 Cnyiies 0ss IRFAON-215 Wl
Jus g IRFAON-215 Wiy a5 i i a0 ails S0 (gl
iS5 5 S g IRFAON-215 Wiy o9 (slaie poo
OVl 5 ol e Syl s L gl s
@il o Slae Glaw gl ails |y Glo ws (59 ol
O (FY) ol Jus adig> Jobo g LS glis)l
b o Sles eSS &S b o cib | (o Sle
Jsb 5 olS el sln 5 990 (FY) pod s 2 Bge
IRFAON-215 olly & puSilee Rpombn adss
My JRFAON-215 x wllo S 4o il olazs|
Ot glle Wiy L sl b (o138 (B 5 Lo

Sl Gl gl p ool Lok lade) wims o lis
VIS g VIVE Y P L plpcs g an Y gV
(Wright, 1968)

(P,~P )&{1.5—[2@‘5 x(l—ﬁ)]}
1 2
EFl= PZ_PI PZ_PI
Gi +00, +(2xG3)
SX[G]Z;Z Pl P24 Fl ]
:(Mather & Jinks, 1982)
(P, =P,)’

EF2= 2

- 2 2 2
(2%, )—(O¢; +O5cs)

:(Lande, 1981)

(R-P,)’
EFN 2 c512’11"'622 +(2XG§1)
8X[GF2 y 4 ]
:(Lande, 1981)
EF4 — (E _§2 )2
8><[(2><G§2 )_(GZBCI +6123C2 )]
:(Lande, 1981)
EF5= (E _E )2

2 2
[8X(GZBCI +6123c2 _012:1 )]_w
4 bl Gladd 5 a5 Slslxe (sl

2,5 plxil SPSS g Excel sla, 53l o 5

IRFAON-215% #lo 5 dtugolis X IRFAON-215 (gla 35 10 ool (5 S ojlusl Glaw ool il lg 4300 =) Jga

2o Sl e Sbo

S

s b ATl aske aoop UG

Qls oye als Job df s

(cm) (cm) @ als (g als (cm) (cm) >
e Y&/ - I YY" e ey Y RS ‘; 3
YA vavy'” V227N LAYV AL 7 2 VEC E A (Jd o5 2 }
\IOF for Velo YRR ey JOPE . b 5
Y/sY f/fY AIVA V/AA Y/¥a Y/-4 VY- D ok caye
G 3, olows S Lo ) PHA- &l "
L::A-JLP (g)r?:o <gr>ji alo g (c;:;c <cni§b i olmmes g
<At \R7AT AR e -/¥a Y S5 9,:
V370 SN & 07 Y P N AN Y oA ayeyT s ) o B
YIvY 5 TS e ¥ VS s g
VA VIOV ¥/ AT AIS - \IYY () Spsis gy B

TN Jlei! o jo Jls pne Sk 4



VWA ) o lad FY 0,50 ol el HalE asle alxs $

IRFAON-215 % allo g aiwsols X IRFAON-215 (sla 35 ;0 oot (5 o3Il Sl Jlne slas 5 o Kileo -Y Jgo

Gl sl Jud jo
Slaw S
daig> Job ol elas )l ails o,Slas Al wo )9 oo S5 Qls oye als Job m 4
(cm) (cm) (8r) (gr) (cm) (cm) 3,
JEAEYY/EY VATV PYIEY VIASEYAY o/« FEY/VA AT == FR <[+ YEYIAD  NYEVV/FY Py ;
SJOVEYN/OY  <ATEIVYOY  YANAEFFNA o[+ YEY/YA o[+ FEY/VY o[+ YEY/FSE «/+aE4/AF Py :3
SOYEYAYA VAYENLEIVY Y/VEEOY/SN o+ YEY/OF o[- OEYIVE <[+ YEYIVA o[- AEY YA Fy (‘_‘\.'
SIYYEYS/E ANAENO/YY JAVEYYVYA o/ YEY/OA <[+ YEF/IYA o[ NEYIOY [ Y- /Q) Fy §
SJEVEYY/EY VFRENOA/OY VOVEYALY oo ¥EF/N o/ FEFIYY <loYEYIPE <[-sEVVNA - BCY E
=)
SOVEYE/EY  vieOEVFY/AY  V/POEFY/A0 o[+ FEYNE o[+ YEF/o¥ <[ YEYIOY o -/-AEV-/¥e BCY
b 59, olaws als o,Sles als wo 9 oo S5 &l oye als Job m
(Roabg> (8r) (8r) (cm) (cm) )
SAYENYIOF YVAESE/F o[+ YEY/IYA o/« FEYIVY of s YEY/FE +/+aE4/A¥ P (z\'l
<IYAEAV/TE Y/FEEYA/-Y <[+ YEY/AA [+ YEF/OF Sl YEY/FO o[-V Py <OC
NARE= A AMARE=2 7R o[+ QLYY o[+ FEYIAF [+ YEY/FA HARESARIIL Fy E
BARE=SAYIE VAPEYA/SQ of e YY1 IRA =S fI\ RAES AR SEEEYER =S RVA 8 Fy ?3
BARE=TIAYS \AESATRR o[+ YEY/IYA =S dAed o+ YEY/YA <JesEV-NY  BCH ®
AR E=A VLV VIAOEFSZN A o[« FEYNY of « FEF/AY SJYEYXY - /-AEVYVe# BCy

(1AIAA) oLS glas || (LN V/AF) algs Jobo o(L5V/E2)
x zdlo AW ,0 00 )5 alax>de (LVIAD) ails (bye o
Ao (59 e e gime Sl 39 20 IRFAON-215
Ol i b cdsline alsthio Slee g als
Frly g pdlls (oSleon Wl (ool 900
g PNF oy a) ab o Slkes Cho @ by
WL anslae ;o I pl uitiren g 05 (LOV/FY
S5 Gorom el g s Ol sl
al oy wlao ly @B ! o g e
25 0% 0elis (L FYI0F) s o Slee g (JAY/-))
TAYIAR o VFISY L oco a0 ails S B g0
55 Gaom ke @ b (S5 Sasom G
oelaisl 093 4 pgd g Jol (W po 1) Jlo gime ik
30 Cao opl jo oYL Ol snimoplis aST wisle
e S (Gole a9 og (FY) Jgl Jus b L3
L oawlie ;o0 FY o al S0 o

(Roy, 2000)

é}g F)

do Jae o el oply 4 by mb

2 el 0ol @Y Joaz 0 (559 sy & sl
x o 5 diwgels x IRFAON-215 55 g0 o
Jsisime Slio aJS ol m jel, IRFAON-215

Lo dils Job Sl (iS5 calils 1) ails Job
IRFAON- o3, (yized .55 IRFAON-215 3, 4
Iy dlo dus (39 9 o S Slae polas o eS 215
Slae ol Glp a5 by aisls plas] 0 4
b sl s (85 0 W 4 ol 4 ke (i
P ey 4 al oSlee Ol (teS g on e
Sl L)J)-AAS 9 t).’).».m.».’ A sdolin £9° 9 Ja‘ Jm.:
s 9 sz 4 g @S Y Jou o

Oeizen g 5 p Wy g pally uSke (bl 2 3llae
5 olS gla )l cails o, Sloe lao (gl caiyolds x 215
bl p logine g Sude mjgie ades ok
Ot 208 esalie g ally g pally (SSke
Ay 5 iy eSlee (bl 2 (oo 98 Gl
g YeNO ciy ) aild 0,Slee Cho 4 bgye i
b o Sles 5l g (SW ! o 0e OYVYY
el g adgz Job Slio 4 gy Glime (n i
aly o Slee Gliv gy il plasl LS



TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

5 5 Gt bly o8 Col Sen wigd losne (5
5 il aals i cdo ol S e L olSe
Wb anils 09>y YL sleas, blie &l ass
sl & o5 sleolSe o 153 0575 S U
g aliwss cpl o gl 09l ools lad S5 90 hlie
9 e ColiS (e 9290 (ASLS (aBly o 8L
3heolanul ( Ulye blae Olil og o Jae pas
5 Y Z aile S glapygesl o Fad iy glafus
AY AY 5 (Giaw Blite Ol 5l 2929 (o) 1) X
Sty (Bp; Jlie Sl oLyl ) AY 4
S had Gilesl cnl )0 aSol 4y az i b cnlpliy 095 oo
PV 4L sle fus  ogdle) FY 9 BCY BCY s aw
2 lass WT,e Blae ol il i solizwl (FY 4 PY
pae el 485 J1E (pwyp 9j50 (55 O 99 9,00
12 Wl oo (55 93 Slm] sla il (o Jlo sne
Sl slaws o e Bline Ol jl aw)pm poe
Bl oz 5 g 6yl Sl i 55
S Jels sl i Jae ) Jols s
Fohlh sl s 5 Wl £ Jgam o My hlas
Oled 09 o cxe (W g0 o 0 las alS glpm
SN e ol sl wsFe aasdle aSTb
Pk 3 Jsb Olao gl diwgelis W IRFAON-215
sl ol og Sl cime olS gl Fg sl sy gg cails
e s Jsb sl IRFAON-215 x Ao 3% o
o sre poadss U gy slaiigdils ao (5 s
s Skee sl Jgh S ,oild] codle b s S
g als o Slos gl pgd B ;o 5 olS gl )l 4 ailo
S pl @ a2 by og logiae (a3ade> U g, olaws
a5 il bl Gl e sgr Syl (nl Cudle
oLS glis)l g W 90,0 y0 1) ails o,Slae a5 Sla ]
Jsl Sl B )0 oy arl) (poadys b 55, slass
Iplas bl a4 caws Wb s oo Juli8l pg0
.(Mather & Jinks, 1977) ool Il cains o ralS
Lis Jol (B 5o laal aolisl x soli®l Jlie
Wlo do 59 slp ped (B o g als o Slee Sl
Slog o pme poade> U jg, olawy g ails o Slee
x wlo S e [dd] codle x cdle ol
39y olaw g &ile S lo 5 ,e gl IRFAON-215

5 s sk Slao slp Jol W s [al sl oy
30 90l glay )l g ails o Slos wils wo (39 cls SO
wls s g9 wls S5 5 (2 s slp pgd (W
5o [d] Syl o piae poabg> U g, olass g
5 ol gl )l ils ws (39 ils oy gl Jol (S
@ls JS& g (oye @l pgd (W o 9 ade> Job
oade> U gy olaws g ails o, Slee ils wo 3
B A gol,al Lulie sla eyl s 0,5 s e
S50 Slao adS 5y50 50 a5 04 ] 5l SD 5 C
Mo e Gl (S Blas (B 90 0 )0 (o)
— sl 8l ool Jas culaS pas ounS Ly a5 wes
o551 omswlels ol (0 Jgazx) sp oo
g 8 Slho el ol o Sy S e elide
9 o s lpls (F Jouz) ol o soe (B
el - il ool Jaw ijle aS sls olis yge;]
odd o) Slho (Se55 sl il (poled a5 4 ;0L
097! pail 5 Joe SoliS pas Sl S)ke 4 g 009
95 orl3leg bl b Jae (o) 2 5 $5les] Sl
oS Gl 0929 bt plowl (g el b gy 4 4
S wsoly lad 1y Jae colaS poe yge5l g0 o
55 4 |y Joe Calis pas St elide (03]
L .(Mather & Jinks, 1977) aas oo lis (5555,L
Codle — il Jaw colsS slagyge;l 4SS ogg
(etalidl x o Lmali8h) gl sla Sl 5l slaST
Wals o g (Condlé x Lioli8l g condle x e
slasls bl (1996) Kearsey & Pooni alal, ol jo
o sme Codle- _aulil Jow colaS slacyge;l ST aS
colie (5 90 Bl S L (Jae axS j3 5 Wigd
Ilae Olil 092 cpl b Ll gl ooy Lasis
Wl oo 25 oo a5l (SO warils o pme e
» OQ)LC 6140‘39 cAS...u‘ Ja‘ ..\...ul) &5;45.9 LJ"‘ [PV
Sy g $yole Sl asle M e blae ol
ped Jdo all amils sy cenl (San owi
sloas, UToe blite Olpl ogmg 5 56 Wil o
aAx aAx aBx aC) g5 aw Jlaw ol asle 5V
> 3 (dAx dBx dC 4 aAx dBx dC . aBx dC

9o hlite ol 31 oo asl 31 s asl YL



VWA ) oyl FY o0 olnl sl LS psle aloe

S B ;0 0ol (5 ,Sejluil lao (6l (S G9y0m 9 2 Mg 9 (rally Lawgie pelul (o g Bllae o jg e Y Jgo
IRFAON-215 X llo 5 wiwols X IRFAON-215

Slaw D
g b Sl oSle  woyyy  JSE ab e o b T
(cm) (cm) @gn «ls - (gn) als &l (cm) (cm) —3
YYA- R1AA FANA YIYO O YAY  YIVO /sy cplly Lasgie 3
Y4 YEIVA \Y/FY JYS S SODY Y —YE cly Lasgio Lololyy 3llas ugigris 1n
A ZA RN R71 S PYLV R 70'Z S U1 0 VL W 71 72 clly Lo olal s s s ‘;
ai fIvE /Y A 2 Y| (Y PR VS Ft lly ol Bllao join Q
\CTAZ A 7722 AV 4 S/ N I 71 S Y ¢ Sy Gl s jan
ok *% EES ok ok —
VVAF 4/A4 £1/50 AT VEEET Vs ol S S8
39, ol Gl o, Sles wo (9 s aly eye s Job
SBADeS> (gr) (gr) «ls aslo (cm) (cm) Al ke
ay/ov FAISY VAY OENY Y00 )-/f8 cplly Lasgie ;
YIOA YO/F) ) S LY SV L YN} el bagie il 3lhae psie Q
Y/Va ATET Y PR R 71 Y PR crelly Ly Gololys oo mtjord B2
~NIFF YYIAY YA LS T\Y S P YL 2 S Wly obol s 3llae 55,0 g
-ANY BV Ny NYVA VAR fIvD S Wly Gololyy o gz
\ISA LTI RN 173 ST V) C RS Vo LY S S

TN Jlei! o jo Jls pne Sk **

Tr N 90,0 addlas 8,50 Slav (sl (550l ,L aw o3l jo iz sla il o”]ﬁ—f Joo=

X [d] [a] m o e
velxT 44 AN VoA emals Jsb
AN —ngt e Yy ©m) als e ;
yyasy oA A" ey b s 2
QE/AY" gy o8 Yev @ wls 0o 55 &2
YAy Y/VA YO8 YovA” @) als s Slas %
VA e vajy” VEe oA ©my oS el 5
LCVAREN gy A VAT (€M) asgs Jsb ]
sy /-0 ey Ve cmyals Job 9
YA AV —ng e vies emyals pe X
N AZAAN ne' ey ey dhgss 2
oy’ ey ne im™ @) ls ao 0js %'
YAy Wiy YIVA Yoy @) als s Shee <
Al -Iv$ v aNng poaiss b s, slaw g

Lol cdog SW 9,90 sladdly 4 audly ool (53l
sloyehl ki (B g 2 0 &l oS oy
B s dme dal3l x il Blie Bl g codle
IRFAON-215 5% |5 als JSi& 5 Loy <boo gl

TN 1D Jloiml pdaw )8 ls gixe odimolid i i 4y REg ¥

LS‘)" )f_lo ‘;)L el kSIB WOy )‘\3 0 Gmé‘\-wj-” L
Mo 51 piman a3 ot s plaSres

s ao oy39 sly Jgl W o ladl codle x a3l
olawi g ails wo (39 ils Bye Glp pgs By

obad wls cplsly lad jlo gme Sl poabigs U 5,



TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

Al oo dnlllas
Y dgaz e ombly slizl oyl 5l Jeol> b
g Wl s Gjg s JSE g Job sl codle 59
039 9 Nmwoll x IRFAON-215 33 ;o L5 glas )
IRFAON-215 x zdlo (BN o ails JS& 5 ails wo
SIS B g e e clio ple sl op
o F el o lade au0 )8 comlin ail cole

30 Sy Nog Lo s GUT G Y- I COWIT W
clil Slis cnl @y IRFAON-215 x o 356
Sylg yo Wl Cws SIS g G ‘;JTJ._c Sl
o (nl 3g2g b (BN 90 2 50 55 il wo (9 Slao
il g5 Jy iy sl pl gily] ol
S)lgs Jol (S 0 a5 5,5k 4 w0gr Sglite (55l
Codle x caulidl Blae Bl puS cow ails as e
Sehlite S eg cnl poogdle pgo (B )5 (Jy g
Exose (nl g g g (il x (LaalEl e

T W 90 ;0 anlllas 550 Slao 6l D g C B A ubide slagge;l -0 Joux

D C B A Cao S
ys” VI e IS ©m) als Job
—/-0 —vy” s e @m) ails 50 ;
vy’ vas sy (g8 ab s Q

s sV ¥ e @) &l so 0js P2

R YVEN 2 L VN S L ' @n) als 5,Slas %
-#/4- R 5 SVNE emy oS gl 3
YnY R -Y/- vy €M) asg> Jsb ]
-+ Y0 —\Y e A cmy als Job g
N RV SRS seva” emyals e X
vy’ VA AL e dedss 2
u 7™ N @) woso s Z
\EIYS _SYIVE Svey ey @) als o5les L
yiae” Y wra” o e asdbss 5y, ol ES

TN 570 Jlana s 4 s sine ,Sily i 4y Ry *

Tr W 9350 addllas 590 Sl sy (el ,b i (B3l p o alises sla el )b 091 5 =F Joux

[dd] [ad] [aa] [d] [a] m Sdo S
Y VO —VY BNAYS AT ey cm als Jsb
NG ey - Y T ey €m) wls s ,e ;
< IAY oo NN 1PV no YA abgss Q
I8 ey oy AIvE NS /Y @) s oo 3y 2
SN VIFY \A7/Y YA A 71 AU AV1 7 @) als s Slas %
SNAA -AIAY VYIA Y SRR VI SR VL ©my oS el 5
VY5 -YIvE -FIVE YIAD v vess (€M) asgs Job ]
—+IAA “IYA .10 -5¥ JAT e cmyals Job 9

wa oy — VY ¥ VR R 7\ 2 ©m) ails s e R
R - ¥ I SI¥Y LA T s Jss 2
(IVF e BN oYY AIVE Y/-q @) &l so oy Z
“YNVA SVIvE YYINY sANY /S VYISO @) als s Shos %
S A VA OIAR" MEET A RAT are T asasgs by, sl BB

TN 9710 Jeiol mhaw jo jlo cixe Kby cud i ay ¥ g *



VWA ) o lad FY 6,50 ol el HalE asle alxs V.

og ails o Sles o Ve L olS gl o ¢/
oo SNy oo VL pes (B sl (Y g92)
2oabe> U g, olawd g ally S0 Slas 4 by e
Py Job Dlao 4 bape (i (nkeS 5 (410F)
DS g s ezed g ((IYF) als
@ bgre coiy @ Jgl (W )3 (pogat spdidly
30 g (+/oV) wls 5,8les 5 (+/0Y) wls e Claw
iries IRFAON2215 x wllo 85 0 a5 >
Boade> b g, olasl Cbo 4 pogas s pdydly
CNYT) als IS8 cas @ Jlade eSS 9 (+/FY)
5o ‘J,..a.?u U"‘ L) o..\.n] Cowdy 614..bw‘)9 asls ,jl.lu
Jle Gl sl 00g Dglase Gldllan plo b anslis
) oL:f &Lb)‘ Co 6‘)4 u_»a}.a} 6)""\"‘"‘"|)5 Ql).».a
yeS (2004) Verma & Srivastava gls b awglie
cplly jo Sgles 4y wlgs co BWST pl «0ud,5 35l
Jaloe il pimen 5 ciliee clagle)l o bl
G lizee bl i jo Slas (59, g Oglie Jaoxs
Sandhy mooby Dolis sexy ALl ogdiesls
S el coeal Silo (pogad g (Aeee
Sliass mll e Solay plpln allb e Slas
@ Wlgiee pogad Gpdcdly Gl b halise
00ld s 3 (g5l g codleraintiél sl S g

Dol

5 oy Jsb @l ool x IRFAON-215 33
Slagys as 0g cdlae (pl (e oLS glas )| g ails JSCo
Slas ) g iie e 45 wgoliwlly s boee LI
Wl s aaale Ko Wlg b awslie oy 153k
Cho s ke dils 0,Slee glp (b xe (0
3 olid aS 0gr 3laie IRFAON-215 Wiy a4y bgsse
Glp Cote cdle 5 IRFAON-21S x llo (53
bl o poddea U 59, slass 5 ails o Slee Slaw
Jade a5 plw axg bhoel caws & a3ls cpl b
s oaalin IREAON215 olly o Slao ol i
romilly Gl ) Bose i o T a5 ciS g oo
slasl

Job olas sl FAHD) ol 3lhae 08
Jsb 5 ol glay | ls wo 59 o S5 g 0,0
Glio 5 wiwgols x IRFAON-215 35 5 ais>
b ojg, ol 5 als o Slee iy IG5 5,0
saimsLis TRFAON-215xzlle 805 ,o sasadss
oaS JyuS slagy (Fop g cedle ;0 Solis S9xg
99 O Slaw o..\.sLo..ﬁlJ 6‘14 ‘_é).lo )‘ 099 )55..\.A Slaw
ey 032 S 1 5552 sl ol Bllae 508 o5 B3
ol Jorme slags cadle 9 (Fhn 50 Dolis pae
Sl iz lo) S o Slas

FRE 93 ;5 asdllas 3,50 Slis sl £95 Sl 5yl -V g

Spldly (g pidls

. FADA VD/A F E D A Cabo S
oy 9
e VA YA SRR YL £ A YV e cm) ails Job 1
INg NN JEE XD e oY o/ “I-¥ ©m) &ls s, ;
INA 155 JENYEY ) | ¢ eV abs s Q
<Y /3 B S VL Yy P RIS SERYAY o ey @) 4l wo oy P2
oY Y- SYIVE O GAY SFVAY VEEVA NBVR YYNE @n) als s Slos %
<Y A JEAVEY AFELY AVEA SYERY YA €m) o5 ¢lis | 3
ini </F0 SN A =AY NEY FIAR NefsY €M) asgs Jsb j
1A <YF VEY  IAY SNAYF o NE cm) als Jsb g
Y- <YF oo JAY e ¥ [ o) €cm) «ls s, f’
INF NG JFEYIEY LA NY eIfY [y als U 2
o -IYa Y¥R VYA e [0 /¥ /Y @ whaosis Z
<% <Y ¥R Y FAR VRANY JAR VAVYAS @) als o ske <
<) 107 JAY <AFFIAA O YI¥R SIFY SIVE oadys b 5y, olaws g




AR

TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

O (S5 dgm g aliSe gla Jgo 8l eolainl b (s Jelge slaas -A - Jgax

GS20% GS10% GS5%  Efm  EF5  EF4  EF3  EF2  EFI i S
N N SAY O ANVBY JAE QS BYE YV B/FA cm &l Jsb
VO N4 SIYY O¥E NS JYY O eR0 -IYF cm) &ls s ,e ;
SV IVE INE Y elef A NYA Y ab gss 2
“IoA e VY AY- YN YIAY  YIBA YR YY @) &ls 9o o3 E
VIYA VS VIAA Vew o elef AL VY 17N @) albs s slee x
AIFO VeIEY O AYIEYYisY 08 XY AE VY cm) oL5 glis | 3
VA - YIYA YIva JEY ) Y CNY O VAD €M) aigs Jsb j
VY <Y JYE XY 00 YO VAA VeNA VAY cmyals Jsb g
o F feY oI A JANE FYYIFY ¥ cm) &ls s ,e }’
“Iy - VY SNO XY YEYAY Y AR /Y s g 2
o-f oY N JFE ey |8 ARV @) abse oy Z
VIFY YA VORA By e ¥ AN AN @) als s slee <
Vg B YI¥EOYSIAY A0 VANY VEYY [OVSAE B asaiss b g, sl E

55 Sl bs, ond dnulone Ji5e Jolge olast uSiles BEM (Y 35, a5 5o 2al)) cilizes sl gy mbol 1 ond arloea 350 Jelse olass EFI- BF5

als o Slee J5iS 0 ctali¥ld f1 b 5 e
Verma & Srivastava puxes o) Sales
Slae Sy S slp a5 asls bl (2004)
(sl Bl 31 egdle aig yo ails 0, Slas g oLS glas)|
Honarnejad & yoiored Cowl s i dle )
JrisS o e blase 31 og>g » (2002) Torang
D929 Aidged ASL ol elai)fig dils o Slee S5
Jogme cudle x codle las Jlhg e ol 5l
x gdlo W ;o poabe> L 5, Sl Cas gly
Loy Cao pl a5 S8 o olis IRFAON-215
(Kearsey & Pooni, g oo () yuS caclas (55kuy!
oS el x codlel blae J1 g saulidl 51.1996)
IRFAON-215 x alls 3% s als o sl
zlo jo Can Gl 4 e il ool Gl Jae
(Kearsey & Pooni, 1996) 55,5 65 39 20
o slp o (nl )3 Sl YLl
S @8> B g) slasi g Jo (B )0 olS elis)]
Verma & (5,155 mbo b awlie JB s W
2ol 0 (2005) Hosseini et al. 4 (2004) Srivastava
OIS b Geiod cnl 50 0ad svslive @S (izees
Pl by ot » S (2001) Sharma & Mani
100 b e, olaw Slas JuS 0 by siliél.e
5o Al o Sles 5 ails w39 ol gla,l (205

oy YA g Ve B oud WG5S 5l Jols S5 ogm GS20% GS10% (GS5%

By 1,50 Sl 00 JS S50 e s
Sl oud 3 A Jgux )3 A (S5 esil g
Slr Fie Jelos olasd (oSl (a8 g G i
5 ONIOY) &l Jsb 4 bagrye ooy & Jol (S0
G gy olawd pgo (BW j0 g (+/FF) wls IS4
a by (YEINY) 55 Jolse olaws o iy podde>
oS wols las bl cpl uioren ol plais] sg>
p9d (P o ails 3 Shlas 5 Jsl (I ;0 olS elis)]
D S Sabaw s ) (S5 0ol on i
g s ss o Ye 5 )
adlas Slao plos gl codle- ciolidl ool Jow
Dgeds du>gi | ool odmlive £4i5 cowlis job 4y 00l
) M Jlise Slil 092y p (Lo wlgi oo o5
O e ey Sk Gl > Ly S
5 Jsb Slio o disde o b plan
L g0 B0 4o s Jsb 5 Jgl B 5 s pe
O &5 Jb e sl e aolidl 3 Sh cos
5 Jol D o als 5,8les g olS gl ls ao
olasi g ails o, Sloe ils v 59 ils S g o,e
e Sl g pgs (W o (moadss L)
b 2o 5 (il SIS L 5 ) Sl
Acharya et al. glaadl L mls ol ad,s )8
(1996) Mumeni 4 (2005) Hosseini et al. (2000)



VWA ) o lad FY 6,50 ol el HalE asle alxs \Y

Bl ol a5 Slao b amglie ,o Jige clo,ysh
S8 s 3l 5 able iioadly s s e
s oy Slis 9550 50 Guizre Bl 1,05
039 ails (2ye g Jgl (W 50 adgs Jobo g ails S
aS (69929 b pgo B o ails o Sles 5 alls wo
Lol sl 00 359110 <SG 5l 1eS 5o lo, S Slaws
obsly sl g s pdcdlyy 352y (S Sl o L
Wl oo Saeld oS Slas s> 1) Slas ol &S
05 el e Slae (pl (Se5 SRS 50 (Gl
(Coates & White, 1998) ail aiils 04>

20 slab>Me BB e ails 3 Sles sl
el 3 Bl 1 ko 5l 5 s sanlie Y 5o
om0 WS s iine el xadle 5 colle
lize 151 50 Wl e o oomlie w9,
o glp (Kearsey & Pooni, 1996) ol U1,
e g e x iglidl blize 51 Olé 5 ,s5
e Sl e Sude Guje e 97 5 Cellé x
98 sloasl 5l g lal sl 5151 syL.ldl
Ly n olr oo J1as spe blol Ul o
Gy Cizmed 5 ol oalsl 151 3V a5 Al
(Mather 0z 00S 1y pyally oy ol o A8 i
suigl3dl sl T ples ,Sps 5 Levay & Jinks, 1977)
(Kearsey & Pooni, &,la 8929 cwddly 51 SO o
Hsiee W 55 2 55 G55 LulySggama 51 1996)
Slp ok odalive [ jgfmaS Sgei (GabEe>
Ol oS JyiS slagy Cedle Jos 4y ails o Slos
Al 5l e pmFops Salramcs o oyl bls)l cas
Sfles 4 Sz e o)y slaaslin o 368
Cbls dolgs 999 YU

REFERENCES

9 Jsl (B o dils (e g Jsb Dlie oaiis JyuS
Shewd Sz S Bl pgs (s ails Jsbo
S 55 1y b el b ey «
(e oS Slas )JLw 9 ailo Q)S.Lo.c Lg‘;g 'd)5]g5‘° (b-“")—e
Ol w09yt sl J558 50 oy (ol é Joe
36 pSo e s ;0 5 sWlg g0 sla I 3l ool
313 3525 (39 48
oS J S slagyy olaws Plo> 5,6l (slp
e B 5l g5 pae Lol 23 oz Slio
wliw LSL“JJT Je5 éﬂw (5 szl golus
a3 S s e 5 S9s pae 5 caally 5o
RCIT- N TS RTCN PV
S5l @8l e 5l S Fie slaygS sl
(Mather & Jinks, 1977; Kearsey & Pooni, g co
e b 358 58 ez il pol> e )5 1996)
ol 485 J1F wyp 090 il 292 pae
Slio 0SS slogyy olows Blas 5,51 ol ol
iz 5l s e 4 g all ol gl il e
Ja.w}uo ASJ G c..\.n))f oolazwl Le;] \))51).3 LS‘)" LJ’“?)
Sy90 Slao lp by ol J8las 5l o8 LB
ples gl a5 Lxl 5l gy opl b 00,5 &l)l aalllas
Jsb 5 als JSa 5 e Job Slao 2 4 Sla
Bl o> B 4o als Jobo 5 Jsl (B o aiss
S5l Y| cisgs o cne oialzdl i @l S
e sl 5o s b pge sla,es sluss JSlas
Sy9lp (oxBly jlake 5l aS g cudls amlys ol Bl
9 (_g)L»..M.:.)‘ as (.993 Co S ‘_g‘).s U"‘JJL"' R PR

1. Acharya, B., Swain, B. & Pande, K. (2000). Nature of gene action for yield and its components in

lowland rices using diallel analysis. Oryza, 37, 76-78.

2. Alam, M. F., Khan, M. R., Nuruzzaman, M., Parvez, S., Swaraz, A. M., Alam, I. & Ahsan, N. (2004).
Genetic basis of heterosis and inbreeding depression in rice (Oryza sativa L.). Journal of Zhejiang

University Science, 5, 406-411.

3. Coates, S. T. & White, D. G. (1998). Inheritance of resistance to gray leaf spot in crosses involving
selected resistant inbred lines of corn. Phytopathology, 88, 972-982.
4. Cruz, R. P, Milach, S. C. K. & Luiz, C. F. (2006). Inheritance of rice cold tolerance at the germination

stage. Genetic and Molecular Biology, 29, 314-320.
FAO. (2007). FAO Annual statistics reports. Available from: http://faostat.fao.org/site/567

(9]

6. Hallauer, A. R. & Miranda, J. B. (1988). Quantitative genetics in maize breeding. (2™ ed.). Ames (IA):

Iowa State University Press. 486 pp.



'Y

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

TR NP9y 50 Slao I (S (Y (o i) Kes g s ph

Hayman, B. I. (1958). The separation of epistatic from additive and dominance variation in generation
means. Heredity, 12, 371-390.

Honarnejad, R. (1994). Genetic structure and combining ability of Iranian rice cultivars (Oryza sativa
L.). Iranian Journal of Agriculture Sciences, 25, 31-50. (In Farsi).

Honarnejad, R. & Torang, A. R. (2002). Study of gene effects in controlling of some quantitative traits in
rice. Iranian Journal of Agriculture Sciences, 32, 263-273. (In Farsi).

Hosseini, M., Honarnejad, R. & Torang, A. R. (2005). Estimation of gene effects and combining ability
for some of quantitative traits in rice by diallel method. Iranian Journal of Agriculture Sciences, 36, 21-
32. (In Farsi).

Kang, M. S. (1994). Applied Quantitative Genetics. Baton Rouge, LA, USA.

Kearsey, M. J. & Pooni, H. S. (1996). The genetical analysis of quantitative traits. (1* ed.). Chapman
and Hall, London. 381 pp.

Lande, R. (1981). The minimum number of genes contributing to quantitative variation between and
within populations. Genetics, 99, 541-553.

Mather, K. & Jinks, J. L. (1977). Introduction to biometrical genetics: Cornell Univ. Press, Ithaca, NY,
pp-73-80.

Mather, K. & Jinks, J. L. (1982). Biometrical genetics. The study of continuous variation. (3" ed.).
Chapman and Hall, London: 396 pp.

Matzinger, D. F. (1963). Experimental estimates of genetic parameters and their applications in self
fertilizing plants. In: W.D. Hanson and H.F. Robinson (Eds.). Statistical Genetics and Plant Breeding.
No. 982. NAS-NRC.

Mumeni, A. (1996). Study combining ability, gene action and correlations for most agronomic traits in
rice Cultivars. Ms.C. Thesis, Faculty of Agriculture, Tehran University.

Nuruzzaman, M., Alam, M. F., Ahmed, M. G., Shohael, M. A., Biswas, M. K., Amin, M. R. & Hossain,
.M. M. (2002). Studies on parental variability and heterosis in rice (Oryza sativa L.). Pakistan Journal of
Biological Science, 5, 1006-1009.

Roy, A. & Panawar, D. (1993). Nature of gene interaction in the inheritance of quantitative characters in
rice. Annual Agriculture Research, 14, 55-61.

Roy, D. (2000). Plant breeding analysis. and exploitation of variation. Alpha Science International LTD,
pp. 701.

Sharma, R. K. & Mani, S. C. (2001). Combining ability studies for grain yield and other associated
characters in basmati rice (Oryza sativa L:). Crop Improvement, 28, 236-243.

Verma, O. P. & Srivastava, H. K. (2004). Genetic component and combining ability analyses in relation
to heterosis for yield and associated traits using three diverse rice-growing ecosystems. Field Crop
Research, 88, 91-102 pp.

Virmani, S. S., Mao, C+X. & Hardy, B. (2003). Hybrid rice for food security, poverty alleviation, and
environmental protection. In:‘Proceedings of the 4™ International Symposium on Hybrid Rice. Hanoi,
Vietnam, 14-17 May 2002. Los Bafios (Philippines): International Rice Research Institute. 407 p.
Warner, J. N. (1952). A method for estimating heritability. Agronomy Journal, 44, 427—430.

Wright, S.(1968). The genetics of quantitative variability. In: Wright S. (Editor). Evolution and Genetics
of Populations. 2nd-ed. Volume 1. Chicago (IL): University of Chicago Press. p. 373—420.

Wynne, J. C.; Enery, D. A. & Rice, P. H. (1970). Combining ability estimation in Arachis hypogaea L.
I1. Field performance of F1 hybrids. Crop Science, 10, 713-715.



