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Abstract

Genetic analysis of important quantitative and morphologic traits in rice
(Oryza sativa L.)

T |

Ali Ghorbanipour

s e WSS KT A R e s pe— e e

In order to estimate gene action, heritability and the number of genes controlling important traits in rice, two
Iranian rice cultivars, Deylamani and Sepidroud were crossed and obtained F; generation 1n 2006. After selfing of F,
plants and crossing them with two parents in 2007, F,, BC; and BC, populations were produced. Seeds of two
parents (P, and P,) with Fy, F,, BC, and BC; generations were grown in a randomized complete block design with
three replications in Research farm of the University of Guilan, Rasht, Iran, in 2008 cropping season and 17
important traits including plant height, panicle length, panicle number per plant, spikelet number per panicle, grain
number per panicle, empty spikelet number per panicle, panicle fertility percent, 1000-grain weight, grain length,
grain width, grain length/width ratio, days to 507 flowering, days to maturity, grain yield, amylose content,
gelatinization temperature and protein percent were evaluated. Analysis of variance showed significant differences
between generations for all traits, expect 1000-grain weight and grain number per panicle. Therefore, generation
mean analysis was performed to estimate the gene action and heritability of traits. The results showed that additive
gene action for grain length/width ratio, days to 507 flowering, days to maturity, amylose content and protein percent
was more important than the dominance gene action, but for other traits, the dominance gene action was important,
expect grain yield that was controlled by both additive and dominance gene actions. Furthermore, for inheritance of
plant height, empty spikelet number per panicle and grain yield, additive, dominance and epistatic effects had
important roles. Also, estimation of degree of dominance showed that the grain length, days to 507 flowering, days to
maturity, grain yield, amylose content and protein percent controls by partial dominance effect, panicle length and
grain length/width ratio controls by complete dominance effect and the other traits controls by over-dominance
effect. Average broad-sense heritability ranged from 0.36 to 0.93 for panicle length and gelatinization temperature
respectively, and average narrow-sense heritability was from 0.07 to 0.76 for plant height and amylose content,
respectively. Average number of genes controlling studied traits varied from one gene for panicle number per plant,
spikelet number per panicle, panicle fertility percent and empty spikelet number per panicle, to 19 genes for grain
yield. Therefore, hybrid production method will be suitable to improve the plant height, panicle number per plant,
spikelet number per panicle and empty spikelet number per panicle. However for other studied traits, selection
method can be firstly used to increase favorable genes and finally hybridization method will perform to use the
dominance gene effects. !

Key words: Heritability, Gene action, Gene of number, Generation means analysis, Rice







Ladle

Asdde

A A 5 sy b bl Ol s el S pamee o e 5l S (Omvza sativa L ode UL
=B ol Al a5 ol Ui s i BN PR STV olj;pgolﬁlw_,u}gf:f_;l:ﬁ &Sl g
2 @t Sl s 03 Wb 5 Ol Comaa 0533 505 Ay 5T b 0550 2l U538 5 )b 5l i e s
e 2 S g 538 0T 5L el 1 o el i Sl Sl el 4 5538 51 o] sladle
GRS L 5 a5 3l o35 bl alpby b e (6550 sllee CudS Uy e el a5 o b 5l s
23 5 02 e SacsesS (6, 8H0G s A sy el bools 2l ('-_d:..» s 35 3 Shee (galing slacsess
Gz O ihe lalasS 5l ealizud a)}fl.cwlc,\.iefiﬂ;'l:,,sjwjfa)yafso\lmﬁ;lfwm
22 ez LS e o B 4 90508 Sl 0 e 5 DMl gl g SV s oS 5 AS A5 SRl
S5 SN grama (K55 gt ool Gl Il 53 1 o b 3 by 58 ol G g oS W 5 gl 528
Wb o o geme (6015 sladali 53 Coige ol alye Olgie a4 e o) o ol @l:? sl 3555 (gle 3 s Caronl
a8 eslinad 5,50 L SO 53 Cilise ‘_-;Lar.:...:.,.)Sl S el sbesls 5 o slepd, 45 ol glaask
sl e ealp s S 350 6l rilin Ce b e3hs aaw 5 1) adyl 105 il

S5 Saale e gl Y Sl 3 ol Jold s 2530 b A il et 4 OB oSlal e
e 03551 AN Gl glosizn; 3 ) 0Ll Sl o8 35,8 o SWLS W5 o oo ol ol DLaLE
ol 53 Al o 55 ol o STAS o 05 pe pB)1 51 el 4y alzes (2ol iy 2 alg s
21 el i ol 3, Shes Wl el Slom o3 b g 033 oS 3 ptome Jolgo 40 Canslin 3 TS 5 oS i
T sl bl ol

slaul gl Bl s (5,0 ot oDl 4l s s Lgflgl&;dlj,_gﬁfgfﬂa rlqo’l Sy oy bl
S5 b 5l BT 5 el g e el OlalS s o Dlie POl 5 sl CdS 5 S L plaaz

1. Gene pool
2. Plant breeding
3. Quantitative and qualitative traits




dadla
v

A3l e (058 Sarer 53 Ml ) pp OB s Camex Yol g Salig S5 5e Slio IS s LT
rswv]

S Ol 4y Wl e dider (oS S35 Sl ealizal o35 4 o gas opl 53 oiu 5 6ol Sla iy Sl ealinud
Loo] sl 330 i o3l5gs ol s tl3s 5 555 Ll

g Dl odS J 28 (K55 el lals 5 e (K85 Ll 6l o s s sl g,
L0050 T sl o gy ool o icmstin 51K Tl o 0Sols 45 Ols ol 55 45 3l 55y aslles

Lol Lol s e (gl fod 51 s 3 T n oy aalllan 5 50 2 05 O SN S calesen gls fos < gy ol o
ol ol IV 20 e 350050 lad a5 1 s ol o 255 s 45 Jo 02 o o o e S5 il
sl Sz 4, BCy 5 BCy Fa Fy (gbs fus 5 Likdesls 33 e b Sl el el s a3 50 i) cnl 0
35 eolinal Sl (K55 RS 0o 35500 (sl il Olio b LU s Cilsen (gla o 5:550s 51 per
Slog Oobe jasia b a jtags cpl ldaa
s o o Sile 7 3l ealiaal U g e Slins 0038 28 T (g0 oS 5 (6, s a0 Jos g 2500 )

candllan 550 oo J,ES 3 i85 5 daeee S3E 5 TS5 Sty il 2050 Y

. Biometric

. Generation mean analysis
. Gene number

. Variation genetic

P




Jgt Jues

LS

*

gk
e~




b oo s SUS Il Joad

éﬁ ug.l.:\:@ uﬁlejC.‘?e.h‘_\_\
¢d}~a_>u u._.x_l RGN P u.a@;—l 3 & b f"') L) f.kgﬂ A Ll ..L_J_,S bl )l_} C,\.wl:b r_g,a de (e C-:»_).l
DY Tt o el S n (S5 Ll o LT ol 451 Ol 30 S (oo 30 (sl 6330 31 62y i

Eﬂdgu_gj‘bp&dwj-l:}jOTJ)L:.':)@J._:-WJJC\' Jj-}\?‘ASL;J.lD.'LL:AA‘IJJW-\JJ‘L:?j:lJ

T¥YT 552 ol O8S Geme 5L B WL 253 o ys WV 550 b

S5k 5 Slos 5 M Olpn (2S5 prdans Y
o A=Y=

ol 03 48 i 5,50 JUSa e VT s sd ATAO-AT el Jlu 53 5528 Sl glaan,ly plpl iS5 b
b OAS 0l DT 1 g 5 Sl nls polamsil 3 g 4 1y 5528 g S BUl 5l oy T 5 5 0550 Okl Ole
i Dl 1y 5555 Sk gl gl Stls y a5l Aoy T e game oy 30 Ol 53 350 1,3 035 ol o Ao ys 1Y
S o gy 52 935S g (ol S8 SEA )3 VIO SN0 N b G o e Ol 5= OldS glaoked
e s Ul el polia il syt 1y 5538 i 251 Ao AT s 53 Ol 5y faamn 53 A0 LS oy
TAT sl o dmys A spam 5558 510 51 slaolend
44,; Ol e Y=Y\

Jomn 5 01t y3 YVINO 48 00l 5531 (5 O mben YA 5500 5528 Sl il (glaai S 515t A 5 Olje
oS 5l 5l o 1070 Taaze Olid 5 gl el 03 A5 (S DL 1 dan 5 O o3 YWIA 5 b5k OIS
=St A g Ao pa VT G ATE Y L 5 5 u,u‘u) Ol 5 OndS glaoliud il e S W5 1y 5528
Lo 3 AVAY 5 s b oyl Ol iy 0L 48 sl S5 OLLS Lloals bl o 5w ) oy G gy sl

LAY 3505 A e Ol 3 05 0 L 5528 S ks U35 55 g (2 7eS el o M5 L 0558 S A




cl}.o_)jjajg')\-:ls ZJJIJ-J-S

_,L:ﬂa_,: :Jil.e&—\‘—-\’—\
s g Ol SLallinl 48 ol a3 7 EF 35t 53 5538 53 SkE Sk S gl 3 Shos o

JA] Wit ool oluazstl o s ap by 3 Shas o 208 5 oy JES 53 o3 VY 50/V L i 5

TR A R
@l gl 5 JUs 5 0 @Bl 5 05 (538 5 OLA g glaaty ol D el 51 ile 5 LSS oS
0 5 £ Vsamo i G0 2 lod o i e Sl Voo B a8 5100 00 oy il o1 s ol pli )l el Lo
i g5 m GS el (S s ey A5 28 Yol il o sy il o G g S o 5l el on A ay
31 355 03,85 5 5k o Gl Sy 4 Jie a5 g IS B LS Bl ) Ols 5o Sy sline e
U5 4 pems ysb a4 Sl a5 03 3l oo 556 Slay e b o5 (slaastla shila 5 a5l 13 Bl slgtl o &S
Vbl U5 ey i S e B GBS e e iie K05 sbss 5 o ld 5k Wl 5l S it oS 5,08 555
N 03 LS 003 50 0,8 o 03 by g s albtin gy Sy pe 4 5 el bl gy 5 adgy S LS o
31 U S 5 o il & gy g 13 3 e el ol Bl 4 5 elS g3 o3 J8 olest sbaamlion

[,y

B2 glsl s baisS elite i)

a sl adlaia 5l gy el 0 a 28 1B Sl Av e e S G Sl e 5 o 2 & Sl SBLS 0 5B 5 S
I¥] sl ity 3528 g3l amb s ssloes pilir 5 Ll G O 4 e 50

S ol 458 5 i Sl i el sl 52 315 s ON2A i oS 35 3 it Sl Al (sln i

ke Wl gy yege




ch-“JJJ"JQL:LS:dJIJ“‘;‘

O.Sativa .\

5 0dd €3S 1l 5 Ll ol il Gholia 53 45l plags p pled Jold 5 5wl WYY Lo 53 5 o
L5 e CuES Oyl 53 4 oz e il e s Olsiin 55 0 s 5 L)1 3l F 4 laml s addsl (sl
S le Ll RAee S Tl 215 G Dl sLls Sativa 45,8 1,0 j,; 55,5 cpbyo
O.S.Japonica (i

s 5L b slasay 4 dbes s IS Sl sl 5 3580 a3lS 1T 5 Wl eonls duzms (15 03 gp ool
il e 3,5 0T (gladils 5 035 o655 T slasil slyls s o
O.S.Indica (o

b e el &l a5y il 53 5 055 Ol gis (ajf Gbla 43 GBS o peasies i cnl
O.glaberrima X

P s 5 03 gy p5lte iy b, plp 0 5 Cel sl a2 lis VA0O JLu s d\Sc,,.,.IOrsza oo 3l 6,5 w8

L] conlis 31 daten =10 5 cilS
2% el

B2 oS 5l pelie (S 5 Bl bl 15 200
S e 53 il Jizmn Uy 8 T Gbla 5 ol b o (15 53 S o peasin DS 1 (S
CoiS 5 CmneS b 5l alie Jgemmes 5 0303 OLE (6 5k 555 5l s vl e L Vor e pous sl S)L
Aok e dmryd 80 U5 5 Jlad azyn £0 6 Ll 51U BB iy 5o o olil i (5o b 51 olS opl S e A5
Jyb 53 48 (6 5bacy o33l 5l ol 4 O il Sl i g s elibge S o sl e 5o iled e
Lol ol S5 il 8 plaSbe 5o Ygama g 305 5L Syl m 2LS Blo amys frv e 55 4y 355 A3 0y
eSS il oo W 1) Jpames o i 23l jeicbiol YlS 5 o gy I 5l boljad oy dopa 1o G E0 550
o ) &S il 45 Sl Sslise Sl 5o i s 53 ol Cueslie Bl el elis 20 S2S (gl 50

IV e 55b5 a0s 55 ln 53 O Caeslio 03550 Somme vl 4 5 b o Sl




C’.L:AJ"/‘}QL:JS ZJJ(M

Br o S5 g8

23 S5 g oV LS el s 3l e 155 WSl S 55 OS5 0 b i 5 e (slus
3 Eled g (S5 g5 g e ool L GRS 5 p8 L DB el 58 s s SRl s el S
DYY] s e il ool wildas s 5 i3S sl by ,Salsng ool

23 Y B SLLE LS b b i ool 0945 5,85 015 5 S85 g5 bl S cd a5 5
0% (o= Asls s Laes 3l PP Sl 5l ren sy aals 4 1) O.Sativa il 0Gl las o o
B3O 4 35 (63Ma3 oy 538 51 gl 3l o r 63re slpb Gk Sl edd sl 5 dobine ciSTL bl
L] clons

s e S ol e ol sl o VY oSl b (35095 SaS 5 035 4358 o i slols Oryza e
[Y] Ccd F 3ED € B A Los505,5 2i basshls

sl sdalis Ui )3 Ompza i 5l ool oy s S .20=2x=24) 5,5 pipes S YE O.Sativa el,5 4,8
S el S gl slaas S 4 a5 bl 5l O.Sativa (20=48) Lavea 35735 A b 5 Ashls S el
X=5) gy Ol sl ay505,5 eolod 5 035 syl Jool 53 655l 4 s s 0L (S50 5 LS55 LoDl

[yy] st e

UL Mol 53 (S 5 (oF Sl K3 -Vad
S Slie KI5 V=)
Slie cpl s lodams Syl b 45 005 20 b oS Slis (UL el s gl Dlis odas i3
R0 Jolso 5 536 Dt b Bl s ol 4 0800 28 05k U oo L L3 31 53l5 b e 4
S a5 LT 51 93,8 el bl il Sop S ol S0 1003 51K o (3,3 il ez STzl a8
e d b Ll Ol el 45 358 0 o 55 sloml 4 oo s 0l 45 (il j2ege Wil e Lol glocsy T

.[0'_91‘\“‘\ z"icY\c\i] 3_,».: (5ﬂ§a‘)l.bl ilises LSL‘"LJ:’J) a4 b L@JT .,\.‘:‘L e L5lJ" &L tJJA.; U.;- u.a>r_&.a le'd’u"‘%

1. Minor gene
2. Polygene




