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ABSTRACT

This research was planned to estimate the general and specific combining
ability effects of Egyption lines to be evaluated in the rice breeding program. Fifteen
hybrids were produced from a partial diallel crosses mating design among six lines,
according to Griffing's'4°1 method Y model Y. The six parents and their Y¢ F, S were
grown in a randomized complete block design with three replications at RRTC farm,
Sakha kafr EL-sheikh , Egypt . Data were collected on ) traits including agronomic,
yield and its components, panicle traits and floral traits. Both GCA and SCA were
found to be significant for all the studied traits except anther width and panicle length.
This indicates the importance of both additive and non-additive genetic variances in
determining the inheritance of most of these studied traits. The GCA/SCA ratio shows
the importance of additive genetic variance in the inheritance of most traits studied .

INTRODUCTION

Rice is an important food crop, as it is a primary food source for more
than half of the world’'s population. However, the population of rice
consumers is continuing to increase and the demand for rice is also going up
due to improved living standards, particularly in Africa. Hybrid rice has
proven to be an effective and economic way to increase rice production
output. It is estimated to obtain about Ye-Y-:7 higher yield just by growing
hybrids instead of the common varieties (Virmani et al.,)44Y). Hybrid rice is
successfully cultivated in China and gives more than Y7 yield advantage
over conventional rice varieties. This technology has enabled China to
increase its rice production by nearly Y.+ milion tons from iVl to Y44}
(Yuan,)44¢),

Combining ability is a measure of gene action of both additive and
non-additive genetic variation. The general combining ability (GCA) effects
largely involve additive gene effects, whereas, specific combining ability
(SCA) represents only non-additive gene action including dominance. The
presence of non-additive genetic variance offers scope for exploration of
heterosis (Yadav et al., Y449). To develop hybrid rice with higher yield, better
grain quality and multi-resistance, it would be very important to breed CMS
lines with good combining ability.

MATERIALS AND METHODS

A Partial diallel crosses mating design was carried out among six rice
genotypes (Table Y) To obtain Y° F, crosses. These genotypes included four
introduced maintainers; IR°A-Y°B, Pusa YB and B and the two Egyptian
restorers; Giza YYAR and Giza Y R. All the Y) genotypes (Y¢ F) hybrids
and their six parents) were raised in a randomized complete block design of
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three replications with spacing of Y+ c¢cm rows and Y: cm between plants
during the summer season Y:+A at Rice Research and Training Center
(RRTC) ,Sakha ,Kafr El-sheikh, Egypt . The recommended cultural practices
were followed. Data were recorded on ten to twenty five randomly plants
taken from all replications and the mean values were used for statistical
analysis. Combining ability analyses were carried out according to method
Y(model Y) of Griffing (Y%e1). The observations were recorded for )
guantitative traits viz, agronomic traits (days to heading and plant height),
yield and its component traits (grain yield plant”, )+ + +-grain weight (g), filled
grain panicle” and spikelets fertility) panicle traits (panicle length and panicle
weight) and floral traits (anther length and anther width).

Table V. Parentage, origin and salient features of the parental , restorer
and maintainer lines used for the study.

No |Genotype Origin Parantage Salient features
Early maturing, short stature,
Egypt (Indica-| short grain, good grain quality]
Japonica and good restorer for CMS lines

Giza ‘Yo/Miliang£4

\ Giza \YAR  |type) and high yielder.

Medium maturing, semi dwarf,
short grain, good grain quality|
GZ)Y1AS-0- and good restorer for CMS lines|

R [Foypt M . S
A GZeYYV-R (Indica type) ¢/LAYY +//Milyang £ and high yielder.

Indica type, late maturing
,maintainer for the CMS line|
IR°A-YeA line ,extra long grain
low amylase content and strong
aroma
Indica type, med .early maturing,
maintainer for the CMS ling|
IR147YeA, med grain type and
med. amaylose content
Indica type, late maturing,
N BUSA B Egypt IR°A-YeB/Pusa Basmati ¥ |maintainer for CMs line Busa YA,
-IRRI Extra long grain type, aromatic|
and high amaylose content
Indica type, late maturing,
" BUSA "B Egypt maintainer for (_:Ms line Busa WA,
-IRRI IRoA+YeR/Pusa Basmati ¥ Extra long grain type, aromatic|
land high amaylose content

IR£ASAYA/AYPUSAN TV Yo

" IRoA-YoB IRRI Y_Y/PUSAYTY-Y Y o oY-Y

IRRI
H IR141YoB I

RESULTS AND DISCUSSION

The magnitude of genotypic variations and analysis of variance:

In the growing season of Y:+A all genotypes were evaluated to
determine the magnitude of genotypic variations among each other. The
genotypes included Y) entries (six parents and ‘e FYhalf diallel crosses
excluding the reciprocal crosses).

The analyses of variances were made on the all studied traits viz.,
agronomic yield and its components, panicle and floret traits and results are
presents in Table (¥). This data also presentes the partitioning of the total
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variance among genotypes into general combining ability (GCA) and specific
combining ability (SCA) for the studied traits.

All genotypes were also subjected to statistical analysis of variance for
five yield and its components traits, two panicle traits and floral traits. The
results are also presented in Table (Y).

The results of analysis of variances revealed the presence highly
significant differences among the Y) genotypes of all traits except for anthers
width. similar results were previously obtained by Awd-Allah(Y - +1),El-Diasty
et al. (Y:+A), Abd El-Hadi et al. (Y++4) and Bagheri and Jelodar (Y+)+) and
Reda(Y+")).

Mean Performance:

The mean performance of the six parental lines and their ‘e cross
combinations for the eleven studied traits are presented in Table(¥). The
mean performance of the studied traits varied from cross combination to
another. For days to heading, the FI mean value of four crosses were
towards the lower parents (early flowering parents), while one cross only
tended to the higher parents (late flowering parents ). The mean of the rest
() + crosses) were intermediate between the two parents involved.

With respect to plant height, the desirable mean values towards short
stature were found in four crosses. Complete to overdominance was
observed in most crosses towards the taller parents, higher productive tillers
plants "' heavier )+ - grain weight, higher filled grain panicle ~', higher rate
of spikelet fertility, higher grain yield plant”, longer panicle, heavier panicle
weight and longer anther.

Some crosses combinations exhibited dominance effect towards the
lower parents viz, for spikelet (three crosses), and for anther width (two
crosses).

However, the rest of the hybrid combinations showed intermediate
mean values between the parents involved for all studied characters.
Analysis of combining ability variances:

Statistical analysis was done using method Y, Model Y of Griffing
(V4o

Table (Y) revealed highly significant differences for the mean square
values of general combining ability (GCA) and specific combining ability
(SCA) for days to heading , plant height , panicles plant”, grain yield plant”,
\++ - grain weight (gm), panicle weight(gm), field grains panicles™ , spikelet
fertility % and anther length traits . This indicates the importance of both
additive and non —additive genetic variance in determining the inheritance of
most studied traits.

The relative importance of each gene was determined using GCA
/ISCA. The GCA/SCA ratios were found to be in favour of additive genetic
variance in the inheritance of most traits. This indicates the importance of
additive genetic variance. therefore, it could be concluded that selection
procedures based on the accumulation of additive effect would be successful
in improving traits with cytoplasmic male sterile lines and restoring ability
genes transfer.
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Similar results were obtained by El Mowafi et al. (Y:+°), Abd-El Hadi
and El Mowafi (Y:+°), Abd-El Hadi et al. (Y-+4), El-Diasty et al. (Y++A)
bagheri and Jelodar (Y+ ), Rahimietal. (¥+)+) and Saidaiah etal (Y+)+).
Estimation of general combining ability effect:

Table (%) illustrates the magnitude of GCA effects for the six parents.
The restorer variety Giza VAR is the best combiner for days to heading, plant
height, grain yield plant" and panicle length. The restorer line GZ °YY'R is
the best combiner for panicle weight and anther width traits. The line IR
141YeB is the best combiner for days to heading, '+ +-grain weight, spikelet
fertility% and anther width. Vyhile, IR eA.YoB is the best combiner for panicles
plant , filled grains panicle” , panicle length and panicle weight traits . The
line Pusa YB is the best combiner for panicle and anther length, while line
Pusa 1B is the best combiner for plant height and anther traits.

Estimation of specific combining ability effects (SCA):

The results presented in Table( ©), indicate that the traits depend not
only on GCA but also on the SCA.

The SCA effects were important for the crosses GZ ¢'Y'R x Pusa B
for days to heading, GZ ¢YY'R x IR eA.Ye B for days to heading and filled
grains panicle " .Giza YYAR x IR °A:YeB for plant height and Y- :+-grain
weight, Giza YYAR x IR 141YeB for grain yield plant" and )+ . +-grain weight ,
Giza YYAR x Pusa YB ,and Giza ‘YAR x Pusa 1B for panicle length and
\+++-grain weight, GZ ©)Y)R x IR 191YeB for grain yield plant” ,panicles plant
" panicles plant’ and) -« +-grain weight , IR °A:Ye B x Pusa YB for panicles
plant’ and anther length , IR ©A:YeB x Pusa B for grain vyield plant ~ |
panicles plant”,panicle weight filled grains panicle ~' spikelet fertility % and
anther width and Pusa YB x Pusa ‘B for grain yield plant”. All these crosses
showed highly significant values of SCA effects.

The data in Table (°) indicated that among ‘¢ cross combinations, GZ
SYYYR x IR °A.Yo B x Pusa 1B were the best specific combinations for grain
yield plant" which is the most important trait.
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Table ¥ . Estimates of the mean square of ordinary analysis and combining ability analyses for all the studied traits.

Agronomic . . Panicle character Floral Trait
Yield and its component
character
S.0.V d.f Spikelet | Grain vield Panicl
) Yeso-grainl _ _ pikele rain yie . anicle
Days' to Pl_ant Panicles -9rainl gijjed grains | fertility plant'y(g) Panicle Weight Anther Aqther
heading| height plant” weight panicle” % length ©) length width
(days) | (cm) (9) (cm)
Reps Y ¥4 ),y g0 Y4 oY,AN o,V Y,q1 YA G OA o)) e YK
Genotypes| Y+ [ 19,3e% [ 1), y¥ee [y qokk |7 Tk YUTE, v exx [ YA Toqxx [ Y, qoxx R S SR T T R T BN
GCA ° AR R N I YFVY, YR [V AR [ YL Y e 1,90 BT R T BN
SCA yo TLUARE YA YA [y v Y, xk YooY, 0%k [0 TNVRK ),Yé 1,00 [y ere |y AR | Y
Error 13 \,YYV Y,49. P oYY 1,1 LEYA 1 ., Yo 08 Y24 R
GCA/SCA ratio Y, oY €Y A .00V LYY €Y. v S Ve YA | Y |

* **significant at +,+¢ and +,+\ levels, respectively.
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Table ¥. Mean performance for all studied traits:

Acghrgrr;c():?;lrc Yield and its component Panicle characters Floral Traits
Vouoo ; : Grain : ;
Genotype rE)ays'to Plant Panicles | grain Filled | Spikelet yield Panicle Panicle Anther Anther
eading | height lant” weight | grains fertility lant” length Weight lenath width
(days) (cm) p (g% panicle % P @) (cm) 9) 9
Parents:
Giza 'VAR Yey,oF 31,0, YV, YY,2V YVA,YY 33,3 ¥a,YV YY,YY Y, y,oV it
GZ °' V'R YA Y. Iy, Y. Ye, T, YR,V YEOY qv,3y YAV YV, . Y,IA y,ov EA
IR 131YoB 34,¥v AR Y.,oV YV,£Y Y¥o,AY qv,0¢ Y¢,A0 YY, o ¥ YR Ve it
IR cA-YoB YT, . | V.08V Y, e YY,Ye YaE, AT,AY Yo x. Yo, v ¥,74 Y,V oYY
Pusa 'B YYe,00 | VaY,Ve YV, ¥ YY,¥Y YWY 95,V Ye,04 Ye,av Y,V Y,V i
Pusa B YaV,0. 35,VY Y., VY YV, ¥V VY,V Ty, YY ¥,34 XY,V Y, Y, ¢ T,Yo
Hybrid combinations:
Giza VAR x GZ °' V'R Ye0,00 | Y+) 0¥ Yo,0. Ye, A YaY,av 35,7A TE,YA Ye, 20 YA Y,AC T
Giza 'VAR xIR 141YoB 99,%v YOV, AN YY,av YT, A YAE, VY qv,01 9,V YT, % T EA Y, 4. ey
Giza 'VAR xIR°AYoB YT, VY 3q,AV Y<,AY YAy YVo, . qY,AY YV,AL Y, AV ,¥A YA oYY
Giza "VAR x Pusa 'B Y.0,0F | Y.V,0. Yo, eV Ye, v YaY,Y. 93,0 Y,V YV, 2V R YOY £
Giza 'VAR x Pusa B Y ELY | Ve0,A. YY,AV Yo,\V YA,V T,V £.,0) Y4,¥. £V Y, ¥ YA
GZ °V V'R xIR 131YoB Yoo, te | Voo, Yo,VY YA, VY YO£,YY 9,3V BARE YY,YY ¥, Y,VA it
GZ °VV'R x|R°A+YoB Y o,AY | V.4,Y. YR,YV YE,AY YV, Y. vy, oA Ye,V 5,10 Y,V o Ya
GZ °'Y'R x Pusa *B YeE, 0 | VAV, YV YV, V¥ Yo, A YAY,oF 3,74 YAONY YY,AY 5, Y Y,3) it
GZ °' V'R x Pusa B Yoo, &Y | Ye),AY YY,V. Yo, v YAQ,Y . AN, -0 ¥3,Vo XY,V €, €4 Y,VE EY
IR 191Y0B x|R°A-YoB YAAY | V45,AY YY,VV Yo,¥o YVA, <Y 33,0V FINY Yo,0V ¥,30 Y,AY o Ya
IR 1371Y°B x Pusa 'B Yo, oY | YeR,YY Yo, Yo,As VY, e qy,¥o Ya,). Yo,0. ) Y A
IR 191Y°B x Pusa '‘B VeV, R | Yoo, V¥ YY,¥Y X6, Y | YAS,TY v, A. ¥4,749 Y'Y, A+ [ Y, oA o Ya
IR °A-Y°B x Pusa 'B YVIV,EY | Yo%,V Y¢,0. YE,AA YA, 0V 35,V YX,0V YT,V S5\ ¢ YA oY
IR °AY°B x Pusa ‘B YV, 60 | VoY, e Yo,qV Ye,04 YYE,AF qE,0) Y74 YLY . o, Y Y. oYY
Pusa YBxPusa“"B YoV, Y. [ V.o, Y4,AY R Y4Y,0. v, . Yo, Yo,A. ¥, 30 Y,v4 o Ya
LSD +,-° Y, ¥ R 3,7y A YV Ay YA K Yy
o) y,va N YY,YY o, . AR IR <o) RS R

YoV
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Table ¢: Estimates of GCA effects for all studied traits:

Agronomic . . . .
9 Yield and its component Panicle character Floral Trait
character
. . Grain . .
Parent | Days to Plant . Yoo Filled Spikelet . Panicle | Panicle
. . Panicles . . I yield - Anther | Anther
heading | height a grain grains fertility 2 length Weight -
plant ) i o plant™ () length width
(days) (cm) weight | panicle % (cm) @
Giza SLEYTE | Sa0A YA IRV Y LY R ey g0 -0 el
YVAR
GZ °\Y \R| -),\Ae -),40¢ 1L,¢0 VY SV, yovE Gy YRV | oy ey Ay RS G
IR 141YoB| -¥,vaywe Y, 00A LY V,EXVRR [ VA £k y,010 .40 LY -, YT AN Gy
IR oA YoB| ¢,veexx Y,A0A Y, g 9%k ST YV, Aok -+,84¢ Y, AT NERY; LYY S EA I
Pusa ¥B Y,vee* Y,4Y0 Y EY YR -, Ay YY) LYY _0, ) Frx GV SV YA [ oo
Pusa B -, YAo Y, Y4 A S, EAY 0,009 -\,e 80 v,064 -, VA -+,044 GIY IR
SD Y,AT Y, A Y V,¥e R 9,vY £,0A Y,V BEYY O TA Y vy

* **significant at +,+¢ and -, levels, respectively.
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Table ¢: Estimates of SCA effect for all studied traits.

Agronomic . . Panicle .
g Yield and its component Floral Trait
character character
. . . Grain . .
Hybrid Days to| Plant . . Filled |[Spikelet ; Panicle|Panicle
. . Panicles | Y+++-grain . o yield - Anther | Anther
heading| height 3 . grains | fertility 2 length | Weight -
plant weight ! o plant™ (g) length | width
(days) | (cm) panicle % (Cm) @
i \WYAR x AR R
Giza R x|C|5QZ‘H‘lY°|§ Y,Aoy**x V,Vey v,q0¢ -, \ov VY,£q0%% Y,YA £,1YY* LAYV AR VYV ERE DFER R
XIROAYoB AN | g s eAR LYgo Y, q9kk VY,NYE |y e Y, Vo ik V00A% | ot | ve | ey
x PUsa 'B SV,A0 | og YR -v,80) Y, )Y ARK 1,07, V,EYA B AR Ve IS L IR B N
% Pusa "B -+, AR -, YA VYYax LEYE -),eYe y,14y ), EAY** DA R Yy S, Y
GZ VYR xIR 14170 Y 0. OAOKK LY Y, ¥ UARE Y,vay ), YVE oY, 4 Y, 6 ARk |y o YRk Y% IS
XIROA+ Yo 2),ev SYL,Y Y Y, AAV** Y, V¥V RE oY,V AT Y, AAV*E S, EAA VY ., v04 YN
x Pusa 'B ST AEVRR | ) gy A S Y&, VVRE V,608 YAl .,v4 VOO NKK et S, e XY
x Pusa "B SYLVYERk gy gy I N SOVAA v,ave _¥,1Ye Vo A GAoRE |y ek
IR 191YeB xIR°u/\~Y°B N FALLE I S S ¥ -v,A0) A ALY EY _Y,00 Y ~v,A0) NEAL LYYY LYY ey
x Pusa 'B Y T,V EAx AR _v,ovy S1LAA -y,041 ENRARY GEVY I LY IS &
x Pusa "B AT e EA -Y8Y% I Y- o,VoA 2),474 V,0AY .01y YA A4 v,
IR oA-YoB xPu B V0 V¢ S),69A GUA SLAVYE VLT [y GUA —v,e00 LYY vy Sy
usa 090k | _o A9 Y,4Y gxx GAYYE Y£,499%* Y,V1e ),4Y xx S nAY | GAYARR [y Va0
x Pusa B Y 2),4AY \, Ve Y ) O, AT TH* Y,60A ),TVvax V,oFTE | VY ek LAY RN
Pusa YBXPUSa‘B N, y,40Y Geid Y Y,YYY SAEY) e84 GAET | L | e NN
) VA% Y,AN V,veq .14 q,YY $A ), v A O YA LAY Yy

* ** significant at +,+¢ and +,+\ levels, respectively.
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