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ABSTRACT
The present investigation entitled “Combining apilstudies in the selected parents and hybrids Z®ry
sativa .L)” was undertaken to study the combinitgity through L x T design of experimental hybrids
for single plant yield and its components in Tekamg .Five CMS lines were crossed with 13 R lineb an
the resultant 65 hybrids along with the parents éimd checks viz.,KRH-2, DRRH-2, PA-6201 Jaya, and
IR- 64 were evaluated for combining ability (LineTgster design) at three locations viz., Kunaram
(Karimnagar District),Warangal and Kampasagar (Naigla District) of Telangana .Among the lines
APMS 6 A and among the testers JGL 8292, JGL 88Bb,17211, JGL 13515 and JGL 3844 are proved
to be good combiners for majority of the characieduding the yield, by exhibiting the high gcéeefs.
Out of 65 hybrids, the top five hybrids based aneftects are APMS 8 A x JGL 11110-2 (7.01), APMS 8
A xJGL 11110-1 (5.48), APMS 6 A x JGL 1111-2 (4 APMS 8 A x JGL 13515 (4.01) and APMS 8 A x
JGL 8605 (3.93), while the mean performance rarfgath 27.64 g/plant to 31.22 g/plant. Among the 65
hybrids tested at three locations 21 hybrids, reeor significant positive gca effects for singlenpla
yield.

Key words: Oryza sativa, heterosis, dominance and epistasis.

INTRODUCTION
Rice occupies an important place in Indian agnigelt with 43.5 million ha of area which is the kesgin
the world, with an annual production of around 90iom tons which is the second largest in the dorl
after China. To meet the demands of increasing lptipan and to maintain self sufficiency, the prdsen
production levels needs to be increased up to liti@mtons by 2020. The production of rice needldé
increased by almost 2 million tons every year. ther development of rice hybrids through cytoplasmic
genetic male sterility, identification of maintaiseand restorers from the local elite lines is wmo
important. The choice of suitable parents with faable alleles, which on crossing could produce
heterotic hybrids, is also important. Combiningligbof the parents provides useful information tbeir
selection for better performance of hybrids bes&lasidating the nature and magnitude of gene adtio
the inheritance of a particular character. The bntester analysis of combining ability proposed by
Kempthorne (1957) is the most commonly used methoiihd out the general and specific combiners
and to study the nature of gene action governiadrtheritance of different characters.

MATERIALS

Among the restorers having more than 80% fertil@gtorability, 12 lines i.e. JGL11110-2, JGL 11160,
JGL11110-1, JGL 8292, J GL 16284, JGL 11111, JGA438GL 3855, JGL 17211, JGL 11118, JGL
13515, JGL 8605 are selected and one line is seléce. JGL 1798 from group of partial restorens f
further study to develop gall midge resistant, §brids by crossing with 5 CMS lines, by followingree
procedure of hybridization as done in earlier expent. The parents and hybrids developed were ased
material to study
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List of male sterile and successful restorer lineand checks used to study combining ability, heteris gall
midge resistance and stability.
S. No CMS lines Charecters Source
1 IR-68897A Short duration, Long slender grain IRRI, Philippines (DRR)
2 APMS 8A Medium duration, Medium slender grajn = ANGRAU (RARS Maruteru )
3 CMS 16A Medium duration, Medium slender grajn  ANGRAU (RARS Maruteru )
4 APMS 6A Medium duration, Medium slender grajn ANGRAU (RARS Maruteru )
5 IR-58025A Medium duration, Long slender grain IRRI, Philippines (DRR)
Restorer lines
1 JGL 11110-2 Medium duration , Medium slender grain ANGRAU (R.A.R.S Jagtial)
2 JGL 11110-1 Medium duration , Medium slender grain ANGRAU (R.A.R.S Jagtial )
3 JGL 17211 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
4 JGL 16284 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
5 JGL 13515 Medium duration , Medium slender grain ANGRAU (R.A.R.S Jagtial )
6 JGL 11160 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
7 JGL 11118 Short duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
8 JGL 11111 Short duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
9 JGL 8605 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
10 JGL 8292 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
11 JGL 3855 Medium duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
12 JGL 3844 Short duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
13 JGL 1798 Short duration, Medium slender grain ANGRAU (R.A.R.S Jagtial )
Checks
1 KRH-2 Short duration, Long slender grain Directorate of Rice Research
2 DRRH-2 Short duration , Medium slender grain Directorate of Rice Research
3 PA 6201 Short duration, Long slender grain Private company (Pro-agro)
4 JAYA Medium duration, Medium slender grain Directorate of Rice Research
5 IR-64 Short duration, Long slender grain Directorate of Rice Research

ISSN: 2327051

hybrids and parents for Combining ability, Hetés@nd response to gall midge resistance overitotat
along with six (5) checks.

METHODS
The 65, hybrids developed along with 13, lines V@ithesters and 5, checks were sown at three dorsati
i.e, at Kunaram, Warangal, Kampasagar to transjphanX T design with each entry in two rows of 2 m
length with a spacing of 20x15 cm in three repimss.
Observations recorded
Five plants were tagged at random for each entgairh replication and observations were recorded fo
yield and yield attributing characters viz., Dags50 % flowering (DFF), Number of productive tiker
per plant, Panicle length (cm), Spikelet fertifity, 1000 seed weight (g), Grain Yield per plantfgn
these tagged plants in all the genotypes in eaglication. The data recorded on different traitsave
subjected to the following statistical analysis.
Analysis of variance
RBD Analysis: The adopted design was Randomized Complete Blaskgn (RCBD) replicated thrice.
The analysis of variance was carried out by théhotkbf Panse and Sukhatme (1985).
Line x Tester Analysis
The data recorded as per Line x Tester model of ({eamne (1957) were subjected to analysis of
variance as per the Line x Tester model given bglsiand Chaudhary (1985).

RESULTS AND DISCUSSIONS
Combining ability variances and gene action
General combining ability is associated with aglditijene action, while specific combining abilitydise to
non-additive gene action i.e. dominance and efsstisthe present investigation, it was found t8&tA
variances were higher than GCA variances for mb#te characters, which indicated the predominafce
non-additive gene action.
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It is evident from the different studies, the pmeiftance of non-additive gene action over the adgiti
component, which is ideal for exploitation throlgherosis breeding.

A comparison of the magnitude of variance companéué to gca and sca confirmed the nature of getios a

in controlling the expression of traits. The raidfogca and sca variance was less than unity iteganalysis
indicating predominant role of non-additive gertmador all the characters under study.

Degree of dominance

The degree of dominance was estimated for all Welve characters indicated that the degree of
dominance was more than unity for all the traitsegt for plant height at Warangal is cause of the
heterosis and spikelet fertility percentage at Kamalocation, which indicates over dominance.

The contribution of lines was not high for any tiiavestigated, while the contribution of testersvhigh

for only two characterse., gallmidge damage plants (%) and silver shoots . contribution of line x
tester interaction was high for all charactergyirag between 49.87 (%) (plant height) to 89.61(%l) g
midge silvershoots (%).

General and specific combining ability effectsJGL 11160 had significant negative sca effectilaha
three locations as well as in pooled analysis.

With respect to 50% flowering in pooled analysis, of 65 hybrids, 20 hybrids recorded significaagative
sca effect. The hybrids IR 58025A x JGL 11160 (-B.88 68897A x JGL 3855 (-9.09), CMS 16A x JGL
11110-1 (-7.87), APMS 8A x JGL 16284 (-7.24) and@8397A x JGL 11110-1 (-6.32) recorded high
significant negative sca effects.

The hybrid IR 58025A x JGL 11160 and APMS 8A x J&284 had both parents with low gca effects
resulted in high sca effect, the superiority of lowow combinations might be due to concentratiand
interaction between favourable genes contributingpérents. The hybrids IR 68897A x JGL 3855 and
APMS 8A x JGL 16284, the parents with high and fpea effects resulted in high sca effects in hybrids
which may be due to high frequency of dominantledidor earliness. While, the hybrid IR 68897A x
JGL 11110-1 resulted in high sca effects, whereptirents are also having high gca effects, mayuee d
to predominance of additive gene action in therds is noticed from the above results that theas

no correlation to predict that, parents of sigwifitnegative gca effects combine to give rise turidg of
significant negative sca effects in some crossdse mean performance ranged between 86 to 95 days
among top 5 hybrids (Table 4.25).

4.2.6.5 Number of productive tillers/plant :(a) gceeffect Among the testers IR 58025A had
significant gca effect at Warangal, Kampasagar podled analysis. APMS 6A and CMS 16A at
Kunaram CMS 16A in pooled analysis also had sigaift gca effects.

Among the lines 4 at Kunaram, 6 at Warangal, Sangasagar and 4 in pooled analysis had significant
positive gca effects. The lines JGL 11110-1, JGR117 JGL 16284 and JGL 11111 had high significant
gca effects at two locations as well as in poolealysis

(b) sca effects

Out of 65 hybrids one at Kunaram, 21 at WarangalatlKampasagar and 17 in pooled analysis had
significant positive sca effects. The hybrids IBB87A x JGL 8605, IR 68897A x JGL 1798, APMS 8A
xJGL 11118, APMS 16 A x JGL 11110-2, APMS 16 AGLJ111160, APMS 16 A x JGL 1798, APMS
6A x JGL 11110-1, APMS 6A x JGL 11111, APMS 6A xLJE798 and IR 58025A x JGL 17211, had
significant sca effects at two locations as wellhagooled analysis.

For number of productive tillers per plant, 21hgsriin pooled analysis, had significant positive sca
effects.The hybrids APMS 6A x JGL 8292 (3.19), IBO35A x JGL 3855 (3.13), APMS 6A x JGL 1798
(3.09), IR 58025A x JGL 8292 (2.52) and CMS 16AG4LJ16284 (1.74), recorded high sca effects, in
which the mean performance ranged from 9 to 16.

Among five top hybrids with high sca effects thegrds of three IR 58025A x JGL 3855 (3.13), APMS
6A x JGL 1798 (3.09), IR 58025A x JGL 8292 (2.52)hybrids have one of the parents with high ar lo
gca effects, resulting in high sca effects in tiertds, may be due to predominance of dominanteslle
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One hybrid with parents APMS 6A x JGL 8292 (3.18yihg low gca effects resulted in hybrid with high
sca effect which may be due to accumulation of fiagble alleles, while another hybrid, with parents
CMS 16A x JGL 16284 (1.74) having high gca effeetsulted in hybrid with high sca effect, may be due
to predominance of additive gene action in the rodowever, it indicates that there is no coriefat
between the gca and sca effects of parent anddsytespectively (Table 4.25). Similar results witgh

x low, or low x low or high x high gca combinationgre reported by Rajet al. 006), Hariprasannet

al. (2006), Salgotrat al (2009), Gupta (1981) also observed that gca efpdrents in general had no
bearing on the sca effects of the cross i.e. thescinvolving parents with high gca recorded less s
effects, while the parents with poor gca effectieixdéd high sca effects. This may be due to geneti
diversity in the form of number of heterozygous iocthe parents as reported by Patkakl. (1993).
Panicle length

(a) gca effects

Among the testers CMS 16A at Kunaram, IR 58025/atangal and APMS 8A at Kunaram, Warangal
and pooled analysis had significant positive géacts.

Out of 13 lines, 4 lines at Kunaram 2 lines at Wiged, 2 lines at Kampasagar and 8 in pooled argalysi
had significant positive gca effects. The line JAL110-1 recorded positive significant gca effedhate
locations and in pooled analysis.

(b) sca effects

At Kunaram 17 hybrids, at Warangal 10 hybrids, atripasagar 15 hybrids and in pooled analysis 15
hybrids had significant positive sca effects fonipke length. The hybrid IR 68897Ax JGL 11110-2iha
significant positive gca effects at three locatiand in pooled analysis. Seven hybrids (IR 68897k
11110-2, IR 68897A x JGL 11111, CMS 16A x JGL 11-P1RPMS 6A x JGL 11110-2, IR 58025A x
JGL 11110-2, 58025A x JGL 17211, and 58025A x JGL11) recorded positive significant sca effect at
two locations and in pooled analysis.

In pooled analysis 15 hybrids had significant pesisca effects for panicle length. The top 5 fdgr
with high sca effects for panicle length are, IRB®BA x JGL 11110-2 (2.23), IR 58025A x JGL 11111
(2.16), CMS 16A x JGL 11110-2 (1.82), IR 58025 x.J8855 (1.70) and IR 68897A x JGL 11111
(1.52).

Among the five hybrids 4 hybrids with parents IRBB8A x JGL 11110-2, IR 58025A x JGL 11111,
CMS 16A x JGL 11110-2 and IR 68897A x JGL 11111lihgvdow X high gca effects, resulted in high
sca effects for hybrids indicating the high frequenf dominant alleles contributing for panicle dém
where as one hybrid is having parents IR 58025&Ix 3855 with low x low gca effects resulted in high
sca effect in hybrids, indicating no correlationtvieen gca effects of parents and sca effects of
hybrids.The mean performance of these top fiveitdgtfor panicle length ranged between 23.78 to25.8
cm (Table 4.25). In contrary to this, high x higid high x low gca effects were reported by Saigetr

al. (2009).

Spikelet fertility (%)

(a) gca effects Among the testers IR 68897A had positive signiftagca effects for spikelet fertility per
cent at all the three locations and in pooled aislyWhile CMS 16A was positive and significant at
Warangal, Kampasagar and pooled analysis

Among the lines, 7 at Kunaram, 7 at Warangal, Keahpasagar and 6 in pooled analysis had significant
positive gca effects. The line JGL 11110-2 haaificant gca effect at Kunaram and Warangal and in
pooled analysis for spikelet fertility percentagde lines JGL 11118, JGL 8605 and JGL 3844 had
significant positive gca effects at all the locai@and in pooled analysis.

(b) sca effects

Out of 65 hybrids tested 26 at Kunaram, 25 at Wgah 25 at Kampasagar and 30 in pooled analysis ha
significant positive sca effects for spikelet fititipercentage. The hybrids IR 68897A x JGL 17211
APMS 8A x JGL 13515, APMS 8A x JGL 8605,CMS 16AGLI8292, APMS 6A x JGL 11110-2 and
IR 58025A x JGL 11160, recorded significant gusisca effects at two locations and in pooled ysisl
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for spikelet fertility percentage. The hybrids APN8 x JGL 11110-2, APMS 8A x JGL 8292, CMS
16A x JGL 3855 and IR 58025A x JGL 3855 recordephificant positive sca effects at three locations
and in pooled analysis for spikelet fertility pentage

Spikelet fertility is one of the important traits fice as it is the deciding factor of the yieldential of
rice hybrids. The hybrids CMS 16A x JGL 1798 (8),1APMS 6A x JGL 1798 (14.71), CMS 16A Xx
JGL 3855 (13.06), APMS 8A x JGL 11110-2 (12.34) &#MS 6A x JGL 11110-2 (11.89) recorded
high sca effects among 65 hybrids. The mean pedoce of these hybrids ranged from 52.5(%) to
89.13(%). Among the top five hybrids the three igbhave both parents having low gca effects redult
in hybrid with high sca effects, which may be do@tcumulation of favourable alleles.

The one hybrid with parents CMS 16A x JGL 3855hguivith high gca effect resulted in high sca effect,
while in another hybrid CMS 16A x JGL 1798 with @ats having one of the parents with high or low gca
effects resulted in a hybrid with high sca effather three hybrids APMS 6A x JGL 1798, APMS 8A x
JGL 11110-2 and APMS 6A x JGL 11110-2 having bbthgiarents with low x low gca effects resulted in
high sca effect in hybrid indicating that theran@ correlation between gca and sca effects ofhpaend
hybrids(Table 4.25). However, parents with higlow, low x high or high x high gca and sca effeats
parents and hybrids. However, parents with higbw llow x high or high x high gca effects were also
reported by Salgotret al. (2009).

4.2.6.12 1000 grain weight

(a) gca effects Among the testers IR 58025A at Warangal and paatediysis, IR 68897A and APMS 8A at
Kampasagar and pooled analysis showed signifiessitiyie gca effects. APMS 6A recoded significantatizg
gca effect at all the three locations and in poalelysis.

Among the lines, 2 at Kunaram, 5 at Warangal, &aahpasagar and 4 in pooled analysis had significant
positive gca effects. The line JGL 11110-1 hadifigant positive gca effect at all the three looas and

in pooled analysis. Three lines recorded negatio@ effect at all the three locations and in pooled
analysis.

(b) sca effects

Out of 65 hybrids tested 1 at Kunaram, 22 hybrid#&/arangal, 26 hybrids at Kampasagar and 16 hybrids
in pooled analysis shown significant positive sffeats. The hybrid IR 68897A x JGL 11110-2, IR
68897A x JGL 16284, IR 68897A x JGL 1798, APMS 8AGL 13515, APMS 8A x JGL 3844, CMS
16A x JGL 17211, CMS 16A x JGL 11160, CMS 16A x J&d44, APMS 6A x JL 3855 and IR 58025A
x JGL 11111 were significant at Warangal, Kampasdgaations and in pooled analysis (Table
4.25).Three hybrids(IR 68897A x JGL 11110-1, IR 88 x JGL 17211 and APMS 8A x JGL 1110-2)
recorded significant negative sca effect at thoeations and in pooled analysis.

In respect of 1000 grain weight, out of 65 hybrid§, hybrids in pooled analysis showed, significant
positive sca effects. The hybrids, which recordagh lsca effects are, IR 68897A x JGL 1798 (3.49),
APMS 6A x JGL 17211 (3.11), IR 68897A x JGL 1111¢3200), APMS 8A x JGL 13515 (2.78) and
CMS 16A x JGL 17211 (2.76). The range of meangserénce for 1000 grain weight ranged between
19.98 gm to 22.70 gm.

Among the top five hybrids, the three hybrids IRB88A x JGL 1798, IR 68897A x JGL 11110-2 and
APMS 8A x JGL 13515 have with one of the parentwiigh or low gca, resulted in hybrid with high
gca effect, while in other two hybrids APMS 6A xLJG&7211 and CMS 16A x JGL 17211the parents
recorded low gca effects, lead to a hybrid withhtsga effect for the character 1000 grain weidgtence,

it could be suggested that information on gca ¢&ffebould be supplemented by sca effects mardse
performance of crosses for identifying the transgire seggregants (Table 4.25). Similar resultsgt

x low or low x high or low x low or high x high g@ambinations were reported by Ra&jual. 2006 and
Hariprasannat al. 2006.

4.2.6.13 Single plant yield

(a) gca effects
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Among the testers APMS 6A had significant positpa effects at all the three locations and in mbole
analysis. Among the lines 5 at Kunaram, 6 at Waahry at Kampasagar and 6 in pooled analysis had
significant positive gca effects for single plamtlg. The lines JGL 17211, JGL 13515, JGL 8605 and
JGL 3844 recorded the significant positive gcaaffdor single plant yield at all the three locascand

in pooled analysis.

(b) sca effects

Among the 65 hybrids tested at three locationsgat2Qunaram, 20 at Warangal 27 at Kampasagar and 29
in pooled analysis recorded significant positiva sffects for single plant yield . The hybrids@B897A

x JGL 16284, IR 68897A x JGL 8292, APMS 8A x JGl110-2, APMS 8A x JGL 11110-1, APMS 8A

x JGL 13515, APMS 8A x JGL 8605, CMS 16A x JGL 18628PMS 6A x JGL 11110-2, APMS 6A x
JGL 11111, IR 58025A x JGL 16284, APMS 8A x JGL 111CMS 16A x JGL 13515, CMS 16A x JGL
11118, APMS 6A x JGL 11111, APMS 6A x JGL 8605 #iRdb8025A x JGL 8605 recorded significant
positive sca effects at all the three locations iangboled analysis. Single plant yield is themd#te trait
which determines the worthiness of a hybrid. Tdpeftve hybrids based on sca effects are APMS 8A x
JGL 11110-2 (7.01), APMS 8A x JGL 11110-1 (5.48PMS 6A x JGL 1111-2 (4.77), APMS 8A x JGL
13515 (4.01) and APMS 8A x JGL 8605 (3.93). The mparformance of these hybrids ranged from
27.64 g/plant to 31.22 g/plant. Among the 65 hybtiested, 13 hybrids, recorded significant positive
effects at all the three locations and in pooleal\ais for single plant yield.

Three hybrids out of top five hybrids APMS 6A x JG&1110-2, APMS 8A x JGL 13515 and APMS 8A
x JGL 8605 have one of the parent with high goatteer parent with low gca, resulted in hybrid with
high sca effect, for the character single plantdyigzhich may be due to the predominance of dominat
allele, while in other two hybrids, APMS 8A x JGIL1110-2 and APMS 8A x JGL 11110-1 the parents
recorded low gca effects, led to a hybrid with hgga effect, which may be due to accumulation of
favourable alleles and non-additive gene actionl@dk25). Similar findings as observed in the pnése
study were also reported by, Hariprasaenal. 2006, Dalvi and Patel, 2009 and Salgetral. 2009.

The overall study of sca effects of different saih the present investigation reveals that sfeisf and
per seperformance of the crosses were not closely mklafEhe crosses with higher seperformance
need not be the one with high sca effectsdoe versaln majority of the crosses for all the characters
investigated, high sca was either due to high xdowow x high or low x low combining parents, whic
further substantiate the operation of non-addiieme action (additive x dominance and dominance x
dominance type of epistatic interaction). An ideaimbination to be explored is one where high
magnitude of sca is present, in addition to higa gffect in both or at least one of the parentil&i
results were reported by Banumurtbtyal. 2003; Hariprasannat al. 2006; Dalvi and Patel, 2009 and
Salgotraet al. 2009.

The gca effects of the parents revealed that,ebiet APMS 6A was the best general combiner fort mos
of the traits like 1000 grain weight, panicle waeidfilled grains per panicle, spikelet fertility {%grain
yield per plant and productivity per day, exhibitisignificant positive gca effects.

Among the lines, JGL 8292, JGL 8605, JGL 17211, J3b15 and JGL 3844 were identified as best
general combiners for majority of the yield and artgnt yield componentgiz., JGL 8292 for plant
height, productivity per day, panicle length, péieeight, spikelet fertility, 1000 grain weightdagrain
yield per plant, JGL 8605 for plant height, flagfiéength, productive tillers per panicle, spikdtility,
grain yield, per plant and productivity per day,LJG/211 is best general combiner for the characters
flag leaf width, productive tillers per plant, 109fain weight, panicle weight,  spikelet fertilityfjlled
grains per panicle, grain yield per plant and pobitity/day, JGL 13515 is best general combinertfer
characters, days to 50% flowering, plant heigh0L@rain weight, panicle weight, spikelet fertility
grain yield per plant and productivity per day al@l 3844 is best general combiner for the charscter
plant height, panicle length, panicle weight, fillgrains per panicle, spikelet fertility, grain Igieper
plant and productivity per day, as these testehébérd significant positive gca effects for theoab
characters. It was observed in certain ingsmigcat the lines and testers with gped seperformance
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are not be good general combiners and vice vdngg,the association between per se performance and
gca effects was evident in the present study itelicthe effectiveness of choice of parents basegeon
se performance alone was not appropriate for piiadithe combining ability of the parents.

Among the testers APMS 6A and among the lines JEA28JGL 8605, JGL 17211, JGL 13515 and JGL
3844 are proved to be good combiners for majofityre characters including the yield, by exhibitiheg
high gca effects. Hence, these females and maknfsacould be considered as potential donors in
improving single plant yield and its componentschiebe exploited in future breeding programme.

On the whole, among the testers APMS 8A and APMSaéAong the lines JGL 11110-2, JGL 11110-1,
JGL 11111, JGL 8605 JGL 8292 and among hybrids SR x JGL11110-1, APMS 8A x JGL 11110-
2, APMS 6A X JGL 11110-1, APMS 6A x JGL 11111, APM& x JGL8605 and APMS 6A X JGL
8292 are found to be the best.

The gca effects are significant for panicle lengtAPMS 8A and significant for yield in APMS 6A.

The positive significant gca effects were recorétmdproductive tillers/ plant in JGL8605, JGL11110-
1for panicle length in JGL11110-1, JGL11111, JGIOB6JGL8292, JGL11110-2 for filled grains/
panicle, in JGL11111 for 1000 grain weight in JGL1Q-1, for yield/ plant, in JGL8292, JGL11111 and
JGL8605.

The hybrids APMS 6A x JGL8292, APMS 6A x JGL1111@etorded significant positive sca effects for
productive tillers/ plant, similarly the hybrids AMS 6A x JGL11110-1, APMS 6A x JGL11111 recorded
significant positive sca effects for panicle lengthe hybrids APMS 8A x JGL11110-1, APMS 8A X
JGL11110-2, APMS 6A x JGL11111 recorded significaasitive sca effects for filled grains/ panicle
and the hybrids APMS 8A x JGL11110-2, APMS 8A ¥.1®110-1, APMS 6A x JGL11110-1 APMS
6A x JGL11111 recorded significant positive scaet$ for yield/ plant.

Table 4.25. Top five crosses with highca effects,per se performance andgca effects of parents for
grain yield and its component traits in rice
Mean Gca effects Gca
Character/ cross Sca effects | performance Female Male status
parent parent
Days to 50% flowerinc
IR 58025A | X JGL 11160 -8.81** 87 1.41* 5.08** LXL
IR 68897A | X JGL 3855 -8.09** 91 -1.53** 3.35** HXL
CMS 16A | X JGL 11110-1 -7.87* 95 0.28 -6.70** LXH
APMS 8A | X JGL 16284 -7.24** 94 0 5.09** LXL
IR 68897A | X JGL 11110-1 -6.32** 86 -1.53** -6.70** HXH
Plant height
IR 68897A | X JGL 11160 -7.79%* 83 -0.46 -3.04** HXL
IR 58025A | X JGL 3844 -7.74* 91 0.11 6.16** LXL
APMS 6A | X JGL 11118 -7.58** 96 0.61* -6.35** LXH
IR 68897A | X JGL 11110-1 -7.54** 79 -0.46 -2.88** HXH
CMS 16A | X JGL 3855 -6.87** 85 0.70** 7.78** LXL
Panicle length
IR 68897A | X JGL 11110-2 2.23* 25.83 -0.28** 2.23* LXH
IR 58025A | X JGL 11111 2.16** 24.13 0.10 1.52** LXH
CMS 16A | X JGL 11110-2 1.82** 24.33 0.20* 2.23* LXH
IR 58025A | X JGL 3855 1.70** 23.78 0.10 0.43 LXL
IR 68897A | X JGL 11111 1.52** 24.85 -0.28** 1.52** LXH
Panicle weight
IR 68897A | X JGL 16284 1.06** 3.99 -0.02 1.06** LXH
APMS 6A | X JGL 17211 0.87** 3.90 -0.11** -0.48** LXL
APMS 8A | X JGL 11110-1 0.80** 3.80 0.13** -0.27** HXL
APMS 6A | X JGL 11110-2 0.70** 3.99 -0.11** 0.22** LXH
CMS 16A | X JGL 11118 0.63** 3.64 0.17** -0.85** HXL
Flag leaf length
IR 58025A | X JGL 3855 5.70** 32.25 -0.07 0.11* LXH
APMS 8A | X JGL11110-1 5.00** 35.79 -0.21 -0.09** LXL
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CMS 16A | X JGL 8292 4.89** 35.54 -1.35%* -0.09** LXL
CMS 16A | X JGL 17211 4.20%* 34.38 -0.21 -0.18** LXL
APMS 6A | X JGL 11111 4.15% 32.73 0.58** 0.02 HXL

Flag leaf width
CMS 16A | X JGL 11160 0.34** 1.97 -0.01 0.07 LXL
APMS 6A | X JGL 1798 0.33** 1.79 0.01 -0.03 LXL
APMS 8A | X JGL 8605 0.31* 1.72 -0.04** -0.07 LXL
IR 68897A | X JGL 16284 0.27** 1.31 -0.04** 0.27* LXH
IR 58025A | X JGL 13515 0.23** 1.52 -0.03* 0.05 LXH
Productive tillers per plant
APMS 6A | X JGL 8292 3.19** 16 0.20 0.98* LXL
IR 58025A | X JGL 3855 3.13* 15 0.71* 0.68 HXL
APMS 6A | X JGL 1798 3.09** 15 0.20 2.80** LXH
IR 58025A | X JGL 8292 2.52** 9 0.71* 0.98* HXL
CMS 16A | X JGL 16284 1.74* 15 0.56** 1.41** HXH
1000-grain weight
IR 68897A | X JGL 1798 3.49** 21.26 0.23* 3.49** LXH
APMS 6A | X JGL 17211 3.11** 21.20 -0.81** -1.71** LXL
IR 68897A | X JGL 11110-2 3.00** 22.70 0.23* 3.00%* LXH
APMS 8A | X JGL 13515 2.78* 19.98 0.30** -1.63** HXL
CMS 16A | X JGL 17211 2.76** 20.26 -0.17 -1.71** LXL
Spikelet fertility
CMS 16A | X JGL 1798 19.16** 52.57 9.42** -24.23** HXL
APMS 6A | X JGL 1798 14.71** 67.91 -14.06** -24.23** LXL
CMS 16A | X JGL 3855 13.06** 89.13 1.91** 3.24** HXH
APMS 8A | X JGL 11110-2 12.34** 87.22 -1.01** -3.07** LXL
APMS 6A | X JGL 11110-2 11.89** 86.56 -1.91** -3.07** LXL
Filled grains per panicle
APMS 8A | X JGL 11110-1 69.69** 184 -11.40** -44.00** LXL
IR 58025A | X JGL 8292 65.72** 353 9.93** -44.00** HXL
APMS 8A | X JGL 17211 60.33** 239 -11.40** -51.13* LXL
IR 68897A | X JGL 16284 61.43** 179 6.11** -8.74 HXL
IR 68897A | X JGL 11111 54.14** 239 6.11** -8.74 HXL
Grain yield per plant
APMS 8A | X JGL 11110-2 7.01** 31.22 -0.33** 0.06 LXL
APMS 8A | X JGL 11110-1 5.48** 29.95 -0.33** -0.83** LXL
APMS 6A | X JGL 11110-2 A4.77* 27.64 0.53** 0.06 HXL
APMS 8A | X JGL 13515 4.01** 26.65 -0.33** 1.20** LXH
APMS 8A | X JGL 8605 3.93* 27.71 -0.33** 0.76** LXH
Productivity per day
APMS 8A | X JGL 11110-2 15.64** 99.82 -1.10** -4.37** LXL
CMS 16A | X JGL 13515 13.90** 87.30 -0.46 7.59** LXH
CMS 16A | X JGL 3855 13.72** 95.91 -0.46 -9.74** LXL
IR 68897A | X JGL 11118 13.20** 69.75 0.97** 13.20** HXH
APMS 6A | X JGL 11110-2 13.18** 93.94 1.90** -4.37** HXL
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