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ABSTRACT

Genetic parameters were studied in a set of five parental linesand ten F, populationsin rice (Oryza sativa L.)
under aerobic conditions during dry season 2013-14. The selected F, plants were forwarded to generate F,
families during subsequent dry season. For all the charactersin F, populations observed, the magnitude of PCV
was higher than the GCV indicating lower environmental influence on those characters. Genetic advance and
heritability indicated high genetic advance as percent mean coupled with high heritability suggesting that
there is a pre-ponderance of additive gene action for the traits, plant height, number of tillers, number of
panicles, 100-grain weight, leaf width, panicle exsretion and grain yield plant . Correlation analysis revealed
that grain yield exhibited significantly positive correlation with most traits observed so also path analysis
revealed positive direct effect on most plant growth and yield contributing traits. Characters such as days to
flowering, grain width, panicle exsertion and plant height had negative direct effect on grain yield. The
intergeneration correlation and regression coefficient between F, and F, generations of crosses IR-64 x MAS:
26 and IR-64 x IM-114 were significant for days to 50% flowering, days of maturity, plant height, productive
tiller per plant, 100- grain weight, panicle length and grain yield. However, cross IR-64 x OYC-183 was
significant for all the traits except productive tiller per clump showed non-significant correlation. The higher
water use efficiency (WUE) was exhibited for crossIR64 x MAS-26 (5.60 %) whilecrossOYC-183 x Karimundhaga
had the least (2.35%) WUE. The study revealed that there were several segregants performing well under
aerobic condition and selection based on genetic parameters was effective in identifying superior genotypesin

F,andF,.
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Variation is the basis of plant breeding. Thus, the
success of any improvement programme will largely
depend on the magnitude and range of variability inthe
available genetic stocks (Tiwari 2015).Rice (Oryza
sativa L.) islife and the prince among cereals as this
unique grain helpsto sustain two thirds of the world's
population (K ahaniand Hittalmani 2015).1t accountsfor
around 23 per cent of the global calorie intake and 16
per cent of per capita protein (Li et al. 2011; Bernier
et al. 2008). Indiaranksfirst in area(44mha) and second
in production (102 mt) among the rice producing
countries in the world (Ministry of Agriculture, New
Delhi, 2015). However, India ranks 9th in terms of
productivity. In India, West Bengal stands first in
production (14.60mt) followed by Uttar Pradesh

(14.02mt) and Andhra Pradesh (12.89mt) (Listz 2015).

Breeding efforts specifically towards upland
environmentshasa so led to the development of aerobic
rice which is higher yielding than traditional upland
varieties and combines input responsiveness with
improved lodging resistance and harvest index (Atlin
et al. 2006). Traditional lowland rice with continuous
flooding in Asia has relatively high water inputs.
Because of increasing water scarcity, there is a need
to develop aternative systems that require less water.
Aerobic rice promises substantial water savings by
minimizing seepage and percol ation and gresatly reducing
evaporation. Experimentally growing the high-yielding
lowland rice varieties under aerobic conditions has
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Selection response for moisture deficit aerobic rice

shown great potential to save water, but with severe
yield penalty (Bouman et al. 2002). Water is essential
for rice cultivation and its supply in adequate quantity
isone of the most important factorsin rice production
(Akinbile et al. 2011; Mondonedo 2008). In Asiaand
other parts of the world, rice crop suffers either from
too little water (drought) or too much (flooding or
submergence). Most studieson constraintsto highrice
yield showsthat water isthe main factor for yield gaps
and yield variability from experiment stationsto farm
(Papadimetriou 2001).Irrigated agriculture is the
dominant use of water, accounting for about 70% of
global, 44% of developing countriesand in Middle East
and North African, this percentage reaches up to 90%
water consumption (Water footprint of Italy, 2014).
Assessing the scope for gains in water productivity
requires an understanding of basic biological and
hydrological crop-water relations. How much more
water will be needed for agriculture in the future is
governed, to a large extent, by links between water,
food and changesin diets (Rosegrant et al. 2002). The
amount of water required for field cropsanditsrelation
toyield dominates the equation onthe need for additional
water for food. Exploring ways to produce more rice
with less water is essential for food security. To feed
over nine billion people by 2050, agricultural systems
will rely on transformational technologies. For rational
use of scarce resources, 'knowledge' as a production
factor will play a decisive role (Awan et al. (2015).
Water-saving rice production systems, such as aerobic
rice culture, system of riceintensification (SRI), ground-
cover rice production system (GCRPS), raised beds
and dternate wetting and drying (AWD), can drastically
cut down the unproductive water outflows and increase
water-use efficiency (WUE). However, these
technol ogies can sometimes|ead to someyield penalty,
if theexisting lowland varietiesare used (Farooq et al.
2009).Moreover before launching any breeding
programme, a breeder should have a thorough
knowledge on nature and magnitude of genetic
variability, heritability, genetic advance and character
association in a crop species. Genetic variability for
agronomic traits is the key component of breeding
programs for broadening the gene pool of rice and
would requirereliable estimates of heritability in order
to plan an efficient breeding program (Akinwale et al.
2011). Information on associ ation of characters, direct
and indirect effects contributed by each character
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towardsyield will be an added advantage in aiding the
selection process. Ullah et al. (2011) noted that grain
yield was positively and significantly associated with
paniclelength and grains per panicle. Hairmansis et al.
(2010) recorded a positive and significant association
of grain yield with filled grains per panicle, spikelets
per panicle and spikel et fertility.

Yield component breeding to increase grain
yield would be most effective, if the components
involved are highly heritable and genetically independent
or positively correlated with grainyield (Khalid et al.
2012). However, it is very difficult to judge whether
observed variability ishighly heritable or not. Moreover,
knowledge of heritability isessential for selection based
improvement asit indicatesthe extent of transmissibility
of a character into future generations (Sabesan et al.
2009).Akinwale et al. (2011) estimated broad sense
heritability of 95.1% for daysto flowering, 72.4% for
plant height, 72.1% for grainyield, 59.4% for panicles
plant?, 53.6% for panicle length and 19.2% for tillers
per plant. Sadeghi (2011) also reported broad sense
heritability estimates of 98.9% for days to maturity,
93.15%for paniclelength, 70.2% for productivetillers,
69.2% for plant height and 68.1% for grainyield. The
process of breeding ismainly influenced by the nature
and magnitude of interaction of genotypes with the
environment in plant characters. Hence, it is necessary
to partition the observed variation into heritable and non-
heritable components and to have the understanding of
the parameters such as coefficient of variation,
heritability and genetic advance. The main advantage
of path coefficient analysisisthat it helpsto partition
correlation coefficient into direct and indirect effects
on dependable character and it also gives the idea of
selecting suitable traits to improve yield under water
limited conditions. Grain yield hasbeen influenced by
high direct positive effectsof productivetillers, daysto
flowering (Sadeghi 2011), paniclesper plant (Akinwale
etal. 2011), plant height and daysto flowering (Kole et
al. 2008). Sinceyieldisinherited inacomplex way and
is influenced by the environment, path coefficient
analysis will be an added advantage to the breeder in
crop improvement programme. The present
investigation was therefore, undertaken to assess the
magnitude of variability and to understand the heritable
component of variation for yield and yield components
in aerobic conditions.Itisessentia to estimatethe



various types of gene action for the selection of
appropriate breeding procedure to improve the
quantitative and qualitative characters (Banumathy et
al. 2003; Sathya and Jebargj 2013). Keeping in view,
the genetic studiesin aerobic rice were undertaken to
compute the heritability, coefficients of variability,
genetic advance and water use efficiencyin F,
segregating populations of the 10 crosses for 14
characters, and al so the response of selection for yield
and its component charactersthrough mean, percentage
of population mean and through parent progeny
correlation and regression method in between F, and
F,generations.

MATERIAL AND METHODS

Ten F, populations were generated using half diallel
meating design of riceby crossing five parental genotypes
viz., IR-64, MAS-26, OYC-183, IM-114 and
Karimundhga. Staggered sowing of the selected
parental genotypeswere doneto achieve synchronization
in the flowering for effective crossing programme to
generate F,. The seedlings were raised during dry
season 2013-14 following all the recommended
agronomic practicesfor aerobic cultivation (Gandhi et
al. 2012). At panicle emergence and flowering stage,
the florets of female parents were hand emasculated
early in the morning, before 7 AM and later the pollen
was collected from male parent and dusted on to the
stigma within 11 AM. The seeds set on female plants
were harvested, around 25-27 daysafter crossing event.
Ten crosses were effected in a pair wise combination
during dry season 2013-14, at K block, UAS, Bangalore.

Evaluation of F, generation population

The F, seeds of all the 10 crosses of rice were directly
sown in the field under moisture scarce aerobic
situation during dry season 2013-14 with single seeds
per hill at spacing of 25 x 25 cm. On an average of 300
population size for each cross was maintained along
with two rows parentd lines. Mean valueswere utilized
for statistical analysis and the characters observed for
éiciting the information were: daysto flowering, days
to flowering and maturity, daysto maturity, plant height
(cm), number of tillers plant, number of Paniclesplant-
! productivetillers plant, mother panicle weight (g),
100grain weight (g), panicle length (cm), panicle
exsartion (xcm), leaf length (cm), leaf width (cm), grain
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length (mm), grain breadth (mm), straw weight (g) and
grainyield plant (g). Thefield experiment wasraised
under aerobic conditions by providing 12 surface
irrigations during the cropping period with 56 mm of
water in each irrigation. A total of 680 mm of water
was provided. The package of practicesfor raisingrice
crop under aerobic conditionswasfollowed (Hittalmani
2007; Gandhi et al. 2012).

Evaluation of F,families

F, familieswereraised during thedry season 2014. From
among the 10 crosses that were evaluated in F,,
threehighest yieldingcrosses were selected and
forwarded to generate F, families. The crosses selected
were IR-64 x MAS-26, IR-64 x OY C-183 and IR-64
x IM-114. Three hundred plantsin each F, family were
evaluated for traitsdays 50% flowering, daysto maturity,
plant height, productivetiller per plant, 100grain weight,
panicle length and grain yield. Progeny mean, range
and percentage of population mean for selected
individual for each population were estimated. Mean
values were used to estimate the parent offspring
correlation and regression between F, and F,
generation.

Satistical analysis

The observations recorded in respect of al the above
guantitativetraitswere subj ected to following standard
statistical analysis: Descriptive statistics Sunderaraj et
al. (1972), mean, range, standard error, variance,
skewness and kurtosis as per Snedecor and Cochran
(1974). The mean values of quantitative traits were
used to estimate coefficients of skewnessand kurtosis
using 'SPSS' software program.Genetic variability
parameters, coefficients of variation estimated as in
Burton and De Vane (1953). Phenotypic coefficient of
variation (PCV), heritability (h?) and genetic advance
(GA) were estimated using procedure of Johnson et
al. (1955).

Water useefficiency or crop water productivity

(WUE)

The term 'efficiency or productivity' refers to output/
input ratio. If theratio ismore, the systemissaid to be
more efficient or productive. Likewise, irrigation
efficiency refersto theratio of how much water utilized
to how much water applied (Singh et al. 2014). The
water use efficiency of parents and all the doubled
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haploid lines were estimated by taking grain yield per
liters of water consumed.

Grain yield plant %(g)
Total water consumed (Its)
RESULTS AND DISCUSSION

WUE (%)=

Thegenotypic coefficient of variation (GCV), phenotypic
coefficient of variation (PCV), heritability and genetic
advance as per cent of mean (GAM) were estimated
for 14 characters and the results were presented in
Table 1. The magnitude of PCV was higher than the
GCV indicating less environmental influence on those
characters. Heritability estimates (above 60%) aong
with genetic advance (above 20%) would be helpful in
predicting gain under selection than heritability estimates
alone (Nirmaladevi et al. 2015). All thetraitsexhibited
high broad sense heritability except for grain length.
Since many of the traits comprised of low to high
genetic advance as percent mean coupld with high
heritability suggesting that progress can be made
through selection as it suggests the preponderance of
additive geneaction (Panse 1957). In the present study,
traits such as high estimates of heritability and genetic
advance were obtained for plant height, number of
tillers, number of panicles, 100-grain weight, leaf width,
panicleexsretion and grain yield plant*. Thusselection
for these traits is likely to accumulate more additive

Table 1. Genetic variability, heritability, genetic advance and
genetic advance percent mean for F, population

Characters PCV  GCV h? GA GA % MEAN
DF 505 502 9808 978 10.26
DFM 1042 1025 9629 811 20.78
DM 6.01 5.95 97.72 1635 1214
PHT 1504 1492 9817 21.14 30.50
NT 2606 2532 9419 989 50.69
NP 2841 2780 9548 978 56.04
100GW 3127 3127 9997 2056 64.40
GL 1282 1004 1399 0.04 390
GW 316 278 6691 044 497
LW 2153 2152 9994 1260 44.32
PL 10.72 1052 9557 443 21.28
PE 1720 1951 6898 120 6231
SW 2989 1065 3578 014 558

GYLD 3311 3259 96.14 1681 66.10

DF=Days to flowering, DFM=Days to flowering and
maturity, DM=Days to maturity, NT=Number of tillers Plant™
PHT=Plant Height, GW=hundred grain weight, NP=Number of
panicles, GW=Grain width, GL=Grain length, LW=L eaf width,
PL=Panicle length, PE=Panicle excretion,SW=Straw weight,
GYLD=Grain yield plant!
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genes leading to further improvement of their
performance and these traits may be used as selection
criteriain upland rice breeding program. Similar findings
were also reported by Kishore et al. (2008) for plant
height; Sabesan et al. (2009) for 100-grain weight;
Chakraborty and Chaturvedi (2014) for number of
panicles and grain yield; Kumar and Senapati (2013)
and Chaturvedi et al. (2011)for yield per plant. While
the lowest genetic advance as percent mean coupled
with high heritability was observed for the traits days
to flowering, daysto maturity, grain width and panicle
length which wereindicative of non-additive geneaction
intheir inheritance. Therefore, heterosisbreeding could
be used to improvethesetraits. The high heritability is
being exhibited due to favorable influence of
environment rather than genotype and selection for such
traits may not be rewarding (Kumar et al. 2013).

The degree of correlation between thetraitsis
akey factor especially in complex and economic trait
such asyield. Theresultsof corrdation analysisreveals
that grainyield exhibitssignificantly positive correlation
with plant height, leaf width, straw weight, number of
tillers plant*, panicle length, number of panicles and
panicleexcretion (Table2). Thesefindings suggest that
rice yield can be improved by using these traits as
selection criteriain succeeding generations (Akhtar et
al. 2011). It also indicated that grain yield can be
increased whenever there is an increase in characters
that showed positive and significant association with
grainyield. Hence, these characters can be considered
as criteriafor selection for higher yield as these were
mutually and directly associated withyield (Babu et al.
2012). However, traits such as daysto flowering, days
to maturity, grain width and grain length exhibited
significant negative correlation on grain yield plant 1.

Correationispartitionedinto direct and indirect
effects through path coefficient analysis. Characters
namely daysto flowering and maturity (0.71), number
of panicles (0.38), number of tillers plant1(0.53),
hundred grain weight (0.54), leaf width (0.36), grain
length (0.14) and straw weight (0.73) incurred positive
direct effect on grainyield. Similar findingswerealso
reported by Prasad et al. (2001), Zahid et al. (2006)
and Yadav et al (2011). Daysto flowering and maturity
had anullifying effect on grain yield through number of
tillers (-0.26), number of panicles(-0.20), leaf width (-
0.16) and straw weight (-0.19). As the significant



Table 2. Phenotypic correlations among traitsin F, generations.
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Char- DF DFM DM PHT NT NP GW GL GW LW PL PE SV GYLD
acters

DF 1

DFM 0.84** 1

DM 0.98**  0.93** 1

PHT  -0.69** -0.57** -0.68** 1

NT -0.65** -0.49** -0.62** 0.72** 1

NP -0.63** -0.52** -0.63** 0.77** 0.99** 1

100 GW 0.21**  0.08 0.20** 0.28** 0.13** 0.18** 1

GL 0.17** -009 0.03 0.18** -0.24** -0.13** 0.15** 1

GW 0.10* 0.21** 0.20** -0.05 -0.12** -0.18** 0.49** -0.57** 1

LW -0.54** -0.45** -0.53** 0.11** 0.33** 0.32** -0.64** -0.24** -0.51** 1

PL -0.55** -0.52** -0.59** 0.41** 0.42** 0.38** -0.40** 0.18** -0.40** 0.51** 1

PE 0.07 0.31** 0.16** 0.32** 0.48** 0.51** 0.07 -0.30** -0.03  0.17** -0.16** 1

SW -0.49** -0.26** -0.44** 0.42** 0.81** 0.78* -0.29** -0.53** -0.14** 0.51** 0.27** 0.67** 1
GYLD -0.25** -0.09 -0.22** 0.25** 0.83** 0.79** 0.02 -0.35** -0.24** 0.36** 0.24** 0.56** 0.78** 1

*significant @ p=0.01, **significant @ p=0.05

DF=Daysto flowering, PHT=Plant Height, GW=Grain width, LW=L eaf width, SW=Straw weight, DFM=Daysto flowering and
maturity, NT=Number of tillers Plant 1, GL=Grain length, PL=Paniclelength, GY LD=Grainyield plant X, DM=Daysto maturity,
NP=Number of panicles, GW=hundred grain weight, PE=Panicle excretion

positive correlation between yield and other traits is
mainly due to its direct effect, which reveals the true
relationship between them, direct selection of these
traits will be rewarding for yield improvement.
Characters such as days to flowering (-0.14), grain
width (-0.17), panicle exertion (-0.50) and plant height
(-0.48) had negative direct effect on grain yield. The
lower residual effect indicated that different characters
other than the characters considered in this study
influence the grain yield considerably (Table 3). The
highest water use efficiency was reported for cross
IR-64 x MAS-26 (5.60%) while cross OY C-183x
Karimundhaga was the least (2.35%) WUE under

aerobic condition. The parentswere exhibited 5.15 %,
5.01%, 2.79%, 4.47% and 2.33% WUE with the mean
value of 3.64 % (Table4). Liu Cuihong (2011) reported
that the yield and water use efficiency of rice under
paper mulching improve 6.82% and 10.91%
respectively than without paper mulching. Wang Bin
(2011) showed that the rice theory and quadrat yields
slightly decrease under CI1 (controlled irrigation
measure without storing rainfall), whileincrease 6.3%
and 10.6% under CI2 (controlled irrigation measure of
storingrainfall). Awan et al. (2015) stated that aerobic
rice is a viable eco-efficient option to improve water
productivity in regions like India and Pakistan where

Table 3. Genotypic direct (diagonal) and indirect effects of different quantitativetraitsin F, generation

Characters DF DFM DM PHT NT NP GW GL GwW Lw PL PE SW  r'vaues
DF -0.14 0.59 004 033 -034 -024 o011 0.02 -002 -020 -003 -0.03 -036 -0.25**
DFM -012 071 004 028 -026 -020 004 -001 -004 -016 -003 -0.15 -0.19 -0.09
DM -0.14 0.66 005 033 -033 -024 o011 0.00 -003 -019 -003 -0.08 -032 -0.22**
PHT 010 -040 -003 -048 038 030 015 0.03 0.01 004 002 -016 031 0.25**
NT 009 -035 -003 -035 053 038 007 -0.03  0.02 012 002 -024 059 0.83**
NP 009 -037 -003 -037 052 038 010 -0.02  0.03 012 002 -025 057 0.79**
100 GW -0.03 0.06 001 -014 007 007 054 0.02 -008 -023 -002 -0.03 -021 0.02
GL -002 -006 000 -009 -013 -005 0.08 0.14 0.10 -009 001 015 -039 -0.35**
Gw -001 015 001 002 -006 -0.07 027 -008 -017 -018 -0.02 0.01 -0.10 -0.24**
Lw 008 -032 -002 -005 017 012 -035 -0.03  0.09 036 003 -008 037 0.36**
PL 008 -037 -003 -020 022 015 -0.22 0.03 0.07 018 005 008 020 0.24**
PE -001 022 001 -015 025 020 004 -0.04 0.01 006 -0.01 -050 049 0.56**
W 007 -018 -002 -020 043 030 -0.16 -0.07  0.02 018 001 -033 073 0.78**

DF=Daysto flowering, PHT=Plant height, GW=Grain width, LW=L eaf width, SW=Straw weight, DFM=Daysto flowering and
maturity, NT=Number of tillers plant*, GL=Grain length, PL=Paniclelength, GY LD=Grainyield plant 1, DM=Daysto maturity,
NP=Number of panicles, GW=hundred grain weight, PE=Panicle exsretion
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Table 4. Water Use Efficiency of parental crosses and F,, progenies

Kahani and Hittalmani

Genotypes M-WUE Min-R Max-RIOT DOT IOT DOT IOT DOTIOT DOT 10T DOT
% WUE WUE IR64 IR64 MAS MAS OYC OYC IM IM Karimundhga Karimundhga
% % 26 26 183 183 114 114
IR64 x MAS26 5.60 294 691 045 - 059 - - - - - - -
IR64 x OYC183 298 088 588 - 217 - - 019 - - - - -
IR64 x IM114 5.00 176 691 - 015 - - - - 053 - - -
IR64 x Karimundhga 290 088 441 - 225 - - - - - - 0.57 -
MAS26 x OYC183 279 102 558 - - - 222 011 - - - - -
MAS26 x IM114 4.63 147 647 - - - 038 - - 0.16 - - -
MAS26 x Karimundhaga 2.70 073 411 - - - 231 - - - - 0.37 -
OYC183 x IM114 352 077 485 - - - - 073 - - 0.95 -
OY C183 x Karimundhaga 2.35 066 294 - - - - - 044 - - 0.02 -
IM114 x Karimundagha 2.49 107 367 - - - - - - - 198 0.16 -
IR-64 515 - - 014 - - - 236 - 0.68 - 2.82 -
MAS-26 5.01 - - - 014 - - 222 - 054 - 2.68 -
OYC-183 2.79 - - - 236 - 222 - - - 168 046 -
IM-114 4.47 - - - 0.68 - 054 168 - - - 214 -
Karimundhga 2.33 - - - 282 - 268 - 046 - 214 - -

M-WUE-Mean water use efficiency, Min range WUE-Minimum water use efficiency, Max range WUE-Maximum water use
Efficiency, |OT-Increase over than, DOT-Decrease over than IR-64

Table 5. Mean performance of selected plantsin F, and F, generation for different charactersin three crosses

Characters F, Population (IR64 x MAS26) F, Population (IR64 x MAS26)

Range Mean % of F, population Range mean % of F, population
Day to 50% flowering 90-99 94.52 96.27 103.68 85-96 91.96 93.51 103.30
Days to maturity 120-148 134.97 89.64 108.19 117-146  133.67 88.65 107.72
Plant height (cm) 48-78 61.36 81.48 123.85 50-70 58.79 88.45 117.36
No of productive panicles 7-27 185 137.83 15-26 19.65 132.31
100- Grain weight 2.4-2.6 253 102.60 2.4-2.7 254 102.32
Paniclelength 14-23 20.54 107.10 17-24 2117 106.28
Grain Yield per plant 20-47 38.08 120.79 28-49 39.62 118.62
Characters F, Population (IR64 x OY C183) F, Population (IR64 x OY C183)

Range Mean % of F, population Range mean % of F, population
Day to 50% flowering 90-101 97.17 92.62 102.91 88-99 94.94 93.74 103.22
Days to maturity 123-154 138.06 89.81 110.09 121-145  136.18 89.58 105.74
Plant height (cm) 40-87 66.05 62.07 130.20 50-80 63.17 80.73 125.05
No of productive panicles 4-16 11.13 134.77 8-17 13.09 129.87
100 Grain weight 2.4-25 247 101.17 23525 248 100.80
Paniclelength 11-25 19.11 130.82 12-25 20.2 118.81
Grain Yield per plant 6-40 20.32 167.32 8-41 23.26 154.77
Characters F, Population (IR64 x IM114) F, Population (IR64 x IM114)

Range Mean % of F, population Range mean % of F, population
Day to 50% flowering 88-102 95.07 93.08 105.18 87-100 94.78 92.31 103.39
Days to maturity 123-150 141.07 87.89 104.91 125-145  139.61 90.25 101.71
Plant height (cm) 45-77 62.2 75.56 123.79 50-70 60.57 82.54 112.26
No of productive panicles 7-31 18.2 148.35 11-32 20.17 138.82
100- Grain weight 2.2-2.6 253 102.40 2.4-2.6 2.55 101.96
Paniclelength 14-26 21.03 116.50 16-25 22.15 108.35
Grain Yield per plant 12-47 34.05 132.15 15-49 36.13 124.55
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Fig. 1. Path diagram for F, population
DF=Daysto flowering, PHT=Plant height, DFM=Daysto flowering and maturity, NT=Number of tillers Plant -1, DM=Daysto
maturity, NP=Number of panicles, GW=Grainwidth, LW=Leaf width, SW=Straw weight,

Table 6. Parent offspring correlation in F, and F, and
regression of the crosses over segregating generation for
different charactersin crossIR64 x MAS26

Characters Corre- Corre- Corre- Regre-
lation lation lation ssion
coeffic- coeffic- coeffic- coeffic-
ient F, ient F, ientbet ient bet
-ween  -ween
F,& F, F,& F,
-0.10** -0.10** 0.11** 0.09
0.11** 0.11** 0.60** 0.64**

Days 50 % flowering
Days of maturity

Plant Height 0.05 0.05 0.47** 0.45**
Productivetiller per plant 0.33** 0.13** 0.78** 0.52**
100-hGrain weight -001 -005 0.85** 0.83**
Paniclelength -0.23** -0.22** 0.45** 0.35**

Grain yield - - 0.51%*  0.41%*
* Significant @ p=0.05, ** Significant @ p=0.05

Table 6a. Parent offspring correlation in F, and F,and
regression of the crosses over segregating generation for
different charactersincrossIR64 x OY C-183

Characters Corre- Corre- Corre-  Regre-
lation lation lation ssion
coeffic- coeffic- coeffic- coeffic-
ient F, ient F, ient bet ient bet

-ween  -ween
F,& F, F,& F,

Days 50 % flowering 0.09 -0.002 0.45** 0.41**

Days of maturity 0.07 0.12** 0.78** 0.54**
Plant height 0.06  0.15** 0.43** 0.42**
Productivetiller per plant0.67  0.07 0.09 0.09

100 grain weight 0.003 -0.0006 0.77** 0.68**
Paniclelength -006 0.005 0.60** 0.45**
Grainyield - 0.58** 0.52**

*Significant @ p=0.05, ** Significant @ p=0.05

water is getting scarcer than land. The developing
technology will benefit from well-informed knowledge
based entry pointstofill theidentified technological and
atitudinal gaps.

The yield performance and other attributing
characters of F, families raised from the selected F,
populations on the basis of phenotypic performance of
the crosses did not showed much encouraging results
(Table 5). Out of 10 crosses, only three families could
be isolated as promising families for F, generation.
Thus, there was practically no relation between the
yield of individual F, selection and the mean yield of
corresponding F, families. Similar findings were also

Table 6b. Parent offspring correlation in F, and F, and
regression of the crosses over segregating generation for
different charactersincrossIR-64 x IM-114
Characters Corre-  Corre- Corre- Regre-
lation lation lation ssion
coeffic-  coeffic- coeffic- coeffic-
ient F, ient F, ient bet ient bet
-ween  -ween
F,& F, F,& F,
-0.14**  -0.11** 0.74** 0.75**

Days 50 % flowering

Days of maturity 0.18** 0.09 0.85** 0.73**
Plant height 0.12**  0.23** 0.47** 0.38**
Productivetiller per plant -0.0362 0.09  0.55** 0.54**
100 grain weight -0.07 0.03  0.70** 0.58**
Paniclelength 0.03 -0.04 0.42** 0.38**
Grain yield - - 0.66** 0.62**

*Significant @ p=0.05, ** Significant @ p=0.05
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reported by Suwarto et al. (2015) and Borahb (2012).
Thus selection based on phenotypic performance for
yieldin early generationisineffective.

Yield plant* of F, (X)

Inrespect of plant height, number of productive
panicles, 100-grainweight, paniclelengthand grainyield
per plant in F, generation showed high mean
performance and lower percentage of popul ation mean
than in F, generation in crosses IR64 x MAS-26 and
IR64 x IM-114 and except number of productive panicle
traitin IR64 x OY C-183. Moreover, all the characters
showed strong correlation and regression between F
and F, generation

2

Theinter generation correlation and regression
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Fig. 4. Parent progeny relationship based on F,, F,in cross
IR-64xM-114
coefficient between F, and F, generation for crosses
IR64 x MAS-26 and IR64 x IM-114 were significant
for days 50 % flowering, days of maturity, plant height,
productive tiller per plant, 100- grain weight, panicle
length and grain yield. Thisindicated the effectiveness
of selection for these characters. However, cross |R64
x QY C-183 were significant for all the traits except
productive tiller per clump showed non-significant
correlation between F, and F, generation. Thisindicates
that selection for productivetiller per plant onthe basis
of phenotypic performance during early generation may
not be advisable.

Theinter generation correlation and regression
for yield component charactersare presented in Tables
6, 6a and 6b. The F, generation showed significant
positive correlation and regression with F, generation
for days 50 % flowering, days of maturity, plant height,
productive tiller per plant, 100- grain weight, panicle
lengthand grainyieldin crossesIR64 x MAS-26, IR64
x [M-114 except productivetiller per plant traitin cross
IR64 x QY C-183. The highest correlation in the cross
IR64 x MAS-26 was observed in 100-grain weight
(0.85) and lowest is days 50% flowering (0.11). The
highest correlation in the cross IR64 x IM-114 was
observed in days of maturity (0.78) and lowest ispanicle
length (0.42). The highest correlation in the cross IR-
64 x OY C-183 wasobserved in days of maturity (0.78)
followed by 100-grain weight (0.77) and lowest is
productive tiller per plant (0.09). The results were in
conformity with the findings of Suwarto et al. (2015)

Yield plant* of F, (X)



and Borahb (2012). Thisindicated the effectiveness of
selection for these characters. These results were also
agreed with the mean performance of the F, selection
and F, progeny mean performance. However,
Productivetiller per clump in cross IR64 x OY C-183
showed non-significant correlation between F, and F,
generation. Thisindicatesthat selection for productive
tiller on the basis of phenotypic performance during
early generation may not be advisable. (Figures 2, 3
and 4).
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