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Genetic Variability and Character Association in Rice (Oryza sativa L.)
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ABSTRACT

Estimates of genetic parameters and correlation of fourteen quantitative traits including the grain yield
were studied in thirty two rice genotypes under organic fertilizer management. Characters like number of grains per
panicle, grain yield per plant, number of effective tillers per plant, plant height and harvest index had high estimates
of PCV, GCV and broad sense heritability. High heritability coupled with high genetic advance as per cent of mean
were recorded for days to 50 % flowering, days to maturity, number of effective tillers per plant, plant height,
number of grains per panicle, harvest index, kernel L/B ratio, 1000-grain weight and grain yield per plant. Grain yield
per plant exhibited highly significant and positive correlation with number of grains per panicle, harvest index,
panicle length, days to 50 % flowering, number of effective tillers per plant and days to maturity suggesting that the
improvement in grain yield could be effective under organic fertilizer management, if selection is based on these

component characters.
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Rice (Oryza sativa L.), one of the
important staple food crops of India, is widely
grown in different farming situations. Though India
had achieved self-sufficiency in rice production
through green revolution in the shortest span of time,
our traditional agrosystem
suffered a great setback, especially owing to the
indiscriminate use of fertilizers that created the
problem of serious environmental consequences.
Organic farming is a holistic farm management
approach believed to maintain soil productivity and
pest control by enhancing natural processes and
cycles in harmony with the environment. Farmers
are also showing interest due to high premium price
for organic produce. But the major constraint is
the lack of suitable varieties specifically bred for
organic farming which necessitated the need for
specific varieties in rice that respond well under
the target environment. Any crop improvement
programme mainly depends on the magnitude of
genetic variability and the extent to which the
desirable characters are heritable. Further the
expression of grain yield depends upon the interplay
of a number of complex component attributes.
Knowledge of correlation between grain yield and
other characters is helpful in selection of suitable
plant type as it provides a measure of association

between characters and helps to identify important
characters to be considered while making selection.
Though several workers extensively investigated
about the genetic variation and association analysis
for grain yield and its contributing traits under
lowland rice condition, such studies under organic
fertilizer management are very limited. Hence, the
present investigation was undertaken to study the
nature and extent of genetic variability along with
association among grain yield and its components
in thirty two rice genotypes under organic fertilizer
management.

MATERIAL AND METHODS

The experiment was conducted
employing thirty two rice genotypes at wetland farm,
S.V. Agricultural College, Tirupati during late rabi
season 2011, in randomized block design with three
replications for each genotype. The size of each
plot was 4 m x 0.6 m comprising of three rows
with inter and intra-row spacing of 20 x 15 cm.
The recommended dose of 120 kg N was added
through FYM (50 %) and neem cake (50 %) in the
experimental trial without application of inorganic
fertilizers. The observations were recorded on five
randomly selected plants from central row of each
variety in each replication for twelve characters
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viz., days to 50 % flowering, days to maturity,
number of effective tillers per plant, plant height,
panicle length, number of grains per panicle, harvest
index, kernel length, kernel breadth, kernel L/B ratio,
kernel length after cooking, kernel elongation ratio,
1000-grain weight and grain yield per plant.
Whereas, the data on days to 50 % flowering and
days to maturity were considered on plot basis. The
data generated on all fourteen characters were
subjected to analysis of variance (Panse and
Sukhatme, 1961). Genotypic and phenotypic
coefficients of variation were calculated using the
formula suggested by Burton (1952). The
heritability estimates in the broad sense were
calculated by the method proposed by Lush (1940).
The expected genetic advance at 5 % selection
intensity, genetic advance as per cent of mean and
genotypic and phenotypic correlations were
determined as per the formula suggested by Johnson
et al. (1955).

RESULTS AND DISCUSSION

The analysis of variance showed highly
significant differences among the genotypes for all
the characters studied, indicating inherent genetic
variability in the material taken up for this study.
The range, mean, genotypic and phenotypic
coefficients of variation, broad sense heritability and
genetic advance as per cent of mean for all the
characters studied were presented in Table 1. The
difference between phenotypic and genotypic
coefficient of variation was very small for all the
characters, suggesting that these traits were least
affected by the environment and selection for these
traits on phenotypic values would be rewarding
under organic fertilizer management in rice.

A close examination of experimental
results (Table 1) revealed a high estimates of
phenotypic and genotypic coefficient of variation
for number of grains per panicle followed by grain
yield per plant, number of effective tillers per plant,
plant height and harvest index indicating the
presence of ample variation among the genotypes
for these traits. These results were in conformity
with the findings of Halil Ahmad ef al. (2010) for
grain yield per plant, number of effective tillers per
plant and harvest index. Therefore, simple selection
could be effective for further improvement of these
characters under organic fertilizer management. A
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moderate value of phenotypic and genotypic
coefficient of variation was observed for 1000-grain
weight, kernel L/B ratio and days to 50 % flowering.
Similar results were also reported by Lal Mohan
and Devendra (2011). Hence, direct selection for
these traits might be misleading if adopted for
improvement programme through these traits.
However, low estimates were observed for days
to maturity, kernel breadth, kernel length, kernel
length after cooking, kernel elongation ratio and
panicle length, indicating low range of variation
found in these characters in the present genotypes
under organic fertilizer management, thus offering
little scope for further improvement of these
characters through simple selection. Similar
observations were also obtained by Nandan et al.
(2010) for kernel quality characters and Karim et
al. (2007) for days to maturity.

The amount of genetic variation
considered alone will not be of much use to the
breeder unless supplemented with the information
on heritability estimates, which gives a measure of
the heritable portion of the total variation. In the
present study, the high estimates of heritability
observed for all the characters viz., days to 50 %
flowering, days to maturity, 1000-grain weight,
kernel L/B ratio, kernel length, kernel breadth,
kernel length after cooking, kernel elongation ratio,
number of grains per panicle, plant height, grain
yield per plant, harvest index, panicle length and
number of effective tillers per plant ranging
between 76.10 % (number of effective tillers per
plant) and 99.70 % (days to 50 % flowering and
days to maturity) suggested that selection would
be effective for these characters. Similar results
were reported by Samir (2010) in rice under organic
fertilizer management.

In addition to genetic variability,
heritability values along with genetic advance would
also be helpful in predicting the gain under selection
than heritability estimates alone. In the present
study, days to 50 % flowering, days to maturity,
number of effective tillers per plant, plant height,
number of grains per panicle, harvest index, kernel
L/B ratio, 1000-grain weight and grain yield per
plant exhibited high heritability coupled with high
genetic advance indicating preponderance of
additive gene action. Thus, there is an ample scope
for improving these characters under organic



AAJ 61

(3)uerd 10d po1f ureln) :gdAD QyYswm urein o001 :AAD 0001 onel uone3uod [uIdY YA f(wmu) Surjooos 1oyye YISud]
[PUIY DV ‘oner g/ Puoy Y d/1 Y (W) ypealq Puioy gy (wmu) yiSud] [ouIdy (T Sxopur 1soaleH :TH ‘opomed 1od sureid Jo ‘oN
:ddD ‘(wo) y3udf opowe 14 WSy jued ‘HJ ‘ueld 1od SIO[[1} 9A1309J9 JO ON :dd I ‘Amnjewt 03 sAe(q (I SunOMmOly 9%0S 01 sAe :4d

ey §T6 088 88°CC eeve 6L°SC I18CC  L9'l¢E 0001 L80C ddAD VI
6£°0¢ 9L9 05°66 6LV 284! 0601 v801 0C'8¢ 0I'ST §TCT MD000T "¢l
vL'Cl €Cco 01°86 IL°L 6L°L €100 €100 0Ll 6Cl 91 ddA 7l
€C9l 8¢l 0C°66 16°L v6'L S0 Svo 086 8CL 8Y'8 OVIA 'l
91°8¢ IL°0 0v'66 IL°€1 SLET cro cro 19°¢ S6'l ST d4d/1AaA 01
081 £ro 0C°66 L6'8 10°6 ¥0°0 v0°0 L9C L8'T TET a2 6
. $991 L6°0 0£°66 I8 vi'8 4y o el'L L8V I8¢ ™ 8
3 98¢ 0€91 0v'L8 c0°0C vy 1c 618 vo'IL  LS09 croc 1Ty IH ‘L
.m SE9 veEL 0r¢e ceee L1I¥C v8I9vL  61'19¢l OVF'LEC €695 [C8SI ddD 9
m LYl vie 0898 L9L v8 8C'¢ ¢8'¢C L8VC IS°LT 00°CC 1d S
g cr6e 6v'9¢ 0S°16 l6’6l 18°0¢ ev’'Lel  S9°081  €8901  €O0'IS TS'L9 Hd v
& 978¢ ¢8'¢ 01'9L 6C'1¢ ov've 09 8SY eyl L8'S SO0l dd.ld RS
91°0C 8¥'SC 0L°66 086 86 66°¢S1 0S°€ST  L99v1  L9°68 8E9CI Na C
0L°6C 691¢ 0L°66 05°Cl STl Y9 vyl 9I'v¥1 00911  00C9 8096 4d !
(%) W (o) (%) N
JO Ju3dId d0uUBApPR  (9suds peoly) oidfjoudyq  ordfjouany  ordKjouoyq ordKjousn “XBIN ‘urjNy UBIIN Idderey) IS
SBe Q0UBApE
onRuan) onAuRn AMMQENIBH  yoneurea jo juatoyjeo) oouBLIEA oSuey

276

QWS eUBW JOZI[I)IYJ OIUeS3I0 JOpUn LI Ul SI9)ORIBYD 4| J0J
SUBOW JO JUdd 13d Sk 90UBAPE J110UIT PUL JOUBAPE J13UIST “(ISUIS PrOoIq) AN[IqRILIY ‘UONBLIBA JO JUIIOLFI -09 ‘QFuel ‘UBIA ‘[ J[qeL



277

(8) yuerd 10d protk ure1n : JgAD (3) WSom urers-go01 : AMD 000 ‘Ol UOnE3UO[R [OUIY]

DAY (wa) Sunjood 19y YISUS] Uy 1 DV ‘oney g/ [PureY : y /1 M f(wu) yipealq [ouioy : gy f(wmu) yiSud] [PuIoy ¢ T (Xopul 1S9AIeH : [H
‘oorued 1od sureid Jo ON : 4D {(wo) yISuoy oporue : T (wo) WSOY Jue[d

P Hd Suepd 10d S1o1[1) A0 JO ON : dd1H ‘Amewr 03 sAe : N ‘SULIOMO[J 9,06 01 SAB( : A A[0A10dSaI TOAJ[ ¢ [ PUR 9 G 1B JUBOLJTUSIS 44 ‘s

Variability and association studies in rice

2014

o0

0000°T z
0000°T 4 ddAD ¥l
68L0°0- 000071 x
6£L0°0-  0000°T T MD000T €l
0¥CI'0  TSCC0- 0000°1 z
[EIT°0 <CCC0- 0000°1 ? A A
L90T°0- <TS6I'0- 0SS0 0000°1 Az
6S0T°0-  I¥61'0%«6LSH°0  0000°] oV
900  016€°0- C9LT0- 99150 x
y0¥0°0 x068€°0- 9LLT O~ #x0€1S°0  ¥008°0- L Ad/TA ol
STTO-  6TY9°0 L8000~ T19ST0- %x866L°0 00001 R
9€TT 0~ #x68€9°0 L8000~ LYSTO- - 00001 B a3 6
760T°0- 8910°0 9S8%°0- TSSS'O  LTLL'O  90ST0- 0000°T R
02070~ L9100 L8870~ x90SS°0 #xECLL'O  €6¥T°0- 0000°T % ™ 8
90670 8850~ +861°0 6I1£0°0 LSO TI6€0- 99ST°0- 0000°T R

#xCOVY 0 #xP8YS0- 0981°0 LIEO0  6IST'0 «9TLE 0~ 8SHI0- 0000°T B IH L
6€£59°0 TSETO- S8LIT'0O 0v0I'0- 06500 6L8C0- SSITO- ¥€0¥'0 0000°T R

#x€065°0  €€CC0~ SITI'0 TIOT'0- ILSO0  69LT°0- 0LOT0-%86£€°0 0000°1 B ddD 9
LTIY0  6vP0°0 +OTI'0- CT8LI'0- 98700  L8LO0- ¥0SO'0- LI90°0 €99€°0 00001 g

*CE8E'0  T9€0°0  LI9IT'0- TS91'0- LLYOO  9¥LO'0- LTHO'O- 88LO°0 €8TE0 00001 ! 1d S
€ELT'0- LSPSO  68SE0 9€LE0- 166£°0- €€19°0 08€0°0- 0L 0- ¥COE0- 90€0°0 00001 .
0EP1 0~ #x¥1TS°0 ~+SPPE0- x095€°0- #P08L°0™ xLS8S'0 9€€0°0-x610%°0- €18C°0- TH¥0'0  0000'1 7 Hd +
9IPP'0 97800 L9ETO €S0T0 STVO'0  1690°0- L8IO'0- SOF0°0- 9ISTO 66120 8T8T0- 0000°1 J

¥896€°0  00L0°0 9€ITO 8S8I'0  96£0°0  TE€90°0- ¥LI00- €8T0°0- 8€0CT'0 SS9T°0 +6CC0- 00001 o ddld ¢
0TLED  689€°0- SLTO0- 0TTI'0- 919C0  6£6¥°0- SIOT'0- 016€0 6VEL0 0SPED 9T6E'0- I1¥01°0 0000°1 J

*CPSE0 %C99€°0- TLTO0- 8ITI'0- 86ST0 #x016¥°0- 9101°0-%899€°0 #SCILO 60TE 048970  TE60'0  0000°] R Wa ¢
TL8E0  86TE0- 10600~ TSITO- 86SCO  8ITS0- 9¢€1°0- ¥OPE0 TCOL0 +¥T6E0 109%°0- 1801°0 90L6°0 00001 J

*1S9€°0  98TE0- L6800~ €VITO- 98STO #x€81S°0- €CEI'0- T91€°0 #6890 4CS9€0 «81¥¥'0- 7800 9960 00001 1 4a 1
ddAD MD000T ddAT OV I d44/13 a2 ™I 1IH ddD 1d Hd dd1d Na A4d pioereyy S

JuowoFeuRW JOZI[1119J

orue310 J9pun 9911 ul sjuduodwod sy pue jueld 19d p[oIA uress 3uowe SJUAOYFI0I UONB[ILIOD C1) o1dAjoua3 pue ) ordKyoudy ‘7 d1qeL



278 Ramad

fertilizer management. Similar observations were
also reported in rice by Jaiswal et al. (2007) for
number of effective tillers per plant, number of
grains per panicle, days to 50 % flowering, plant
height, 1000-grain weight, kernel L/B ratio and grain
yield per plant in aromatic rice. On the other hand,
panicle length, kernel length, kernel breadth, kernel
length after cooking and kernel elongation ratio
showed high heritability with moderate genetic
advance indicating that both additive and non-
additive gene effects were involved in the genetic
control of these characters. These findings were
also in agreement with those of Jaiswal et a/. (2007)
for panicle length, kernel elongation ratio and
Veerabadhiran et al. (2009) for kernel length after
cooking and kernel elongation ratio.

Besides genetic parameters, correlation
coefficient is one of the important biometric tools
for formulating the selection index, as it reveals the
strength of relationship among the group of
characters. In the present investigation, the
genotypic correlation coefficients were generally
higher in magnitude than their respective phenotypic
correlation coefficients (Table 2) indicating a strong
inherent association among these characters which
might be ascribed to be low effect of environment
on the character association. Grain yield per plant
exhibited highly significant and positive correlations
with number of grains per panicle, harvest index,
panicle length, days to 50 % flowering, number of
effective tillers per plant and days to maturity.
Sadeghi (2011) reported similar findings for days
to 50 % flowering, panicle length, number of
effective tillers per plant, days to maturity and
number of grains per panicle.

Considering inter-correlation between
yield and yield component traits under organic
fertilizer management, it was quite interesting to
observe that the characters that showed significant
association with grain yield were also mutually
correlated with each other. Days to 50 % flowering
showed significant and positive correlation with days
to maturity, panicle length and number of grains
per panicle. Similar results were also reported by
Pal et al. (2011) for days to maturity and Swain
and Reddy (2006) for number of grains per panicle.
Days to maturity exhibited significant and positive
association with number of grains per panicle and
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harvest index. These findings were in consonance
with Sadeghi (2011). Number of grains per panicle
showed significant and positive association with
harvest index. Similar results were also observed
by Kole et a/ (2008) in aromatic non-basmati rice.
Hence, the present results indicated that inter-
dependency of the characters and selection of these
traits would ultimately enhance the mean
performance of all the concerned interdependent
characters.

By and large, the results of the present
investigation revealed that the traits number of
effective tillers per plant, plant height, number of
grains per panicle, harvest index and grain yield
per plant exhibited high heritability coupled with high
genetic advance, implying predominance of additive
gene selection. Hence selection for these traits
based on phenotypic values would be more
effective, leading to greater success in future
breeding programme. From correlation analysis, it
could be suggested that during selection, more
emphasis should be given for the characters viz.,
number of grains per panicle, harvest index, panicle
length, days to 50 % flowering, number of effective
tillers per plant and days to maturity as these have
high significant and positive association with grain
yield per plant. Therefore, direct selection on the
basis of these characters would be effective to
develop high yielding and fine quality genotypes in
rice under organic fertilizer management.
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