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exhibited significant  association with grain and
straw yields. Leal length, though important due to
the fact that the correlation of number of lcaves
and leal  breadth  with  grain  yield  were
predominantly high due 1o their indirect effects
through this character, can not be relied upon o a
greater extent because of its low GCV, heritability
and genetic gain, Thercfore, a selection programme
with due emphasis on number of leaves and leaf
breadth, keeping the plant height constant at an
oplimum level is desired for developing superior
genotypes with high grain yield coupled with high
straw vield.
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CORRELATION AND PATH ANALYSIS IN RICE (Oryza sativa)
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ABSTRACT

Three lines 12 testers and their 36 hybrids of rice were studied for correlation and path
analysis for grain yield using ten charciers. Grain yield was significantly ond positively correlated
with panicle length, spikelets per panicle, grains per panicle, 100 - grain weight and harvest index.
Grains per panicle was the main component character affecting yield direetly. High and positive
indirect effects were contributed by panicle length and spikelets per panicle throwgh graine per

panicle.
KEY WORDS ;

Yield is a complex character being influenced
by various component characters. A knowledge of
 the association of component traits with yield may
greatly help in making selection precise and
accurate. Path analysis is an important tool in
determining the contribution of  genotypic
characters to yield and its components, The aim of
this study was to estimate genotypic correlation
coefficients and path-coefficients among different
plant characters in rice.

MATERIALS AND METHODS

Thirty six hybrids involving 12 male parcnts
viz., As 89044, As 90043, AD 90190, Kasturi,
Pusabasmati, IR 50, ADT 39, IR 64, IR 72, TKM 9,
ASD 16, CO 37 and 3 isogenic maintainer (B) lines
viz.,, V 20 B, IR 580025 B and IR 62829B of the
CMS (A) lines of ‘wild abortive’ source were
raised during kharif 1993 at the Agricultural

Rice, Correlation, Path Analysis

College and Research Institute, Killikulam in a
randomised block design with three replications. A
spacing of 20 cm between rows and 15 cm between
plants was adopted. Two rows of Fis and one row
of parents were raised in each replication with
single seedling per hill. Observations were
recorded on five random and competitive plants for
days to flowering, plant height, panicles per plant,
panicle length, spikelets per panicle, grains per
panicle, spikelets fertility, 100- grain weight, grain
yield per plant and harvest index. Mean values
were utilised for statistical analysis. Genotypic
correlations were computed among the characters.
The path analysis was done as described by Dewey
and Lu (1959).

RESULTS AND DISCUSSION

The genotypic comrelations are presented in
Table 1. Panicle -length, spikelets per panicle,
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ﬁhle 1. -Genotypic correlation coefficients between different traits in rice

Grain

. Plant Panicles  Panicle  Spikelets Grains-per Spikelet  100-grmin Harvest

s height  perplamt  length pcf panicle panicf: l‘frlility wcsgr:: “:::;” inj::

- Days to Bowering 0,127 -0.083  -D.48** 0218 o102 0310 -0496* 0137 -(.038
Plant height 0.161 0.251 0.485**  0.508**  0372** -0.142 0.135 <0252
- Panicles per plant 0.059 0.069 0.115 0.216 0.181 0.009 -0.165
Panicle length 0.379==  D436%*  (0.4]3%= 0.054 (.340= 0,176
Spikelets per panicle 0973 (.450** D087 0434 0.081
Graing per panicle D641 -0.001 0.444%= 0.146
‘Spikelet fertlity 0272 0.232 0.259
100-grain weight 0.307+* 0.273

Grain :.'rin!d per plant 0.517%*

* Significant at 5 per cent level; ** Significont at | per cent level.

grains per panicle, 100- grain weight and harvest
index were significantly correlated with grain yield
in positive direction. Similar associations were
reported for grain yield with panicle length and
grains per panicle (Manuel and Palanisamy, 1989),
spikelets per. panicle (Kim, 1985), 100 - grain
weight-Suarez et al, 1989) and harvest index
(Murthy ef al: 1991). Panicle length, spikelets per
panicle, grains per panicle, 100 - grain weight and
harvest index were thus important in improving
yield of rice.

Path analysis provided an aid for sorting out
the total correlations into direct and indirect effects
of different characters on yield. The results of path
analysis (Table 2) revealed that the maximum
positive direct effect on grain yield was exerted
through grains per panicle followed by harvest
index and 100-grain weight. Plant height, panicles
per plant and panicle length also contributed
positively to grain yield but were very low. The

positive direct effects of plant height, panicles per
plant and panicle length on grain yield was also
reported by Sukanya Subramanian and Rathinam
(1984) and Tahir et al. (1988). Days of flowering,
spikelets per panicle and spikelet fertility recorded
negative direcl effects on grain yield. The negative
direct effects of spikelet fertility on grain yield was
also reported by Sheng and Li (1988).

The indirect effects of plant height on yield of
present study was in agreement with the findings of
Anandakumar and Sree Rangasamy (1986).
Positive indirect effect of panicle length through
grains per panicle of present study was in
confirmity with the results of Rao er al. (1980).

Spikelets per panicle which showed significant
positive correlation with grain yield, have exhibited
negative direct effects. This may be due to the fact
that the negative effects exerted by spikelets per
panicle might have been nullified by their high
positive indirect effects through grains per panicles.

Table 2.  Path cocflicicnt analysis showing direct and indirect effects of different iraits in rice

Daysio  Plant  Pamicles  Panicle Splkdlets - Gaulng Spikelet  100-grain  Harvest Gm[!h’ph‘.
Chacer Nowering  height  perplant  lengih . per fedility  weight index mmfmn
. panicle  panicle eocfficient
Diays to flowering -0.095 0012 0004 1,053 -0.206 0176 0236 -0, 184 -0.023 0,165
Blant height 0012 w 0.008 0.027 0458 0.874 -0.283 -0.052 Q0U% 0.120
Panicles perplant 0008 0015 D048 0006 0065 0199 0164 0067 0065  0.049
Panicle length 0047 0.023 0.003 Q108 0359 D750 -0314 0020 (069 03487
Spikelets per panicle  -0.021°  0.044 0.0:03 0041 0945 1674 0342 0032 0032 - DASdee
Groins per panicle -0.010 (.046 0.006 0.047 0918 1721 0487 -0.001 0057 (460
Spikelet fenility 0.03 0,034 0.0 0045 0426 1103 0760 0.101 Gam 0238
100-grainweight 0047 0013 0008 0006 0082 0003 0207 0370 007 0398+
Harvest Indax 0006 0023 -DODR 0019 0007 025) L1497 - 0,101 11392 0.53

Underlined figures show the direct effects;  Residual effect -= 0.590
“* Significant af | per cent Jevel,

* Significant at 5 per cent level;
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It ean be inferred form the results of genotypic
correlation  cocfficients and path analysis  (hat
panicle length, grains per panicle, 100 -. grain
weight and harvest index showed not only positive
correlation cocfficients but also positive direct
cffects on yield.

REFERENCES

ANANDAKUMAR , CR. and SREE RANGASAMY, SR.
{(1986). Casual mfluence of background firails on groin
yield and plant height in dce. Oryza 23: 23-26,

DEWEY, D.R. and LU, K.H. (1959). A correlation and path
coefficient analysis of components of ercsted wheat gross
seed production Agron.J,, 51:515 - 518

KIM, C.H. (1985) Siudies on heterosis in F) hybrids using
cvioplosmic genetic male sterile lines of nce (Oryza sativa
L.} Res.Resp.Rural Dev, Adm., (Crops), 27(1) : 1-33 (in

Korean, English summary).

MANUEL. W.W. and PALANISAMY, 5.(1989) Heterosis and
correlation in rice Oryza 20: 238 - 242,

Madras Agric, 1, 82(11): 378-581 November 19935

MURTHY, N. SHIVASHANEAR,. G. - SHAILAJA
HITTALAMANI  and  UDAYKUMAR,. 'M 1991,
Association analysis among yicld and some physiological
traits in rice, Oryza 28 ; 257-259. '

RAO, AV. RAO, CS. and -PRASAD, ASR. (1950)
Puth-cocfficient  analysis in some late-maturing rice
varictics. Indian J. AgricSei., 50 : 135131

SHEMG X, and LILZ (1988) Genetic effects of cyloplasm on
hybrid rice In:Hybrid Rice. IRRI, Manila, Philippiness.
pp. 258-259.

SUAREZ, E, ALFONSO, R.. PEREZ, R. and IGLESTAS, I.
(1989) Correlation between yield and its components in
upland rice in Cuba. Int.Rice Res.Newsl, 1403) ; 10,

SUKANYA SUBRAMANIAN and RATHINAM, M. (1984)
Path analysis in rice. Madras Agrie. J., 71 ¢ 541 -542.

TAHIR, G.R., CHEEMA; AA. and AWAN, M.A.(1988) Path
coefficient analysis in rice. Pakistan J. Sci. Ind. Res., 31
TR0 -783,

(Reeeived : February 1994 Revised : April 1995)

HETEROSIS AND COMBINING ABILITY IN INTER-SPECIFIC
HYBRIDS BETWEEN CMS OF Bajra AND NAPIER GRASS.

A AMIRTHADEVARATHINAM

Drepartment of Agncultural Botany
Agricultural College and Research Institute
Tamil Nodu Agricultural University
Madurai 625 104

ABSTRACT

General and specific combining ability variances and effects for seven fodder characters

were studied in bajra-napier interspecific hybrids obtnined in line x tester programme involving 9
CMS lines of bafra as female and 6 genotypes of napier grass, as male. The mean squares due to-
general and specific combining ability were significant indicating the importance of both additive and

- dominance components. The magnitude of sca variances was greater than that of gea for all
characters suggesting the predominance of non-additive gene action, The parents, 405 A, 306 A, and
732 A among the CMS lines of bajra and FD 466 and FD 435 among napier grass were identified as
best general combiners. The crosses 306 A x FD 466, 306 A x FD 435, 437 were the best specific
combinations for forage vield. High heterosis observed for different forage yield characters was

mostly due to the desirable sco effects,

KEY WORDS :
Combining Ability

Among the cullivated perennial grasses,
bajra-napier hybrid grass has been acclaimed as the
highest forage yielder in an unit time and space.
Bajra-napier hybrid grass is an inter-specific hybrid
produced after crossing bajra  (Pennisetum
glawcum) with napier (P. purpureum). In the past,
the production of bajra- napier grass had been due
to the mmvolvement of bajra genolypes that were
either grain or fodder types (Patil and Goshe, 1962;
Gupta 1969; Narayanan and Debadghao, 1972;

Bajra, Napier Grass, Inter - Specific Hybrids, Heterosis,

Gupta and Bhardwaj, 1975; Amirthadevarathinam
and Stephan Dorairaj, 1992 ; Suthamathi, 1993).
The sel seeds obtained in such crosses that involved
grain or fodder bajra genolypes as ovule parents,
were made of both hybrid and selfed seeds of
bajra. The CMS lines of bajra were used in
hybridisation programme with napier and the
resulting inter - specific hybrids were studied for
their performance relating to fodder yield and its
component characters besides estimating the



