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ABSTRACT

Field experiments were conducted using fourteen rice genotypes during the main rainy seasons
of 2009 and 2010 at three rainfed upland locations of Southwest Ethiopia to estimate the genetic
variability, heritability and correlation coefficients of grain yield and yvield contributing traits in
upland rice. The experiments were laid down in a randomized complete block design with three
replications. Highly significant (p<0.01) variation was obtained for days to B0% flowering, days to
85% maturity, plant height, panicle length, spikelets per panicle and thousand grains weight.
Significant difference (p<0.05) were noted for panicles per plant, grains per panicle, total spikelet
fertility and grain yield. Days to 50% flowering, plant height, grains per panicle, spikelets per
panicle, thousand grains weight and grain yield showed relatively high GCV and PCV estimates.
High heritability was obtained for plant height (92.17%), followed by 50% flowering (90.16%),
thousand grains weight (83.17%), days to 85% maturity (82.45%), panicle length (79.25%) and
spikelet per panicle (60.25%) which indicates high heritable portion of variation. High to medium
estimates of heritability and genetic advance were obtained for plant height, days to 50% flowering,
panicles per plant, spikelets per panicle, grains per panicle and thousand grains weight, indicating
the roles of additive gene action and a good scope of selection using their phenotypic performance.
Grains per panicle had maximum positive direct effect and highly significant (r = 0.906%%)
genotypic correlation coefficient with grain yield. The present study revealed that for increasing
rice yield in upland ecology, a genotype should possess more number of grains per panicles, tillers
per plant and panicle per plant, high spikelet fertility and large panicle size,
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INTRODUCTION

Rice is the fastest growing source of food in Africa. During the past three decades rice grain has
seen a steady increase in consumption and demand given its important place in the strategic food
security planning policies of many African countries (Norman and Otoo, 2003; Africa Rice Center,
2007, Forum for Agricultural Research in Africa, 2009). In order to meet the fastest growing

13



J. Plant Sei., 7 (1): 13-22, 2012

demand for rice grain, development of high yielding genotypes with desirable agronomic traits for
diverse ecosystem is therefore a necessity. However, grain yield is a complex trait, controlled by
many genes, environmentally influenced and determined by the magnitude and nature of their
genetic variability in which they grow (Singh ef al., 2000}, In addition, grain yield is related with
other characters such as plant type, growth duration and yield components (Yoshida, 1981).

Crenetic variability among traits i1s important for breeding and in selecting desirable types. The
low heritability of grain yield characters made selection for high yielding varieties possible usually
using various components traits associated with yield (Atlin, 2003). Therefore, character association
of component, traits with yield and among themselves 1s very important. The relationship between
rice yield and yield component traits has been studied widely at phenotypic level. Sadeghi (2011)
observed positive significant association of grain yield with grains per panicle, days to maturity,
number of productive tillers and days to flowering. Ullah et al. (2011) noted that grain yield was
positively  and significantly associated with panicle length and grains per panicle.
Hairmansis et al. (2010) also recorded a positive and significant association of grain yield with filled
grains per panicle, spikelets per panicle and spikelet fertility.

Path coefficient analysis partitions the genetic correlation between yield and its component
traits into direct and indirect effects and hence has effectively been used in identifying useful traits
as selection criteria to improve grain yield in rice (Mustafa and Elsheilkh, 2007; Kole et al., 2008;
Akinwale ef al., 2011; Sadeghi, 2011). Grain yield has been reported to be influenced by high direct
positive effects of productive tillers, days to flowering and grains per panicle (Sadeghi, 2011), filled
grains per panicle (Hairmansis ef al., 2010), panicles per plant and grains per panicle (Mustafa and
Elsheikh, 2007; Akinwale ef al., 2011), panicles per panicle, grains per panicle, plant height and
days to flowering (Kole et al., 2008).

Heritability of a trait is important in determining its response to selection. It was found out
earlier that genetic improvement of plants for quantitative traits requires reliable estimates of
heritability in order to plan an efficient breeding program. The bread sense heritability is the
relative magnitude of genotypic and phenotypic variance for the traits and it gives an idea of the
total variation accounted to genotypic effect (Allard, 1960). Akinwale ef al. (2011) recorded broad
sense heritability estimates of 95.1% for days to flowering, 92.1% for days to maturity, 72.4% for
plant height, 72.1% for grain yield, 70.5% for grains per panicle, 59.4% for panicle per panicle,
53.6% for panicle length, 21.7% for thousand grain weight and 19.2% for tillers per plant. Sadeghi
{2011) also reported broad sense heritability estimates of 98.9% for days to maturity, 93.3% for days
to flowering, 93.77% for thousand grain weight, 93.15% for panicle length, 83.08% for grains per
panicle, 70.2% for productive tillers, 69.21% for plant height and 68.19% for grain yield.

Most effective yield component breeding to increase grain yield could be achieved, if the
components traits are highly heritable and positively correlated with grain yield. However, it 1s very
difficult to judge whether observed variability 1s highly heritable or not. Moreover, knowledge of
hertability is essential for selection based improvement as it indicates the extent, of transmissibility
of a character into future generations (Sabesan et «l., 2009; Ullah ef al, 2011). However,
information on relationship of grain yield and yield contributing traits for upland rice improvement
program of Southwest Ethiopia agro-ecology is not available. In view of the above gaps, the present,
study was undertaken to investigate the genetic varability, heritability and association between
grain yield and yield related traits as a basis for selection of high yielding rice genotypes in upland
ecology.
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MATERIALS AND METHODS

Experimental sites, genotypes and procedures: Field experiments were carried out at three
upland rainfed locations of Southwest Ethiopia: Sbebe (7°28' N, 36°25' K; altitude: 1370 m; annual
rainfall: 1420 mm), Gomma-2 (7°57' N, 36°38' E; altitude: 1497 m; annual rainfall: 1470.4 mm) and
Eladale (7°42' N, 36°48' E; altitude: 1813 m; annual rainfall: 1616 mm) during the main rainy
seasons of 2009 and 2010. Fourteen rice genotypes obtained from SASAKAWA Global-2000,
Ethiopia and from rice growing farmers: NERICA-1, NERICA-2, NERICA-3, NERICA-4, NERICA-
7, NERICA-12, NERICA-13, NERICA-14 and NERICA-18, FOFIFA-3730, FOFIFA-3737, FOFIFA-
4129, TAC-164 (Gumara) and X-Jigna (local) were used as experimental materials. The experiment,
was laid in a Randomized Complete Block Design (RCBD) with three replications. A five-row plot
with size of 1.2x5 m was used. Dry seeds were hand drilled in rows 25 em apart at a rate
of 60 kg ha™'. Thinning was carried out at 3-4 leaf stage to maintain single plant per hill at a
spacing of 10 cm. Mineral fertilizers were applied at a rate of 64 kg N and 46 kg P,0,ha™" as Urea
and Di-Ammonim Phosphate (DAF) at each location. Nitrogen was applied in two equal splits: half
at sowing and half at panicle initiation (booting) stage. Total dose of F,0, was applied basal. Three
manual weeding were carried during each season,

Data collection and analysis: Observation and data record for all traits studied was made based
on the Standard Evaluation System for rice (IRRI, 1996). Plant height, panicle length, tillers per
plant, panicles per plant, grains per panicle and total spikelet fertility were measured before
physiological maturity from randomly selected 10 sample plants in the middle three rows of each
plot. Data on days to 50% flowering and days to 85% maturity were also collected on a plot basis.
At maturity, grain yield was taken from the three central rows and yield was adjusted at 14%
moisture level. Thousand-grain weight was determined from bulked grains collected from central
rows of each plot and recorded on 14% seed maoisture basis. The data collected for all traits studied
were subjected to analysis of variance for RCBD using GENRES3 (1994) version 7.01 and SAS
{2003) version 9.1. The path and correlation coefficient analyses were done following methods of
Dewey and Lu (1959). The phenctypic and genotypic coefficient of variability was computed as per
Burten (1952). Heritability in broad sense was done using the formula suggested by Lush (1940).
Genetic advance was worked out as per the formula given by Johnsen et al. (1955).

RESULT AND DISCUSSION

Analysis of variance revealed significant differences among genotypes for all traits studied
except for tillers per plant (Table 1), indicating presence of considerable amount of genetic variation
among the study materials. The magnitude of variation between genotypes was reflected by high
values of mean and range for genotype traits studied {Table 2). High genetic variability for
different quantitative traits in rice was also reported earlier by Khan et af. (2009), Umadewi ¢t al.

(2009), Akinwale et al. (2011) and Ullah et al. (2011).

Coefficients of variation: The results (Table 2) revealed that the estimates of phenotypic
coefficient of variation (PCV) were slightly higher than those of genotypic coefficient of variation
(GCV) for all the traits studied. The extent of the environment influence on traits is explained by
the magnitude of the difference between GCV and PCV. Large differences between GCV and PCV
values reflect high environmental influence on the expression of traits. In this study, slight
differences indicated minimum environmental influence and consequently greater role of genetic
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Tahble 1: Analysis of variance for different traits in upland rice

Mean squares

Traits Replication Treatment Error
DF1 5.038" 77.619%* 2.726
DMa 2.795% 42.644%* 2.826
PHt 10.324" 164.107** 4517
PaL. 0.483%* 1.107** 0.089
TiP 0.140" 0.297¢ 0.146
PaP 0.075% 0.515*% 0126
GPa 1.703™ 137.015* 29613
SPa 28,728 196.271** 35.388
TSF 7.765% 19.688% 5.041
TGW 0.366% 6.116%* 0.386
GY 22854.857¢ 280128.813* 72146.750

* Significant at 5% level of probability; ** Significant at 1% level of probability; ns = non significant; DF1: Days to 50% flowering; DMa:
Daxrs to 85% maturity; PHt: Plant height (cm); Pal.: Panicle length (cm); TiP: Tillers per plant (No.); PaP: Panicles per plant (No.); GPa:
Grains per panicle (No.); SPa: Spikelets per panicle (No.); TSF: Total spikelet fertility (%); TGW: Thousand grain weight (g); GY: Grain
vield (kg ha™)

factors on the expression of traits. Similar chservations were also noted earlier by Mustafa and
Elsheikh (2007) and Kole ef al. (2008) in rice. In contrary to the present study which showed close
values between GCV and PCV Akinwale ef al. (2011) and Sadeghi (2011) recorded wide
differences. The GCV ranged from 2.6045 for tillers per plant to 8.7634 for grain yield, whereas
PCYV ranged from 2.9311 for days to maturity to 12.5187 for grain yield. Relatively, days to 50%
flowering, plant height, grains per panicle, spikelets per panicle, thousand grains weight and grain
yield showed high GCV and PCV estimates. The lowest GCV was observed on days to 85% maturity
and tillers per plant, whereas days to 85% maturity had the lowest PCV values. Akinwale et al.
{(2011) and Ullah et al. (2011) reported moderate to low GCV and PCV estimates for different
quantitative traits in rice.

Heritability: In the estimates of breoad sense heritability were varied from 25.82 to 92.17%
(Table 2). The present study, 50% flowering, days to 85% maturity, plant height, panicle length,
spikelet per panicle and thousand grains weight exhibited high heritability. High heritability
suggests high component of heritable portion of variation that can be exploited by breeders in the
selection of superior genotypes on the basis of phenotypic performance. Panicles per plant, grains
per panicle, total spikelet fertility and grain yield exhibited moderate heritability which indicates
the possibility of using for rice improvement program, but their expression can be influenced very
much by the environment. High te moderate heritability was reported for different quantitative
traits studied in rice (Zahid et al., 2006; Kole et al., 2008; Khan et al., 2009; Akinwale et al.,
2011; Sadeghi, 2011). The study revealed very low estimate of heritability for tillers per plant
which supports the results of Mustafa and Elsheikh (2007) and Akinwale ef al. (2011) Very low
heritability indicates greater role of environment on the expression of the trait, therefore, direct
selection for tillers per plant will be ineffective,

The estimates of genetic advance as percent of mean (T able 2) were high for plant height, grain
yield, grains per panicle, thousand grain weight, spikelets per panicle and days to 50% flowering,
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Tahble 2: Kstimates of parameters of variability for different traits in upland rice

Variability
Phenotypic  Genotypic Genetic advance
Traits Mean Range variance variance GCV PCV Heritability (%) (% of Mean)
DF1 101.2241.348 95.28-115.44 27.690 24.965 4.9363 5.1988 90.16 9.65564
DMa 136.88+1.380 133.89-148.72 16.099 13.273 2.6614 29311 82.45 4.9776
PHt. 87.12+1.735 74.22-103.84 57.713 53.197 8.3719 8.7201 92.17 16.5598
PaL, 18.67+0.243 17.42-19.65 0.428 0.339 3.1208 3.5056 79.25 5.7231
TiP 8.64+0.311 8.26-9.25 0.196 0.051 2.6045 5.1258 25.82 27262
PaP 7.86+0.200 7.13-8.46 0.256 0.130 4.5847 6.4352 50.76 6.7201
GPa 74.10+4.443 653.56-89.61 65.413 35.801 8.0744 10.9143 54.73 12,3053
SPa 120.31+4.857 102.72-134.95 80.016 53.628 6.0869 7.8421 60.25 9.7325
TSFKF 56.70+1.833 52.06-61.36 9.923 4.883 3.8969 5.6565 49.20 5.6310
TGW  25.7320.508 24.01-28.34 2.206 1.910 5.3712 5.8896 83.17 10.0908
GY 3004.55£219.312 2681.48-3680.00 141474.094 69327.352 8.7634 12.56187 49.00 12.6373

DFL: Days to 50% flowering; DMa: Days to 85% maturity; PHt: Plant height (cm); Pal.: Panicle length (cm); TiP: Tillers per plant (No.);
PaP: Panicles per plant (No.); GPa: Grains per panicle (No.); SPa: Spikelets per panicle (No.); TSF: Total spikelet fertility (%); TGW:
Thousand grain weight (g); GY: Grain yield (kgha™)

respectively; moderate for panicles per plant, panicle length, total spikelet fertility, days to matunty;
and very low for tillers per plant. These results were supported by earlier finding results
(Kole et al., 2008, Akinwale ef al., 2011; Sadeghi, 2011). Since high heritability does not always
indicate high genetic gain, heritability with genetic advance should be used in predicting selection
of superior genotypes (All et al., 2002).

In this study high to medium estimates of heritability and high genetic advance were obtained
for plant height, days to 50% flowering, panicles per plant, spikelet per panicle, grains per panicle,
thousand grains weight and grain yield which suggests these traits could be considered as
favorable attributes for upland rice improvement through selection. Likewise, the high heritability
combined with high genetic advance could be regarded as an indication of additive gene action and
the consequent high-expected genetic gain from selection for these characters. High heritability and
high genetic advance records were also reported earlier in rice for panicles per plant and plant
height (Sadeghi, 2011), for panicles per plant, grains per panicle and grain vield (Kole ef al., 2008)
and for grains per panicle, thousand grain weight and grain yield (Ullah ef ai., 2011},

High heritability estimates with low genetic advance cbserved for days to 85% maturity, panicle
length and total spikelet fertility indicates non-additive type of gene action and the genotype by
environment interaction play a significant role in the expression of the trait. In agreement with the
present. findings high heritability with low genetic advance was observed for days to maturity and
panicle length (Akinwale et al., 2011), for panicle length (Ullah et al., 2011) and for spikelet.
fertility (Qamar et af., 2005). Very low heritability and genetic advance for tillers per plant
observed may be due to non-additive gene action and great influence of the environment on the
trait. These findings were supported by Akinwale et al. (2011). Relatively high GCV, PCV, broad
sense heritability and genetic advance obtained for days to flowering, plant height, grains per
panicle, spikelet per panicle and thousand grain weight suggested these characters could be
transmitted to the progeny when hybridization would be conducted and phenotypic based selection
would be effective.

Correlation coefficients: The results of simple linear correlation coefficients between all pairs
of traits as shown in Table 3 reveals grain yield had positive and significant association with grains
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Tahble 3: Simple linear correlation coefficient between pairs of all traits in upland rice

Traits DFl DMa PHt Pal, TiP PaP GPa SPa TSF TGW GY

DF1 - 0.935%*  0.861** -0324 0.083 0.028 -0.055 -0.085 0.088 0.036 -0.265
DMa - 0.736%*  -0.333 0.099 -0.085 -0.229 -0.248 -0.119 -0.144 -0.383
PHt - -0.142 -0.073 0.08 -0.035 -0.018 0.082 0.338 -0.287
PaL, - -0.124 -0.009 0.396 0.614* -0.240 -0.113 0.153
TiP - 0.847** 0.445 0.368 0.494 -0.528 0.295
PaP - 0.632*% 0.538% 0.744%* -0.139 0.487
GPa - 0.928%* 0.706%* -0.215 0.847%*
Spa - 0.448 -0.221 0.638*
TSF - 0.123 0.767%*
TGW - -0.199
GY -

* Significant at 5% level of probability; ** Significant at 1% level of probability; DF1: Days to 50% flowering; DMa: Days to 85% maturity;
PHt: Plant height (cm); PaLi: Panicle length ¢cm); TiP: Tillers per plant (No.); PaP: Panicles per plant (No.); GPa: Grains per panicle (No.);
SPa: Spikelets per panicle (No.); TSF: Total spikelet fertility (%); TGW: Thousand grain weight (g); GY: Grain yield (kg ha™)

Table 4: Phenotypic (P) and genotypic (&) correlation coefficients for different traits in upland rice

Traits DMa PHt Pal TiP PaP GPa SPa TSF TGW GY
DF1 P 0.913%* 0.807%% -0.267 0.009 0.015 -0.07 -0.072 0.024 0.027 -0.258
G 0.948%* 0.891%% -0.358 0.168 0.038 -0.05 -0.095 0.138 0.041 -0.276
DMa P 0.675%% -0.256 -0.002 -0.094 -0.21 -0.199 -0.153 -0.16 -0.361
G 0.771%* -0.38 0.216 -0.079 -0.25 -0.284 -0.094 -0.134 -0.405
PHt P -0.081 -0.024 0.077 -0.01 0.014 0.079 0.32 -0.225
G -0.178 -0.131 0.084 -0.05 -0.039 0.085 0.349 -0.339
PaL, P -0.069%* -0.019 0.313 0.509 -0.161 -0.117 0.103
G -0.196 -0.001 0.461 0.692%% -0.305 -0.111 0.194
TiP P 0.753%* 0.51 0.38 0.565% -0.308 0.449
G 0.990%* 0.376 0372 0.41 -0.812%* 0.087
PaP P 0.538" 0.454 0.66™ -0.043 0.447
G 0.722%%  0.615 0.829%* -0.215 0.528
GPa P 0.917%* 0.668%* -0.202 0.786%*
G 0.938%* 0.743%* -0.227 0.906%*
Spa P 0.407 -0.21 0.544*
G 0.487 -0.231 0.727%*
TSF P 0.123 0.708%*
G 0.125 0.736%*
TGW P -0.175
G -0.222

* Significant at 5% level of probability; ** Significant at 1% level of probahility; DF1: Days to 50% flowering; DMa: Days to 85% maturity;
PHt: Plant height (cm); Pal.: Panicle length (cm); TiP: Tillers per plant (No.); PaP: Panicles per plant (No.); GPa: Grains per panicle (No.);
SPa: Spikelets per panicle (No.); TSF: Total spikelet fertility (%); TGW: Thousand grain weight (g); GY: Grain yield (kg ha’l)

per panicle (r = 0.847™), spikelets per panicle (r =0.638") and total spikelet fertility (r = 0.767%). The
results are in conformity with Hairmansis ef al. (2010) for grains per panicle, spikelets per panicle
and spikelet fertility and Ullah et al. (2011) for panicle length and grains per panicle. Genotypic
and phenotypic correlation coefficients (Table 4) indicated that the genotypic and the phenctypic

correlation coefficients showed similar trend but genotypic correlation coefficients were of higher

in magnitude than the corresponding phenotypic correlation coefficients which might be due to the
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Tahble 5: Path coefficient showing direct and indirect effects of traits on grain sield of upland Rice

Indirect effects Genotypic
correlation
Traits Direct effects DFL DMa PHt Pal, TiP PaP GPa SPa TSF TGOW  withgrain yield
DF1 1.465 - -1.705 0.077 -0.23 -0.004 -0.01 -0.104 0.22 0.037 -0.025 -0.276
DMa -1.799 1.389 - 0.067 -0.244 -0.005 0.015 -0.544 0.661 -0.025 0.081 -0.405
PHt. 0.087 1.306 -1.387 - -0.114 0.003 -0.02 -0.121 0.091 0.023 -0.211 -0.339
Pal, 0.641 -0.525  0.683 -0.015 - 0.005 0 1.027 -1.606 -0.082 0.067 0.194
TiP -0.024 0.247 -0.389 -0.011 -0.125 - -0.19 0.837 -0.863 0.11 0.492 0.087
PaP -0.185 0.056 0.142 0.007 -0.001 -0.024 - 1.607 -1.427 0.223 0.13 0.528
GPa 2.226 -0.068 0.44 -0.005 0.296 -0.009 -0.13 - -2.177 0.2 0.137 0.906**
Spa -2.322 -0.138 0512 -0.003 0.444 -0.009 -0.11 2.088 - 0.131 0.14 0.727**
TSF 0.269 0.203 0.169 0.007 -0.196 -0.01 -0.15 1.653 -1.13 - -0.076 0.736**
TGW -0.605 0.06 0.241 0.03 -0.071 0.02 0.04 -0.505 0.535 0.034 - -0.222

Residual effects, R =0.13779; * Significant at 5% level of probability; ** Significant at 1% level of probability; ns = non significant; DFI:
Days to 50% flowering; DMa: Days to 85% maturity; PHt: Plant height (cm); Pali: Panicle length (cm); TiP: Tillers per plant (No.); PaP:
Panicles per plant (No.); GPa: Grains per panicle (Na.); SPa: Spikelets per panicle (No.); TSFE: Total spikelet fertility (%); TGW: Thousand
grain weight (g); GY: Grain yield (kg ha™!)

masking or modifying effect of environment on character asscciation at the genetic level
{(Singh, 1980; Sarawgl ef al., 1997). This finding agreed with those of Zahid ef al. (2008),
Agahi ef al. (2007) and Kole et al. (2008).

Grain yield was found to be positively and significantly associated with grains per panicle,
spikelets per panicle and total spikelet fertility both at genotypic and phenotypic levels, indicating
the importance of these traits for yield improvement in upland rice. The results are supported by
Rokeonuzzman ef al. (2008) and Khan ef al. (2009) for grains per panicle, by Kole et al. (2008)
and Qamar et al. (2005) for panicles number and by Ramakrishman et al. (20086) for spikelet,
fertility. Grain yield had negative and non-significant correlation with days to 50% flowering, days
to 85% maturity, plant height and thousand grains weight both at genotypic and phenotypic levels,
whereas it showed positive and non-significant asscciation with tiller per plant, panicle length and
panicles per plant both at genotypic and phenotypic levels. Similar observations were reported for
days to 50% flowering (Kole ef al., 2008), plant height (Qamar et al., 2005) and thousand grains
weight (Ullah et al., 2011), tillers per plant (Wattoo et al., 2010), panicle length (Kole ef al,
2008), panicles per plant (Ullah et «l., 2011). On the contrary, Khan et al (2009) and
iRamar ef al. (2005) reported positive and non-significant association between grain yield and days
to maturity.

Path coefficient analysis: Genotypic correlation coefficients were partitioned by using method
of path analysis to find out the direct and indirect effects of yield contributing traits towards the
grain yield. From the path analysis (Table 5), it was revealed that grains per panicle (2.226)
exhibited maximum positive direct effect on grain yield followed by days to 50% flowering (1.465),
panicle length (0.641), total spikelet fertility (0.269) and plant height (0.087). The direct effects of
days to 85% maturity, tillers per plant, panicles per plant, spikelets per panicle and thousand grains
weight were negative. Panicle length, tillers per plant, panicles per plant, spikelet per panicle and
total spikelet fertility had positive indirect effect on grain yield through grains per panicle. The
indirect effects of grains per panicle through other traits indicated that direct selection using grains
per panicle to select high yielding genotypes will be effective. Grains per panicle showed the highest,
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positive direct effect and genotypic correlation (r = 0.906) with grain yield. This strong genetic
correlation resulted in high positive direct effect on grain yield. Many research works revealed
similar findings (Ramakrishman et al., 2006; Zahid et al., 2006; Mustafa and Elsheikh, 2007,
Khan et al., 2009; Hairmansis et al., 2010). On the other hand, the highest positive direct effect
has been reported for number of productive tillers (Agahi ef al., 2007; Kockonuzzman ef al., 2008)
for days to maturity (Qamar et al., 2005), for panicle number (Kole et al., 2008), for chlorophyll
content, (Ullah ef al., 2011) and for percentage fertile spikelets (Agbo and Obi, 2005) in 1ice.

The residual effect was 0.13779 indicated that the contribution of component characters on
grain yield was 86.2%, by the ten characters studied in path analysis, the rest 13.85% was the
contribution of other factors, such as traits not studied.

CONCLUSION

The present study results indicated that there 1s adequate genetic variability present in the
material studied. The GCV, PCV, broad sense heritability and genetic advance suggested days to
50% flowering, plant height, grains per panicle, spikelet per panicle and thousand grains weight
were important yield influencing traits. Grains per panicle had the maximum positive direct effect
and the highest genotypic correlation coefficient, followed by total spikelet fertility. Panicle length,
tillers per plant, panicles per plant, spikelet per panicle and total spikelet fertility had positive
indirect effect on grain yield through grains per panicle. Grain per panicle is the most important,
trait which should be given due attention in making selection effective for high yielding genotypes
in upland ecology. Therefore, from present study it can be forwarded that for increasing rice grain
yield in upland ececlogy, a genctype should possess more number of grains per panicles, tillers per
plant and panicle per plant, high spikelet. fertility and large panicle size.
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