Madras Apric. 1., 82(4): 310-313 April, 1995
https://doi.org/10.29321/MAJ.10.A01196

GENOQTYPIC VARIATION IN YIELD ATTRIBUTES AND YIELD.OF RICE
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ABSTRACT

Experiment was carried out Lo bring oot the genotypic varations from a broad genetic
base and to utilise the best attribure in achieving higher grain yiclds, The results indicated significant
genotypic differences in vield attribules and yield. The association analysis showed. a 'signiﬁca;ijlt
positive relationship of grain yicld with productive tillers, filled grain number per panicle, 1000 grain
weight and harvest index. Among the yield atteibutes productive tillers, filled grain number per
panicle and harvest index contributed to a greater extent in achieving the productivity, This indicates,
the selection of numerically high value for each yield atiribute and incorporating in a single genotype
may boost the grain yiclds significantly to'a higher level. However, grain size is not a preferable
character in consumer poinl of view. Thercfore, sclection of genotypes with large number of
productive tillers and filled grain per panicle may be worthwhile.
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During the course of time, the yield potential
of rice has been increased to a considerable extent
with the introduction of semi- dwarf cultivars,
However, this has reached a plater and thus
necessitales to break the yield barrier to meet the
evergrowing demands of expanding population of
the country. Exploitation of genetic potential in
terms of yield from a broad genetic base is of much
concern in the present ftrend. It has been
demonstrated that, the grain yield of rice is the
product of productive tillers per hill (Remabai e
al., 1992), number of filled grains per panicle
(Schnier et al., 1990; Samanthray ef al., 1992) and
test weight (Rosamma ef al,, 1992). Therefore to
increase the grain yield beyond the currently
attainable levels, cultivars must be found with
larger yield contributing attributes. Thus; the
objective of the study is to investigate the genotypic
variations in yield aftributes and yield among 49
medium duration rice genotypes and, to study the
association and contribution of these attributes to
arain yield.

MATERIALS AND METHODS

The study was conducted during rainy season
at the University of Agricultural Sciences,
Bangalore on clay loam soils (pH 6.9) of wet land.
Experiment was laid out in randomised block
design using 49 medium duration rice genolypes in
four replications. Twenty-eight- day-old seedlings
were transplanted in 10 lines of 50 hill rows with a
spacing of 20 x 10 em for each genotype in a
replication. The crop was raised according to

Rice, Yield Attributes, Yield, Genotypic Variation.

recommeénded package of practices for wet land
paddy.

At the time of harvest, the yield attributes viz.
tiller and productive tiller number per hill, numbes
of filled grains per panicle, 1000 grain weight anc
grain yield were recorded from randomly selected
1.0 m row length in each replication, Harvest inde:
was computed. Association between these
characteristics was also studied. In addition, the
contribution of each attribute towards grain yield
across the genotypes was computed through
multiple regression analysis,

RESULTS AND DISCUSSION

Significant genolypic variations were observed
in all the yield attributes studied (Table 1).
Similarly in the earlier studies, genolypic variations
in grain yield were attributed to number of tillers
(Ananda Kumar, 1992) and productive tillers
(Choi, 1987; Remabai et al., 1992), number of
filled grains per panicle (Jiang et al., 1989,
Samanthray et al., 1992), 1000 grain weight (Liu er
al., 1989: Rosamma et al., 1992). Though there
was a gradual increase in productive tillers with
yield, the filled grain number per panicle and 1000
grain weight contributed to a-greater extent towards
the grain yield (Table 1). For instance, genotypes
IET 8215, IET 8682 and IET 9279 had lower test
weight where, the higher seed number per panicle

~ was the yield determinent attribute. This indicates

the possibility of selecting high yielding genotypes
through these characters.
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. Genotypes. Tillers. 0.5m row T&fﬁf G"“"‘pﬂz‘c‘;‘f” 1000 seed wt. (g) HI {E;"‘j’:n"f:}
TET 6686 54.0 41.6 112 23.1 0.42 34.9
IR 26059 78.0 556 97 23.0 0.30 362
Gowrisanoa 9.4 50.0 111 203 0.36 393
Gama 318 67.2 51.5 98 16.6 0.41 6.5
IET 8344 59.1 50,2 115 17.8 0.41 34.7
1ET 6919 64.5 52.9 109 18.3 0.32 34.4
Pusa 150 539 417 93 18.6 0.42 33.1
IET 9276 57.2 479 9] 20,0 0.39 18.4
GR 4 66.1 53.9 87 207 0.40 6.7
Rasi 57.1 407 73 19.9 0.42 346
Mangala 705 55.5 74 17.1 038 3Ll
CH2 73.0 51.0 g 19.4 0.39 36.0
[ET 7986 55.6 402 160 232 0.46 487
1ET 7303 58.9 510 176 226 0.40 41.9
IET 6759 499 44.4 119 25.2 0.47 474
IET 6703 55.7 482 186 204 0.32 486
Prakash 54.1 415 175 7226 0.51 48.4
IET 9266 60.4 48.1 176 277 0.34 423
1ET 8616 65.6 519 170 169 0.43 4.1
IET 9718 57.2 48.0 138 243 0.33 412
1ET 8609 64.2° 54.9 116 203 0.42 44.8
IET 8112 62.6 529 137 16.1 0.41 41.1
IET 8957 58.9 43.4 135 234 0.41 423
IET 8657 56.5 48.1 126 22.0 0.43 409
1ET 7174 772 58.6 131 172 0.39 415
P(I132)C 61.9 51.6 146 14.1 0.32 49.5
IET 1834 61.6 54.4 116 17.5 0.43 48.4
IET 7983 605 55.4 132 22.4 0.40 433
KMP 101 68.4 58.4 133 223 0,48 503
IET 8215 68.7 59.0 215 203 0.46 5713
Pragathi 65.0 49.7 103 19.2 0.46 51.8
IET 9267 64.7 554 144 19.8 0.42 59.3
IR 574 56.5 48.1 100 19.8 0.49 50.1
TET 8659 584 516 140 19.8 0.31 54.1
IET 8635 64.6 62.2 120 24.3 0.50 53.1
BRNE 36718 519 . 469 130 218 0,47 523
IET 7252 62.6 524 102 232 0.50 538
IET 8893 50.5 494 109 222 0.50 55.4
TET 8033 597 49.2 129 21.5 0.52 51.8
IET 8679 602 514 187 278 0.48 61.8
IET 8682 439 336 139 19.5 0.50 69.5
A 200 62.1 49.0 161 18.4 0.43 69.0
Rajendran 202 73.1 64.| 126 240 046 64.1
TET 7978 69.1 57.7 97 26.1 0.51 66.9
KMP 40 59.9 549 118 21.1 0.57 712
Mahsuri 702 60.7 119 21.2 0.55 70.8
Karna 464 424 166 292 0.50 75.8
1ET 7988 68.6 58.9 148 217 0.53 783
1ET 7995 501 407 151 19.8 0.49 711
[ET 9279 (9.2 622 287 21.7 0.46 109.4
Mean 61.8 51.1 136 212 0.43 0.6
CRr=0.05) 8.5 8.0 21 029 0.07 _8;3

110 : Harvest Index
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Table2. Corrclation matrix for yicld attributes in rice genotypes

Productive tillers Seeds / panicle 1000 secd weight HiI Grain yicld
Tillershill 0,823 ** 0273 0216 NS 0144 NS rﬂ.l'._ﬂl.'} H":.
Producsfve il - O115NS 0,064 NS 0.075 NS 0.264¢
Seeds | panicle _ 0.117
~ - : 0.150 NS - 0.574 **
1000 sced weight - - - 0321 *= 0298
Harvest index - = = - 0,599 +*
NS : Non-Significant; Significant at P=0,05 (*) and P =0.01 (**) HI : Harvest index
Table3, Contribution of yicld components to the grain yield in rice genolypes
D SPRC F-test PC (%)
Tillers/hill -0.239 -0.120 NS -
Productive tillers 0.905 0.393 b 20.8
Secds / ponicle D.150 0.508 ne 385
1000 seed weight 0.438 0.004 NS 7.1
Harvest index 0.978 0.445 L 337

CD : Detenmination coelficient
SPRC : Standard Partial Regression Cocfficient
PC : Per cent contribution of each attributé to grain yield

The correlation analysis showed that, grain
yield was positively and significantly related with
productive tillers, grain number per panicle, 1000
seed weight and harvest index (Table 2)., Similar
responses were reported by Niranjana Murthy et al.
(1991), Remabai et al. (1992), Rosamma e! al
1992), Roy and Kar (1992) and Samanthray et al.
(1992), Total number of tllers, which are
potentially capable of producing panicles and the
number of productive tillers were related positively
and significantly (r = 0.823). However, the total
number of tillers did not have relationship to grain
yield, because this varies depending on the cultivar
and crop environment. This indicates, the no
limitation of tiller production in present day
cultivars, however, number of productive tillers are
very important in detérmining grain yield compared
to total tillers per hill (Krishnakumari, 1983). Total
tiller number was negatively and significantly
correlated with seed number per panicle and test
weight. This infers the competition for the
assimilates between tiller formation and other
attributes. However, no relationship of productive
fillers with seed number or weight suggests the
possibility of achieving higher grain yields by
altering any of these characters. Significant and

positive relationship between test weight with
harvest index and grain yields -indicates the
importance of grain size in producing higher grain
yields. Highly significant and positive relationship
of grain yield with panicle number and harvest
index compared to other attributes indicates the
sink potentiality and partitioning of assimilates in
the determining the grain yields of rice.

Further, the contribution of each attribute
(Table 3) to grain yield studied through multiple
regression analysis prompts that, the productive
tillers, grain number per panicle and harvest index
are more important in yield determination across
the genotypes. The lower contribution of test
weight may be attributed to drastic wvariations
usually observed, depending upon the genotype.

The data emphatically shows that, the selection
of genotypes with high yielding attributes
individually or in combination may enhance the
grain yields further.
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ABSTRACT

Yield gap was estimated for riee in Thanjavur district for three regions (old delta, new
delta and coastal regions) and for dominant varieties only, covering 90 respondents during samba
season for the year 1990-91. Yield gap I was highest in ADT 39 (9.2 kg per ha) followed by CO 43
and CR 1009 (679.6 kg). Yield Gap Il was highest in CR. 1009 (2011.7 kg) followed by CO 43 and

ADT 39(1505.35 kg).
KEY WORDS ;

In Tamil Nadu, rice occupied an area of about
2.23 million ha and production is estimated around
5.6 million tonnes. It stands eight in area and
seventh in production among the Indian States.
There is considerable yield variation due 1o
differential adoption level of new technology,
varying degrees of water control, imbalances in
infrastructural development and other associated
factors. Rajasckar (1987) estimated the yield gap
for rice in (1064 kg/ha) in Madurai district.

Swaminathan (1977) identified three types of
yield gap viz., yield gap I, 1T and III for wheat crop,
According to him, the gap beiween the yield
possible on theoretical considerations and the best
yield so for achieved can be referred to as yield gap
I' which represents ‘research gap’ yield gap II can
he referred as ‘research - cum - management gap’
15 the gap between the best yield obtained in a
rescarch farm and progressive farmers yield. The

Rice, Yield gap, Thanjavur Delta.

vield gap III is the difference between the best
yicld realised by a farmer in a state and the state’s
average yield and it can be called as 'extension

gap’.

The specific objective of the study is 1o
estimate the yield gap in rice in a major paddy
growing area. Though several studies have been
carried out in the past to estimate the yield gap, the
changing socio-economic scenario and time
warranis more and more studies on this aspect.
Hence this study was envisaged.

MATERIALS AND METHODS

For this study, Thanjavor district was
purposely selected and has been characterised into
three agricultural divisions each one representing
the old, new and coastal arca,

Based on area and production of paddy, one
block was selected for each of the old, new and



