J.Univ.Ruhuna 2013 1(1):3-9

Volume 1 Number 1, March 2013
ISSN 2345-9387

RESEARCH ARTICLE

Agronomic characters of some traditional rice (Oryza sativa L.)
cultivars in Sri Lanka

A.L. Ranawake”, U.G.S. Amarasingha, and N. Dahanayake
Department of Agriculture Biology, Faculty of Agriculture, University of Ruhuna, Kamburupitiya, Sri Lanka

Abstract: Grain yield in rice is a complex trait and highly dependent on the other agronomic
characters. Agronomic characters and grain yield of twenty traditional rice cultivars were evaluated
at Faculty of Agriculture, University of Ruhuna in Maha-2010/2011 and in Yala/2011. The
experiment was conducted according to the randomized complete block design with three
replicates. Twenty plants from each cultivar were evaluated for the selected characters, Plant
height, Leaf blade length, Leaf blade width, Number of tillers, Number of reproductive tillers,
Panicle length, Number of spikelets per panicle, Number of fertile spikelets per panicle, Number of
infertile spikelets per panicle, Seed length, Seed width, 100 seed weight and Yield per plant.
Recommended modern rice cultivar Bg 379/2 was used as the reference. Deviations of each
character in different traditional rice cultivars from those of recommended rice cultivar Bg 379/2
were recorded. The average plant height of the tallest rice cultivar, Podihatatha was 198 cm and that
of the shortest rice cultivar, Rathranwee was 68 cm. The longest leaf blade and longest culm length
were also belonged to Podihatatha. The highest number of tillers (9.6 tillers per plant) and the
highest average number of reproductive tillers (9 per plant), were recorded by rice cultivar
Mahasudu wee. The highest value of 100 seed weight was recorded by rice cultivar Galpa wee.
However, the most important economical character, the highest yield per plant (28.52g/plant) was
recorded by Thanthiribalan which was significantly higher than that of in the recommended rice
cultivar Bg 379/2 (26.5 g/plant). Significant correlations were found between the yield per plant
and the characters such as number of reproductive tillers (r = 0.692), panicle length (r = 0.565) and
number of spikelets per panicle (r = 0.761). Agronomic data collected in the present study would
be important to understand the suitability of an individual rice cultivar for the farmer field.
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Introduction

Improvement of rice grain yield is the main target of
breeding program to develop rice varieties. Grain
yield is a complex trait, controlled by many genes
and highly affected by environment. In addition,
grain yield is also related to other characters such as
plant type, growth duration, and yield components
(Yoshida 1981). Sri Lanka has a rich treasure of
traditional rice cultivars and there are about 2000
conserved traditional rice varieties (Priyangani et al.,
2008). Many are very high in nutritional value and
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have medicinal properties and most are resistant to
extreme climatic conditions, soil conditions, diseases
and pests. Conservation of genetic materials has been
gaining importance as natural resources diminish
(Yano & Sasaki, 1997; He et al., 1999; Rabiei et al.,
2004). Reintroduction and improvement of traditional
rice cultivars selected by mass selection method have
been reported in different countries (Gravois & Mc
New, 1993; Jannink et al., 2000; Almekinders &
Elings, 2001; Gyawali et al., 2007).
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Some Sri Lankan traditional rice cultivars have been
screened for abiotic stress tolerances such as
submergence and salinity (Ranawake et al., 2010a,
some Ranawake et al.,, 2010b; Ranawake et al.,
2011a, Ranawake et al., 2011b). Tolerant rice
cultivars for those stresses have been identified.
Information on agronomic characteristics of these
rice cultivars are needed for the further utilization of
them in rice improvement programmes. Correlations
between yield and other agronomic characters are
important for the production of high yielding rice
cultivars.

The objective of the present study was to investigate
general phenotypic characters of selected traditional
rice cultivars and to understand the correlations
between agronomic characters and grain yield of
these cultivars. Genetic variability of important traits
and their association with grain yield in rice has also
been studied previously (Silva, 2009).

Materials and Methods

Twenty Sri Lankan traditional rice cultivars were
used for the experiment. Seeds were obtained from
Plant Genetic Resource Center (PGRC) Gannoruwa.
The accession numbers and names of the traditional
rice cultivars used for the study are in given in Table
1. Seeds were kept at 50°C for 5 days to break
dormancy and then they were dipped in 70% alcohol
for 2 minutes and washed properly with distilled
water. Seeds were then dipped in 2% Clorox for 30
minutes and were washed properly with distilled
water. Seeds were kept in an incubator at 35°C for 7
days under dark condition and germinated seeds were
planted in trays for two weeks. Two week old
seedlings were then transplanted in the paddy field
according to the randomized complete block design
with three replicates and 20 plants per replicate with
15 cm X 20 cm spacing. Fertilizers were applied at
rates of Urea 50 kg/ha, TSP 62.5kg/ha, MOP 50kg/ha
at sowing time. Urea at a rate of 37.5 kg/ha was also
applied as top dressing after 2 weeks of planting and
7 weeks of planting.  The rice yield, vyield
components and other characteristics  were
determined according to the method of Standard
Evaluation System for Rice (IRRI, 1988). The
average results of the above measured parameters are
given in table 3. Data were analyzed using statistical
analysis software; SAS institute inc., (2000). Bg
379/2 was used as the reference recommended rice
cultivar.

Table 1. PGRC Accession numbers and names of
traditional rice cultivars (PGRC, 1999).

Accession

Accession

number Name number Name
3710 Sudhubalawee 2203 Dik wee
3871 Rathran wee 3072 Thanthiribalan
3200 Kaluheenati 3164 Heras
3668 Ran ruwan 3203 Kotanavalu
3905 Rathu wee 3195 Gallkatta
3662 Mahasudu 317, podihatatha

wee

3712 Kahata wee 3183 Hathiel
3735 Welihandiran 3341 Galpa wee
3664 Tissa wee 3190 Mahakuru wee
3908 Rathkara wee 3728 Kalu wee

Table 2. Evaluated parameters in the study

Plant height (cm)

Measured height from the
base of the plant to the top
of the latest spikelet on the
panicle, excluding awn

Leaf blade length (cm)

Measured length from the
leaf base to the leaf tip of
the fully expanded leaves

Leaf blade width (cm)

measured at the widest
point of the leaf

Number of tillers per plant

counted tillers at the
maturity stage

Number  of
tillers per plant

reproductive

counted number of tillers
with panicles

Panicle length (cm)

measured from the base of
the lowest spikelet to the tip
of the latest spikelet on the
panicle, excluding awn

Number of spikelets per
panicle

counted total number of
spikeletes  in  sampled
panicles

Number of fertile spikelets
per panicle

counted filled grains in
sampled panicles

100 grain weight (g)

100 grains were counted
from five plants of each
replicate and weighed

Seed length (mm) and Seed
width (mm):

measured
caliper

using  Venire

*These parameters were evaluated in field conditions.
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Results and discussion

Among the tested rice cultivars, 65% of the
traditional rice cultivars had recorded plant heights
between 60-100 cm while the tallest rice cultivar,
Podihitatha, had a value of 198 cm for plant height.
The shortest rice cultivar, Rathranwee,
recorded value of 68 cm for plant height (Table 3).
Leaf blade lengths ranged from 8.7- 94.2 cm (Figure
1). The highest value for the leaf blade length was
recorded for Podihatatha. Hathiel had the lowest

had a

value of leaf blade length (8.7 cm) and the reference,
Bg 379/2 showed an average leaf blade length of
about 39 cm. Leaf blade width of traditional rice
cultivars ranged from 0.6 cm to 1.6 cm. Rice cultivar
Kotanavalu had the broadest leaf blade whereas
Mahakuruwee had the narrowest leaf blade Leaf
blade width for Bg 379/2 was 1.3 cm leaf blade
width.

Figure 1: Agronomic trait distribution of traditional rice cultivars.
recommended rice cultivar Bg 379/2
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Table 3. Average values of each trait of twenty traditional rice cultivars.

< —

£E S S €2 £32 o5 €22 g5 2E ZE 5 33

E° 5P 8% 5® 58 27 5¥8 28 %S 3 8¢ 3

o o a3 Z Z9 5 zg e & %) = =
Dik wee 1293 642 13 90 30 218 1408 728 854 232 213 569"
Thanthiribalan 1129 615 14 7.0 6.4 25.7 2407 614 912 241 241  2852°
Heras 1139 669 11 34 2.2 23.0 1520 658 824 306 284 259"
Podihatatha 1976 942 14 52 41 21.4 1500 821 767 353 209 1058
Hathiel 87.0 87 13 40 3.0 22.0 107.8 909 526 342 252 7.409
Mahakuru wee 71.8 43.0 0.6 25 25 22.0 155.0 81.0 7.23 3.35 2.10 6,58gh
Gallkatta 954 530 12 46 17 28.0 1533 700 650 317 274 490!
Kaluheenati 868 409 09 26 2.2 215 1108 895 815 286 233 9.24"
Kotanavalu 101.8 552 16 35 2.0 22.0 987 8.1 850 340 296  474)
Galpa wee 828 425 14 50 4.0 25.0 1802 583 720 320 310 13019
Mahasuduwee 1064 356 12 96 95 16.4 657 660 744 256 125 543"
Tissa wee 797 427 10 83 3.0 23.0 1040 817 855 237 264 6.749
Ran ruwan 1033 493 09 92 50 22.8 803 739 736 283 1.45 429"
Sudhubalawee 763 420 09 32 2.0 23.0 1032 824 810 259 2.40 4.08"
Kahata wee 1409 743 13 93 8.0 29.0 2023 652 811 247 227  23.94°
Kalu wee 1006 500 11 38 06 21.8 1143 571 753 327 175 069K
Welihandiran 1035 785 13 50 40 24.0 1000 740 829 258 222 @579
Rathran wee 667 285 11 50 27 15.1 880 852 607 226 2.35 4,761
Rathu wee 1204 630 13 7.1 6.6 217 1433 765 850 326 270  23.69°
Rathkarawee 1253 646 12 7.4 47 25.7 1210 559 849 290 277 874"
Bg 379/2 988 320 14 83 7.0 22.2 1063 906 82 33 320 2650°

DMRT groups of yield per plant are indicated in superscripts

About 55% of the evaluated traditional rice cultivars
have produced less than 5 tillers per plant. The
highest number of tillers was recorded by the rice
cultivar Mahasudu wee which was around 9.6 tillers
per plant in average. About 50% of the tested
traditional rice cultivars recorded less than 5
reproductive tillers per plant on average and the value
was 7 tillers per plant for the reference cultivar, Bg
379/2. A normal distribution of the trait can be seen
for the leaf blade length, number of reproductive
tillers and filled grain percentage per panicle in the
tested traditional rice cultivars. The longest panicle
length was recorded by Kahata wee which was 29
cm. According to Iddikut et al. (2010), a panicle
length in one cultivar which was around 18.36 cm in
one season had reported a range of 12-19 cm in
another season. This change in panicle length in
different seasons has been explained by Beser &
Genctan, (1999) as an effect of plantation technique.

The number of spikelets per panicle was greatly
varied from 65-240. The least number of spikelet per
panicle was recorded in rice cultivar Mahasudu wee
which was 65.7. The highest number of spikelets per
panicle was recorded in rice cultivar Thanthiribalan.
The greatest seed length (9.12 mm) was also
observed in rice cultivar Thanthiribalan and the
lowest (5.26 mm) was recorded for Hathiel.
However, there was no correlation between spikelet
length and seed length (Table 3). The lowest width of
seeds was found in the rice cultivar Rathran wee
(2.26 mm) and the highest was in the cultivar
Podihatatha. The highest 100 seed weight (3.10g)
was recorded for cultivar Galpa wee and that for the
reference Bg 379/2 was 3.2g. The highest significant
yield (28.52g) per plant was recorded for
Thanthiribalan. Importantly, yield in reference rice
cultivar Bg 379/2 was significantly lower (Table 3).
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Table 4. Correlation coefficients between various plant characters of traditional rice cultivars

Leaf Leaf Number of Number 100 Yield

blade blade reproductive  of spikelets  Seed Seed seeds per

length  width tillers per panicle  length width weight plant
Plant height 0.793°  0.505 - - - 0.18° 0.136°  0.347
Leaf blade length - - - - 0.627" - - -
Number of tillers - - 0.67" - - -0.537" - -
Number of .
reproductive - - - - - - - 0.692
tillers
Panicle length - - - 0.631" - - 0457  0.565°
Number of .
spikelets per - - - - - - - 0.761
panicle

*Significant at 5% probability level

Number of reproductive tillers and number of
spikelets per panicle provide useful information for
the rice breeders and those characters have direct
effect on yield per plant (Sadeghi, 2011). In the
present study, Maha sudu wee had the highest
number of reproductive tillers/plant (9.5) but the
grain yield per plant in Maha sudu wee was only
5.43g/plant. However, Kahata wee which produced 8
reproductive tillers/plant had a grain vyield of
23.94¢g/plant. There was no significant difference
between the yields of Kahata wee and Rathu wee
according to DMRT grouping (Table 3). In the
present research, plant height was positively
correlated with leaf blade length (r = 0.793), leaf
blade width (r = 0.505), seed width (r = 0.18) and
yield per plant (r = 0.347) whereas it was negatively
correlated with 100 seeds weight (r = -0.316) (Table
4). However, it has been reported that plant height
was affected by many factors like plantation method,
plant density and fertilizer application (Beser &
Genctan, 1999; Aide & Beighly, 2006; Gozubenli,
1992).

There were strong positive correlations of panicle
length with number of spikelets per panicle (r =
0.631), 100 seeds weight (r = 0.457) and vyield per
plant (r = 0.565) (Table 3). However, Ulger & Genc
(1989), Beser & Genctan (2001), Surek (2002) and
Ghosh et al., (2004) reported that the tiller number
and grain number per panicle were affected by the
environmental and cultivation factors as well.
Gozubenli (1992) reported that the grain weight per
panicle was affected by the rate of fertilizer and plant

density. Yield per plant was significantly correlated
with plant height (r = 0.347), number of reproductive
tillers (r = 0.692), panicle length (r = 0.565) and
number of spikelet per panicle (r = 0.761) (Table 3).
Similar correlations were reported by Akram et al.,
(1982). According to Surek & Beser (1996) and
Manzoor et al., (2006), 1000 g weight was affected
by cultivation methods. However, Aidei & Beighly
(2006) reported that cultivation methods didn’t have
such effect on 1000-grain weight.

Conclusion

Broad variations in agronomic characters have been
found in tested traditional rice cultivars. Characters
such as number of reproductive tillers, panicle length
and number of spikelet per panicle are directly
responsible for the final yield whereas characters
such as plant height, leaf blade width and numbers of
total tillers are not very important as vyield
determinants. However, all these characters are taken
in to consideration when the rice cultivars are
selected for the commercial cultivation. The present
study gives average values for each parameter. These
primary data can be utilized when traditional rice
cultivars are screened for future breeding programs.
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