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ABSTRACT

Aims: The objectives of the research work were to evaluate the morpho-physiological
characteristics of selected local and high yielding varieties (HYV) of rice.

Study Design: The research used randomized complete block design (RCBD) with four
replications.

Place and Duration of Study: Central research field of Sher-e-Bangla Agricultural University,
Dhaka-1207 during June to December 2017.

Methodology: In this research we used seven conventional rice cultivars (Kanchancni, Chinisagar,
Sunashail, Ranjay, Lohadang, Haldijan, Kohabinni) and three high yielding rice varieties (BR11,
BRRI dhan46 and BRRI dhan51) where different morpho-physiological data were taken for
evaluation their performance. Obtaining data were analyzed by using analysis of variance technique
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and subsequently, least significance difference (LSD at 5%) for comparing the treatment means by

MSTAT-C software.

Results: The morpho-physiological characters showed the considerable variation during the
experimentation. Among the different growth parameter, the highest plant height and flag leaf area
was found from Lohadang, number of leaves hill" and number of tillers hill" from Ranjay, crop
growth rate and absolute grain growth rate from Sunashail, flag leaf dry weight from Kanchancni and
SPAD value of flag leaf and specific leaf weight from BRRI dhan51. Meanwhile, the minimum days
to anthesis, days from anthesis to maturity and life duration from germination to maturity were
recorded from BRRI dhan46 and Kanchancni, respectively.

Conclusions: The results showed that among the conventional rice cultivars Kanchancni and the
HYV varieties, BRRI dhan46 exhibit better morpho-physiological performance than others.

Keywords: Conventional rice cultivars; hybrid rice; crop growth rate; absolute grain growth rate;

SPAD value; specific leaf weight.
1. INTRODUCTION

Rice (Oryza sativa) is the staple food for at least
62.8% of total planet populations contribute to an
average of 20% of the calorie intake of the world
and 30% of inhabitants in Asian countries [1]. In
Asia more than 90% of this rice is consumed. In
Bangladesh rice is the staple food of about 160
million people and its covers 75% of the total
cropped area.

Bangladesh is famous for its wide-ranging rice
biodiversity. Two types of rice cultivars are grown
in Bangladesh viz. conventional (local) and
modern (high vyielding-HY) varieties. Local
cultivars have some special qualities for which
they are cultivated in Bangladesh. Though the
soil and environment of our country is quite
appropriate for production of rice, still it is facing
many difficulties of which the poor yielding
natural capability of our local varieties is the most
vital one. Poor plant type, such as tall plants,
long and droopy leaves, weak culms, susceptible
to lodging etc. are the main reason of low
yielding of local rice varieties. BRRI and BINA
has developed many rice varieties with vyield
potential of 4 to 8 t/ha but varieties released by
Bangladesh Rice Research Institute (BRRI) and
Bangladesh Institute of Nuclear Agriculture
(BINA) have still could not restore the local
cultivar completely. That means local varieties
have some special qualities for which they are
cultivated in Bangladesh. The farmers have long
been growing the enormous number of traditional
landraces with different quality of grains,
resistance to the number of diseases and insects
and with varying growing environment due to its
diverse agro-ecological conditions [2]. Many of
these land races such as Lati Shail and Niger
Shail have been used by rice breeders as donors
to develop privileged lines that have been used

as parents for popular and improved rice

varieties grown throughout Asia [3,4].

Aman season, however available information
regarding the vyield and yield contribution
characteristics of HYV rice varieties are not
enough in Bangladesh. That is why it is a prime
need to carry out more research work to find out
and develop sustainable technologies regarding
HYV rice cultivation under the prevailing local
conditions in the aman season. Therefore, if HYV
rice is introduced, crop duration can be reduced
by 20-40 days. It is the farmers who have
increasingly replaced the local indigenous low
yielding rice varieties by high yielding ones and
modern varieties of rice developed by
Bangladesh Rice Research Institute (BRRI) only
because of getting 20 to 30% more yield [5]. IRRI
parent materials were not found suitable for the
aman season which is subjected to water and
extended waterlogging. For this season, BRRI
scientists have crossed international elite lines
with Bangladeshi landraces to develop suitable
varieties. The most popular of them is BR11
which was released in 1981. However, several
traditional varieties are still popular among
farmers due to their extraordinary traits. Hossain
and Jaim [6] reported that farmers in Bangladesh
still cultivate more than 1,000 traditional
varieties/landraces. It is important to find out the
special characteristics of our huge local rice
cultivars in order to improve our HYV of rice
through gene transfer.

Production of rice has to be augmented by at
least 60% to meet up food demand of the
increasing population by the year 2020 [7].
Population  growth  requires a constant
enhancement of rice production in Bangladesh.
So, the main concern has been given to produce
more rice [8]. Keeping the above point of view,




the present study was undertaken to evaluate the
morpho-physiological characteristics of selected
local and HYV of rice.

2. MATERIALS AND METHODS

2.1 Experimental Site

The study was conducted in the experimental
field at Sher-e-Bangla Agricultural University,
Dhaka-1207 during the period from July to
December 2017.

2.2 Climate and Soil

The experimental area was sub-tropical, high
temperature, high humidity and heavy rainfall in
kharif season (April-September) and less rainfall
in Rabi season (October-March). The soil was
Silty Clay in texture. Soil pH was 6.2 and had
organic carbon 0.43%.

2.3 Experimental Treatment and Design

Rice was used as the test crop in this
experiment. The experiment comprised a single
factor where seven conventional rice cultivars i.e.
Kanchancni, Chinisagar, Sunashail, Ranjay,
Lohadang, Haldijan and Kohabinni and three
high yielding rice varieties i.e. BRRI dhan46,
BR11 and BRRI dhan51 were used. The
experiment was laid out in a Randomized
Complete Block Design (RCBD) with four
replications (block). There were 10 plots of 6m?
(3 m x 2 m) in size in each of 4 replications
resulting in 40 plots in total. The distance
maintained between the two-unit plots was 0.5 m
and between the blocks was 1 m.

2.4 Crop Husbandry

The 22 days aged seedlings were transplanted in
the main field on August 5, 2017 with the plant to
plant distance of 15 cm and row to row distance
of 20 cm. The fertilizers cowdung, urea, Triple
super phosphate (TSP), Murate of potash (MoP),
gypsum, zinc sulphate and borax were applied
@10 tha™', 150 kg, 100 kg, 100 kg, 10 kg, 60 kg
and 10 kg, respectively [9]. The entire fertilizers
without urea were applied during the final land
preparation. Urea was applied in three equal
installments at the seedling establishment,
tillering and before panicle initiation. Intercultural
operations and plant protection measures were
followed when necessary.

2.5 Data Collection

Ten hills per plot were used and data were
collected from them. Data on the following
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parameters were recorded during the course of
the experiment such as: Plant height (cm),
Number of leaves hiII'1, Number of total tillers
plant”, Crop growth rate (g cm-day"), Absolute
grain growth rate (mg plant'day™), SPAD value
of flag leaf during anthesis and grain filling stage,
Flag leaf area (cm?), Flag leaf dry weight (g),
Specific leaf weight (mg cm'z), Days to first
anthesis, Duration from anthesis to maturity and
Duration from germination to maturity.

2.6 Statistical Analysis

All the collected data were tabulated and
analyzed statistically using analysis of variance
technique and subsequently, Least Significance
Difference (LSD at 5%) for comparing the
treatment means by MSTAT-C software [10].

3. RESULTS AND DISCUSSION
3.1 Morphological Performance
3.1.1 Plant height

Plant height of different rice varieties differed
remarkably among them. Among the different
rice varieties, Kanchancni (25 DAT and 50 DAT)
and Lohadang (75 DAT and at harvest) gave a
better plant height than that of other varieties
(Table 1). The conventional cultivars showed a
higher plant height than HYV varieties because
of having longer internodes. Plant height also
depends on the genetic character of a plant and
environmental conditions. Varieties produced
different plant height on the basis of their varietal
characters and also genetically influences but
environmental and different management
practices also influence plant height [11]. Munshi
[12] and Sarker, et al. [13] indicated that due to
shorter internodal length modern rice plants were
shorter than local ones.

3.1.2 Number of total tillers plant”

Substantial variation was observed on the
number of total tillers plant™ in the rice varieties.
Among the different rice varieties, BRRI dhan46
(50 DAT and at harvest) and Ranjay (75 DAT)
showed the maximum number of tillers plant'1
than that of other varieties (Table 1). Genetic
potential is responsible for the differential tillering
in the genotype. Wang, et al. [14] suggested that
the selection of genotypes with tillering capacity
is important for obtaining higher yield in rice. The
indigenous cultivars used in our study were also
of high tillering capacity. Ramasamy. et al. [15]
stated that the number of tillers m™ differed due
to varietal differences.
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Table 1. Plant height and number of tillers hill”’ of aman rice varieties at various days after
transplanting (DAT) and at final harvest

Variety Plant height (cm) Number of tillers hill

25 DAT 50 DAT 75 DAT At harvest 25 DAT 50 DAT 75 DAT At harvest
Kanchancni  62.21a 105.57a 133.2a 135.53a 6.33a 14.08ab 9.67ab 15.00 bc
Chinisagar 59.62a-c  95.93ab 121.48 b 125.20b 5.33a 11.58 b 6.67 c 12.67c
Sunashail 50.35d 94.25b 133.73 a 138.43a 6.00a 12.5ab 8.00bc  13.67 bc
Ranjay 54.34b-d 90.04b 125.59ab  130.73ab 6.67 a 1292ab 11.7 a 20.00 a
Lohadang 52.84 cd 97.42ab 134.15a 139.03a 4.67a 1242ab 6.00c 11.67c
Haldijan 59.71ab 98.66ab 129.37ab 133.79ab 6.67 a 9.75 b 7.67bc  15.67 bc
Kohabinni 49.85d 79.53 ¢ 105.45 ¢ 110.53¢c 7.00a 14.00ab 11.0a 14.00 bc
BRRI dhan46 41.06 e 7817 ¢ 93.17d 97.33d 6.67 a 16.33 a 8.00bc 21.00a
BR11 3492e 67.22d 83.80 de 111.00c 6.00a 12.08ab 7.67bc 13.67 bc
BRRI dhan51 39.28 e 64.40d 76.04 e 104.33cd 5.67 a 12.67ab 7.67bc 17.00 ab
LSDo.o05 6.84 9.65 10.65 9.37 3.30 4.55 2.40 4.03
CV (%) 7.91 6.46 5.46 4.45 31.50 20.69 16.65 15.23

Values followed by same letter(s) did not differ significantly at 5% level of probability

3.1.3 Number of leaves hill™

The number of leaves hill”" differed considerably
in the rice varieties. The total number of leaves
was continued to increase up to 75 DAT and
there after declined. Among the different rice
varieties, BRRI dhan46 (25 DAT), Kohabinni (50
DAT and 75 DAT) and Ranjay (at harvest)
showed the maximum number of leaves hill"
than that of other varieties (Table 2). The number
of leaves plant'1 was higher in conventional
cultivars than HYV varieties. The present study
inferred that HYV produced shorter leaves than
those of local cultivars. This result was supported
by the finding of Aktar [16] and Sarker, et al. [13]
who revealed that leaf number was shorter in
HYV compared to local cultivars. This might be
due to the genotypic variation.

3.1.4 Flag leaf area (cmz)

Substantial influence was found on the flag leaf
area by different varieties of rice. Results
revealed that the maximum flag leaf area was
observed from the conventional cultivar
Lohadang than that of other varieties (Table 2).
Rumana [17] found that local varieties have a
greater diameter area of flag leaf than HYV.

3.1.5 Flag leaf dry weight (g)

Flag leaf dry weight was varied significantly due
to different varieties of rice. It was noted that the
maximal flag leaf dry weight was observed from
the conventional cultivar Kanchancni than that of
other varieties (Table 2). This might be due to the

thickness of leaf at local cultivars. Haque, et
al. [18] also found a similar result with the
present study. Though the flag leaf area was
higher in local cultivars than HYV varieties so
flag leaf weight was higher in local cultivars
because due to the thickness of leaf [17].

3.1.6 Crop growth rate (g cm? day™)

Crop growth rate (CGR) of different rice varieties
varied significantly among the conventional
cultivars and HYV rice \varieties. The
conventional cultivars Sunashail exhibits the
highest CGR than that of other varieties (Fig. 1).
Though the plant height was higher in
conventional cultivars than HYV varieties that’s
why CGR was recorded higher in conventional
cultivars. These results are consistent with the
result of Rumana [17] and Piranhas, et al. [19]
who reported that varietal differences of CGR
were significant at the different growth stages.

3.1.7 Absolute
plant”day™)

grain growth rate (mg

The absolute grain growth rate of different rice
varieties differed considerably among the
conventional cultivars and hybrid rice varieties.
The conventional cultivars Sunashail gave the
highest AGGR than that of other varieties
(Fig. 2). Higher grain growth helps to give a
better yield. The result of the present study is in
agreement with the result of Sarkar [20] who
stated that the higher AGGR was existed during
the vegetative stage and declined rapidly near
maturity.
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Table 2. Number of leaves hill”, flag leaf area and flag leaf dry weight of different aman rice

varieties
Variety Number of leaves hill” Flag leaf Flag leaf dry
25 DAT 50 DAT 75 DAT At harvest area (cmz) weight (g)
Kanchancni 14.00d 4417 b 4433 c-e 33.02ab 42.63 c 0.27 a
Chinisagar 15.33 cd 33.25d 33.67 f 33.24 ab 53.17 ab 0.26 ab
Sunashail 17.33 b-d 52.00 a 52.33 bc 22.33 ¢ 49.70 b 0.26 ab
Ranjay 22.33 ab 42.08 bc 47.00 b-d 34.87 a 27.62e 0.16 ¢
Lohadang 15.33 cd 36.33d 37.00 ef 33.93 ab 56.20 a 0.25ab
Haldijan 20.00 bc 34.00d 35.00 f 29.62 a-c 36.77 d 0.23b
Kohabinni 20.67 a-c 56.67 a 60.67 a 30.11 ab 23.59e 0.14 ¢
BRRI dhan46 26 .00a 53.67 a 54.67 ab 30.94 ab 36.69d 0.17 ¢
BR11 17.67 b-d 42.00 bc 49.67 bc 32.13 ab 32.74 d 0.14 ¢
BRRI dhan51 17.67 b-d 38.00 cd 41.33 d-f 26.58 bc 27.08 e 0.23b
LSDo.05 5.37 5.18 8.02 7.65 4.70 0.03
CV (%) 16.86 6.99 10.26 14.55 7.10 9.15
Values followed by same letter(s) did not differ significantly at 5% level of probability
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Fig. 1. Crop growth rate of different aman rice varieties

3.1.8 Specific leaf weight (mg cm?)

Specific leaf weight was varied remarkably due
to different rice varieties (Fig. 3). The highest
specific leaf weight was found in BRRI dhan51
than that of other varieties. Amanullah [21] and
Liu, et al. [22] found that specific leaf weight was
higher in HYV than local cultivars.

3.2 Physiological Performance

3.2.1 SPAD value of flag leaf at anthesis
stage and grain filling stage

SPAD value of flag leaf at the anthesis stage and
grain filing stage showed remarkable variation
due to different varieties of rice. The highest
SPAD value of flag leaf at the anthesis stage and

grain filling stage was found from the hybrid
variety BRRIdhan51 than that of other varieties
(Table 3). The result of the SPAD value under
the present study was in agreement with the
findings of Haque, et al. [18]. Rumana [17]
observed that the SPAD value of flag leaf at the
anthesis stage and grain filling stage are higher
in HYV than local cultivars.

3.2.2 Days to first anthesis

Days to the first anthesis was varied
considerably due to different varieties of rice. The
minimum days to anthesis were observed from
the variety of BRRI dhan46 than that of other
varieties (Table 3). Our observations are in
agreement with Haque, et al. [23] who reported
that wide genotypic variation in phenological



events among 14 aus cultivars. Ahmed, et al.
[24] demonstrated significant differences in
attaining phenological stages due to varieties
along with variable management practices.
Rumana [17] demonstrates an experiment and
observed that HYV and local cultivars need
different time for the first anthesis.

3.2.3 Duration from anthesis to maturity

Days from anthesis to maturity was influenced
significantly due to various rice varieties. The
minimum days from anthesis to maturity was
observed from the cultivar Kanchancni than that
of other varieties (Table 3). Rumana [17] showed
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that local and HYV varieties give different days to
maturity at different stages.

3.2.4 Life duration from germination to
maturity

Significant influence was observed on total life
duration from germination to maturity by different
rice varieties. Results showed that a cultivar of
Kanchancni exposed minimum life duration than
that of other varieties (Table 3). Similar results
were also observed by Rumana [17] and
Siddiquee, et al. [25] who found that HYV and
local cultivars have different life duration due to
their genetic and environmental variation.
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Fig. 2. Absolute grain growth rate

of different aman rice varieties

Table 3. SPAD value of flag leaf, days to first anthesis, duration from anthesis to maturity and
life duration from germination to maturity of different aman rice varieties

Variety SPAD value of flag leaf  Days to first Duration from Life duration from
Anthesis Grain filling anthesis anthesis to germination to
stage stage (Days) maturity (Days) maturity (Days)

Kanchancni 38.80 cd 39.13b 84.67 a 56.00 e 141.00 e

Chinisagar 4197 c 38.50 b 77.67b 69.33 b 147.33 cd

Sunashail 38.50 cd 31.90¢c 77.67b 67.67 bc 145.67 cd

Ranjay 4253 ¢ 38.63b 84.67 a 63.67 cd 148.67 ¢

Lohadang 37.57cd 40.07b 77.67b 76.33 a 154.33 b

Haldijan 40.73 c 31.50c 84.67 a 74.33 a 159.33 a

Kohabinni 34.33d 36.77b 84.67 a 62.33d 147.33 cd

BRRI dhan46 40.67 c 36.73 b 67.67 c 78.33 a 143.33 de

BR11 4950 b 39.67b 77.67b 66.00 b-d 144.00 de

BRRI dhan51 60.20 a 49.77 a 77.67b 68.00 b 146.00 cd

LSDo.05 5.73 3.59 0.15 4.22 4.23

CV (%) 7.87 5.47 0.23 3.61 1.67

Values followed by same letter(s) did not differ significantly at 5% level of probability
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Fig. 3. Specific leaf weight of different aman rice varieties

4. CONCLUSION

From the above study, it can be concluded that
among the conventional cultivar Kanchancni and
incase of HYV variety BRRI dhan46 showed
better performance on growth and developmental
attributes at all planting dates. Kanchancni
showed better performance due to fewer days
taken for the duration from anthesis to maturity,
lowest days taken from germination to maturity,
flag leaf dry weight and high specific leaf weight.
BRRI dhan46 performed better due to its highest
leaf number, highest crop growth rate, highest
absolute grain growth rate, lowest days taken to
first anthesis and duration from anthesis to
maturity.
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