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ABSTRACT

Aus, aman and boro are three rice cultivating seasons in Bangladesh. Among these aus is the least
cultivated and grown in comparatively small scale due to prevailing drought and less availability of
surface water for irrigation. Modern varieties of aus rice cover a significant area of the country
conversely local cultivars cover a small area. Aus rice requires much fewer inputs than aman and boro.
Due to continuous declination of groundwater level, nowadays more emphasis is given on the
extension of aus cultivation throughout the country. The present field study tested yield and
morphological attributes of six developed aus rice varieties viz. Binadhan-14, Binadhan-19, BRRI
dhan43, BRRI dhan48, BRRI dhan55 and BRRI dhané5 to characterize yield, maturity and phenological
properties. The field trial was set at Satvaiyapara of Khagrachari during 2018 following Randomized
Complete Block design with dispersed plots. All data were collected at harvest and analysed
statistically by Statistix 10. Findings revealed that statistically highest grain yield was produced from
BRRI dhan55 (4.49 t/ha) and BRRI dhan48 (4.48 t/ha); the lowest by BRRI dhané5 (3.06 t/ ha). The yield
of Binadhan-19 (4.37 t/ha) and Binadhan-14 (3.87 t/ha) was intermediate. In case of maturity,
Binadhan-19 (99.33 days) had the shortest life duration and BRRI dhan48 (113.67 days), the longest.
The greater portion of the farmers was keen to grow Binadhan-19 and Binadhan-14 instead of BRRI
dhan43 and BRRI dhan48 mainly for its short duration, optimal yield, long and slender quality grain.
Binadhan-19 might be a promising aus variety in the Khagrachari hill tracts for gaining favourable yield
within a short time. Therefore, further studies are needed in jhum cultivation with local cultivars for
more significant comparison and acceptability to the rice farming community.

Introduction

Rice is the prime food for over 50% of the global
population (1). It plays a commanding role by
accounting about 91% of total food grain production
in Bangladesh. Over 99% of people eat rice as main
food (416 gm/person/day) (2). Rice production has
doubled in the last 30 years with the development of
high-yielding, short duration, stress-tolerant, resource-
responsive and semi-dwarf varieties. However, the
threat of a food crisis remains due to an ever-
increasing population, water scarcity, shortage of
labour, climate change, pest/diseases, conversion of
agricultural land to housing, industries, flash flood,

increasing incidences of drought, uneven distribution
of rainfall, soil erosion, soil degradation and
environmental issues. Above all, drought is predicted
to be the most severe stress that reduces rice yield (3).
Aus, aman and boro are three rice growing seasons of
Bangladesh. Among them, aus is least produced due to
prevailing drought and limitations for irrigation (1, 4).
Majority of the grown aus rice are modern varieties
developed by BRRI (Bangladesh Rice Research
Institute), and BINA (Bangladesh Institute of Nuclear
Agriculture); which occupies almost 85% and a minor
amount covers local or indigenous cultivars which are
approximately 15% of the total rice-growing area (5).
Among the three hill tract districts of Bangladesh;
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Khagrachari occupies almost one fifth (2700 km? in
terms of total land area (6). Aus rice is mostly
cultivated in the valleys by seedling transplanting
and in hills as direct-seeded (jhum farming) after first
rainfall at the beginning of Kharif season commonly
from April to May (7). Due to lack of enough
adaptation and preference by the hill farmers; the
HYVs (high yielding variety) are not widely cultivated
here. The total area under rice cultivation was
11520000 ha during 2018-19; where aus was 9.6%. In
Khagrachari hill tract local cultivars of aus rice were
cultivated in 2271 hectares whose mean yield was
2.21 t/ha and HYV grown in 1756 ha yield was 2.60
t/ha. National average of aus yield is 2.51 t/ha (BBS,
2019) but according to FAOSTAT (8) dehusked yield of
aus rice is 3.15 t/ha. Though local aus cultivars are of
low yield, due to adoption of modern rice production
technologies yield has been enhancing gradually.
Area and production of aus rice have decreased
compared to boro, which is the major rice crop in
Bangladesh. Production of boro rice is irrigation
depended whose source is generally groundwater,
which ultimately results in the declination of the
water table. However, aus rice requires just 5%
supplement irrigation and puts almost no pressure
on groundwater. Consequently, aus rice is far more
water-saving than boro. It is imperative to convert
boro growing area to aus keeping the food security of
the country in mind (2).

There is an acute problem of surface and
subsurface water for irrigation in Khagrchari during
the dry season. Thus, for rice production in this
season selection of suitable drought-tolerant and less
input requiring variety is of prime concern. Most of
the traditional cultivars are well adapted to drought
stress, but these are of low yielding and more
duration. BRRI and BINA have developed some
modern varieties viz. BRRI dhan43, BRRI dhan48,
BRRI dhan55, BRRI dhan65, BRRI dhan83, Binadhan-
19, Binadhan-21 which have a higher yield, shorter
life cycle and tolerant to water deficit conditions. This
observation trial was executed to assess yield,
phenological attributes of modern aus rice varieties,
taking into account of the above factors.

Materials and Methods
Experimental site and management

The field experiment was carried out at farmers field
of Perachhara under Sadar upazila of Khagrachari
hill district during aus season of 2018 (April to July).
It comes under the agro-ecological zone (AEZ) 29, i.e.,
Northern and eastern hills (9). The geographical
position of the trial plot (23°06'31.1"N 92°00'22.6"E)
was subtropical climate distinguished by medium-
high temperature and high rainfall during Kharif
season (March to October) and low rainfall and
temperature in rabi season (November to February).
Randomized Complete Block design with dispersed
plots was followed for experimentation. Each varietal
plot consisted of half (0.5) bigha i.e. 1349 m?. So, for
six varieties (Binadhan-14, Binadhan-19, BRRI
dhan43, BRRI dhan48, BRRI dhan55 and BRRI
dhan65) there were six different plots.
Pregerminated seeds were sown on April 04, 2018 in
seedbed then seedlings were transplanted at 25 DAS
(days after seeding) in the main field using two to
three seedlings per hill. For fertilization, yield goal:
4.0+0.4 t/ha and soil analysis interpretation low' was
considered, according to FRG (10). Row to row and
plant to plant distance was 20 x 15 cm. To control
initial weeds, pre-emergence weedicide Rifit 500 EC
@ 988 mL/ha was applied (6). Later two hand
weeding was done at 30 DAT (days after
transplanting) and 45 DAT. Irrigation was applied
when upper soil completely dried and cracked. 10 kg
of granular Carbofuran-5G per hectare was applied
with urea top dressing for preventing stemborer and
other insect infestation (11). Fungal diseases were
checked by applying Tilt 250 EC and Amistar Top @
500 mL/ha. Grass-hopper, rice bug and sucking/biting
type insects were controlled by spraying Ripcord 10
EC @ 988 mL/ha (12). Details of the weather data such
as temperature, rainfall and relative humidity of the
trial location are shown in Fig. 1 (13).

Data collection and analysis

Crops were harvested when 90% of the grains
became golden colour. Randomly ten plants were
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Fig. 1. Weather data of the experimental site. Source: BINA (13).



selected from each plot and data were collected on
plant height (cm), number of total tiller/hill, number
of non-effective tiller/hill, number of total leaves /hill,
number of panicles/hill, panicle length (cm), panicle
weight (gm), panicles/m?, root length (cm?), number
of grains/panicle, grain sterility(%), TGW [thousand
grain-weight (gm)], HI [harvesting index (%)], grain
yield (t/ha), straw yield (t/ha), biological yield (t/ha)
and duration to maturity (days). HI (%) was
enumerated, according to the standard formula (14).
Grain yield was adjusted at 14% water content and
straw yield at the sun-dry basis. Later, all the
collected data were statistically separately analyzed
by using ANOVA (analysis of variance) technique
through Statistix 10 software (15). Significance of
mean difference was compared by LSD (least
significant difference) test (16) at 5% level of
probability.

Results and Discussion
Growth and phenological attributes

Details of different parameters related to agronomic
and phenological characteristics are given in Table 1,
whose results and discussion are sequentially
explained below.

Plant height remained unchanged among all the
varieties except BRRI dhan65. It was the shortest
(91.80 cm) height compared to others. It was reported
that, plant height of BRRI dhan65 was about 88 cm;
which was close to the present result (17). Height
being a genetical trait remains unchanged in uniform
soil and environmental conditions. Binadhan-19
(17.00) produced the maximum number of total
tillers/hill, followed by Binadhan-14 (13.74). BRRI
dhan43 (8.20) had the least number of total tillers/hill
and was statistically identical to BRRI dhan48, BRRI
dhan55 and BRRI dhan65. BINA (18) stated that the
number of total tillers/hill was 17 in Binadhan-19. As
per a study it was found that the mean total tiller of
BRRI dhan48 was 4.50 (19). Binadhan-19 exhibited a
total of 13.53 numbers of tiller/plant during boro
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season (1). It was also noticed a variation in the
number of total tillers/hill due to varietal differences
(20).

A statistically identical number of most non-
effective tillers/hill was seen with BRRI dhan55 (1.43)
and Binadhan-14 (1.41) followed by BRRI dhan48
(0.93), BRRI dhan65 (0.90) and BRRI dhan43 (0.67).
The fewest number of non-effective tillers/hill was
originated by Binadhan-19 (0.38) which was
statistically different from the rest of the varieties.
Binadhan-19 produced 1.00 number of non-effective
tiller/hill at 25 x 20 cm? spacing (14). There are
reports on 6.7 numbers of non-effective tiller/hill
with BRRI dhan65 with varietal effect (21). Changes
in non-effective tiller might be due to varietal
character, weather factor and soil nutrient status.

The highest number of total leaves/hill was
recorded with BRRI dhan48 (45.13) and Binadhan-14
(42.93) which were statistically same. The lowest
number of leaves was found in BRRI dhan43 (27.80).
Dissimilarities in leaf numbers may have happened
for individual varietal growth, nutrient use efficiency
and genetic traits.

The number of panicles/hill was higher in
Binadhan-19 (16.62) and lower in BRRI dhan55 (8.86),
BRRI dhan65 (8.60) and BRRI dhan43 (7.53). It was
revealed that BRRI dhan48 produced a greater
number of panicles than BRRI dhan43; which is in
affirmatory with present findings (22). There were no
significant distinctions in panicle length among the
studied varieties. This might be unchanged because
of varietal character.

Maximal panicle weight resulted from BRRI
dhan48 (25.33 gm) followed by BRRI dhan55 (19.93
gm) and statistically identical minimal was recorded
with varieties, Binadhan-14 (15.77 gm), BRRI dhan43
(15.30 gm), BRRI dhan65 (13.00 gm) and Binadhan-19
(12.47 gm). Reports are on the panicle weight of four
boro rice varieties between 15.33-23.33 gm, which
more or less supported the present outcome (1). The
number of panicles/m* was maximum in Binadhan-
14 (376.83) and minimum in BRRI dhan65 (239.33). It

Table 1. Growth and yield attributes of six high yielding aus rice varieties.
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Binadhan-14  101.23a 13.74b 14la 4293a 12.33b 2397 1577b 376.83a 9.49 17617bc 3246a 25.24ab 39.33
BRRIdhan43  105.70a 820c 0.67ab 27.80c 7.53c 22.03 1530b 276.67ab 9.56 14554c 2457b 27.01a 43.07
BRRIdhan48  102.70a 1047c 0.93ab 4513a 9.54bc 23.83 2533a 262.73ab  8.65 225.35ab 25.12b 25.54ab 32.75
BRRIdhan55  101.72a 1029c 143a 32.53bc 8.86c 21.71 19.93ab 273.19ab 1246 261.85a 25.75ab 24.83ab 46.62
BRRI dhané5 91.80b 9.49c 090ab 32.64bc 860c 2016 13.00b 239.33b 9.64 190.63bc 27.71ab 23.95ab 42.62
LSD (5%) 721 321 081 857 315 456 891  121.64 7.89 61.33 7.25 7.06 13.52
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Significance
CV (%) 393 1531 4682 1297 1607 1146 2886 22.97 39.24 1723 1457  15.94 17.48

Means bearing same letter(s) in a column do not differ significantly at 5% level of probability by LSD.

NS- Non-Significant
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was observed that panicles number per square meter
ranged from 235-305 (23). Studies also shows that
403.79 panicles/m? of Binadhan-14 in boro season (1).
Differences in panicle numbers may be dependent on
the season; thus, such variation was noted.

No statistical distinction in root length was
noticed in the varieties. Soil moisture, nutrient and
land type structure is mainly responsible for root
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followed by BRRI dhan48 (4.48 t/ha), Binadhan-19
(4.37 t/ha), Binadhan-14 (3.87 t/ha), BRRI dhan43 (3.54
t/ha). The least amount of grain yield was obtained
from BRRI dhan65 (3.06 t/ha). It was stated that the
grain yield of BRRI dhan48 was significantly higher
than BRRI dhan43 (27). In a field trial of aus rice
varieties found that yield of BRRI dhan48 was 4.70
t/ha and Binadhan-19 was 4.38 t/ha (28). There are
observations that yield of Binadhan-14 was 4.32 t/ha
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Fig. 2. Yield and duration of modern aus rice varieties.

growth and development. The number of
grains/panicle was most in BRRI dhan55 (261.85) and
least in BRRI dhan43 (145.54). It was observed that
grain number per rice panicle in aus rice was 68.75-
149.94 (7), whereas, studies are there that noticed this
extent 62.27-136.30 (19). Alternatives in grain
numbers/panicle might be due to varietal influences.

More grain sterility (%) was noted in Binadhan-
14 (32.46%); less in BRRI dhan48 (25.12%) and BRRI
dhan43 (24.57%). Similar sterility (%) was found in
Binadhan-14 (32.80%) at boro season (1). Grain
sterility varied significantly by variety (24). Usually,
15-20% of sterile grains are produced in healthy rice
(25). The present result was in conformity of this.
Heaviest thousand-grain weight (TGW) was produced
by BRRI dhan43 (27.01 gm) and lightest by Binadhan-
19 (19.46 gm). BRRI (26) reported that the average
1000 seed weight of BRRI dhan43 was 21.30 gm and
BINA (18) disclosed that, mean TGW of Binadhan-19
was 24.10 gm as transplanting aus. Distinctions in
TGW may have taken place for factors like grain
filling and phosphorus nutrient.

Harvesting index (%) was found to be non-
significant among the varieties. May be grain and
straw yield of the varieties had slight difference thus
HI(%) remained unchanged.

Yield and maturity duration

Various yield components of six aus rice varieties
with their life duration are exhibited in Fig. 2. BRRI
dhan55 yielded maximum grain yield (4.49 t/ha)

with varietal effect in boro season (29). However, in
the present trial due to shorter life duration in aus
yield of Binadhan-14 was lesser. Varietal disparities
in grain yield were mainly due to grain size, shape,
tillering potential, sterility (%) and crop duration.

Maximum stover and biological yield were
produced by BRRI dhan48 (9.20 t/ha and 13.68 t/ha),
second highest by Binadhan-14 (5.97 t/ha and 9.84
t/ha), third-highest from BRRI dhan55 (5.14 t/ha and
9.63 t/ha) followed by Binadhan-19 (5.05 t/ha and 9.42
t/ha), BRRI dhan43 (4.68 t/ha and 8.22 t/ha). Contrary,
the minimum straw and biological yield were gained
from BRRI dhan65 (4.12 t/ha and 7.18 t/ha). The grain
of BRRI dhan65 is moderately fine and for less
tillering capacity, it had the lowest stover and
biological yield. Studies indicated that wvariable
biological yield (6.53 t/ha to 9.52 t/ha) under different
transplanting dates (30). In an experiment, it was
stated that with varietal effect; straw and biological
yield of BRRI dhan65 was 6.76 t/ha and 9.41 t/ha
respectively (21). Studies are there revealing 6.88 t/ha
and 10.85 t/ha (27). A study proposed 7.53 t/ha and
12.15 t/ha straw and biological yield respectively on
BRRI dhan48 (7). BRRI dhan43’s 3.78 t/ha and 6.49
t/ha stover and biological yield were recorded (27).
Reports are on 7.30 t/ha and 12.15 t/ha stover and
biological out-turn of Binadhan-14 during boro
season (1). The present results are more or less
affirmatory with previous findings. Inequalities in
stover and biological yield might be due to growing
season, crop duration, tillering number, number of
filled spikelets, soil nutrient status etc.



In terms of maturity duration, BRRI dhan48 took
the longest time to mature (113.67 days), BRRI
dhan55 had the second-longest life cycle (106.67 days)
which was a week earlier than BRRI dhan48. BRRI
dhan43 matured at 102.33 DAS followed by
Binadhan-14 (101 days), BRRI dhan65 (99.67 days).
Earliest maturity was found with Binadhan-19 (99.33
days) which matured almost two weeks before than
BRRI dhan48. BRKB (31) reported mean life duration
of BRRI dhan48 was 110 days, BRRI dhan55 and BRRI
dhan43 were 100 days, BRRI dhan65 was 88 days to
100 days. Earlier field demonstrations from BINA (18)
alluded, average growth duration of Binadhan-19
was 100 days, and Binadhan-14 was 103 days.
Findings of this current investigation verified that it
was closely in conformity with the past research
results. The duration may have varied due to weather
factors, soil moisture and seasonal changes.

Conclusion

Though jhum farmers mostly prefer local indigenous
cultivars like Chorui, Bobboi, Company, Horinbinni,
Kamarangdhan, Gallongbinni etc. as aus rice in the
hilly lands; in valleys, the modern varieties
developed by BRRI and BINA are performing
significantly better than the local cultivars in terms of
yield, duration, tolerance to stress and grain quality.
The greater portion of the plain land aus farmers was
biased to grow Binadhan-19 and Binadhan-14 due to
short duration, satisfactory yield and premium grain
quality. In contrast, the majority of the jhum farmers
prefer indigenous cultivars due to taste and flavour.
On the other hand, there are minimal studies with
MVs in jhum cultivation. As a result, more and
further studies like this are needed in the hilly
ecosystem; for that crop, synchronization should be
kept in mind as the duration of local cultivars are
much longer than the MVs. Appropriate rice breeding
programs should also be taken to develop taste and
flavour based rice varieties feasible for jhum
cultivation in the hilly areas of Chittangong Hill
Tracts.
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