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HEPURPOSE of the investigation was to determine how biochar affected the yield of Boro rice

cultivars, including growth dynamics, and yielding characteristics. The investigation was
performed at Sher-e-Bangla Agricultural University in Dhaka. Two elements made up the
experiment's treatments, such as factor A: Biochar treatment (Bo=No Biochar, B;= Rice husk +
cowdung Biochar, B,= Mango Biochar, and B;= Mehogoni Biochar) and Factor B: (V;= BRRI
Dhan100, V,= BRRI Dhan89, V,;= BRRI Dhan84, and V,= BRRI Dhan69). Three replications were
used in the tests, which were conducted according to the RCBD design. Prior to boro transplanting,
biochar was added to the soil. Plant height, tillers and leaf number, leaf length, leaf breadth, leaf area
index at 40, 60, and 80 DAT, as well as harvest and effective and non-effective tillers, panicle length,
filled and unfilled grains, weight of 1000 grains, grain yield, straw yield, and harvest index of rice are
all greatly impacted by the variety, the biochar and its interaction effect. Variety V; (BRRI dhan89)
outperformed the other four varieties in terms of rice yield, growth qualities, and yield attributes. The
results showed that compared to other biochar treatments, applying the appropriate dose of biochar B3
(Mehogoni biochar) demonstrated increased growth and yield potential. In conclusion, using variety
V3 and biochar B; together can be regarded as an effective agricultural technique for enhancing rice
development and grain yield.

Keywords: Impact, Varieties, Mehogoni biochar, Mango biochar, Rice yield.

Introduction

The principal staple grain, rice (Oryza sativa L.),
provides 50% of the world's population with
calories, and demand is expected to rise by 28% by
2050 (Zhu et al., 2018). Kabir et al. (2021) studied
and found that rice production in Bangladesh could
increase from the baseline of 35.29 MT in 2015 to
46.90 MT in 2030, 54.09 MT in 2040, and 60.85 MT
in 2050 with the combined influence of vyield
improvements by enhancing varietal potential,
reducing the current yield gap for rice. Asia
produces and consumes almost 90% of the world's
rice (Wassmann et al., 2009). The production of
rice in Asia (China and India in particular), has a
significant impact on global food security. Together,
the two Asian superpowers China and India are
responsible for 49% of global rice output and have
37% of the world's population. Therefore, in order to
fulfill the increasing demand of grain from the
global population, rice production needs to be
greatly boosted. About 13 million farm families in
Bangladesh, which is regarded as the world's third-
largest producer of rice, depend on the grain for their
livelihood. About 11.42 million hectares of land are

used for rice cultivation, which has stayed relatively
constant over the previous three decades. Rice is
grown on around 78% of the total cropped area of
Bangladesh (Al Mamun et al., 2021).

There has been a major reduction in the amount of
hunger that exists around the world in recent
decades as a result of improvements in agricultural
productivity and food production (Pingali, 2012;
Khoury et al., 2014; Godecke et al., 2018). Nearly
half of the world's population relies on rice as their
primary source of nutrition, particularly in less
developed countries (Ainsworth, 2008; Shimono,
2011). Rice is classified as a staple food.
Consequently, increasing rice production and
productivity is one of the most important things that
can be done to ensure food security, reduce hunger,
and serve as a necessary prerequisite for achieving
sustainable economic growth (O'Donnell, 2010).
There are a number of technologies that have been
identified as having the potential to increase rice
production. These technologies include high-
yielding rice varieties, efficient agronomic
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management approaches, enhanced accessibility to
nutrients and water, and weed control (Hazel, 2010;
Nhamo et al., 2014). A particularly effective
intervention for increasing yields is represented by
enhanced or high-yielding cultivars (Oni et al.,
2009; Chen et al., 2010). These technologies are
among the technologies that have been developed.
Anwar et al. (2007), Xiao et al. (2008), Oni et al.
(2009), and Chen et al. (2010) have all contributed
significantly to the boost in rice yield that has
occurred since 1980 (Liu et al., 2013). Another
factor that has contributed greatly to this increase is
the development of new kinds of rice. It has been
demonstrated through empirical research that high-
yield varieties (HYV) have a positive impact on
agricultural yield (Faltermeier and Abdulai, 2009;
deGraft-Johnson et al, 2014; Abdulai &
Huffman, 2014; Shideed and El Mourid, 2015).
Additionally, it has been demonstrated that the
utilization of HYV can maintain yield despite a
reduction in input (Peng et al., 2009; Adewuyi, 2012).

The pyrolysis of various agricultural farm leftovers
(such as stover, husks, livestock and poultry wastes,
and forest wastes like bamboo, mahogany, and so
on) results in the production of biochar (BC), which
contains a substantial quantity of organic carbon in
addition to calcium, magnesium, and organic
carbonates. Biochar (BC) is a product of the
pyrolysis of agriculture, was reported by Leng et
al. (2019); Semida et al. (2019). By increasing the
soil's permeability, carbon sequestration capacity,
microbial activity, water-holding capacity, and
porosity, biochar promotes plant growth and
increases yields (Zhu et al., 2017). Applications of
biochar are being explored as a way to improve
plant performance and sequester carbon. Applying
biochar is rarely used in contemporary agriculture,
and its agronomic value in terms of crop response
and soil health advantages has not yet been
determined (Fahad et al., 2016). According to
experimental data thus far, adding biochar often
promotes plant growth, especially when paired with
the addition of N or P fertilizers in poor soils
(Blackwell et al., 2009; Major et al., 2010). It also
reduces nutrient leaching (Laird et al., 2009).
Applying biochar improves the cation exchange
capabilities of the soil (Liang et al., 2006),
especially when the functional groups oxidize with
time (Cheng et al., 2006). According to Liu et al.
(2013), the biochar amendment increased crop yield
by an average of 13% overall. Vijay et al. (2021)
claim that biochar is essential for improving the
physical, chemical, and biological characteristics of
soil, which is why crop yields in various field crops
have increased. In order to ascertain the impact of
various cultivars and biochar on rice productivity,
the study was conducted.
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2. Materials and Methods

The field experiments was carried out at the
experimental field, Department of Agronomy at
Sher-e-Bangla Agricultural University in Dhaka,
Bangladesh between November 2021 and May
2022. The testing region was 8.6 meters above sea
level and located at 23°77°N latitude and 90°33'E
longitude.

One component (V; = BRRI Dhanl00, V, = BRRI
Dhan89, V; = BRRI Dhan84, and V, = BRRI
Dhan69) and one factor (B, = No Biochar, B; =
Rice Husk + Cowdung Biochar, B, = Mango
Biochar, and B; = Mehogoni Biochar) made up the
experiment's treatments. Three replications using a
randomized complete block design (RCBD) were
used for the trials. The size of each of the 48 plots
was 5.76 m? (4 m x 2.5 m). Plots were spaced 0.75
meters apart, while replications were spaced 0.75
meters apart.

According to their sources of urea, triple super
phosphate (TSP), muriate of potash (MoP),
zypsum, and zinc sulphate, the appropriate dosages
of NPKS and Zn were applied as per the fertilizer
recommendation guide. As a base fertilizer dose,
the whole amount of TSP, two-thirds of the Muriate
of Potash (MoP), zinc sulphate, and gypsum were
administered. Before panicle initiation, the urea was
applied in three equal installments at 10 DAT, 30
DAT (together with the remaining muriate of
potash), and 45 DAT. Before the seedlings were
transplanted, the soil was directly treated with
100% of thenecessary amount of biochar (5.0 t ha™,which is
mostly used in many countries worldwide).

At crop harvest, the following variables were
measured: plant height, tillers, number of leaves,
length, breadth, and area index at 20, 40, 60, and
80; harvest and effective and non-effective tillers;
panicle length; filled and unfilled grains; weight of
1000 grains; grain yield; straw yield; and harvest
index. To ascertain variation resulting from the
experimental treatments, Statix-10 software was
used to statistically evaluate the recorded data on
various parameters. A Least Significance
Difference (LSD) test was used to assess the
variations in the treatment means at a 5%
probability level.

3. Results and Discussion

There was a significant difference in plant height at
40, 60, and 80 days after transplanting (DAT) and
harvest, but there was no significant difference at
20 DAT (Table 1). This was due to the effect of
cultivars, biochar, and their interactions. It was
discovered that variety V, (BRRI dhan89) had the
highest plant height (17.97, 39.24, 72.36, 86.05,
and 102.00 cm) at 20, 40, 60, and 80 days after
transplanting (DAT), followed by variety V1, and
the variety V, (BRRI dhan67) had the lowest plant
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height overall. Both Akter et al. (2018) and
Chamely et al. (2015) came to the same
conclusions. They reported that the height of the
plant is a varietal characteristic as well as a genetic
component of the cultivar; hence, the height of the
plant varied from cultivar to cultivar. It was
discovered that B; (Mehogoni Biochar) had the
highest plant height (17.81, 37.51, 69.17, 82.25,
and 98.73 cm) at 20, 40, 60, 80 DAT, and harvest,
respectively. When it came to plant height, B, (No
Biochar) had the lowest plant height. The
interaction V,xB; was observed to have the
maximum plant height, whereas the interaction
V,xB, was observed to have the lowest plant
height. According to Kamara et al. (2015) and
Zhou et al. (2017), the height of rice plants given
biochar was greater than those that did not receive
biochar. Application of biochar results in an
improvement in the physicochemical qualities of
the soil, which is reflected in the development of
plants and the generation of biomass. According to
the findings of the earlier research conducted by
Chen et al. (2021), the utilisation of biochar
treatment resulted in an increase in rice plant height
of up to 8%. In the current investigation, the plants
that had been treated with biochar ended up having
the maximum plant height. As a result of the
experiments conducted by Lakitan et al. (2018), it
was discovered that the application of varying
concentrations of biochar resulted in a notable rise
in the height in rice plants.

The effect varieties, biochar, and interaction
resulted in remarkable variation in the number of
tiller hill™ at 40, 60, and 80 DAT but non-
significant at 20 DAT (Table 1). Variety V, (BRRI
dhan89) found the highest number of tiller hill™
6.14, 15.92, 16.56 at 40, 60 and 80 DAT followed
by V; and the lowest was found in V, (BRRI
dhan67). The variation of tiller number hill* is
probably due to the genetic makeup of the cultivars.
Similar results were also observed by Rahman and
Bulbul (2014) and Chamely et al. (2015). The
highest number of tiller hill* (5.87, 15.22, and
15.87) at 40, 60, and 80 DAT, respectively, were
found in B; (Mehogoni Biochar), and the lowest
was found in By (No Biochar) (Table 2). Tiller
number hill* increased when plants were treated
with biochar. According to Chen et al. (2021), tiller
no. hill™ increased by 12 and 9% with the use of 20
and 40 t ha’ biochar compared to the control
treatment, which was corroborated with the present
study. In another experiment, Thavanesan and
Seran (2018) reported that the use of rice-husked
biochar (1 t ha *) with rice straw improved tiller no.
hill ™ over control as biochar application improved
soil fertility significantly. The highest plant height
was observed in interaction V,xB; and the lowest in
V,xB.

At 60 and 80 days after transplanting, as well as at
harvest, the single and interaction effects of
cultivars and biochar had a significant influence on
the quantity of leaves, while at 20 and 40 days after
transplanting, these effects were not significant
(Table 1). Throughout all of the observations, the
variety V, had the highest leaf count, whereas the
variety V, (BRRI dhan67) had the lowest leaf
count. The maximum leaf count was observed in
B3 (Mehogoni Biochar), whereas the lowest leaf
count was recorded in By (No Biochar) throughout
all of the observations. For instance, the interaction
V,xB; yielded the highest leaf count (9.42, 32.81,
63.74, 60.98, and 59.87), while the interaction
V,xB, yielded the lowest leaf count (6.52, 20.16,
39.15, 37.46, and 36.78) at 20, 40, 60, 80 DAT, and
harvest, respectively.

The effects of varieties and biochar, individually
and in interaction, significantly impacted leaf
breadth at 40, 60, and 80 DAT and harvest;
however, these effects were insignificant at 20 DAT
(Table 2). Variety V, (BRRI dhan89) displayed the
most extended leaf breadth, whereas variety V,
(BRRI dhan67) showed the shortest leaf breadth in
all studied observations. The highest leaf
measurements were noted in Bs; (Mehogoni
Biochar), whereas the lowest was recorded in Bg
(No Biochar) throughout all observations. In
interaction, the  maximum  leaf  breadth
measurements (1.04, 2.05, 2.40, 2.48, and 2.43 cm)
were observed in the interaction of V,xB;, whereas
the minimum values (0.74, 1.46, 1.74, 1.81, and
1.78 cm) were recorded in V4xBy at 20, 40, 60, 80
DAT, and harvest, respectively.

The LAI of rice at 40, 60, and 80 DAT and harvest
was significantly impacted by the individual effects
of cultivars, biochar, and their combination, but not
at 20 DAT (Table 2). Variety V, (BRRI dhan89)
had the highest LAl (0.28, 3.07, 11.46, 12.09,
11.49), while Variety V, (BRRI dhan67) had the
lowest LAI (0.20, 1.50, 5.74, 6.16, 5.85) at 20, 40,
60, 80 DAT, and harvest, respectively. In biochar,
Bs (Mehogoni Biochar) had the highest LAI (0.29,
2.80, 10.50, 11.09, 10.54), whereas By (No
Biochar) had the lowest (0.18, 1.71, 6.35, 6.75,
6.40) at 20, 40, 60, 80 DAT, and harvest,
respectively. From this experiment, it was found
that LAI was better in case of plant treated with
mehogoni biochar. It might be due to adequate
supply of nutrient form mehogoni biochar which
help better leaf area and better LAI. According to
Islam et al. (2018), biochar with a maximum LAI of
7 t ha™ showed the changes of increasing LAI up to
100 DAS. Using biochar greatly increased the leaf
area plant® (171.99 cm?) and the leaf area index
(6.48) (Ahmad et al., 2021). Viger et al. (2015)
found that applying biochar enhanced plant growth
in both species (the crop plant Lactuca sativa L.
and the model plant Arabidopsis).
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Table 1. Plant height tiller number and number of leaves of rice as influenced by different varieties and

biochar.
Plant height (cm) Tiller number hill* Number of leaves
Treatments 20 40 60 80 20 40 60 80 At
20 DAT 40 DAT 60 DAT 80 DAT Harvest
DAT DAT DAT DAT DAT DAT DAT DAT harvest
Effect of varieties
V, 17.57 37.43b 69.03b 82.09b 97.30b 2.24 5.92b 15.23b 15.85b 8.37b 29.21b 56.31b 53.87b 52.90b
V, 17.97 39.24a 72.36a 86.05a 102.00a 2.25 6.14a 15.92a 16.56a 8.72a 30.41a 59.02a 56.47a 55.45a
V3 17.05 33.67c 62.13c 73.11c 89.92c 2.16 5.22c 13.39c 13.93c 8.09c 25.31c 49.17c 47.04c 46.18c
V, 16.89 29.92d 55.16d 65.31d 76.33d 2.06 4.61d 12.01d 12.44d 7.36d 22.77d 44.82d 42.61d 41.84d
CV (%) 6.11 4.75 4.73 5.79 470 1195 463 570 470 894 345 456 347 2.76
LSDpesy 0912 0.832 1580 2.16 347 0.230 0.142 0.357 0.256 0.213 0.635 0.853 0.693 0.552
Effect of biochar
Bo 17.25 32.19c 59.37c 70.28d 83.30c 2.11 4.99c 12.78d 13.19d 7.31d 24.37d 46.86d 44.83d 44.02d
B; 17.21 34.92b 64.43b 75.88c 90.88b 2.25 5.46b 14.04c 14.60c 8.10c 26.70c 52.27c 49.82c 48.92c
B, 17.21 35.64b 65.72b 78.15b 92.63b 2.17 5.57b 14.52b 15.10b 8.34b 27.53b 53.48b 51.16b 50.24b
Bs 1781 375la 69.17a 82.25a 98.73a 2.17 5.87a 15.22a 15.87a 8.80a 29.10a 56.71a 54.17a 53.19a
CV (%) 6.11 4.75 4.73 5.79 470 1195 463 570 470 894 345 456 347 2.76
LSDpesy 0912 0.832 1580 2.16 347 0.230 0.142 0.357 0.256 0.213 0.635 0.853 0.693 0.552
Interaction effects of varieties and biochar
V1Bg 17.45 33.72ef 62.19ef 73.95ef 87.65ef 2.24 5.52ef 13.86eff 14.43e 7.54 26.99 50.72f 48.53f 47.65f
V1B; 1755 37.19d 68.58d 81.56cd 96.67cd 2.26 5.82cd 15.09d 15.69d 8.32 28.80 55.94d 53.52d 52.55d
VB, 17.19 38.40cd 70.81cd 84.22bc 99.82bc 2.13 6.01c 15.58cd 16.21c 8.58 29.74 57.77c 55.27c 54.26¢
VB3 18.10 40.42b 74.54b 88.65ab 105.07ab 2.31 6.33b 16.40b 17.06a 9.04 31.30 60.81b 58.17b 57.12b
V,By 1745 3534e 65.18¢ 77.52de 91.88de 2.02 553e 14.34e 14.9le 7.85 27.48 53.17e 50.87e 49.95e
V,B; 17.45 38.98bc 71.88bc 85.49bc 101.33bc 2.23 6.10bc 15.82bc 16.45c 8.66 30.19 58.64c 56.10c 55.08c
V,B, 18.02 40.25b 74.23b 88.28ab 104.63ab 2.30 6.30b 16.33b 16.98c 8.95 31.17 60.55b 57.93b 56.88b
V,B3 18.97 4237a 78.13a 92.92a 110.14a 2.42 6.63a 17.19a 17.88a 9.42 32.81 63.74a 60.98a 59.87a
V3Bg 1752 31.49g 58.099 68.91g-i 86.03ef 2.16 4.83hi 11.98i 12.45g 7.31 22.86 44.41h 42.48h 41.71i
V3B, 17.09 34.20ef 63.19ef 72.18fg 89.30ef 2.39 5.26e-g 13.35fg 13.89f 8.06 25.21 48.97g 46.85g 46.00gh
V3B, 16.65 33.62f 61.99f 73.73e-g 87.38ef 2.10 5.24fg 13.88ef 14.44e 8.23 25.76 50.05fg 47.88fg 47.01fg
V3B3 16.91 35.38¢ 65.25e 77.60de 96.98cd 2.00 5.54de 14.36e 14.93e 8.76 27.40 53.23e 50.93e 50.0le
V,4Bo 16.58 28.21i 52.02i 60.72) 67.65h 2.01 4.07hi 10.92j 10.98h 6.52 20.16 39.15i 37.46i 36.78j
V,4B; 16.75 29.32hi 54.07hi 64.30ij 76.229 2.12 4.64i 11.90i 12.37g 7.35 22.59 4554h 42.81h 42.03i
V4B, 16.99 30.28gh 55.83gh 66.40hi 78.70g 2.15 4.74hi 12.2%hi 12.779g 7.59 23.45 4555h 43.57h 42.78i
V,B; 17.24 31.85g 58.74g 69.82f-h 82.74fg 1.96 4.98hi 12.92gh 13.62f 7.99 24.88 49.05fg 46.62g 45.78h
CV (%) 6.11 4.75 4.73 5.79 470 1195 463 570 470 894 345 456 3.47 2.76
LSDpos 1.824 1.665 3.161 4.32 6.947 0.460 0.284 0.714 0.512 0.426 1.270 1.706 1.387 1.105

In a column, figure(s) followed by same letter do not differ significantly at 5% level.
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Table 2. Leaf length, Leaf breadth and Leaf area index of rice as influenced by different varieties and
biochar.

Leaf length (cm)

Leaf breadth (cm)

Leaf area index (LAI)

Treatments 20 40 60 80 At 20 40 60 80 At 20 40 60 80
At harvest
DAT DAT DAT DAT harvest DAT DAT DAT DAT harvest DAT DAT DAT DAT
Effect of varieties
Vi 12.76a 20.04b 32.96b 35.26b 34.73b 093 1.81b 212b 219 2.15b 0.25b 2.68b 9.96b 10.52b 10.01l
V, 13.28a 21.0la 34.46a 36.87a 36.31a 0.96 1.90a 2.23b 229a 2252 0.28a 3.07a 11.46a 12.09a 11.49a
V3 11.74b 17.80c 29.02c 30.79c 30.33c 092 160c 187c 193c 1.90c 0.22c 1.80c 6.67c 7.05c 6.70c
V, 10.72c 15.80d 25.84d 27.64d 27.23d 0.84 148d 1.74d 180d 1.77d 0.20c 150d 5.74d 6.16d 5.85d
CV (%) 5.18 2.87 4.76 3.71 5.53 6.54  4.80 6.00 3.60 4.53 3.87 5.98 7.56 3.45 3.98
LSD (.05 0593 0.276 0523 0.316 0.306 0.092 0.021 0.023 0.027 0.029 0.021 0.044 0.176 0.271 0.256
Effect of biochar
Bo 10.91c 16.78d 27.58d 29.28d 29.33d 0.82 1.56d 1.83d 1.89d 1.86d 0.18d 1.71d 6.35d 6.75d 6.40d
B, 12.14b 18.48c 30.10c 32.43c 32.30c 091 1.68c 1.96c 2.02c 199c 0.23b 215c 8.06c 8.55c 8.13c
B, 12.37b 19.23b 31.54b 33.48b 3339 094 1.73b 203b 210b 2.06b 025b 239 8.92b 9.42b 8.97b
Bs; 13.08a 20.16a 33.05a 35.37a 35.23a 0.99 1.82a 2.13a 220a 2.17a 0.29a 2.80a 10.50a 11.09a 10.54a
CV (%) 5.18 2.87 4.76 3.71 5.53 6.54  4.80 6.00 3.60 4.53 3.87 5.98 7.56 3.45 3.98
LSDposy 0593 0276 0523 0.316 0.036 0.092 0.021 0.023 0.027 0.029 0.021 0.044 0.176 0.271 0.256
Interaction effect of varieties and biochar
V1By 11.76 18.05f 29.94f 32.04f 31.39f 0.84 1.63f 191f 197f 194fg 019 1999 7.26g 7.67f 7.25f
V1B, 1259 19.91d 32.66d 34.94d 3442d 093 1.80d 2.10d 2.17d 2.14d 024 2.58e 9.6le 10.17d 9.67d
V1B, 13.00 20.56c 33.72c 36.08c 35.71c 096 1.86c 2.17c 224c 2.20c 027 2.84d 10.59d 11.19c 10.68c
V1B; 13.68 21.64b 3550b 37.98b 37.41b 1.01 196b 229 236b 232b 031 331b 12.38b 13.07b 12.42b
V1Bg 11.96 18.93e 31.04e 33.2le 32.71e 0.86 1.7l1e 2.00e 2.07e 2.03e 020 2.22f 8.27f 8.74e 8.29%
V,B; 13.19 20.87c 34.23c 36.63c 36.08c 0.95 1.89c 2.21c 227c 224c 027 297c 11.09c 11.69c 11.12c
VB, 13.62 21.55b 35.35b 37.82b 37.25b 0.99 1.95b 2.28b 2350 231b 030 3.27b 12.22b 12.90b 12.27b
V,B; 1434 22.69a 37.21a 39.8la 39.21a 1.04 2.05a 240a 248a 243a 035 3.8la 14.26a 15.05a 14.28a
V,Bg 10.65 16.22h 259 27.73i 2732b 082 143h 167 1.73i 1.70j 0.16 1.32b 481 5.09i 4.84i
V,B; 11.68 17.43g 28.59f 30.59g 30.13g 093 161f 1.86g 1.90g 1.87gh 0.21 1.73i 6.47h 6.83g 6.49g
V3B, 11.99 18.60f 30.5( 31.59f 31.11f 094 1.64f 1.94f 2.02ef 1.98ef 0.23 191gh 7.11g 7.51f 7.14f
V3Bs 12.64 189t 31.0 33.25e 32.75%¢ 099 1.7le 2.00e 2.07e 2.03e 0.27 2.22f 8.29f 8.76e 8.32¢
V3Bo 9.26  13.93i 23.4 24.14j 23.78) 0.74 1.46h 1.74h 1.81h 1.78i 0.18 131k 5.06) 5.51i 5.24i
V3B, 11.10 15.70h 2497 27551 27.14i 084 144h 1.68ij 1.73i 1.70j 0.17 130k 5.05) 5.52i 5.31i
V3B, 10.88 16.21h 26.58h 28.45h 28.02h 0.87 1.47h 1.72hi 1.77hi 1.74ij 0.20 1.54j 5.76i 6.08h 5.78
V;Bs 11.65 17.34g 28.44g 30.43g 29.98g 092 154g 1.83g 1.91g 1.88gh 024 184h 7.07g 7.49f 7.14
CV (%) 5.18 2.87 4.76 3.71 5.53 6.54 4.80 6.00 3.60 4.53 3.87 5.98 7.56 3.45 3.98
LSD(o.05) 1186 0552 1046 0632 0.612 0190 0.042 0.043 0.045 0.059 0.042 0.087 0.353 0.542 0.512

In a column, figure(s) followed by same letter do not differ significantly at 5% level.
Here, V; = BRRI Dhan100, V, = BRRI Dhan89, V; = BRRI Dhan84 and V,= BRRI Dhan69, T,=No Biochar, T,
= Rice husk + cowdung Biochar, T, = Mango Biochar and T;= Mehogoni Biochar
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Table 3. Yield attributes and yield of rice as influenced by different varieties and biochar.

Panicle Effectwe Non- . Number  Unfilled 1000 Grain Straw  Harvest
tillers effective . . . . . .

Treatments length il : .. of filled grains Grain  vyield yield index

cmy I tllers hill o hins  panicle?  weight (tha®) (tha') (%)

(No.) L (No.) 9 b 9 0

Effect of varieties
V, 25.80b 13.04b 0.96¢ 177.70b  9.14c 16.47d 8.31b 8.95b 48.13b
V, 26.84a 13.67a 0.85d 186.28a  8.52d 24.16a 8.71a 9.07a 48.94a
V3 22.64c 11.42¢ 1.07b 155.57¢ 10.44a 22.08b 7.04c 7.92c 47.04c
V, 19.78d 10.05d 1.15a 137.30d 10.33b 21.82c 5.91d 7.55d 43.85d
CV (%) 7.33 4,58 5.13 6.21 7.56 2.88 7.12 6.79 2.99
LSDo.05) 0.468 0.212 0.030 1.262 0.036 0.425 0.024 0.98 0.284
Effect of biochar
Bo 21.74 10.80d 1.08a 147.23d 10.36a 20.75 6.72d 7.67d 46.48c
B, 23.50 11.97c 1.04b 163.09¢c 9.86b 21.09 7.44c 8.38¢c 46.85¢c
B, 24.26 12.36b 1.01b 168.41b  9.55¢c 21.18 7.69b 8.56b 47.12b
B, 25.56 13.04a 0.91c 178.13a  8.66d 21.50 8.11a 8.89a 47.50a
CV (%) 7.33 4,58 5.13 6.21 7.56 2.88 7.12 6.79 2.99
LSD0.05) 0.468 0.212 0.030 1.262 0.036 0.425 0.024 0.98 0.284
Interaction effect of varieties and biochar
FiBg 23.84fg  11.74f 1.04de 160.08g  9.86e 16.28 7.48h 8.14e 47.89%
F.B; 25.44¢ 12.96d 0.96fg 176.54e 9.37f 16.35 8.25e 8.94c 48.01de
F.B, 26.27de  13.38cd 0.96fg 182.30d  9.08g 16.53 8.52d 9.18b 48.15c-e
FiB; 27.65b 14.08b 0.87h 191.90b  8.23] 16.71 8.97b 9.53a 48.49cd
FiBg 24.18f 12.31e 0.88h 167.80f 9.34f 23.78 7.84f 8.44d 48.17c-e
F.B, 26.67cd 13.58c 0.90gh 185.06¢ 8.69h 24.14 8.65¢ 9.12b 48.68hc
F.B, 27.53bc  14.02b 0.85h 191.09b  8.42i 24.20 8.93b 9.22b 49.21ab
F,B; 28.98a 14.76a 0.78i 201.15a  7.63k 24,51 9.40a 9.52a 49.69a
F.,Bo 21.10jk  10.28h 1.15bc 140.14j 11.27a 21.77 6.341 7.21i 46.78f
F.,B, 22.27hi 11.34fg 1.10cd 154.55h 10.71c 22.02 6.99j 7.85fg  47.12f
Fs;B, 22.99gh 11.71f 1.06de 159.59¢ 10.37d 22.08 7.22i 8.10e 47.13f
FiB; 24.21f 12.33e 0.97fg 167.99f 9.40f 22.47 7.61g 8.53d 47.13f
FiB, 17.86m  8.87i 1.25a 120.90I 10.99b 21.17 5.210 6.89j 43.09i
FsB; 19.621 10.00h 1.19ab 136.20k  10.66¢ 21.87 5.88n 7.61h 43.58hi
FsB, 20.26kl  10.32h 1.15¢ 140.64j 10.32d 21.93 6.07m 7.72gh  44.01h
FiB; 21.38ij 10.99g 1.01ef 151.48i 9.36f 22.30 6.46k 7.99ef  44.71g
CV (%) 7.33 4,58 5.13 6.21 7.56 2.88 7.12 6.79 2.99
LSD0.05) 0.937 0.425 0.060 2.52 0.072 0.850 0.048 0.187 0.568

In a column, figure(s) followed by same letter do not differ significantly at 5% level.
Here, V; = BRRI Dhan100, V, = BRRI Dhan89, V;= BRRI Dhan84 and V,= BRRI Dhan69, T,=No Biochar, T,

= Rice husk + cowdung Biochar, T, = Mango Biochar and T3 = Mehogoni Biochar

In Arabidopsis, they found that applying biochar
promoted leaf cell expansion and significantly
increased leaf area by 130%. The interaction of
V,%B; had the highest LAI, while V,xB, had the
considerable impact, whereas biochar had no
discernible effect (Table 3). Variety V, and biochar
B; had the longest panicles (26.84 cm), while variety
V, had the shortest (19.78 cm). Similar findings by
Hossain et al. (2016), Chamely et al. (2015), and
Diaz et al. (2000) confirmed the current study and
stated that panicle length varied among varieties.
The use of biochar in rice fields greatly increased
panicle length; however, Lakitan et al. (2018)
found that higher yield at higher rates of biochar
application was not related to panicle length but was
very significantly related to number of tillers hill™?,
productive tillers hill, number of grains per panicle”
! and percentage of filled grain. Varieties and

Egypt. J. Agron. 47, No. 4 (2025)

lowest values across all observations. The findings
demonstrated that the LAI rose quickly until 60
DAT, at which point it grew gradually until
declining.The panicle length of rice showed a
biochar had a substantial interaction effect on
panicle length; the interaction of V,4B; produced the
longest panicle (28.98 cm), whereas the interaction of
V,By produced the shortest (17.86 cm).

The types, biochar, and their interaction effect all
had a substantial impact on the number of tillers that
were effective and ineffective (Table 3). At harvest,
the interaction of V, produced the highest effective
and lowest non-number of effective tillers hill™
(13.67 and 0.85), while V, produced the lowest
effective and highest non-effective tillers hill™
(10.05 and 1.15). The results of the current
investigation were consistent with those of Latif et
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al. (2020), who found that BRRI dhan29 produced
the greatest number of effective tillers hill™ (17.64).
Regarding the biochar effect, the similar pattern was
seen in B; and By, respectively. Significant impacts
of biochar on rice on several tillers hill"* were found
by Lakitan et al. (2018). At harvest, the interaction
of F,B; produced the greatest effective and lowest
non-number of effective tillers hill* (14.76 and
0.78), while F,B, produced the lowest effective and
highest non-effective tillers hill™* (8.87 and 1.25).

The types, biochar, and their interaction effect all
had a substantial impact on the quantity of filled and
unfilled grains (Table 3). The variety V, and Biochar
B; generated the maximum filled and lowest non-
number of effective tillers hill* (186.28, 8.52 and
178.13, 8.66) in a single effect. The current study's
results were consistent with those of Ullah et al.
(2016), who found that the Heera (V,4) variety had
the most full grains among the types, while the
BRRI dhan58 (V,) variety had the fewest. The
current investigation confirmed that applying
biochar enhanced prospective rice output by
boosting full grains and drastically reducing the
number of empty grains. At 60 DAP, the number of
filled grains panicle™ was significantly higher in
plants treated with rice straw (1.0 t ha™) and rice
husked biochar (1.0 t ha®) than in plants that were
not treated (Thavanesan and Seran, 2018). The
interaction of V,B3 produced the highest filled grain
(201.15), while V3B, produced the lowest filled and
greatest unfilled grain (120.90).

The 1000 grain weight was significantly impacted
by variety (Table 3). While variety V, had the
lowest harvest index (21.82), variety V, had the
greatest harvest index (24.16). According to Latif et
al. (2020), the varietal performance caused a
considerable difference in the weight of 1000 grains.
1000 grain weight had no discernible effect on the
biochar effect. The interaction effects of variety and
biochar showed a similar outcome.

Rice grain production is greatly impacted by variety,
biochar, and their interaction (Table 3). The
interaction of V? produced the highest grain and
straw yield (8.71 and 9.07 t ha) in the variety
effect, whereas V, produced the lowest grain yield
(5.91 and 7.55 t ha'). The interaction of B3
produced the maximum grain yield (8.11 and 8.89 t
ha™) in the biochar effect, while B, produced the
lowest grain yield (6.72 and 7.67 t ha™). Compared
to the control, the use of biochar improved grain
yield. Farhangi-Abriz et al. (2021) reported similar
results, demonstrating that the use of biochar (1-10 t
ha) boosted the yield of grain and straw. The
interaction of V,B; produced the maximum grain
yield (9.40 and 9.52 t ha), while V4BO0 produced
the lowest grain yield (5.21 and 6.89 t ha).

The rice harvest index was greatly impacted by
variety, biochar, and their interaction (Table 3).
Variety V, and biochar B; had the highest harvest

index (48.94 and 47.50) in the single effect, while
variety V, and biochar BO had the lowest harvest
index (5.91 and 46.48). Additionally, Chowhan et al.
(2019) discovered notable variations in the harvest
index between the various types of rice and stated
that hybrid rice continued to have a higher harvest
index. According to Akter et al. (2018), BRRI
dhan29 had a higher harvest index (42.86%) than
BRRI dhan74 (39.28%). Shah and Shah (2018)
showed in a prior work that the use of biochar (40 t
ha', 60 t ha', and 80 t ha™) increased HI in
comparison to the absence of biochar treatment. By
enhancing soil qualities, the wuse of biochar
considerably raised the rice harvest index (Qin et
al., 2016). The interaction of V,B3 had the greatest
harvest index (49.69), whereas the interaction of
V4B, had the lowest (43.09).

Conclusion

The effect of different varieties, different biochar,
and their interaction resulted remarkable variation in
all the growth and yield parameters of rice. Based on
the results of the present study, it can be concluded
that the application of B; (Mehogani biochar)
showed higher growth, yield attributes, and yield of
rice variety V3(BRRI dhan89).
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