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Abstract: A field experiment was conducted at the Agronomy Field Laboratory, Department
of Agronomy and Agricultural Extension, University of Rajshahi, from August 2022 to
November 2022 to determine the comparative effect of tiller-cutting and leaf-cutting on the
growth and vyield of rice (BRRI dhan 75). The experiment was set up using a randomized
complete block design (RCBD) including 2 tiller-cutting treatments (T;= 10% tiller-cutting,
To= 20% tiller cutting) and 2 leaf-cutting treatments (T3 = 25% of old leaf removal at
anthesis, T4= 50% of old leaf removal at anthesis) and those are compared with conventional
practice or control (To). Considering different growth responses as well as yield components,
and yield of rice, it was found that significant differences in plant height and number of
leaves per hill were observed, with T3 producing the tallest plants (99.8 cm) and T, having
the highest leaf count (78.53). The number of tillers per hill was highest in the control group
(22.73), while T; (19.01) and T, (15.89) showed notable reductions. Panicle length did not
vary significantly, but the number of grains per panicle was highest in T; (191.0). Grain yield
was highest (5.10 t/ha) in the control group, with only marginal decreases in other treatments.
Straw and biological yields were significantly higher in the control group (5.86 and 10.96 t/ha
respectively), while the harvest index showed no significant variance across treatments.
These results indicate that tiller and leaf cutting affect certain growth parameters, but they
have a minimal impact on overall grain yield and harvest index.
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Introduction

Rice (Oryza sativa L.) stands as one of the most crucial cereal crops globally, serving as a
staple food source for a significant portion of the world's population. Its cultivation and
management are paramount for ensuring food security and sustainable agricultural practices.
Climate change, land degradation, water scarcity, and pest infestations are all major obstacles
to rice cultivation around the world (Khedwal, et al., 2023). These difficulties jeopardize rice
cultivation's long-term viability and highlight the importance of ongoing research and
innovation in developing resilient cropping systems (Jamal et al.,, 2023). Shortage of
seedlings during peak seasons also poses a considerable challenge to rice production,
particularly in regions reliant on this crop for sustenance. In this setting, investigating
alternative agronomic strategies, such as tiller-cutting and leaf-cutting, is critical for
increasing rice yield while limiting the impact of environmental stressors.

Among the various factors influencing rice yield, the physiological role of leaves, particularly
the flag leaf, in grain filling has garnered considerable attention in agricultural research (Jiang
et al., 2023). The flag leaf, located at the top of the rice plant, plays a pivotal role in the
process of grain filling. It has been established that approximately 45% of grain filling is
attributed to the contributions of the flag leaf, underscoring its significance in determining
final yield (Mohapatra, & Sahu, 2021). This prominence underscores the importance of
understanding the relationship between leaf physiology and rice productivity. Despite the
recognized importance of the flag leaf, questions persist regarding the extent to which leaves
can be removed from mother plants without incurring detrimental effects on yield. While it is
evident that excessive leaf removal can lead to yield losses (Lee& Masclaux, 2021), the
threshold at which these losses become significant remains unclear. Addressing this gap in
knowledge is essential for optimizing agricultural practices and maximizing rice yield while
minimizing resource inputs.

Another approach to mitigate the scarcity of seedlings involves tiller cutting, a technique that
involves removing a portion of tillers from established mother plants to generate additional
planting material. While tiller cutting presents a potential solution to the shortage of
seedlings, its impact on the growth, development, and yield of rice remains inadequately

understood. Some of the previous experiment claims that, tiller-cutting accelerates the
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developing processes of the main stem, allowing for faster achievement of transplanting size
and lowering the overall time necessary for seedling generation. This technique allows
growers to efficiently create high-quality seedlings by managing crop variety precisely and
optimizing plant density, hence improving crop establishment and output. Specifically,
questions persist regarding the optimal extent of tiller cutting that balances the need for
additional planting material with the preservation of the mother plant's productivity.
Understanding the consequences of tiller cutting on rice growth and productivity is crucial for
informing agronomic practices and enhancing rice production efficiency. By systematically
evaluating the impact of different tiller-cutting treatments, we can ascertain the optimal
balance between seedling availability and mother plant resilience. Furthermore, insights
gained from this study have the potential to contribute to the development of sustainable
strategies for addressing seedling shortages while maximizing agricultural productivity.
Through systematic observation and analysis, this study aims to provide insights into the
responses of rice plants to varying degrees of leaf removal and tiller cutting technique under

specific environmental conditions.

MATERIALS AND METHODS

The experiment was conducted at Agronomy Field Laboratory, Department of Agronomy and
Agricultural Extension, University of Rajshahi, Bangladesh. from August 2022 to November
2022. The experimental site is situated at 24°22°36” N latitude and 88°38°27” E longitude,
with an average elevation. The experimental area falls within Agro-Ecological Zone-11,
representing the subtropical climate of the Central Southern Part of the High Ganges River
flood plain.

The experimental field is located in a low-lying area susceptible to flooding. Soil analysis
revealed the following composition (in g kg™): 0.4 organic carbon, 0.7 nitrogen, 1.8 ppm
potassium, 7.5% calcium, and minimal phosphorus content. The soil exhibited a slightly
alkaline pH of 7.6, with an electrical conductivity of 0.04 milliSiemens per centimeter
(mS/cm).
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The study area experiences a subtropical climate characterized by high temperatures and
moderate rainfall during the kharif season (April to September) and lower temperatures
during the rabi season (October to March). BRRI dhan 75, sourced from the Bangladesh Rice
Research Institute (BRRI), Regional Station, Shampur, Rajshahi, was utilized in this
experiment. The experimental design included two tiller-cutting treatments (T1 = 10% tiller
cutting, T2 = 20% tiller cutting) and two leaf-cutting treatments (T3 = 25% old leaf removal
at anthesis, T4 = 50% old leaf removal at anthesis), which were compared against a control
group (TO) following conventional practices. The experiment was arranged in a Randomized
Complete Block Design (RCBD) with three replications.

The experimental plots were prepared for transplantation on July 15" 2022, Utilizing a power
tiller, the land underwent three rounds of ploughing and cross-ploughing with a country
plough, followed by laddering to achieve optimal tilth. Soil moisture was maintained in the
plots, ensuring that standing water was avoided during transplanting. A spacing of 25 cm x
15 cm was uniformly maintained and each hill received two seedlings.

Fertilizers including Triple Super Phosphate (TSP), Muriate of Potash (MOP), Gypsum, and
Zinc Sulfate were applied at rates of 130-120-70-5 kg ha-1, respectively. These fertilizers,
except urea, were administered as a basal dose during the final land preparation of individual
plots, while urea was applied according to treatment instructions.

Different growth (plant height, number of tillers and number of leaves) parameters were
taken during the active growth stage. At maturity, different yield components and yield

parameters were recorded.

Statistical Analysis

The gathered data underwent statistical analysis utilizing the analysis of variance (ANOVA)
method, followed by post-hoc comparisons of mean differences using Duncan’s Multiple
Range Test (DMRT). These analyses were conducted using the SPSS statistical software

package.
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Results and Discussion

The plant height of rice plants differed significantly among the treatments. Plants with
treatment 3 or T3 (25% old leaf removal at anthesis) exhibited the tallest height, measuring
99.80 cm. This is likely due to the reduced amount of leaf cutting compared to other
treatments. Following T3, the plants treated with Tq (control) and T, (50% old leaf removal at
anthesis) showed intermediate heights. In contrast, the plants subjected to T, (20% tiller
cutting) and T; (10% tiller cutting) had the shortest plant heights, which can be attributed to
the reduction in tillers caused by the cutting treatments (Figure 1 A). The above findings are
further supported by Fageria (2007), who reported that slight removal of old leaves can
increase the height of rice plants. However, more extensive removal of leaves or tillers may
reduce overall photosynthesis, leading to a decrease in plant height (Zhou et al., 2007) as
found in T, and Tj.

A significant difference in the number of leaves per hill was observed across the different
treatments. Notably, plants subjected to the control treatment (To) exhibited the highest
number of leaves per hill, with an average of 78.53, which can be attributed to the absence of
tiller and leaf cutting. Following this, plants treated with T, and T, demonstrated intermediate
leaf counts. In contrast, T3 and T4 showed the lowest number of leaves per hill, with averages
of 64.36 and 53.33, respectively (Figure 1 B).

There was a significant variation observed in the total number of tillers per hill of rice among
different treatments. The maximum number of tillers per hill was observed in the T,, where
no tiller cutting occurred. Compared to the control (Ty), the Ty exhibited a significant
reduction of 16.37% in the total number of tillers per hill, while the T, showed a more
pronounced reduction of 30.08% (Figure 1C).
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Figure 1: Effect of different tiller-cutting and leaf-cutting treatments on plant height, number
of leaves/hill, number of tiller/hill of rice. (Small bars on mean showing standard errors;
mean followed by different letter differed significantly; To= control, T1= 10% tiller-cutting,
To= 25% tiller cutting, T3= 25% leaf cutting, T4= 50% leaf-cutting)

The impact of tiller-cutting and leaf-cutting techniques on panicle length showed a non-
significant difference across all treatments. Notably, the highest panicle length, measuring
25.43 cm, was recorded in T3. Comparatively, reductions in panicle length were observed as
follows: T, exhibited a decrease of 1.41%, T, (control) showed a reduction of 4.28%, T,
demonstrated a decrease of 5.34%, and T, showed the greatest reduction at 8.57% (Table 1).
The length of the panicle in rice is a genetically controlled trait (Lu et al., 2022) and may be
less influenced by treatments involving tiller or leaf removal.
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Our findings demonstrate a significant variance in the number of grains per panicle across the
different treatments. Treatment T, exhibited the highest number of grains per panicle at 191.
In comparison, a slight reduction was observed in the number of grains per panicle in T, and
T,. However, the most substantial decreases occurred in T3 and T4, where the number of
grains per panicle decreased significantly compared to T, (Table 1).

For the number of filled grains per panicle, the results were similar to those for the total
number of grains per panicle. Treatment T, exhibited the highest number of filled grains per
panicle at 162.33. A slight reduction was observed in the number of filled grains per panicle
in To and T1. The most significant decreases were noted in T3 and T4 (Table 1).

Regarding the thousand grain weight, the highest value of 22.00 g was observed in Ty. This
weight was slightly reduced by 1.33% in Ty, 5.31% in T,, 7.70% in T3, and significantly by
11.95% in T, (Table 1).

Table 1: Effect of different tiller-cutting and leaf-cutting treatments on panicle length,
number of grains per panicle, filled grain per panicle and thousand grain weight of rice.

Panicle length No. Grain per Filled Grain per 1000 grain
Treatment . . .
(cm) panicle panicle weight (g)

To 24.34+1.42 184.66+4.47 a 160.17+4.62 a 21.7+0.43 a
T, 24.07+1.58 191.00+4.62 a 166.67+2.96 a 22+0.57 a
T, 25.07+£1.25 186.33+4.91 a 162.33+3.18 a 20.83+0.72 ab
T3 25.4310.96 165.33£4.05 b 138.67£2.72 b 20.3+0.65 ab
T, 23.25+1.58 155.33+4.33 b 130+2.51b 19.37+£0.87 b
LS NS 0.05 0.05 0.05

Mean followed by dissimilar letter (s) differed significantly. To= control,T;= 10% tiller-
cutting, T,= 25% tiller cutting,T3= 25% leaf cutting, T,= 50% leaf-cutting; LS= Level of
significance; NS= Non significance.
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The grain yield of rice exhibited non-significant variance as a result of cutting different
percentages of tillers and leaves across all treatments. The highest grain yield, measuring 5.1
t/ha, was observed in the control group (To). In comparison, treatments involving tiller cutting
(T, and Ty) and leaf cutting (T3 and T4) showed a marginal decrease in yield. These results
indicate that cutting tillers and leaves at the specified percentages did not have a considerable

impact on rice grain yield (Khalifa, et al., 2008) (Figure 2A).

In all observations, the straw yield of rice demonstrated considerable variation due to the
tiller-cutting and leaf-cutting treatments. The highest straw yield, recorded at 5.86 t/ha, was
observed in the control group (To). However, this yield experienced a significant reduction in
the experimental groups: by 0.60 t/ha in T4, by 0.94 t/ha in T,, by 0.42 t/ha in T3, and by 1.12
t/ha in T4, compared to Ty (Figure 2B).

Regarding the biological yield, significant differences were observed among the treatments.
Notably, plants subjected to the T, treatment exhibited the highest biological yield, measuring
10.96 t/ha. Plants treated with T, and T3 demonstrated intermediate yields. In contrast, plants
treated with T, and T4 showed the lowest biological yields, recorded at 9.34 t/ha and 9.06
t/ha, respectively (Figure 2C).

The harvest index of rice exhibited non-significant variance across the different percentages
of tiller and leaf cutting treatments. The highest harvest index, recorded at 48.15%, was
observed in T,4. Despite the implementation of tiller and leaf cutting in the treatment groups, a
marginal decrease in the harvest index was noted, with values of 46.46%, 47.87%, 47.70%,
and 47.42% in Ty, Ty, Ty, and Ts, respectively (Figure 2 D)
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Figure 2: Effect of different tiller-cutting and leaf-cutting treatments on grain yield, straw
yield, biological yield, and harvest index of rice. (Small bars on mean showing standard
errors; mean followed by different letter differed significantly; To= control, T1= 10% tiller-
cutting, T,= 25% tiller cutting, T3= 25% leaf cutting, T,= 50% leaf-cutting)
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Figure 3: Correlation coefficient of different parameters of rice under different tiller-cutting
and leaf-cutting treatments.

Correlation analysis was performed to examine the relationships between various crop
parameters, including plant height, number of leaves per hill, number of tillers per hill,
panicle length, grains per panicle, filled grains per panicle, thousand-grain weight, adjusted
grain yield, straw yield, biological yield, and harvest index, as presented in Figure 3. Grain
yield was positively correlated with plant height (0.329), number of leaves per hill (0.561%),
number of tillers per hill (0.625*), panicle length (0.394), grains per panicle (0.528%), filled
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grains per panicle (0.413), thousand-grain weight (0.791**), straw yield (0.674**), biological
yield (0.927**), and harvest index (0.645**).

Conclusion and Recommendation:

The study concludes that while tiller-cutting and leaf-cutting techniques significantly
influence specific growth parameters such as plant height, leaf number, tiller count, and straw
yield, their impact on grain yield and harvest index is less pronounced. This resilience in
grain yield despite variations in vegetative growth parameters suggests a complex interplay of
source-sink dynamics and compensatory mechanisms within rice plants. Further research is
recommended to explore the physiological responses to these cutting practices and optimize

them for improved yield outcomes in different rice cultivars and growing conditions.
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