E-ISSN: 2618-0618
P-ISSN: 2618-060X

© Agronomy

NAAS Rating (2025): 5.20

www.agronomyjournals.com

2025; 8(12): 247-254
Received: 25-09-2025
Accepted: 29-10-2025

Shiyas V

PG Scholar, Department of
Agronomy, College of Agriculture
Vellayani, Kerala Agricultural
University, Thiruvananthapuram,

Kerala, India

Dr. Renjan B

Associate Professor (Agronomy),
Farming Systems Research
Station, Kerala Agricultural
University, Sadanandapuram,

Kollam, Kerala, India

Dr. Shalini Pillai P

Professor, Department of
Agronomy, College of Agriculture,
Vellayani, Kerala Agricultural
University, Thiravananthapuram,
Kerala, India

Dr. Bindu B

Associate Professor (Horticulture),
Farming Systems Research
Station, Kerala Agricultural
University, Sadanandapuram,
Kollam, Kerala, India

Dr. Atul Jayapal

Assistant Professor, Department of
Agronomy, College of Agriculture,
Vellayani, Kerala Agricultural
University, Thiravananthapuram,

Kerala, India

Corresponding Author:

Dr. Renjan B

Associate Professor (Agronomy),
Farming Systems Research
Station, Sadanandapuram, Kerala
Agricultural University, Kollam,
Kerala, India

Effect of land management and weed management in
transplanted rice

Shiyas V, Renjan B, Shalini Pillai P, Bindu B and Atul Jayapal

DOI: https://www.doi.org/10.33545/2618060X.2025.v8.i12d.4371

Abstract

The field experiment was conducted at the State Seed Farm, Kottarakkara during Rabi 2024 with an
objective to study the effect of land and weed management on growth and yield of transplanted rice. The
experiment was laid out in split plot with four replications. The main plot treatments were assigned to three
land management practices (1i: conventional tillage, l: farmers' practice and ls: stale seed bed technique).
The sub-plot treatments consisted of six weed management practices: pre-emergence (PE) application of
oxyfluorfen at 0.15 kg ha™!, post-emergence (PoE) application of the herbicide penoxsulam + butachlor at
820 g ha™!, application of florpyrauxifen-benzyl at 31.25 g ha™', metsulfuron methyl + chlorimuron ethyl at
4 g ha™', twice hand weeding (at 20 and 40 DAT) and unweeded control. Among land management the
stale seed bed technique had significantly improved the growth parameters, including plant height, dry
matter production and number of tillers. In case of weed management treatments, PoE florpyrauxifen-
benzyl recorded significantly taller plants at 45 DAT higher tiller numbers, higher dry matter production
and were comparable with penoxsulam + butachlor and twice hand weeding. Significant higher yield
attributes (productive tillers m™2, grains per panicle) and higher grain yield, highest straw yield and lowest
weed index were observed for stale seed bed technique. Among weed management practices PoE
florpyrauxifen-benzyl recorded with significant higher number of productive tillers, higher number of
grains per panicle, higher grain yield and lower weed index which were on par with POE penoxsulam +
butachlor and twice hand weeding.

Keywords: Stale seed bed, penoxsulam + butachlor, florpyrauxifen-benzyl, grain yield

Introduction

Rice (Oryza sativa L.) is a vital staple food for more than half of the world’s population and
plays a pivotal role in ensuring food and nutritional security, particularly in Asia. In India, rice
contributes nearly 22-25 per cent of the total cereal production (FAO, 2023) . In Kerala,
however, the area under rice cultivation has been declining steadily due to labour scarcity,
increased production costs, and competing land-use demands, thereby necessitating the adoption
of efficient and sustainable production strategies (Thomas et al., 2022) 2"} Among the various
production constraints faced in transplanted rice ecosystems, weed infestation and inadequate
land preparation practices remain major factors responsible for substantial yield losses.

Weeds are recognized as one of the most serious biological constraints in rice cultivation. Under
unmanaged conditions, weed competition can result in 30-80 per cent yield loss, depending on
species composition and crop establishment methods (Chauhan and Opena, 2020) . Effective
early-season weed management markedly enhances crop vigour and productivity (Sreedevi,
2020) [*¢1 (Padmaja and Ramprakash, 2022) [*4],

Land preparation is another important factor influencing weed emergence, nutrient availability,
and crop establishment. Conventional ploughing practices often stimulate weed flushes by
exposing buried weed seeds to favourable germination conditions. The stale seedbed technique,
wherein an initial weed flush is allowed to germinate and subsequently destroyed prior to
transplanting, has emerged as a promising approach for reducing the active weed seedbank and
improving early crop performance.

With increasing labour scarcity, chemical weed management has been gaining importance in
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Kerala. Pre-emergence application of oxyfluorfen has shown
excellent efficacy against broad-leaf weeds and sedges in rice-
based systems (Singh et al., 2020) [, Post-emergence
herbicides such as penoxsulam, butachlor, florpyrauxifen-
benzyl, and the metsulfuron-methyl + chlorimuron-ethyl
combination have demonstrated high weed control efficiency
and crop selectivity under Kerala conditions, with multiple
KAU-led trials validating their advantage in enhancing yield
(Venkatesh, 2021) 8 (Ahmed et al., 2021) ™ (Rizal and
Arbiwati, 2024) [ Florpyrauxifen-benzyl, in particular, has
recently gained prominence due to its strong efficacy against
broad-leaf and sedge weeds, with field evaluations in Kerala
recording improved early crop growth, higher weed control
efficiency, and enhanced grain productivity (Gao et al., 2022) I,
Appropriate land preparation practices and weed management
strategies are essential to ensure weed-free conditions during the
critical competition period (20-45 DAT), thereby supporting
improved crop growth and yield formation. Hence the present
investigation was undertaken to evaluate the influence of
different land management and weed management practices on
the growth, yield, and weed dynamics of transplanted rice.

Materials and Methods

The field experiment was conducted at the State Seed Farm,
Kottarakkara, during November 2024 to March 2025. The soil of
the experimental site was acidic in reaction (pH 4.67), with
medium available nitrogen (365.34 kg ha™'), low available
phosphorus (18.32 kg ha') and medium potassium status
(188.42 kg ha™'). The experiment was laid out in a split plot
design and replicated four times. The main plot treatments
consisted of three land management practices, viz., h:
conventional tillage (three ploughings followed by planking), l.:
farmers’ practice (two ploughings followed by planking), and ls:
stale seedbed technique (two ploughings followed by planking
after a gap of two weeks). The sub-plot treatments comprised six
weed management practices: wi: pre-emergence application of
oxyfluorfen at 0.15 kg ha™', w2: post-emergence application of
penoxsulam + butachlor at 820 g ha™, ws: post-emergence
application of florpyrauxifen-benzyl at 31.25 g ha™', wa: post-
emergence application of metsulfuron-methyl + chlorimuron-
ethyl at 4 g ha™', ws: hand weeding twice at 20 and 40 DAT, and
wes: unweeded control.

In treatment W1, the pre-emergence herbicide was applied four
days prior to transplanting, while the post-emergence herbicides
under W2, W3 and W4 were applied at 18 DAT, coinciding with
the 2-4 leaf stage of the dominant weed flora. The rice variety
Uma (Mo 16), a medium-duration variety, was transplanted at a
spacing of 20 cm x 10 cm, following the Package of Practices
recommendations of the Kerala Agricultural University.
Twenty-five-day-old seedlings were transplanted at the rate of
two seedlings per hill. All cultural operations such as fertilizer
application, irrigation and plant protection measures were
adopted as per KAU guidelines.

Nutrient management was done as per the recommended dose,
and all other operations were performed uniformly across
treatments. Herbicides were applied using a knapsack sprayer
fitted with a flat-fan nozzle, ensuring proper coverage. Spray
solutions for post-emergence applications were prepared as per
recommended concentrations and applied under calm
atmospheric conditions during the late afternoon hours. The
growth and yield attributes such as plant height, number of
tillers, total dry matter production, yield components, grain yield
and straw yield were recorded following the standard procedures
applicable to rice crop research. The recorded data were
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subjected to statistical analysis.

Results and Discussion

1. Effect of land management and weed management on
growth attributes of rice

Growth parameters

Land and weed management practices exerted a significant
influence on the growth attributes of rice. Growth parameters
such as plant height, number of tillers per square meter and dry
matter production were statistically influenced by the integrated
management practices evaluated in transplanted rice. The
combined effect of land preparation techniques and weed
management interventions showed marked variation in crop
growth throughout the crop growth period (Tablel).

1.1 Plant height

Plant height was significantly influenced by land management
practices at all the observational stages. The analyzed data
revealed that the stale seedbed technique (Ls) recorded markedly
taller plants at 15, 30 and 45 DAT and at harvest (29.72, 44.03,
58.70 and 113.88 cm, respectively), and was significantly
superior to the remaining land management treatments (Tablel).
The superiority of the stale seedbed method may be attributed to
the early removal of the initial flush of weeds, resulting in a
relatively weed-free environment during the early growth stages.
This would have ensured reduced competition for nutrients,
moisture and light, thereby enabling the rice crop to establish
vigorously. Similar findings on the effectiveness of stale
seedbed practices in enhancing plant height in rice have been
reported by Singh et al. (2018) 4, Karri and Balasubramanian
(2024) 1 and Chandel et al. (2025) I,

Weed management practices also had a significant effect on
plant height at all growth stages. At 15 DAT, pre-emergence
application of oxyfluorfen @ 0.15 kg ha™ (W) resulted in the
tallest plants (26.33 cm). At 30 DAT, significantly taller plants
were recorded with  post-emergence application  of
florpyrauxifen-benzyl @ 31.25 g ha' (Ws) (41.36 cm), which
remained statistically comparable with penoxsulam + butachlor
@ 820 g ha™' (W2) and hand weeding twice at 20 and 40 DAT
(Ws). At 45 DAT and at harvest, treatments W2, W3 and Ws
continued to maintain significantly taller plants (54.43-56.33 cm
at 45 DAT and 117.45-118.61 cm at harvest) (Tablel). The
enhanced plant height observed under oxyfluorfen during early
growth (Wi), and under florpyrauxifen-benzyl (Ws) and
penoxsulam + butachlor (W2) during later growth stages, may be
attributed to their superior weed suppression ability, which
ensured minimal competition throughout the crop growth cycle.
The present findings are consistent with those of Sreedevi
(2020) 281 Wright et al. (2020) 2°, Chandel et al. (2025) [,
Mohamed et al. (2025) *2, who reported that effective early-
and mid-season weed control through oxyfluorfen,
florpyrauxifen-benzyl, penoxsulam + butachlor and hand
weeding resulted in improved vegetative growth and enhanced
plant height in transplanted rice.

1.2 Number of tillers m™

Land management practices exerted a significant influence on
the number of tillers per square meter at all stages of
observation. The stale seedbed technique (Ls) recorded the
highest number of tillers at 15, 30 and 45 DAT and at harvest
(173.21, 392.33, 505.71 and 485.25, respectively), and was
significantly superior to the remaining land preparation methods
(Tablel). The lowest number of tillers was observed under the
farmers’ practice (L) across all growth stages. The superiority
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of the stale seedbed method in promoting tiller production may
be attributed to the early destruction of the first weed flush,
which created a favourable environment for crop establishment,
reduced early competition and allowed the rice plants to initiate
and maintain vigorous tillering throughout the growth period. In
contrast, the farmers’ practice experienced early weed

https://www.agronomyjournals.com

interference and relatively poorer soil conditions, which
restricted the ability of the crop to produce and sustain tillers at
successive stages. These findings corroborate the results
reported by Renjan and George (2018) 1], Yadav et al. (2019)
(39 and Wright et al. (2020) 2],

11: conventional tillage (three
ploughings + planking)

12: farmers practice (two
ploughings + planking)

weed managment

®Number of tillers perm 2

13: stale seed bed technique
(two ploughings fb planking
after a gap of 2 weeks)

Fig 1: Effect of land management in number of tillers per m? in transplanted rice, no.

Weed management practices also showed a significant effect on
the number of tillers per square metre at all observation stages.
At 15 DAT, pre-emergence application of oxyfluorfen @ 0.15
kg ha™' (Wi) recorded a significantly higher number of tillers
(155.25). At 30 DAT, post-emergence application of
florpyrauxifen-benzyl @ 31.25 g ha? (Ws) resulted in a
significantly higher number of tillers (384.33), which remained
statistically comparable with penoxsulam + butachlor @ 820 g
ha™' (W2) and hand weeding twice at 20 and 40 DAT (Ws). At
45 DAT and at harvest, W3 continued to record significantly
higher tiller production (494.58 and 463.50 tillers m?2
respectively), and remained at par with W> and Ws. The lowest

number of tillers was consistently recorded in the unweeded
control (Ws) (Tablel). The enhanced tiller production under
oxyfluorfen at 15 DAT and under florpyrauxifen-benzyl,
penoxsulam + butachlor and hand weeding at later stages may
be attributed to effective suppression of early and subsequent
weed flushes, which minimized competition for light, nutrients
and space, enabling the rice plants to allocate resources towards
active tiller formation. Conversely, the continuous weed
pressure in the unweeded control restricted tiller development at
all stages of crop growth. Similar observations were reported by
Mohamed et al. (2025) [*2 and Shende et al. (2025) [241,

600

500

400
300
20
100
0

number per m2

=

wl: PE oxyflourfen w2: PoE penoxsulam + w3 PoE w4 PoE metsulfuron  w35: hand weeding w6 unweeded control
0.15 kg ha-1 butachlor 820 gha-1 florpyrauxifen-benzyl methvl+chlorimuron twice (20 and 40 DAT)
3125 ghal ethyl 4 g ha-1

land managment

u Number oftillers perm 2

Fig 2: Effect of weed management in number of tillers per m? in transplanted rice, no.

1.3 Leaf area index (LAI)

Land management treatments significantly influenced the leaf
area index (LAI) of rice at 45 DAT. Among the treatments, the
stale seedbed technique (Ls) recorded the highest LAI (4.53),
while the lowest LAI (3.90) was observed under the farmers’
practice (L:) (Tablel). The higher LAI under L may be
attributed to the early removal of the initial weed flush and the
improved soil conditions created during land preparation, which
facilitated the development of a wider leaf canopy during the
active vegetative phase. Conversely, the farmers’ practice
experienced greater early weed competition and less favourable
field conditions, which limited canopy development and resulted
in a lower LAI. These findings are supported by the observations
of Karri and Balasubramanian (2024) (111,

Weed management practices also showed a significant influence

on LAI at 45 DAT. Hand weeding twice at 20 and 40 DAT (Ws)
recorded the highest LAI (4.69), which remained statistically
comparable with post-emergence application of florpyrauxifen-
benzyl @ 31.25 g ha™' (W) and penoxsulam + butachlor @ 820
g ha' (W2), which recorded LAI values of 4.64 and 4.55,
respectively. The lowest LAI (3.33) was obtained under the
unweeded control (Ws) (Tablel). The higher LAI values
observed with Ws, W3 and W2 may be attributed to the
maintenance of a weed-free environment during the crucial
vegetative growth phase, which enabled the rice plants to
expand their leaf area more effectively. In contrast, the
continuous weed pressure present in Ws restricted leaf
development and consequently reduced the LAI. Similar results

were reported by Rai et al. (2025) ['61 and Chandel et al. (2025)
131
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1.4 Dry matter production per plant

Land management practices exerted a significant influence on
the dry matter accumulation of rice at harvest. Among the
treatments, the stale seedbed technique (Ls) recorded the highest
dry matter production (9864 kg ha™'), while the lowest value
(8482 kg ha™') was observed under the farmers’ practice (L2)
(Tablel). The higher dry matter accumulation obtained with the
stale seedbed method may be attributed to reduced early weed
interference and the favourable soil conditions created during
land preparation, which enabled the crop to develop a stronger
canopy and sustain better vegetative growth up to harvest.
Conversely, the farmers’ practice experienced greater early
weed competition and poorer crop vigour, resulting in reduced
biomass accumulation. These findings are consistent with the
results reported by Deivasigamani (2016) Il In the unweeded
control, higher weed biomass and nutrient removal by weeds led
to severe competition, reducing plant height and tiller
production, ultimately resulting in the lowest crop dry matter
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production. Similar observations were reported by Bhat et al.
(2017) 2,

Weed management practices significantly influenced dry matter
production at harvest. Post-emergence application of
florpyrauxifen-benzyl @ 31.25 g ha! (W) recorded the highest
dry matter production (10380 kg ha™'), which was statistically at
par with post-emergence application of penoxsulam + butachlor
@ 820 g ha! (W2) and hand weeding twice at 20 and 40 DAT
(Ws), which recorded 10187 and 10262 kg ha™', respectively
(Tablel). These findings are supported by Wright et al. (2020)
29 Rai et al. (2025) (61 and Chandel et al. (2025) Bl The
increased dry matter accumulation under Wi, W2 and Ws may be
attributed to their effective suppression of early and later weed
flushes, which provided the rice plants with a weed-free
environment throughout the growth period, enabling efficient
utilization of nutrients, moisture and sunlight for continuous
biomass buildup.

Table 1: Effect of land management and weed management in yield of transplanted rice

. . Leaf area Dry matter
2
Treatment Plant height Number of tillers per m index | production (kg ha)
15 30 45 Harvest 15 30 45 Harvest Harvest Harvest
DAT | DAT | DAT DAT | DAT | DAT
Land management (L)
l1: conventional g'lg"r?lfirfg;ree ploughings + |51 g70|37.990|52.56° | 107.490140.040(345.58"(460.217|437.25"  4.22° 9281
Io: farmers practice (two ploughings + planking) | 15.38°|29.91°¢|43.43¢|102.02¢| 96.58¢ |305.75¢/404.16¢359.12°| 3.90°¢ 8482°
ls: stale seed bed technique (two ploughings fb | 5 752 44 03| 58 70¢| 113.88:[173.21°(302.33¢505.714485.25¢| 453 98647
planking after a gap of 2 weeks)
SEmz 176 | 111 | 121 | 127 | 9.10 | 6.19 | 7.62 | 7.89 0.03 14.14
CD (0.05) 6.103 | 3.8334.191 | 4.404 |31.492|21.429|26.363|27.328| 0.117 48.948
Weed management practices (W)
wi: PE oxyflourfen 0.15 kg ha™ 26.33¢(35.18°|47.99¢| 97.81¢ | 19°:29|330831433.75 156 330 390¢ 8982°
wa2: POE penoxsulam + butachlor 820 g ha  |21.61°|40.04%|54.432|117.45% 13%58 37%'66 482'50 455.16% 4552 101872
wa: PoE florpyrauxifen-benzyl 31.25 g ha'!  |21.75|41.36%|56.33?|118.432 131'75 38&'33 49&'58 463.50% 4.64°2 103802
wa: POE metsuIfurorllrgeﬁz_;{Hchlorlmuron ethyl 21.44b|37 285|51 245|104 490 13?:).33 343b.50 457b.50 426750  4.18° 9772b
ws: hand weeding twice (20 and 40 DAT) 21.49°|40.322|55.85?(118.612 13%08 372a'83 482'50 455.008 4.69% 102628
we: unweeded control 20.95%|29.69¢|43.53¢| 90.02¢ | 131-66|283.16 |37 334356 504 3.33¢ 5669°
S.Em (1) 082 | 0.72 | 0.77 | 142 | 4158 | 4131 | 4.871 | 6.115 0.05 81.79
CD (0.05) 2.35 | 2.05 |2.199] 4.045 |11.844]11.767)|13.875|17.418 0.163 232.98

2. Effect of land management and weed management on
yield attributes and yield of rice

2.1 Number of productive tillers m~

Land management practices significantly influenced the number
of productive tillers per square metre. The stale seedbed
technique (Ls) recorded the highest number of productive tillers
(359.00 m2), while the lowest value (263.83 m2) was observed
under the farmers’ practice (L2) (Table 2). The superiority of the
stale seedbed method may be attributed to the early removal of
emerging weeds and the favourable soil conditions created
during land preparation, which supported strong crop
establishment and enabled the plants to retain a greater
proportion of tillers up to maturity. In contrast, early weed
interference and poorer soil conditions under the farmers’
practice restricted effective tiller formation. Similar findings
were reported by Singh et al. (2018) 4 Karri and
Balasubramanian (2024) [*4,

Weed management practices also exerted a significant influence
on productive tiller count. Post-emergence application of
florpyrauxifen-benzyl @ 31.25 g ha™ (W5) recorded the highest
number of productive tillers (350.08 m™), which remained
statistically comparable with penoxsulam + butachlor @ 820 g
ha™ (W2) and hand weeding twice at 20 and 40 DAT (W5)
(Table 2). Similar observations were documented by Chandel et
al. (2025) Bl The enhanced productive tiller formation under
Wi, W2 and Ws may be attributed to their ability to maintain a
weed-free environment during the critical tillering and panicle
initiation phases, enabling the crop to direct more assimilates
towards productive tiller development compared to treatments
under persistent weed competition.

2.2 Number of grains per panicle
Land management practices significantly affected the number of
grains per panicle. The stale seedbed technique (Ls) recorded the
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highest number of grains per panicle (141.12), while the lowest
value (107.75) was observed under the farmers’ practice (L:)
(Table 2). The improved grain formation under the stale seedbed
method may be attributed to reduced early crop-weed
competition and enhanced soil conditions, which promoted
stronger tiller growth and better panicle initiation. Conversely,
early weed pressure and less favourable soil environments under
L. restricted reproductive development and reduced grain set.
These findings are in accordance with Singh (2013) 1 and
Chowdhury et al. (2024) 51,

Weed management practices also significantly influenced the
number of grains per panicle. Post-emergence application of
florpyrauxifen-benzyl @ 31.25 g ha™' (Ws) recorded the highest
number of grains (144.08), which remained statistically
comparable with penoxsulam + butachlor @ 820 g ha™* (W2) and
hand weeding twice (Ws) (Table 2). The results corroborate the
observations of Mohamed et al. (2025) 4, Rai et al. (2025) [1¢]
and Chandel et al. (2025) ®l. The superior grain formation under
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W, W2 and Ws may be attributed to effective weed suppression
during the critical reproductive phase, facilitating better nutrient
utilization and promoting fuller panicle development.

2.3 Thousand grain weight

Land management practices did not exert any significant
influence on thousand grain weight. Similarly, variations due to
weed management practices were found to be non-significant
(Table 2). The absence of significant differences across
treatments may be attributed to the fact that thousand grain
weight is largely governed by the genetic constitution of variety
and is generally less responsive to variations in field conditions.
Hence, despite differences in weed pressure and soil
environment, grain weight remained uniform across treatments.
Similar conclusions were reported by Chandel et al. (2025) B
and Debbarma et al. (2025) ©, who observed that cultural and
weed management practices did not substantially influence
thousand seed weight.

Table 2: Effect of land management and weed management in yield of transplanted rice

T Number of productive |Number of grains| Thousand grain
reatment - A . >
tillers per m?(no.) per panicle (no.) weight (g)
Land management (L)
I1: conventional tillage (three ploughings + planking) 326.66° 130.50° 24.09
I2: farmers practice (two ploughings + planking) 263.83¢ 107.75¢ 23.79
I3: stale seed bed technique (two ploughings fb planking after a gap of 2 weeks) 359.002 141,128 24.49
SEm#+ 3.186 2.158 0.24
CD (0.05) 11.024 7.469 NS
weed management practices (W)
wi: PE oxyflourfen 0.15 kg ha! 292.25¢ 115.41° 23.98
w2: PoE penoxsulam + butachlor 820 g ha'! 343.08? 139.582 24.58
wsa: PoE florpyrauxifen-benzyl 31.25 g ha'! 350.08? 144.082 24.82
wa: PoE metsulfuron methyl+chlorimuron ethyl 4 g ha? 312.58° 127.33° 24.46
ws: hand weeding twice (20 and 40 DAT) 345.082 139.582 24.92
we: unweeded control 255.914 92.754 21.98
S.Em (%) 3.282 1.582 0.36
CD (0.05) 9.348 4.505 NS
2.4 Grain yield 2.5 Straw yield

Land management practices significantly influenced grain yield.
The stale seedbed technique (Ls) recorded the highest grain yield
(4794 kg ha™'), while the lowest value (4127 kg ha™) was
observed under the farmers’ practice (L) (Table 3). The
increased grain yield under Ls may be attributed to higher dry
matter accumulation, increased number of productive tillers and
reduced weed competition throughout the crop growth period.
Early elimination of the first weed flush and favourable soil
conditions enabled stronger crop establishment and improved
panicle development. These results align with the findings of
Shivram et al. (2020) ?21, Pooja and Saravanane (2021) [*3 and
Mohapatra et al. (2021) (31,

Weed management practices also had a significant effect on
grain yield. The highest yield (5477 kg ha™') was recorded under
penoxsulam + butachlor @ 820 g ha™' (W2), which remained
statistically comparable with florpyrauxifen-benzyl @ 31.25 g
ha™' (Ws) and hand weeding twice (Ws) (Table 3). The enhanced
yields under W2, W3 and Ws may be attributed to their superior
weed control during the active vegetative and reproductive
phases, enabling efficient nutrient utilisation and uninterrupted
crop growth. Similar trends were reported by Wright et al.
(2020) 2%, Renjan et al. (2022) [*81 and Chandel et al. (2025) E1.

Land management practices significantly affected straw yield.
The stale seedbed technique (Ls) recorded the highest straw
yield (5797 kg ha™'), while the lowest yield (5485 kg ha™!) was
obtained under the farmers’ practice (L) (Table 3). The superior
straw yield under Ls may be attributed to improved crop vigour
resulting from early weed control and favourable soil conditions,
which supported continuous vegetative growth and biomass
accumulation. Similar observations were reported by Chandel et
al. (2025) &1,

Weed management practices also influenced straw vyield
significantly. The highest straw yield (6492 kg ha™) was
recorded with pre-emergence application of oxyfluorfen @ 0.15
kg ha™' (Wi), which remained on par with penoxsulam +
butachlor @ 820 g ha™' (W.), florpyrauxifen-benzyl @ 31.25 g
ha™! (Ws) and metsulfuron-methyl + chlorimuron-ethyl @ 4 g
ha™' (W) (Table 3). Effective suppression of both early and late-
emerging weeds in these treatments ensured a weed-free
environment, enabling stronger vegetative growth and higher
biomass production. Similar reports were presented by Yadav et
al. (2019) % and Chandel et al. (2025) &I,
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Table 3: Effect of land management and weed management in grain, straw yield and harvest index of transplanted rice

Treatment

| Grain yield (kg hal) | Straw yield (kg hal) [Harvest index

Land management (L

I1: conventional tillage (three ploughings + planking) 4506° 5735% 0.43°
Io: farmers practice (two ploughings + planking) 4127° 5485P 0.42°
I3: stale seed bed technique (two ploughings fb planking after a gap of 2 weeks) 47942 57972 0.452
SEm+ 35.12 62.473 0.002
CD (0.05) 121.51 216.184 0.007
weed management practices (W)
wi: PE oxyflourfen 0.15 kg ha'! 4394° 5952° 0.42°
w2: PoE penoxsulam + butachlor 820 g ha! 53282 64928 0.452
ws: PoE florpyrauxifen-benzyl 31.25 g ha! 54772 64852 0.46%
wa: POE metsulfuron methyl+chlorimuron ethyl 4 g ha* 4811° 62592 0.44°
ws: hand weeding twice (20 and 40 DAT) 53072 6447 0.45%
We: unweeded control 1538¢ 2400¢ 0.39¢
S.Em (¥) 63.75 111.299 0.003
CD (0.05) 181.57 317.021 0.007
7000
6000
~ 5000
5 4000
o 3000
2000
1000

11: conventional tillage (three
ploughings + planking)

12: farmers practice (two
ploughings + planking)

13: stale seed bed technique
(two ploughings fb planking
after a gap of 2 weeks)

land managment

Grain yield (kg ha-1) B Straw yield (kg ha-1)
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2.6 Harvest index

Land management practices significantly affected harvest index.
The stale seedbed technique (Ls) recorded the highest harvest
index (0.45), while the lowest (0.42) was observed under the
farmers’ practice (L2) (Table 3). The improved harvest index
under Ls may be attributed to enhanced productive tiller
formation, stronger panicles and better partitioning of
assimilates towards grain, facilitated by reduced early weed
interference. These findings agree with those reported by
Chandel et al. (2025) [¥I,

Weed management practices also significantly influenced
harvest index. The highest value (0.46) was recorded under
penoxsulam + butachlor @ 820 g ha™! (W), which remained on
par with florpyrauxifen-benzyl @ 31.25 g ha™ (Ws) and hand
weeding twice (Ws) (Table 3). Effective weed suppression
throughout critical growth stages under these treatments allowed
more efficient biomass allocation towards grain formation.
These results align with Yadav et al. (2019) [,

2.7 Weed index

Land management practices significantly influenced weed index.
The lowest weed index (19.19%) was recorded under the stale
seedbed technique (Ls), whereas the highest value (30.43%) was
observed under the farmers’ practice (L.) (Table 4). The lower
weed index under Ls may be attributed to the elimination of the
initial weed flush prior to transplanting, which reduced early
competition and enabled the crop to perform closer to its
potential. Similar observations were reported by Senthilkumar et
al. (2019) [2,

Weed management practices also had a significant effect on
weed index. The lowest weed index (7.68%) was recorded under
florpyrauxifen-benzyl @ 31.25 g ha™ (Ws), which remained at
par with penoxsulam + butachlor @ 820 g ha™ (W2, 10.19%)
and hand weeding twice (Ws, 10.54%). The highest weed index
(74.06%) was observed under the unweeded control (Ws) (Table
4). Similar findings were reported by Ghosh et al. (2025) 1%,
Superior weed suppression under Wi, W2 and Ws ensured
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minimal yield loss, whereas continuous weed interference in the
unweeded control caused substantial yield reduction, leading to
a higher weed index.

Table 4: Effect of land management and weed management on Weed

index of transplanted rice

Treatment Wee(((j) A; ?dex
Land management (L)
l1: conventional tillage (three ploughings + planking) 24.03
I2: farmers practice (two ploughings + planking) 3043
I3: stale seed bed technique (two ploughings fb planking
19.19°
after a gap of 2 weeks)
S.Em+ 0.59
CD (0.05) 2.048
Weed management practices (W)
wi: PE oxyflourfen 0.15 kg ha'* 0.42°
w2: PoE penoxsulam + butachlor 820 g ha! 0.452
ws: PoE florpyrauxifen-benzyl 31.25 g ha't 0.462
wa: POE metsulfuron methyl+chlorimuron ethyl 4 g ha* 0.44°
ws: hand weeding twice (20 and 40 DAT) 0.45%
we: unweeded control 0.39¢
S.Em (¥) 0.003
CD (0.05) 0.007

Conclusion

The study concluded that the stale seedbed
significantly

technique
improved growth and yield attributes in

transplanted rice. Among weed management practices post
emergent application of florpyrauxifen-benzyl recorded with
significant growth attributes, higher yield attributes like higher
number of productive tillers, higher number of grains per panicle
resulted higher grain yield and lower weed index. Comparable
result also observed with POE penoxsulam + butachlor and twice
hand weeding.
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