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Abstract

A field experiment entitled “Effect of Brown Manuring and Herbicide Application on Yield Attributes and Soil
Nutrients Status of Aerobic Rice Under Varying Planting Geometry” was conducted at Main Rice Research
Centre, Navsari Agricultural University, Navsari during kharif 2021. The experiment was carried out in
randomized block design with factorial concept and replicated three times. The experiment comprised with
treatments of spacing levelsi.e., S - 30 cm and S, - 40 cm and weed management treatments viz., W, - Brown
manuring at 30 days, W, - Pendimethalin 750 g a.i./ha (PE) + Brown manuring, W, - Pyrazosulfuron ethyl
25 g a.i./ha (PE) + Brown manuring, W, - Pendimethalin 750 g a.i./ha (PE) + Bispyribac sodium 40 g a.i./
haat 30 DAS, W, - Hand weeding twice at 20 and 40 DAS and W, - Weed check. The results obtained from
the experiment revealed that the length of panicle and test weight of aerobic rice did not have any significant
influence due to varying row spacing. While number of effective tillers/hill, number of grains/panicle, grain
yield and straw yield of aerobic rice were recorded significantly higher with 30 cm line sowing as compared
to wider spacing. However, both row spacing treatments failed to produce any remarkable changes in NPK
content and OC percentage of post-harvest status of soil. With respect to the weed management practices,
significantly higher value of yield attributes parameters and yield of aerobic rice were observed under hand
weeding twice at 20 DAS and 40 DAS. Pendimethalin 750 g a.i./ha (PE) + Bispyribac sodium 40 g a.i./ha at
30 DAS was also found be equally effective. Significantly higher values of available NPK content and OC
percentage were with Pendimethalin 750 g a.i./ha (PE) + Brown manuring.
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Introduction and for effective weed control (Bouman, 2003). Low
water availability along with labour scarcity has

Cereals are the most important part of human diet o ) o
P P endangered the traditional way of rice cultivation

throughout the world and have the ability to meet the | : )
) ) ) in water scarce areas. Though puddling effectively

food demand of an increasing population. Amongst .
controls weeds, reduces water percolation losses

and facilitates easy seedling establishment (Sanchez,
1973), it has demerits too. It deteriorates the soil
physical properties, creates problems for upcoming
season crops (Hobbs and Gupta, 2000; Tripathi

et al., 2005), requires more labour and is responsible

cereals, rice (Oryza sativa) is a leading crop, along
with wheat and corn, constituting a major staple
food for half of the world’s population (FAO, 2004).
Conventionally, cultivation of rice is carried out in
flooded condition to meet the water demand of rice
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for methane gas emissions. Therefore, to overcome
these problems, aerobic rice has been developed by

crossing drought-prone, low yielding upland varieties
and high yielding lowland varieties.

Since aerobic rice is grown in well-drained, non-
puddled and non-saturated soil, weed menace is more
compared to flooded rice. Most of the yield loss occurs
during critical period of crop-weed competition. In
aerobic rice, growers practice two to three mechanical
weedings which control weeds effectively and are
friendly too, but this is time consuming, labour
intensive, tedious and expensive. Therefore, a proper
alternative is chemical herbicides which have rapid
effect on weeds and are cheaper and easier to use
than the traditional method of hand weeding (Mian
and Mamun, 1969). Brown manuring not only control
weeds but also adds nitrogen (35 kg ha') to soil,
conserves moisture, improves soil health parameters,
increases organic carbon content, increases yield by
4-5 q ha'! in low fertile soils. Row spacing, at the
time of sowing, is an important factor that affects
crop growth and yield attributes along with quality of
grains in direct seeded aerobic rice.

Materials and Methods

A field experiment was carried out during the kharif
season of the year 2021 at Main Rice Research Centre,
Navsari Agricultural University, Navsari, Gujarat.
The experimental site was medium in organic carbon,
available nitrogen and phosphorus and very high in
available potassium. This experiment was conducted
in randomized block design with twelve treatment
combinations replicated thrice using the rice variety
“GNR-8 (Aarti)”. The two factors under investigation
comprised of (Factor 1) spacing level: S, — 30 cm line
sowing, S, — 40 c¢m line sowing and (Factor 2) weed
management treatments: W, - Brown manuring at 30
days, W, - Pendimethalin 750 g a.i./ha (PE) + Brown
manuring, W, - Pyrazosulfuron ethyl 25 g a.i./ha (PE)
+ Brown manuring, W, - Pendimethalin 750 g a.i./
ha (PE) + Bispyribac sodium 40 g a.i./ha at 30 DAS,

W, - Hand weeding twice at 20 and 40 DAS and W,
- Weed check. The recommended dose of fertilizer
@ 100-30-00 NPK kg ha'! was applied to the crop.
The field was levelled and dhaincha seeds @ 20 kg
ha! were broadcast as per treatments. Thereafter, the
seeds of rice cv. GNR-8 @ 50 kg ha! was directly
sown in rows with the row spacing of 30 cm and 40
cm according to treatment. Weed management was
carried out at required time as per treatment. Various
growth and yield parameters were recorded from five
tagged plants in each net plot periodically. The grain
yield and straw yield of rice were recorded separately
for each net plot after winnowing and cleaning. For
soil nutrient status, soil samples from each net plot
were used for determination of available nitrogen,
phosphorus, potash content and organic carbon
percentage after harvest of crop by using standard
procedures.

Results and Discussion

Number of Effective Tillers/Hill or Number of
Panicles/Hill

The results regarding number of effective tillers/hill as
influenced by various treatments along with statistical
inference are graphically depicted in Figure 1. The
result indicated that narrow row spacing i.e., 30 cm
line sowing resulted in remarkably more number of
effective tillers per hill (9.79) as compared to wider
spacing. It might be because of the modified effective
tillers by removing less plant nutrient by weeds
and maintaining more soil fertility. This finding is
confirmed by Ali ef al., (2019). Among the different
weed management practices, maximum number of
effective tillers/hill was observed under hand weeding
twice at 20 DAS and 40 DAS (11.62) over weedy
check. Pendimethalin 750 g a.i./ha (PE) + Bispyribac
sodium 40 g a.i./haat 30 DAS (W,) was found to be
equally effective. This might be because of less weed
count in all the treatments and more weed count in
weed check brought out significant difference in
available nutrients to growing aerobic rice. The
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present results corroborate with the findings of Singh
et al., (2005), Kaur and Singh (2015) and Patel et al.,
(2018). Interaction between both factors was found to
be non-significant.
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Figure 1 : Yield determining characteristics of aerobic
rice as influenced by various weed management practices
under varying crop row spacing

Length of panicles (cm)

The results on panicle length (cm) as influenced by
different weed management practices under varying
planting geometry in aerobic rice are graphically
depicted Figure 1. Longer panicles were recorded
with 30 cm row spacing (24.54) over 40 cm row
spacing (24.00),
treatments was non-significant. Hand weeding twice
at 20 and 40 DAS (27.16) recorded significantly
longer panicle and was at par with Pendimethalin 750
g a.i./ha (PE) + Bispyribac sodium 40 g a.i./ha at 30
DAS (W,), Pendimethalin 750 g a.i./ha (PE) + Brown
manuring (W,) and Pyrazosulfuron ethyl 25 g a.i./ha
(PE) + Brown manuring (W,). Weed check recorded
the shortest panicle. Similar observation was made
by Patel et al., (2018). Interaction between both the
factors was found to be non-significant.

but difference between both

Number of grains/panicle

A clear assessment of the results presented in Figure
2 indicated that the number of grains/panicle was

significantly affected by the weed management
practices and change in crop row spacing. Between
the two-crop row spacing, statistically more grains
were recorded with 30 cm line sowing (254.04)
compared to 40 cm line sowing (236.53). This
finding is in accordance with Ali et al., (2019). Hand
weeding twice at 20 and 40 DAS (274.45) produced
remarkably more grain per panicle compared to weed
check (181.33). Pendimethalin 750 g a.i./ha (PE) +
Bispyribac sodium 40 g a.i./ha at 30 DAS (W) was
found to be equally effective. Availability of ample
amount of nutrients to plants at the time of panicle
initiation might be the reason for longer panicles and
more number of grains/panicle. This may be probably
possible due to more leaf area index in closer spacing,
slow release of nitrogen in brown-manured treatments
and less crop-weed competition due to effective weed
control. Interaction between both the factors was
found to be non-significant.
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Figure 2 : Yield determining characteristics of aerobic
rice as influenced by various weed management practices
under varying crop row spacing

Grain yield

The results regarding grain yield (kg/ha) as
influenced by various weed management practices
and two spacing is graphically depicted in Figure 3.
Significantly higher grain yield was observed in 30
cm line sowing (4036 kg/ha) in comparison to 40
cm line sowing. This is in accordance with findings
of Sunyob ef al., (2012) and Sridhara et al., (2011).

Among weed management treatments, hand weeding
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twice (W) registered significantly higher grain yield
(4966 kg/ha) and was at par with W, (Pendimethalin
750 g a.i./ha (PE) + Bispyribac sodium 40 g a.i./ha
at 30 DAS), W, (Pendimethalin 750 g a.i./ha (PE) +
Brown manuring) and W, (Pyrazosulfuron ethyl 25 g
a.i./ha (PE) + Brown manuring). Exceptionally lower
yield was observed with weed check.

Straw yield (kg/ha)

Figure 3 depicts the obtained results on straw yield
as affected by various weed management and spacing
treatments. 30 cm line sowing (5524 kg/ha) recorded
significantly higher straw yield as compared to 40 cm
line sowing. Among the weed management practices,
hand weeding twice at 20 DAS and 40 DAS registered
significantly higher straw yield (6307 kg/ha) of aerobic
rice, which had significant difference with straw yield
obtained from weed check plot. This is due to more
vegetative growth in hand weeding treatment.

Among brown manuring treatments, maximum
yield attributing characters were observed with W,
(Pendimethalin 750 g a.i./ha (PE) + Brown manuring)
at all stages and it was at par with W, (Pyrazosulfuron
ethyl 25 g a.i./ha (PE) + Brown manuring). These
observations support the findings of Anusha et al.,
(2016) and Chaudhary et al., (2018). Rice crop
under reduced weed stress and spraying of 2, 4 - D
Na salt gradually decomposing BM resulted in better
availability of nutrients for longer duration resulting

in higher yield attributes (Nawaz et al., 2017).
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Figure 3: Grain and straw yield of aerobic rice as affected
by different treatments

Available NPK and organic carbon after harvest
(kg/ha)

The results obtained by analysis of composite
samples of soils collected prior to sowing and post-
harvest of crop is depicted in Table 1. Both row
spacing treatments failed to produce any remarkable
changes in NPK content and OC percentage of post-
harvest soil. Significantly higher values of available
NPK (306, 37.03, 511 kg/ha, respectively) and OC
percentage (0.62) were found with Pendimethalin 750
g a.i./ha (PE) + Brown manuring.

Table 1: Impact caused by various weed
management and row spacing treatments on
post-harvest soil nutrient status

Treatments Nitrogen | P,O, K,0 oC
(kg/ha) | (kg/ha) | (kg/ha) | (%)

Initial 285 29.5 480 0.50
Spacing
S,: 30 cm line sowing 296 34.73 493 0.57
S,: 40 cm line sowing 295 3431 492 0.56
SEm (£) 3.55 0.37 6.36 0.01
CDat5% NS NS NS NS
Weed management
W,: Brown manuring at 301 33.93 489 0.60
30 days
W.: Pendimethalin 750 306 37.03 S11 0.62
g a.i. ha'! (PE)
+ Brown manuring
W.: Pyrazosulfuron 305 36.68 506 0.61
ethyl 25 g a.i. ha'
(PE) + Brown manuring
W,: Pendimethalin 750
ga.i.ha' (PE) 294 3531 | 494 | 055
+ Bispyribac sodium 40
ga.i. ha'at30DAS
W.: Hand weeding 291 35.13 493 0.54
twice at 20 and 40
DAS
W.: Weed check 275 29.02 462 0.49
SEm (£) 6.15 0.63 11.01 0.01
CDat5% 18.04 1.86 32.31 | 0.03
Interaction
SEm (£) 8.70 0.90 1558 | 0.01
CDat5% NS NS NS NS
CV (%) 5.10 4.5 5.48 3.77
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Conclusion

The experimental results revealed that for securing
maximum yield, it is advisable to apply Pendimethalin
750 g a.i./ha (PE) + Bispyribac sodium 40 g a.i./ha at
30 DAS. Further, crop should be sown at 30 cm line
spacing.

References

Ali M, Farooq HMU, Sattar S, Farooq T and Bashir I.
2019. Effect of row spacing and weed management
practices on the performance of aerobic rice.
Cercetari Agronomice in Moldova, 1(177): 17-25.

Anusha K. 2016. Nutrient management in semi-dry
rice for North-Coastal A.P. M. Sc. (Ag.) Thesis,
Acharya N. G. Ranga Agricultural University,
Guntur, Andhra Pradesh, 86 pp.

Bouman, BAM. 2003. Examining the water-shortage
problem in rice systems: water saving irrigation
technologies. In: “Rice Science: Innovation and
Impact for Livelihood” (T.M. Mew, D.S. Brar., S.
Peng, D. Dawe, and B. Hardy, eds.). International
Rice Research Institute (IRRI), Los Banos,
Philippines and Chinese Academy of Engineering,
and Chinese Academy of Agricultural Sciences,
Beijing, China, pp. 519-535.

Chaudhary SK, Marahatta S and Chaudhary M. 2018.
Performance of dry direct seeded rice and weeds
on Seshania brown manuring as compared to
farmer’s practice and chemical control method.

International. Journal of Applied Science and
Biotechnology, 6(3): 265- 269.

FAO.2004. Rice and Us. (Food and Agriculture
Organization of the United Nations), retrieved
http://www.fao.org/rice2004/en/aboutrice.html
[Accessed on 20 March, 2011].

Hobbs PR and Gupta RK. 2000. Sustainable resource
management in intensively cultivated irrigated
rice—wheat cropping systems of the Indo-Gangetic

MR

Plains of South Asia: Strategies and options. In:

“International Conference on Managing Natural
Resources for Sustainable Production in 21*
Century”, New Delhi, India, pp. 584-592.

Jyothi Basu B, Prasad PVN, Murthy VRK, Ashoka
Rani Y and Prasad VRK. 2022. Productivity of
direct seeded rice in response to various weed
management practices and their residual effect on
green gram. Journal of Rice Research, 13(1): 66-74.

Kaur S and Singh S. 2015. Bio-efficacy of different
herbicides for weed control in direct-seeded rice.
Indian Journal of Weed Science, 47(2): 106-109.

Mian A and Mamun AA. 1969. Chemical control of
weeds in transplant aman rice. The Nucleus, 6(3):
155-163.

Nawaz A, Farooq M, Lal R, Rehman A, Hussain T
and Nadeem A. 2017. Influence of Sesbania brown
manuring and rice residue mulch on soil health,
weeds and system productivity of conservation

rice-wheat systems. Land Degradation and
Development, 28(3): 1078-1090.

Patel TU, Vihol KIJ, Thanki, JD, Gudadhe, NN and
Desai LJ. 2018. Weed and nitrogen management in
direct-seeded rice. Indian Journal of Weed Science,

50(4): 320-323.

Sanchez PA. 1973. Puddling tropical soils. 2. Effects
on water losses. Soil Science, 115(4): 303- 308.

Singh G, Singh RG, Singh OP, Kumar T, Mehta
RK, Kumar V and Singh, P. P. 2005. Effect of
weed management practices on direct-seeded rice
(Oryza sativa L.) under puddled lowlands. Indian
Journal of Agronomy, 50 (1): 35-37.

Sridhara CJ, Ramachandrappa BK, Kumarswamy AS
and Gurumurthy KT. 2011. Effect of genotypes,
planting geometry and methods of establishment
on root traits and yield of aerobic rice. Karnataka
Journal of Agricultural Sciences, 24 (2): 129- 132.

Journal of Rice Research 2025, Vol 18, No. I % 59



/R

Sunyob NB, Juraimi AS, Rahman MM, Anwar MP, wheat system. Soil Tillage Research, 80(1 and 2):
Man A and Selamat A. 2012. Planting geometry 125-137.

and spacing influence weed competitiveness of Swati S, Babu S, Karthikeyan A and Dhanasekaran
aerobic rice. Journal of the Food and Agriculture

and Environment, 10(2): 330-336.

K. 2022. Effect of new generation herbicides on

mixed weed flora and yield of direct seeded rice

Tripathi RP, Sharma P and Singh S. 2005. Tillage (Oryza sativa L.). Journal of Rice Research, 15(1):
index: An approach to optimize tillage in rice- 28-33.

60 % Journal of Rice Research 2025, Vol 18, No. 1



