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The productivity of spring rice is higher than the main season (summer) rice in Nepal 

although the production is less. Eliminating the competitive effect of weeds can add 

to increased crop yield and biomass production. Herbicides, one of the methods of 

weed control, offer numerous advantages over traditional manual weed control. 

However, they have negative effects on the environment, which can be mitigated 

through the implementation of an integrated weed control approach. A field 

experiment was carried out at Bateshwor, Dhanusha, Nepal involving different 

combinations of manual weeding, pretilachlor, and bispyribac-sodium to determine 

their impact on the weed dynamics in spring rice (Cv. Hardinath-1). The most 

prominent weed flora in the experimental plot comprised of 8 weed species (3 broad-

leaf weeds, 3 grasses, and 2 sedges). Weeds were most persistent when manual 

weeding was performed although both weed density and dry weight were highest in 

Control. The least weed density and dry weight were found when both pretilachlor 

and bispyribac-sodium were used at 20 days after transplanting. Weed control 

efficiencies were better in this combination which ultimately resulted in the highest 

grain yield and the highest BC ratio.  
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Introduction 

ice is the main cereal crop of Nepal in 

terms of production, cultivated area and 

its link to livelihood of Nepalese people 

[1]. It is grown in summer (main season), 

winter (boro rice), and spring (chaite 

rice). Spring is the second most popular season 

for cultivation of rice in Nepal. Although the 

production of spring rice is only 558,320 Mt, the 

productivity is 4.67 Mt/ha in Nepal [1] which is 

actually higher than summer rice because of 

abundant sunny days, better irrigation and 

fertilizer use efficiency and less problem of 

weeds [2]. Irregular supply of water (i.e. flood, 

severe drought and sometimes both in the same 

cropping season) and infertile soil due to its 

inherent acidity or salinity are the most common 

bottlenecks of rice production in the rainfed 

ecosystem [3]. Competition between rice and 

weeds occur for light, nutrients, moisture, and 

space [4] which are limited in the field. Fifty to 

eighty percentage reduction in the yield in 

puddled transplanted rice can result from 

uncontrolled weeds [5]. The dominant weed flora 

in rice fields include Echinocloa crusgalli, 

Leptochloa chinensis, and Echinocloa colonum 

among grasses, Cyperus difformis, Fimbristylis 

miliacea, and Cyperus iria among sedges and 

Marselia quadrifolia, Bergia capensis, Amania 

baccifera, Ludwigia parviflora, and Eclipta alba 

among broad-leaf weeds [6].  

Herbicides are widely used to control weeds. The 

use of pretilachlor, pendimethalin, bispyribac- 
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sodium, butachlor, propanil, etc. has become the 

most common practice in Nepalese rice 

cultivation system [7]. Grassy weeds are more 

prevalent than broad-leaf weeds and sedges in the 

rice field [8]. Every time herbicides are used to 

suppress grasses, it often leads to the emergence 

of broad-leaf weeds and annual sedges, which 

then compete with the main crops and severely 

reduce productivity [9]. Weed management poses 

a significant challenge at Bateshwor, Dhanusha 

because of lack of technical knowhow regarding 

the use of herbicides combined with prevalent 

conventional farming system that lowers the 

suitability for mechanical weeding and, on the 

other hand, makes use of costly manual laborers 

for weeding. Individual control approaches aren’t 

expected to control weeds sufficiently on their 

own, but when implemented in an integrated 

manner, they provide satisfactory weed 

management [10]. However, employing multiple 

methods might not always be economical for the 

farmers. In rice field, hand weeding and 

herbicides when used together in an integrated 

approach can help in effectively controlling the 

diverse weed flora in nursery [11] as well as in 

the main field [12]. Keeping this in view, a field 

experiment was conducted involving different 

combinations of hand weeding and herbicides so 

as to achieve effective weed control and higher 

profitability to the farmers. 

Materials and Methods 

Design of experiment 

The field experiment was conducted at 

Bateshwor, Dhanusha, Nepal using Hardinath-1 

variety of spring rice. The experiment was laid 

out in Randomized Complete Block Design 

(RCBD) with 7 treatments (Table 1). 

Each treatment was replicated 3 times. Altogether 

there were 21 individual plots. Each individual 

plot (4 m x 2 m) contained 10 rows of 20 plants. 

The crop spacing was 20 cm x 20 cm, plot-plot 

spacing was 40 cm and block-block spacing was 

1 m.  

Sowing and intercultural operations 

A fine tilled raised bed, 9 m long and 1.1 m wide, 

was prepared for nursery raising. After spreading 

the layer of seed, it was covered by 1-2 cm of fine 

soil layer with hand. Later, land preparation and 

field layout was done for transplanting. The field 

was flooded and puddling was done by repeated 

ploughing using a rotavator. After puddling, 

transplanting was done manually for which 

experienced labors were hired who planted 3 

seedlings per hill while following the specified 

geometry and spacing. Plots and blocks were 

differentiated from each other by bunds. 

Weeding operation in different treatments was 

carried out as designated (Table 1). Pretilachlor 

50% EC at 0.6 kg a.i. ha-1 was mixed with dry 

sand and the mixture was broadcasted in the 

respective plot after transplanting and spray of 

bispyribac-sodium 10% SC at 25 g a.i. ha-1 was 

done at 20 or 30 DAT using a knapsack sprayer 

with a flat-fan nozzle [13]. Spray of profenofos 

40% + cypermethrin 4% EC was done at the grain 

filling stage of rice to control the rice earhead bug 

(Leptocorisa oratorius) infestation. 

 

 

 

 

Table1. Treatments used in the experiment 

S.N. Treatment name Description 

1 Control Non-weeded check 

2 HW20 Hand weeding at 20 DAT 

3 HW20 + HW40 Hand weeding at 20 DAT and 40 DAT 

4 Pre + Bis20 Pretilachlor + Bispyribac-sodium at 20 DAT 

5 Pre + HW30 Pretilachlor + Hand Weeding at 30 DAT 

6 Pre + Bis30 Pretilachlor + Bispyribac-sodium at 30 DAT 

7 Pre + Bis20 + HW40 Pretilachlor + Bispyribac-sodium at 20 DAT + Hand weeding at 40 DAT 

Note: Pretilachlor= Pretilachlor 50% EC at 0.6 kg a.i. ha-1, Bispyribac-sodium= Bispyribac-sodium 10% SC at 25 g 

a.i. ha-1, and DAT= Days after Transplanting. 
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Data recording 

Weeds observed in experimental site were 

identified and recorded. Photos from the internet 

and weed catalogues were used for the 

identification of weeds. All weeds that occurred 

inside the 1 m x 1 m quadrat randomly placed in 

each plot were uprooted. They were counted to 

calculate the weed density followed by drying 

and weighing to calculate the dry weight. The 

same method was used to calculate dry weight of 

rice plants as well. Samples were initially shade-

dried for 24 hours and then oven-dried at the 

laboratory of National Rice Research Program, 

Hardinath, Dhanusha using a hot air oven. The 

temperature of 70 °C was maintained constant for 

72 hours [14] and finally the samples were 

weighed in an electronic balance.  

The Weed Control Efficiency (WCE), Weed 

Persistence Index (WPI), and Crop Resistance 

Index (CRI) were calculated using the 

recommended formula. WCE was calculated 

using following formula given by Mani et al. 

(1973). [15]  

 

𝑊𝐶𝐸 =
𝑊𝑃𝑐 − 𝑊𝑃𝑡

𝑊𝑃𝑐
𝑥 100                         (1) 

 

Where, WPc= Weed density (No./ sq.m) in 

control plot and WPt= Weed density (No./ sq.m) 

in treated plot. 

Similarly, WPI is calculated using the following 

relation given by Rana & Kumar (2014). [16] 

 

𝑊𝑃𝐼 =
𝐷𝑡

𝐷𝑐
×

𝑊𝑃𝑐

𝑊𝑃𝑡
                                             (2) 

 

Where, Dt= Dry weight of weed in treated plot, 

Dc= Dry weight of weed in control plot, WPc= 

Weed density (No./sq.m) in control plot, and 

WPt= Weed density (No./sq.m) in treated plot. 

Likewise, CRI is calculated using the following 

relation given by Rana & Kumar (2014). [16] 

 

𝐶𝑅𝐼 =
𝐶𝐷𝑡

𝐶𝐷𝑐
×

𝑊𝐷𝑡

𝑊𝐷𝑐
                                            (3) 

 

Where, CDt= Dry weight of crop in treated plot, 

CDc= Dry weight of crop in control plot, WDt= 

Dry weight of weed in treated plot, and WDc= 

Dry weight of weed in control plot. 

Both the grain yield and straw yield were weighed 

at harvest and converted into returns (NRs.) using 

contemporary valuation. Using that value, the BC 

ratio was calculated.  

The recorded data were initially tabulated in MS 

Excel (2016) and effect of weeding treatment on 

yields was statistically analyzed using R-studio 

(version 4.2.0). Mean comparison was done using 

Duncan’s Multiple Range Test at 5% level of 

significance.  

Results and Discussion 

Weed flora 

During the experiment, grasses, sedges as well as 

broad-leaf weeds (BLW) were identified in the 

plots. Among the 8 most prominent weeds 

identified, 3 were BLW (Sphenoclea zeylanica, 

Ammannia coccinea, and Ludwigia perennis 

belonging to family Sphenocleaceae, 

Lathyraceae, and Onagraceae, respectively), 3 

were grasses (Echinocloa colona, Echinocloa 

crus-galli and Digitaria sanguinalis belonging to 

family Poaceae), and 2 were sedges (Cyperus iria 

and Fimbrystylis miliacea belonging to family 

Cyperaceae). Smith (1983) [17] and Parthipan et 

al. (2013) [6] also found these weeds to be 

prominent in their respective research fields. 

Weed density and Dry weight 

Weed density and dry weight varied greatly under 

different weed management practices (Table 2). 

Up to 30 DAT, use of pretilachlor significantly 

reduced weed density which was observed in 

treatments Pre + Bis20 (9.33), Pre + HW30 

(2.67), Pre + Bis30 (2.67), and Pre + Bis20 + 

HW40 (1.33). At 60 DAT, treatments Pre + Bis20 

(1.33), Pre + Bis30 (4.67), and Pre + Bis20 + 

HW40 (1.33) had significantly lower weed 

density than that of treatment Pre + HW30 

(22.67) indicating that the use of bispyribac-

sodium offered better weed control than manual 

weeding performed around the same time. This 

occurred because the plant enzyme acetolactate 

synthase (ALS) was inhibited by bispyribac-

sodium without which, protein synthesis and 

development are slowed, which eventually 

resulted in death of weeds [18]. After 60 DAT, no 

weeding was performed in the field and higher 

weed density was observed in all treatments.  
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Owing to high weed density, the highest dry 

weight of weed was observed in Control (176.67) 

while it was the lowest and statistically at par in 

treatments Pre + Bis20 (5.64), Pre + Bis30 (6.3) 

and Pre + Bis20 + HW40 (4.49). 

At 95 DAT, both narrow-leaf and broad-leaf 

weeds were significantly suppressed in 

treatments Pre + Bis20, Pre + HW30, Pre + Bis30, 

and Pre + Bis20 + HW40 as shown by low values 

of both density and dry weight of weeds. 

Conversely, higher weed density and dry weight 

in treatments HW20 (107.67) and HW20 + 

HW40 (78) indicate that herbicides were more 

effective compared to manual weeding. Similar 

observation was also found by others where 

control of both dicot and monocot weeds were 

most effectively done by pretilachlor [18] and 

also by bispyribac-sodium [19]. 
 

 

Table 2. Weed density and dry weight of weed in spring rice under different weed management practices in Nepal, 

2022 

Treatment 
Weed Density (No. of weeds/m2) 

Dry Weight at 95 

DAT (g/m2) 
30 DAT 60 DAT 95 DAT 

Control 189.33a 161.33a 131.67a 176.67a 

HW20 166b 76b 107.67b 165.67b 

HW20 + HW40 162.3b 77.33b 78c 102.25c 

Pre + Bis20 9.33c 1.33d 28.67d 5.64e 

Pre + HW30 2.67c 22.67c 71c 18.38d 

Pre + Bis30 2.67c 4.67d 29.67d 6.3e 

Pre + Bis20 + HW40 1.33c 1.33d 20.33d 4.49e 

SEm± 18.79 12.39 8.97 16.22 

F probability <0.001 <0.001 <0.001 <0.001 

Note: Pre= Pretilachlor 50% EC at 0.6 kg a.i. ha-1, Bis= Bispyribac-sodium 10% SC at 25 g a.i. ha-1. DAT= Days 

after Transplanting and SEm= Standard Error of Mean. Treatment means represented with same letter(s) are non-

significant at 5% level of significance.  

 

 

Weed Control Efficiencies and Grain yield 

Efficiency of weed control varied greatly among 

different treatments (Table 3). Lower efficiency 

of weed control was observed when manual 

weeding was used for weed management. 

Combination of pretilachlor and bispyribac-

sodium provided highly efficient weed control 

which was observed in treatment Pre + Bis20 + 

HW40 (84.58%) followed by Pre + Bis20 

(78.27%) and Pre + Bis30 (77.54%) which is 

similar to the findings of Walia et al. (2012) [20]. 

The experiment shows that pretilachlor was 

highly effective in decreasing the Weed 

Persistence Index which was observed in 

treatments Pre + Bis20 (0.15), Pre + HW30 

(0.19), Pre + Bis30 (0.16), and Pre + Bis20 + 

HW40 (0.17) (Table 3). The WPI in treatment 

HW20 was more than that of Control indicating 

that weeds were more persistent in manually 

weeded plot than in Control. 

Weeds that escaped or were incompletely 

uprooted during manual weeding might have 

resulted in higher persistence. Mishra et al. 

(2016) [21] also reported higher resurgence of 

escaped weeds in hand weeded plots as indicated 

by high WPI values. 
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Table 3. Weed Control Efficiencies and grain yield in spring rice under different weed management practices in 

Nepal, 2022 

Treatment 
Weed Control Efficiencies Grain Yield  

(kg/ha)  
BC Ratio 

WCE WPI CRI 

Control - - - 2854e 1.37
ab

 

HW20 18.26
c

 1.16
a

 1.2
e

 3513de 1.26
bc

 

HW20 + HW40 40.35
b

 0.98
a

 2.29
e

 3813cd 1.17
c

 

Pre + Bis20 78.27
a

 0.15
b

 55.03
b

 5438a 1.54
a

 

Pre + HW30 45.67
b

 0.19
b

 14.63
d

 4429bc 1.28
bc

 

Pre + Bis30 77.54
a

 0.16
b

 48.99
c

 5496a 1.54
a

 

Pre + Bis20 + HW40 84.58
a

 0.17
b

 67.42
a

 4992ab 1.24
bc

 

SEm± 6.81 0.1 6.01 234 0.038 

F probability <0.001 <0.001 <0.001 <0.001 0.001 

Note: Pre= Pretilachlor 50% EC at 0.6 kg a.i. ha-1, Bis= Bispyribac-sodium 10% SC at 25 g a.i. ha-1. WCE= 

Weed Control Efficiency, WPI= Weed Persistence Index, CRI= Crop Resistance Index, SEm= Standard Error of 

Mean, and BC= Benefit Cost ratio. Treatment means represented with same letter(s) are non-significant at 5% 

level of significance

 

Crop Resistance Index was highest in treatment 

Pre + Bis20 + HW40 (Table 3). It implies that 

rice was growing at increasing rate with 

simultaneous decline in weeds. The reason 

behind high CRI in that treatment might be the 

extra weeding operation because instead of one 

or two, three weeding operations were carried 

out. CRI was statistically higher in Pre + Bis20 

(55.03) than in Pre + Bis30 (48.99) which 

indicate that delaying the application of 

bispyribac-sodium by 10 days make crops more 

susceptible to weed damage.  

The grain yield was the highest in treatment Pre 

+ Bis30 (5496) followed by Pre + Bis20 (5438), 

Pre + Bis20 + HW40 (4992), and the lowest in 

Control (2854) (Table 3). Despite having 

statistically similar yield, the BC ratio of Pre + 

Bis20 + HW40 (1.24) was lower than Pre + 

Bis20 (1.54) and Pre + Bis30 (1.54) because of 

one additional weeding operation.  

Conclusion 

The combination of pretilachlor and bispyribac-

sodium gave the highest efficiency of weed 

control with higher CRI and lower WPI. When 

compared to alternative treatments such as 

manual weeding (HW30 and HW20 + HW40), 

this combination considerably reduced weed 

density and dry weight. Among the treatments 

using the combination of herbicides, the most 

satisfactory weed control was observed in Pre + 

Bis20 + HW40. However, when CRI, grain 

yield and BC ratio are considered, Pre + Bis20 

was the superior treatment.  

Acknowledgments 

As the corresponding author of this article, I 

would like to thank and dedicate this work to 

my parents Mr. Laxman Bagale and Mrs. Shiva 

Neupane (Bagale) and my dear brother Mr. 

Bigyan Bagale who are the main support for my 

academic achievements. 

Disclosure Statement  

No potential conflict of interest was reported by 

the authors. 

Funding 

This research did not receive any specific grant 

from funding agencies in the public, 

commercial, or not-for-profit sectors. 

Authors' contributions 

All authors contributed to data analysis, 

drafting, and revising of the paper and agreed to 

be responsible for all the aspects of this work. 

Conflict of interest 

No conflicts of interest have been declared. 

 



 

 

2024, Volume 6, Issue 1 

Bidhan Bagale & Rubi Kumari Sah, J. Agri. Sci. Eng. 2024; 6(1): 1-7 6 

ORCID 

Bidhan Bagale 

https://orcid.org/0009-0006-8437-7084  

Rubi Kumari Sah 

https://orcid.org/0009-0008-2832-9517  

References 

 

1. MoALD. (2023). Statistical Information on 

Nepalese Agriculture. 17. [Publisher] 
2. Shrestha S, Shrestha J, Kc M, Paudel K, 

Dahal B, Mahat J, Ghimire SM, Ghimire P. 

Performance Of Spring Rice Cultivars 

Against Planting Methods In Western Terai, 

Nepal, Tropical Agroecosystems (TAEC); 

2022; 3(1):23-6. [Crossref], [Google 
scholar], [Publisher] 

3. He G, Wang Z, Cui Z. Managing irrigation 

water for sustainable rice production in 

China, Journal of Cleaner Production; 2020 

Feb 1; 245:118928. [Crossref], [Google 
scholar], [Publisher] 

4. Mukherjee D. Weed management strategy in 

rice-a review, Agricultural Reviews; 2006; 

27(4):247-57. [Google scholar], [Publisher]  
5.  Pratap V, Verma SK, Dass A. Weed growth, 

nutrient removal and yield of direct-seeded 

rice as influenced by establishment methods 

and chemical-cum-mechanical weed 

management practices, Crop Protection; 

2023 Jan 1; 163:106100. [Crossref], 
[Google scholar], [Publisher] 

6. Parthipan T, Ravi V, Subramanian E. 

Integrated weed management practices on 

growth and yield of direct-seeded lowland 

rice, Indian Journal of Weed Science; 2013; 

45(1): 7–11. [Google scholar], [Publisher]  
7. Marahatta S. Weed science research and 

achievement in Nepal, The Journal of 

Agriculture and Environment; 2018; 

19:118-29.  [Google scholar], [Publisher]  
8. Jacob G, Menon MV, Abraham CT. 

Comparative efficacy of new herbicides in 

direct seeded rice, Journal of tropical 

Agriculture; 2014 Dec 31; 52(2):174-7.  

[Google scholar], [Publisher] 
9. Singh G, Singh VP, Singh M. Effect of almix 

and butachlor alone and in combinations on 

transplanted rice and associated weeds, 

Indian Journal of Weed Science; 2004; 

36(1and2):64-7. [Google scholar], 
[Publisher] 

10.Blackshaw RE, O’Donovan JT, Harker KN, 

Li X. Beyond herbicides: new approaches to 

managing weeds. InProceedings of the 

International Conference on 

Environmentally Sustainable Agriculture 

for Dry Areas 2002 Sep: 305-312). [Google 
scholar], [Publisher] 

11. Balasubramanian R, Veerabadran V. 

Herbicidal weed management in lowland 

rice (Oryza sativa) nursery, Indian Journal 

of Agronomy; 1998; 43(3):437-40. [Google 
scholar] 

12. Singh UP, Singh Y, Kumar V. Effect of 

weed management and cultivars on boro 

rice (Oryza sativa L.) and weeds, Indian 

Journal of Weed Science; 2004; 

36(1and2):57-9.  [Google scholar], 
[Publisher] 

13. Yadav DB, Yadav A, Punia SS. Evaluation 

of bispyribac-sodium for weed control in 

transplanted rice, Indian Journal of Weed 

Science; 2009; 41(1and2):23-7. [Google 

scholar], [Publisher] 

14. Ramalingam SP, Chinnagounder C, 

Perumal M, Palanisamy MA. Evaluation of 

new formulation of oxyfluorfen (23.5% EC) 

for weed control efficacy and bulb yield in 

onion, American Journal of Plant Sciences; 

2013; 4(4): 890-895. [Google scholar], 
[Publisher] 

15. Mani VS, Malla ML, Gautam KC. Weed-

killing chemicals in potato cultivation, 

Indian farming; 1973; 23(1): 17-18. 

[Google scholar] 
16. Rana SS, Kumar S. Research techniques in 

agronomy. Department of Agronomy, 

College of Agriculture, CSK Himachal 

Pradesh Krishi Vishvavidyalaya, Palampur. 

2014; 64. [Google scholar], [Publisher] 
 

17. Smith Jr RJ. Weeds of major economic 

importance in rice and yield losses due to 

weed competition. InProceeding of the 

conference on weed control in Rice 1983 

Aug 31 (Vol. 31, pp. 19-36). [Google 
scholar], [Publisher] 

18. Mondal D, Ghosh A, Bera S, Ghosh R, 

Bandopadhyay P. Eco-efficacy of 

pretilachlor 50% EC in transplanted winter 

rice and its residual effect on lentil, Indian 

Journal of Weed Science; 2019, 51(3): 220-

226. [Crossref], [Google scholar], 
[Publisher] 

19. Ranjit JD, Suwanketnikom R. Response of 

weeds and yield of dry direct seeded rice to 

tillage and weed management, Agriculture 

https://orcid.org/0009-0006-8437-7084
https://orcid.org/0009-0008-2832-9517
https://moald.gov.np/wp-content/uploads/2022/07/STATISTICAL-INFORMATION-ON-NEPALESE-AGRICULTURE-2077-78.pdf
file:///C:/Users/Tavakkoli/Downloads/Eitaa%20Desktop/:%20http:/doi.org/10.26480/taec.01.2022.23.26
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shrestha%2C+S.%2C+Shrestha%2C+J.%2C+Kc%2C+M.%2C+Paudel%2C+K.%2C+Dahal%2C+B.%2C+Mahat%2C+J.%2C+%26+Ghimire%2C+P.+%282022%29.+Performance+of+spring+rice+cultivars+against+planting+methods+in+Western+Terai%2C+Nepal.+Tropical+Agroecosystems+%28TAEC%29.+3%281%29%3A+23-26.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shrestha%2C+S.%2C+Shrestha%2C+J.%2C+Kc%2C+M.%2C+Paudel%2C+K.%2C+Dahal%2C+B.%2C+Mahat%2C+J.%2C+%26+Ghimire%2C+P.+%282022%29.+Performance+of+spring+rice+cultivars+against+planting+methods+in+Western+Terai%2C+Nepal.+Tropical+Agroecosystems+%28TAEC%29.+3%281%29%3A+23-26.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://taec.com.my/archives/1taec2022/1taec2022-23-26.pdf
https://doi.org/10.1016/j.jclepro.2019.118928
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Managing+irrigation+water+for+sustainable+rice+production+in+China&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Managing+irrigation+water+for+sustainable+rice+production+in+China&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0959652619337989
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WEED+MANAGEMENT+STRATEGY+IN+RICE+-+A+REVIEW&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ar&volume=27&issue=4&article=002
https://doi.org/10.1016/j.cropro.2022.106100
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pratap%2C+V.%2C+Verma%2C+S.+K.%2C+%26+Dass%2C+A.+%282023%29.+Weed+growth%2C+nutrient+removal+and+yield+of+direct-seeded+rice+as+influenced+by+establishment+methods+and+chemical-cum-mechanical+weed+management+practices.+Crop+Protection.+163%3A+106100.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S026121942200196X
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Parthipan%2C+T.%2C+Ravi%2C+V.%2C+%26+Subramanian%2C+E.+%282013%29.+Integrated+weed+management+practices+on+growth+and+yield+of+direct-seeded+lowland+rice.+Indian+Journal+of+Weed+Science.+45%281%29%3A+7%E2%80%9311.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D+&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=45&issue=1&article=002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Marahatta%2C+S.+%282018%29.+Weed+science+research+and+achievement+in+Nepal.+The+Journal+of+Agriculture+and+Environment.+19%3A+118-129.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D+&btnG=
https://nepalindata.com/media/resources/items/10/bThe_Journal_of_AGRICULTURE_AND_ENVIRONMENT.pdf#page=130
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jacob%2C+G.%2C+Menon%2C+M.+V.%2C+%26+Abraham%2C+C.+T.+%282014%29.+Comparative+efficacy+of+new+herbicides+in+direct+seeded+rice.+Journal+of+tropical+Agriculture.+52%282%29%3A+174-177.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
http://jtropag.kau.in/index.php/ojs2/article/view/321
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Singh%2C+G.%2C+Singh%2C+V.+P.%2C+%26+Singh%2C+M.+%282004%29.+Effect+of+Almix+and+butachlor+alone+and+in+combinations+on+transplanted+rice+and+associated+weeds.+Indian+Journal+of+Weed+Science.+36%281and2%29%3A+64-67.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://isws.org.in/IJWSn/File/2004_36_Issue-1&2_64-67.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Blackshaw%2C+R.+E.%2C+O%E2%80%99Donovan%2C+J.+T.%2C+Harker%2C+K.+N.%2C+%26+Li%2C+X.+%282002%2C+September%29.+Beyond+herbicides%3A+new+approaches+to+managing+weeds.+In+Proceedings+of+the+International+Conference+on+Environmentally+Sustainable+Agriculture+for+Dry+Areas+%28pp.+305-312%29.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Blackshaw%2C+R.+E.%2C+O%E2%80%99Donovan%2C+J.+T.%2C+Harker%2C+K.+N.%2C+%26+Li%2C+X.+%282002%2C+September%29.+Beyond+herbicides%3A+new+approaches+to+managing+weeds.+In+Proceedings+of+the+International+Conference+on+Environmentally+Sustainable+Agriculture+for+Dry+Areas+%28pp.+305-312%29.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=08b4975a6a18d8f6d830d40493f052af2f3b1408
https://scholar.google.com/scholar?q=Balasubramanian,+R.,+%26+Veerabadran,+V.+(1998).+Herbicidal+weed+management+in+lowland+rice+(Oryza+sativa)+nursery.+Indian+Journal+of+Agronomy.+43(3):+437-440.+%5BCrossref%5D,+%5BGoogle+scholar%5D,+%5BPublisher%5D&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Balasubramanian,+R.,+%26+Veerabadran,+V.+(1998).+Herbicidal+weed+management+in+lowland+rice+(Oryza+sativa)+nursery.+Indian+Journal+of+Agronomy.+43(3):+437-440.+%5BCrossref%5D,+%5BGoogle+scholar%5D,+%5BPublisher%5D&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Singh%2C+U.+P.%2C+Singh%2C+Y.%2C+%26+Kumar%2C+V.+%282004%29.+Effect+of+weed+management+and+cultivars+on+boro+rice+%28Oryza+sativa+L.%29+and+weeds.+Indian+Journal+of+Weed+Science.+36%281and2%29%3A+57-59.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=36&issue=1and2&article=017
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yadav%2C+D.+B.%2C+Yadav%2C+A.%2C+%26+Punia%2C+S.+S.+%282009%29.+Evaluation+of+bispyribac-sodium+for+weed+control+in+transplanted+rice.+Indian+Journal+of+Weed+Science.+41%281+and+2%29%3A+23-27.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yadav%2C+D.+B.%2C+Yadav%2C+A.%2C+%26+Punia%2C+S.+S.+%282009%29.+Evaluation+of+bispyribac-sodium+for+weed+control+in+transplanted+rice.+Indian+Journal+of+Weed+Science.+41%281+and+2%29%3A+23-27.&btnG=
https://www.isws.org.in/IJWSn/File/2009_41_Issue-1&2_23-27.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ramalingam%2C+S.+P.%2C+Chinnagounder%2C+C.%2C+Perumal%2C+M.%2C+%26+Palanisamy%2C+M.+A.+%282013%29.+Evaluation+of+new+formulation+of+oxyfluorfen+%2823.5%25+EC%29+for+weed+control+efficacy+and+bulb+yield+in+onion.+American+Journal+of+Plant+Sciences.+4%284%29%3A+890-895.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.scirp.org/html/15-2600706_30086.htm
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.+Mani%2C+V.+S.%2C+Malla%2C+M.+L.%2C+%26+Gautam%2C+K.+C.+%281973%29.+Weed-killing+chemicals+in+potato+cultivation.+Indian+Farming.+23%281%29%3A+17-18.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.+Rana%2C+S.+S.%2C+%26+Kumar%2C+S.+%282014%29.+Research+techniques+in+agronomy.+Department+of+Agronomy%2C+College+of+Agriculture%2C+CSK+Himachal+Pradesh+Krishi+Vishvavidyalaya%2C+Palampur.+64.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.researchgate.net/profile/Surinder-Rana/publication/309211509_Research_Techniques_in_Agronomy/links/5805f4a508ae03256b75dd23/Research-Techniques-in-Agronomy.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.+Smith+Jr%2C+R.+J.+%281983%2C+August%29.+Weeds+of+major+economic+importance+in+rice+and+yield+losses+due+to+weed+competition.+In+Proceeding+of+the+conference+on+weed+control+in+rice+%28Vol.+31%2C+pp.+19-36%29.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.+Smith+Jr%2C+R.+J.+%281983%2C+August%29.+Weeds+of+major+economic+importance+in+rice+and+yield+losses+due+to+weed+competition.+In+Proceeding+of+the+conference+on+weed+control+in+rice+%28Vol.+31%2C+pp.+19-36%29.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://books.google.com/books?hl=en&lr=&id=WNGCGzMl2GMC&oi=fnd&pg=PA19&dq=17.+Smith+Jr,+R.+J.+(1983,+August).+Weeds+of+major+economic+importance+in+rice+and+yield+losses+due+to+weed+competition.+In+Proceeding+of+the+conference+on+weed+control+in+rice+(Vol.+31,+pp.+19-36).+%5BCrossref%5D,+%5BGoogle+scholar%5D,+%5BPublisher%5D&ots=mNORo0p2Xa&sig=oQM_MUsn4q9kWt9_ckthJTIE5IU#v=onepage&q&f=false
http://dx.doi.org/10.5958/0974-8164.2019.00047.9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mondal%2C+D.%2C+Ghosh%2C+A.%2C+Bera%2C+S.%2C+Ghosh%2C+R.%2C+%26+Bandopadhyay%2C+P.+%282019%29.+Eco-efficacy+of+pretilachlor+in+transplanted+winter+rice+and+its+residual+effect+on+lentil.+Indian+Journal+of+Weed+Science.+51%283%29%3A+220-226.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=51&issue=3&article=001


2021, Volume 4, Issue 3 

 

 

2024, Volume 6, Issue1 

Bidhan Bagale & Rubi Kumari Sah, J. Agri. Sci. Eng. 2024; 6(1): 1-7 

 

7 

and Natural Resources; 2005 Jun 30; 

39(2):165-73. [Google scholar], [Publisher] 
20. Walia US, Walia SS, Sidhu AS, Nayyar S. 

Bioefficacy of pre-and post-emergence 

herbicides in direct-seeded rice in Central 

Punjab, Indian Journal of Weed 

Science;2012; 44(1): 30-33. [Google 

scholar], [Publisher]21. Mishra MM, Dash 

R, Mishra M. Weed persistence, crop 

resistance and phytotonic effects of 

herbicides in direct-seeded rice, Indian 

Journal of Weed Science; 2016; 48 (1), 13-

16 [Crossref], [Google scholar], [Publisher] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2024 by SPC (Sami Publishing Company) + is an open access article distributed under 

the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ranjit%2C+J.+D.%2C+%26+Suwanketnikom%2C+R.+%282005%29.+Response+of+weeds+and+yield+of+dry+direct+seeded+rice+to+tillage+and+weed+management.+Agriculture+and+Natural+Resources.+39%282%29%3A+165-173.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://li01.tci-thaijo.org/index.php/anres/article/view/243298
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.+Walia%2C+U.+S.%2C+Walia%2C+S.+S.%2C+Sidhu%2C+A.+S.%2C+%26+Nayyar%2C+S.+%282012%29.+Bioefficacy+of+pre-and+post-emergence+herbicides+in+direct-seeded+rice+in+Central+Punjab.+Indian+Journal+of+Weed+Science.+44%281%29%3A+30-33.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.+Walia%2C+U.+S.%2C+Walia%2C+S.+S.%2C+Sidhu%2C+A.+S.%2C+%26+Nayyar%2C+S.+%282012%29.+Bioefficacy+of+pre-and+post-emergence+herbicides+in+direct-seeded+rice+in+Central+Punjab.+Indian+Journal+of+Weed+Science.+44%281%29%3A+30-33.+%5BCrossref%5D%2C+%5BGoogle+scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=44&issue=1&article=007
http://dx.doi.org/10.5958/0974-8164.2016.00002.2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=21.+Mishra%2C+M.M.%2C+Dash%2C+M.%2C+%26+Mishra%2C+M.+%282016%29.+Weed+persistence%2C+crop+resistance+and+phytotonic+effects+of+herbicides+in+direct-seeded+rice.+Indian+Journal+of+Weed+Science%2C&btnG=
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=48&issue=1&article=002

