Research Article

ISSN: 2572-5971

ISSN: 2572-5971

Advances in Nutrition ¢ Food Science

Effect of Different Doses of Glufosinate-Ammonium 88% (Expert 88wdg) For

Controlling Weed in Citrus Orchard

M.Z. Rahman!, M. S. Hossain?, K. K. Bristy®, F. Rahaman*, M. M. Mia®, A. S. Seajuti® and H. M. K. Bashar™

ISenior Scientific Officer, Horticulture Research Centre, BARI, "Corresponding Author

Gazipur-1701, Bangladesh

H. M. K. Bashar, Senior Scientific Officer, On-Farm Research Division, BARI,

Patuakhali.

2Senior Scientific Officer, Central Laboratory, Research Wing,
BARI, Gazipur-1701, Bangladesh

SMS student, Sher e Bangla Agricultural University, Dhaka.
*PhD Fellow, University Putra Malaysia
’PhD Researcher, Bangladesh University of Professional

°Project Manager (Research), Association of Human Develop-
ment Programme

’Senior Scientific Officer, On-Farm Research Division, BARI,
Patuakhali

Submitted: 2024, Apr 01 Accepted: 2024, Apr 19 Published: 2024, Apr 29

Citation: Rahman, M. Z., Hossain, M. S., Bristy, K. K., Rahaman, F., Mia, M. M., et al. (2024), Effect of Different Doses of Glu-
fosinate-Ammonium 88% (Expert 88wdg) For Controlling Weed in Citrus Orchard. Adv Nutr Food Sci, 9(2), 01- 06.

Abstract

A field trial was conducted at the Fruit Research Farm of Bangladesh Agricultural Research Institute, Joydebpur, Gazi-
pur, during the period from January to July 2020 to find out the optimum dose of herbicide to control weed in the citrus
field. Five treatments i.e. T1: spraying of expert 88 WDG @, 2.5 g/litre of water, T2: spraying of expert 88 WDG @ 3.0 g/
litre of water, T3: spraying of expert 88 WDG @ 3.5 g/litre of water, T4: Two hand weeding at 25& 50 DAE (Days After
Establishment) and T5: no spray (Control) was included in this study. Number of weed/m2 and weed control efficiency
(WCE) was influenced by different treatments. Maximum (123 and 200) weeds/m2 was recorded in control plot at 25 & 50
DAE, respectively and minimum 27 weeds/m’ were recorded in T4 followed by T3 treatment (31 weeds/m’) respectively.
The highest weed control efficiency 81.43% and 88.10% was found in T3 treatment at 25 DAE followed by T4 treatment
(80.95% and 86.47%) in field-1 and field-2. The results revealed that spraying of herbicide (Expert 88 WDG @ 3.5 g/
litre of water) was most effective in controlling weeds up to 25-35 days of herbicide spraying. The herbicide action was

shown quickly after spraying one day.

1. Introduction

Citrus, the genus Cifrus L. of the family Rutaceae, subfamily
Aurantioideae (Wu, G. A. et al., 2018). Citrus fruit production
of Bangladesh increased from 18,712 tonnes in 1972 to 164,008
tonnes in 2021 growing at an average annual rate of 5.52% [1].
Weeds in citrus orchards are a major problem in cultivation, since
weeds compete with the main tree unit for water, nutrients and
also interfere with cultural practice [2]. Weeds live at different
phenological stages and at the same time and space with the crop

throughout its cycle and these crops have a smaller number of
herbicides and control opportunities compared with the annual
crops (Rodrigo Martinelli, 2022).

Weed causes problems of Citrus orchards in early of growth period,
and chemical herbicides are used against it that is accompanied
with environmental pollutions [3]. The weeds in Citrus orchards
decrease available water and nutrients of soil. They also may be host
of a variety of pests, diseases, and even funguses [4]. Meanwhile,

Adv Nutr Food Sci, 2024

Volume 9 | Issue 2 | 1



weed species compete with citrus trees in many ways and with
varying intensities; management of more competitive weeds such
as Conyza canadensis, Conyza bonariensis, Sorghum helepense,
Cyperus spp., and Vicia sativa should be prioritized. While some
weeds (e.g., Tribulus terrestris, Xanthium spinosum, Cirsium
vulgare and Helminthotheca echioides) may have low competitive
effects on citrus trees, they can hinder labor operations and may
also rank high for active management. Mechanical mowing is
generally more expensive than tillage and can throw seed under
the tree canopy, increasing weed pressure next to the tree trunk.
The presence of weeds in a citrus grove can also affect insect
populations. Weeds growing around tree trunks may also create
a favorable environment for pathogens that infect the trunk and
roots (Futch and Singh, 2010). Herbicides can provide effective
control of most weeds in a citrus orchard, facilitating irrigation
and other cultural operations. However, certain problems are
associated with total reliance on herbicides. In orchards planted on
slopes, complete weed control creates bare orchard floors that are
prone to soil erosion. If a particular herbicide is used repeatedly,
species that are not susceptible to the herbicide may thrive and
become dominant. In addition, repeated use of the same herbicide
may lead to the development of herbicide resistance.

The mode of action of glufosinate has been very controversial for
almost 30 years since its first introduction in 1993. Furthermore,
environmental conditions can strongly affect glufosinate
performance in the field, and only a few weed species have evolved
glufosinate resistance in the world [5] . Glufosinate ammonium is
one of the most widely used post emergence and broad-spectrum
herbicides, controlling weeds in a huge variety of crops worldwide.
It is effective against a broad range of weeds, eliminating the need
to apply several herbicides to control different weeds in a given
crop (Molefe B. P., 2015) and unique mode of action makes it
ideal to be used in rotation with other herbicides to mitigate weed
resistance. Glufosinate is a nonselective, POST-applied herbicide
that offers broad-spectrum weed control (Duenk et al., 2023).
Driven by an immense accumulation of reactive oxygen species,
glufosinate-induced phytotoxicity is rapid, causing cell death
shortly after application [6]. Only six weed species have evolved
resistance to glufosinate, despite commercialization for almost
30 year (Heap, 2022). Weed control efficacy with glufosinate is
influenced by weed species, weed height at application, time of day
at application, weather, adjuvant, and glufosinate application rate
(Coetzer et al. 2002; Steckel et al. 1997). Therefore, an attempt has
been needed to explore the effective rate of the weedicide active
ingredients (a.i.) for its commercialization in Bangladesh. Hence,

the experiment has been undertaken to find out the effective dose
of herbicide for weed management in citrus orchards in the central
region of Bangladesh.

2. Materials and Methods

The Experiment was carried out at the Fruit Research Field,
Pomology Division, Horticulture Research Centre of Bangladesh
Agricultural Research Institute, Joydebpur, Gazipur during July
2018 to June 2019 and July 2019 to June 2020 in two subsequent
years. The location of the experimental site was about 35 km North
of Dhaka city with 24.00 N latitude and 95.250 E longitude [7] .
The altitude of the location is 8.5 m from mean sea level (Anon.,
1995). The soil was silty clay loam with PH 6.3 belonging to agro
Ecological Zone 28. The treatments were T1: spraying of expert
88 WDG @ 2.5 g/litre of water, T2: spraying of expert 88 WDG
@ 3.0 g/litre of water, T3: spraying of expert 88 WDG @ 3.5 g/
litre of water, T4: Two hand weeding at 25& 50 DAE (Days After
Establishment) and T5: no spray (Control). The trial was set up in
a randomized complete block design with three replications. The
unit plot size was 4 m x 4 m. The fertilizers were applied as basal
doses cowdung 20 kg, TSP 300 g and 250 g Muriate of potash
per pit. One kg urea per plant were applied at four split doses
starts from March - June —October-December months. Grafts of
Citrus lemon and Citrus aurentifolia were planted on 22 October
2014. Herbicide spray was done on 4th May 2018. Weed samples
were collected using 1m X 1m quadrate, from randomly selected
one places of each plot at 25 days interval in two times. Number
and dry weight of weeds were recorded. Weed control efficiency
(WCE) was calculated according to Varshney (1999) using
following formula: WCE (%) = (4- B) / A x 100 where A = Dry
weight of weeds in no weeding plots and B = Dry weight of weeds
in treated plots. Data were recorded and analyzed statistically.

3. Results and Discussion

The weed species, number of weeds/m?, density of weeds (%)
and weed control efficiency (WCE) of Expert 88wdg have been
presented in Tables 1 and 2. The results showed that weed species,
number of weed/m2, weed density (%) and WCE was affected
by different doses of herbicide applications. It was observed that
Mutha (Cyperus rotundus), Helencha (Enhydra fluetuans), Shama
(Echinochloa crusgalli), Kanaibashi (Commelina bengalensis) and
Durba (Cynodon dactylon) were the common weeds in the citrus
field [8]. partially agreed with this finding where they identified
Cyperus rotundus (Nut sedge), Cynodon dactylon (Bermuda
grass), Chinopodium album (Lamb’s squarters), Amaranthus spp
(Pig weed) and Parthanium hyterophorus (Carrot grass).
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Treat Weed species At 25 DAE At 50 DAE
ment Local name Scientific name Weed/m? Weed density (%) | Weed/m? Weed density (%)
Mutha Cyperus rotundus 10 25.64 68 44.16
Kanaibashi Commelina bengalensis 7 17.95 20 12.99
Gaicha Paspalum distichum L. 8 20.51 24 15.58
Chapra Eleusine indica 0 0.00 7 4.55
Tl Ulu Imperata cylindrical 9 23.08 17 11.04
Helencha Enhydra fluctuans 5 12.82 18 11.69
Total 39 100 154 100
Mutha Cyperus rotundus 8 22.86 43 37.72
Kanaibashi Commelina bengalensis 6 17.14 17 14.91
Gaicha Paspalum distichum L. 7 20.00 20 17.54
T2 Chapra Eleusine indica 0 0.00 5 4.39
Ulu Imperata cylindrical 6 17.14 11 9.65
Helencha Enhydra fluctuans 5 14.29 10 8.77
Shaknotey Amaranthus iridus 3 8.57 8 7.02
Total 35 100 114 100
Mutha Cyperus rotundus 8 25.81 35 35.71
Kanaibashi Commelina bengalensis 4 12.90 15 15.31
Gaicha Paspalum distichum L. 6 19.35 18 18.37
T3 Chapra Eleusine indica 0 0.00 5 5.10
Ulu Imperata cylindrical 5 16.13 10 10.20
Helencha Enhydra fluctuans 5 16.13 7 7.14
Shaknotey Amaranthus iridus 3 9.68 8 8.16
Total 31 100 98 100
Mutha Cyperus rotundus 7 25.93 33 34.38
Kanaibashi Commelina bengalensis 4 18.52 13 13.54
Gaicha Paspalum distichum L. 6 18.52 15 15.63
T4 Chapra Eleusine indica 0 0.00 7 7.29
Ulu Imperata cylindrical 5 18.52 9 9.38
Helencha Enhydra fluctuans 5 18.52 7 7.29
Shaknotey Amaranthus iridus 0 0.00 12 12.50
Total 27 100 96 100
Mutha Cyperus rotundus 45 36.59 74 37.00
Kanaibashi Commelina bengalensis 15 12.20 24 12.00
Gaicha Paspalum distichum L. 22 17.89 35 17.50
TS5 Chapra Eleusine indica 12 9.76 18 9.00
Ulu Imperata cylindrical 14 11.38 20 10.00
Helencha Enhydra fluctuans 7 5.69 15 7.50
Shaknotey Amaranthus iridus 8 6.50 14 7.00
Total 123 100 200 100

Where: T,: spraying of expert 88 WDG @ 2.5 g/litre of water, T,: spraying of expert 88 WDG @, 3.0 g/litre of water, T,: spraying of
expert 88 WDG @ 3.5 g/litre of water, T,: Two hand weeding at 25& 50 DAE (Days After Establishment) and T,: no spray (Control).
Table 1: Effect of Weed Management Methods on Weed Species, Weed Number/m2 and Weed Density Over Time During the

Summer Season of 2020
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Among the weed species Mutha (Cyperus rotundus), Gaicha
(Paspalum distichum L.) are the dominant weed. The highest
weed infestation was recorded in control plot at 25 and 50
days 123 and 200 weeds/m2 respectively (Table-1). The lowest
infestation (27 and 96 weeds/m2) was recorded in T4 treatment
followed by T3 treatment (31 and 98 weeds/m?). The weed control
efficiency influenced by different weed management methods.
Takano H. K. and. Dayan F. E., (2020) opinted that additional
studies need to optimize the synergistic effect on different weed
species and crops. Likewise, glufosinate resistance mechanisms
require further investigation as the current understanding is not

clearformost resistant populations. The dry weight of the weed
population was maximum 285 g and 470 g at 25 DAE and 50 DAE
in control treatment and it was minimum in T3 treatment 114 g
and 187 g respectively. resulted significantly lower dry weight
of weeds (168.31 kg ha-1) was found under treatment W4 (W4:
Pendimethalin @ 1.0 kg ha-1 as PE + Quizalofop - P - ethyl @
0.04 kg ha-1 at 20 DAS + HW and IC at 40 DAS). Moreover, the
present study exerted the highest weed control efficiency 81.43%
and 60.21% in T3 treatment at 25 DAE and 50 DAE followed by
T4 treatment (80.95% and 57.45%) in field-1 and (86.47% and
55.32%) field-2 respectively. (Table-2 & 3) [9].

Treatment Dry wt g/m? Weed control efficiency (%)
25 DAE 50 DAE 25 DAE 50 DAE
T1 152 280 63.33 40.43
T2 120 220 78.57 53.19
T3 114 187 81.43 60.21
T4 115 200 80.95 57.45
T5 control 285 470 0 0
Mean 157.20 271.40 60.85 42.25
Standard dev 65.41 104.28 31.14 22.19
Range 114-285 187-470 0-81.43 0-60.21

Where: T,: spraying of expert 88 WDG @ 2.5 g/litre of water, T,: spraying of expert 88 WDG @, 3.0 g/litre of water, T,: spraying of
expert 88 WDG @ 3.5 g/litre of water, T,: Two hand weeding at 25& 50 DAE (Days After Establishment) and T.: no spray (Control).

Table 2: Effect of Weed Management Practices on Weed Dry Weight and Weed Control Efficiency Over Time (Field 1)

Treatment Dry wt g/m? Weed control efficiency (%)
25 DAE 50 DAE 25 DAE 50 DAE
T1 168 312 63.81 31.43
T2 128 245 82.86 46.15
T3 115 190 88.10 61.29
T4 110 210 86.47 55.32
T5 control 302 455 0 0
Mean 164.6 282.4 64.248 38.838
Standard dev 71.65361 95.7551 33.27804 21.87456
Range 110-302 190-455 0-88.10 0-61.29

Where: T : spraying of expert 88 WDG @ 2.5 g/litre of water, T,: spraying of expert 88 WDG @ 3.0 g/litre of water, T,: spraying of
expert 88 WDG @ 3.5 g/litre of water, T,: Two hand weeding at 25& 50 DAE (Days After Establishment) and T.: no spray (Control).

Table 2: Effect of Weed Management Practices on Weed Dry Weight and Weed Control Efficiency Over Time (Field 2)

The result showed that the weed control efficiency was noted becomes retired after 50 DAE in all of treatments. It was also
lower in T1 treatment (63.33 and 63.81%) in field-1 and field-2
at 25 DAE compare to other treatments. Moreover, the efficiency  was appeared on weed.

observed that within 6-8 hours action of herbicide (weed mortality)
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Figure 1: Percent Weed Control Efficiency at 25 Days
After Emergence.

T4 = Control

also recorded maximum weed control efficiency (75.33%) in
treatment W4 and found most effective in controlling the weeds.
They prescribed this might be due to effective weed control
achieved under efficient method of weed management in terms
of lower weed population per unit area and less availability of
underground (nutrient and moisture) and above ground resources
(light) to weeds due to more competitive and smothering effect of
crop, resulting lower biomass of weeds and higher weed control
efficiency. Almost similar results were also reported by Banga et
al., (2004) at Hisar (Haryana); Sarkar et al., (2005) at West Bangal;
Adhikari and Ghosh (2014) at West Bangal and at Jammu (J & K)
[10].
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4. Correlation

In the light of weed density, a strong significant correlation was
noticed between Helencha and Mutha. In contrast, a negative
correlation was found between Helencha and other weeds.
Likewise, other weeds had a strong but negative correlation was
presented with Mutha but showed exclusively positive correlation
with Ulu. On the other hand, Kanabashi, Gaicha and Chapra had
revealed non-significant correlation (In Figure 1).

According to Figure 2, based on weed density a highly significant
correlation was presented between Chapra and Mutha. On the
contrary, solely negative but significant correlation was disclosed
between Helencha and Chapra. However, ULu, kanaibashi, Gaicha
and other weeds unveiled non-significant correlation.
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Figure 2. Density of Different Weed Species at 50 Days After
Emergence/Weedicide Spray
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5. Conclusion

Current Microbiology and Applied Sciences, 6(7),2586-2593.

The result revealed that spraying of herbicide Expert 88WDG (88%  10. Kour, R., Sharma, B. C., Kumar, A., Nandan, B., & Kour,

Glufosinate - Ammonium) @ 3.5 g/ litre of water formulation was P. (2014). Effect of weed management on chickpea (Cicer

found most effective to control weeds for citrus production upto arietinum)+ Indian mustard (Brassica juncea) intercropping

25-35 days after herbicide spraying. Weed density (%) system under irrigated conditions of Jammu region. Indian

Journal of Agronomy, 59(2), 242-246.

Acknowledgements 11. Adhikary, P, & Ghosh, R. K. (2014). Integrated weed

This research was funded by Surovi Agro Industries, Uttara, management strategies in  black-gram-brinjal-mustard

Dhaka, Bangladesh cropping sequence.

12. Scanlan, F. M. (1995). Fruit production manual.
Conflict of Interest 13. Banga, R. S., Yadav, A., & Bisht, R. (2004). Integrated weed
The authors declare no conflict of interest. management in Indian mustard. Indian Journal of weed
science, 36(3and4), 224-226.

References 14. Coetzer, E., Al-Khatib, K., & Peterson, D. E. (2002).

1. Knoema, Bangladesh - Citrus fruit production quantity; (2019). Glufosinate efficacy on Amaranthus species in glufosinate-
Available from: https:// knoema.com/atlas/Bangladesh/topics/ resistant soybean (Glycine max). Weed Technology, 16(2),
Agriculture/ Crops-Production-Quantity-tonnes/ Citrus fruit 326-331.
production. Retrieved on 02.12.2023. 15. Duenk, E., Soltani, N., Miller, R. T., Hooker, D. C., Robinson,

2. Kaur, N., & Rattanpal, H. S. (2017). Weed management in D. E., & Sikkema, P. H. (2023). Effect of glufosinate rate
citrus orchards. Rashtriya Krishi (English), 122-122. and addition of ammonium sulfate on annual weed control

3. Olorunmaiye, P. M., Egberongbe, K. R., Adeoye, P. O., Alamu, in glyphosate/glufosinate/2, 4-D-resistant soybean. Weed
0. 0., & Taiwo, S. T. (2011). Weed species composition Technology, 37(2), 141-146.
of citrus-based cropping systems at National Horticultural 16. Futch, S.H. and Singh, M. (2010). Proc. of the Florida State.
Research Institute Ibadan, Nigeria. Hort. Soc. 2000, vol. 113: 68-74.

4. Weller, S. C., Skroch, W. A., & Monaco, T. J. (1985). 17. https:/cir.nii.ac.jp/crid/1570291225078479360
Common bermudagrass (Cynodon dactylon) interference in 18. Molefe, B. P. (2015). Herbicide options for weed control in
newly planted peach (Prunus persica) trees. Weed Science, herbicide resistant canola cultivars with particular reference
33(1), 50-56. to glufosinate ammonium (Doctoral dissertation, Stellenbosch:

5. Takano, H. K., & Dayan, F. E. (2020). Glufosinate-ammonium: Stellenbosch University).

a review of the current state of knowledge. Pest Management 19. Martinelli, R., Rufino Jr, L. R., Alcantara-de la Cruz, R.,
Science, 76(12),3911-3925. da Conceicdo, P. M., Monquero, P. A., & de Azevedo, F. A.

6. Takano, H. K., Patterson, E. L., Nissen, S. J., Dayan, F. E., & (2022). Glyphosate excessive use affects citrus growth and
Gaines, T. A. (2019). Predicting herbicide movement across yield: The vicious (and unsustainable) circle in Brazilian
semi-permeable membranes using three phase partitioning. orchards. Agronomy, 12(2), 453.

Pesticide biochemistry and physiology, 159, 22-26. 20. Sarkar, A., Mukherjee, P. K., & Bhattacharya, P. M. (2005).

7. UNDP. 1988a. Land Resources Apprisal of Bangladesh for Bio-efficacy of pendimethalin and fluchloralin in mustard.
Agriculture Organization of the United Nations, Rome, 21. Steckel, G.J., Wax, L. M., Simmons, F. W., & Phillips, W. H.
Report 3. vol. I. pp. 33-48. (1997). Glufosinate efficacy on annual weeds is influenced by

8. Shweta, G. S., Rana, A. D., & Kaur, A. (2018). Evaluation rate and growth stage. Weed Technology, 11(3), 484-488.
of different herbicides on weed control, yield and quality of 22. Varshney, C.K. and J. Rzoska. 1999. Typhacontrol efficiency
sweet orange. Chemical Science Review and Letters, 7(26), of a weed cutting boat in the Lac de Guiers in Senegal. DOI
528-532. 10. 1023/A: 1003877201612.

9. Jangir, R., Arvadia, L. K., & Kumar, S. (2017). Growth and 23. Wu, G. A., Terol, J., Ibanez, V., Lopez-Garcia, A., Pérez-
yield of mustard (Brassica juncea L.), dry weight of weeds Roman, E., Borreda, C., ... & Talon, M. (2018). Genomics of
and weed control efficiency influence by different planting the origin and evolution of Citrus. Nature, 554(7692), 311-
methods and weed management. International Journal of 316.

Copyright: ©2024 H. M. K. Bashar, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Adv Nutr Food Sci, 2024 https://Opastpublishers.com/ Volume 9 | Issue 2 | 6


https://ischolar.sscldl.in/index.php/Rk/article/view/156690
https://ischolar.sscldl.in/index.php/Rk/article/view/156690
https://www.cabidigitallibrary.org/doi/full/10.5555/20113247855
https://www.cabidigitallibrary.org/doi/full/10.5555/20113247855
https://www.cabidigitallibrary.org/doi/full/10.5555/20113247855
https://www.cabidigitallibrary.org/doi/full/10.5555/20113247855
https://www.cambridge.org/core/journals/weed-science/article/common-bermudagrass-cynodon-dactylon-interference-in-newly-planted-peach-prunus-persica-trees/45F0132803A672BA280AFD72F3A29890
https://www.cambridge.org/core/journals/weed-science/article/common-bermudagrass-cynodon-dactylon-interference-in-newly-planted-peach-prunus-persica-trees/45F0132803A672BA280AFD72F3A29890
https://www.cambridge.org/core/journals/weed-science/article/common-bermudagrass-cynodon-dactylon-interference-in-newly-planted-peach-prunus-persica-trees/45F0132803A672BA280AFD72F3A29890
https://www.cambridge.org/core/journals/weed-science/article/common-bermudagrass-cynodon-dactylon-interference-in-newly-planted-peach-prunus-persica-trees/45F0132803A672BA280AFD72F3A29890
https://onlinelibrary.wiley.com/doi/abs/10.1002/ps.5965
https://onlinelibrary.wiley.com/doi/abs/10.1002/ps.5965
https://onlinelibrary.wiley.com/doi/abs/10.1002/ps.5965
https://www.sciencedirect.com/science/article/pii/S0048357519301981
https://www.sciencedirect.com/science/article/pii/S0048357519301981
https://www.sciencedirect.com/science/article/pii/S0048357519301981
https://www.sciencedirect.com/science/article/pii/S0048357519301981
https://www.academia.edu/download/71367215/Rameti_20Jangir__20et_20al.pdf
https://www.academia.edu/download/71367215/Rameti_20Jangir__20et_20al.pdf
https://www.academia.edu/download/71367215/Rameti_20Jangir__20et_20al.pdf
https://www.academia.edu/download/71367215/Rameti_20Jangir__20et_20al.pdf
https://www.academia.edu/download/71367215/Rameti_20Jangir__20et_20al.pdf
https://www.indianjournals.com/ijor.aspx?target=ijor:ija&volume=59&issue=2&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:ija&volume=59&issue=2&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:ija&volume=59&issue=2&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:ija&volume=59&issue=2&article=010
https://www.indianjournals.com/ijor.aspx?target=ijor:ija&volume=59&issue=2&article=010
https://www.cabidigitallibrary.org/doi/full/10.5555/20143255551
https://www.cabidigitallibrary.org/doi/full/10.5555/20143255551
https://www.cabidigitallibrary.org/doi/full/10.5555/20143255551
https://agris.fao.org/search/en/providers/122621/records/64722c7777fd37171a73711e
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=36&issue=3and4&article=018
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=36&issue=3and4&article=018
https://www.indianjournals.com/ijor.aspx?target=ijor:ijws&volume=36&issue=3and4&article=018
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-amaranthus-species-in-glufosinateresistant-soybean-glycine-max/5599844D635C956DB9FAE7308283AFD2
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-amaranthus-species-in-glufosinateresistant-soybean-glycine-max/5599844D635C956DB9FAE7308283AFD2
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-amaranthus-species-in-glufosinateresistant-soybean-glycine-max/5599844D635C956DB9FAE7308283AFD2
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-amaranthus-species-in-glufosinateresistant-soybean-glycine-max/5599844D635C956DB9FAE7308283AFD2
https://www.cambridge.org/core/journals/weed-technology/article/effect-of-glufosinate-rate-and-addition-of-ammonium-sulfate-on-annual-weed-control-in-glyphosateglufosinate24dresistant-soybean/B0FD7D52690D9C6F777A0AB89E28E2B3
https://www.cambridge.org/core/journals/weed-technology/article/effect-of-glufosinate-rate-and-addition-of-ammonium-sulfate-on-annual-weed-control-in-glyphosateglufosinate24dresistant-soybean/B0FD7D52690D9C6F777A0AB89E28E2B3
https://www.cambridge.org/core/journals/weed-technology/article/effect-of-glufosinate-rate-and-addition-of-ammonium-sulfate-on-annual-weed-control-in-glyphosateglufosinate24dresistant-soybean/B0FD7D52690D9C6F777A0AB89E28E2B3
https://www.cambridge.org/core/journals/weed-technology/article/effect-of-glufosinate-rate-and-addition-of-ammonium-sulfate-on-annual-weed-control-in-glyphosateglufosinate24dresistant-soybean/B0FD7D52690D9C6F777A0AB89E28E2B3
https://www.cambridge.org/core/journals/weed-technology/article/effect-of-glufosinate-rate-and-addition-of-ammonium-sulfate-on-annual-weed-control-in-glyphosateglufosinate24dresistant-soybean/B0FD7D52690D9C6F777A0AB89E28E2B3
https://cir.nii.ac.jp/crid/1570291225078479360
https://scholar.sun.ac.za/handle/10019.1/97088
https://scholar.sun.ac.za/handle/10019.1/97088
https://scholar.sun.ac.za/handle/10019.1/97088
https://scholar.sun.ac.za/handle/10019.1/97088
https://www.mdpi.com/2073-4395/12/2/453
https://www.mdpi.com/2073-4395/12/2/453
https://www.mdpi.com/2073-4395/12/2/453
https://www.mdpi.com/2073-4395/12/2/453
https://www.mdpi.com/2073-4395/12/2/453
https://www.cabidigitallibrary.org/doi/full/10.5555/20063130113
https://www.cabidigitallibrary.org/doi/full/10.5555/20063130113
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-annual-weeds-is-influenced-by-rate-and-growth-stage/1521DDE3E9792B46061A55C0F3CEFA28
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-annual-weeds-is-influenced-by-rate-and-growth-stage/1521DDE3E9792B46061A55C0F3CEFA28
https://www.cambridge.org/core/journals/weed-technology/article/glufosinate-efficacy-on-annual-weeds-is-influenced-by-rate-and-growth-stage/1521DDE3E9792B46061A55C0F3CEFA28
https://www.nature.com/articles/nature25447/1000
https://www.nature.com/articles/nature25447/1000
https://www.nature.com/articles/nature25447/1000
https://www.nature.com/articles/nature25447/1000

