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ABSTRACT

Field experiment was conducted at Rice Research Institute of Iran, Rasht in 2017 to study the efficacy of
some new herbicides in controlling the weeds of rice fields in comparison to current herbicides.
Treatments were included: triafamone+ethoxysulfuron (Council), flucetosulfuron  (Zechor),
pyrazosulfuron-ethyl 10% WG (Saathi), Pyrazosulfuron-ethyl 75% WG (Piroz) (all in recommended and
two times the recommended dosage) and recommended dose of current herbicides, butachlor
(Machete)+bensulfuron-methyl (Londax) and pretilachlor (Rifit)+bensulfuron) plus weedy and hand-
weeded control. Results showed that new herbicides, up to two times the recommended dosage, did not
have any phytotoxicity symptoms on rice while recommended dosages of common herbicides led to 5-
15% phytotoxicity. The efficacy of new herbicides (flucetosulfuron and triafamone+ethoxysulfuron) in
weed controlling was similar to common herbicides, while the efficacy of both pyrazosulfuron
formulations was not acceptable. Overall, the results of this study showed that two new herbicides
(flucetosulfuron and triafamone-+ethoxysulfuron), due to high efficiency in controlling a wide range of
weeds has the capacity to be replaced the current herbicides (butachlor and pretilachlor) that are going to
be eliminated due to environmental concerns in future.
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Table 1. General information of applied herbicides

General name

Trade name

Formulation

Investigated Manufacturer company

dose g.ai.ha*
Pyrazosulfuron (WP 75%) Piroz WG 75% 225 Leeds life science, UK
Pyrazosulfuron (WG 10%) Saathi WG 10% 15 UPL, India
Triafamone + Ethoxysulfuron Council WG 30% 30 Bayer, Germany
Flucetosulfuron Zechor WG 10% 30 LG, Korea
Butachlor Machete EC 60% 1800 Shimikeshavarz, Iran
Pretilachlor Rifit EC 50% 1000 Aryashimi, Iran
Bensulfuron-methyl Londax DF 60% 45 Jingsu Tianroug China
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Table 2. Mean comparison of barnyardgrass and bulrush visual assessment and biomass

Visual assessment (%) Biomass (g m?)

Treatments Bulrush Barnyardgrass Bulrush Barnyardgrass

6WAT 12WAT 6WAT 12WAT 6WAT 12WAT 6WAT 12WAT
Triafamone + Ethoxysulfuron 87+1.7" 77+6.0 98+1.3 9940.0 9+0.5 (68) 53+3.9 (60) 0£0.0 (100) 12+1.5 (98)
Flucetosulfuron 96+1.3  77+6.7 96+1.3 93+1.7 13+1.2 (54) 7+0.6 (95) 0+0.0 (100) 54+3.6 (93)
Pyrazosulfuron (WG 10%) 42467  78+3.3 63+3.7 33+1.3 16+1.5 (43) 21+0.9 (84) 54+3.5 (81) 536415 (32)
Pyrazosulfuron (WP 75%) 10.0 2+0.6 8+1.7 4+4.9 56+2.8 (1007) 5242.4 (60)  348+18.2(25") 57416 (27)
Butachlor + Bensulfuron 90+4.7  82+1.7 97+1.2 96+1.3 0+0.0 (100) 11+0.9 (92) 11+1.5 (96) 45+3.2 (94)
Pretilachlor + Bensulfuron 95+2.6  86+4.3 98+1.3 99+0.0 10+1.2 (74) 17+1.5 (87) 17+1.5 (94) 38+2.3 (95)
Weedy - - - - 28+1.4 (0) 131+4.4 (0) 279+10 (0) 790+8.4 (0)
Weed-free - - - - 0+0.0 (100) 2+0.6 (98) 0+0.0 (100) 6+0.9 (99)
LSD 20.7 19.3 10.3 5.6 7 5 23 24

Data shown in visual assessment columns are the percentage of herbicide efficacy that is calculated based on weed free and weed infested controls. There are two
numbers for each treatment in biomass columns: first number (outside of parenthesis) is the amount of weed dry matters per square meter of each plot and the second
number (inside the parenthesis) is the percentage of herbicides efficacy in weed biomass reduction compared to weed infested control. *The negative numbers
indicate that weed biomass in that treatments are more than weed infested control.

* Data * are standard errors.
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Table 3. Mean comparison of the effect of treatments on economic and biological yields.

Biological yield (kg ha™)

Treatments GWAT 12WAT Grain yield (kg ha)
Triafamone + Ethoxysulfuron 4990+208" 9190+487 4110+183
Flucetosulfuron 3850+135 8560+420 3890+152
Pyrazosulfuron (WG 10%) 1630+102 3900+169 1570+101
Pyrazosulfuron (WP 75%) 1050+88 2580+154 1010+66
Butachlor + Bensulfuron-methyl 4680+178 10860+536 47104211
Pretilachlor + Bensulfuron-methyl 3720+146 7680375 3630+128
Weedy 2080+139 3020+133 1220+72
Weed-free 37204130 92604491 4340+174
LSD 470 830 290

* The numbers after * are standard errors.

B cblis @l el ol Llyd 05 pal
slizl e b 4 e i gl oenl
Spls o Slae Gl ant 5 @ oSkes
SigwolS 9 2L ol o aS aded o ailead
on Sge 2l wn elyy po Jedls 25 ile
aS ul i (Deivasigamani, 2016) <é 5 1 8
Jbes wels s el (el slajles
@ g Wy jedle Sl le (st
o als o Shes o5 ONY 5 OFY DY SIS cas s
slogpSaale - (ow)n @b oy S
slacile JyuS 50 (aegs g p¥gmS gy (ullioy sy
& o 38 Sla Sl &S o s @ 5
o, Slas do 0 YO sg0 glylo ¢ pcale vals Lo
S 3 baiSaile (pl QL5 4 oS wog (g piien
Al ooly Cend ol gals g e slecale

.(Jabran et al., 2012)

W CE
as ol gl Gdsw gl b (L5 )sba
)O 6:3[41*9 kssl)ls ‘5‘)‘\) ‘°)3‘J-.¢-;5-5-19-‘“ u;‘l.QwS;ﬁLc

ais,S )18 Jabranetal., 2012) s 51 > 5
sla s ile 90 op)8 <
4 e llioaty g pY5uS 9 (erdwr Sy pb
S 099 IS oSS ey JB el
205 o0 Sl o Slee alEl ams )0 5 5 ,0dile
ol ol ol BYe 5l (S dag] Ll b
g GhalS 5l G Ghamty Sl o Slee
(SO g Hlesd 0 @y 4z ST og e slackle
L) by laascale 51 (26 il 156 cod
e Cond o 08kes Ll g 550 slacile
Frlbos on FeS Oeysleminr SUs iSGle
Ay oo Hh 4 clles Slas WS 50 b les
PR o @y adyy 4 0dl O)ly (58 Ol oS
Side g dgame glie Bpae b g (Swdinzg
SSbee s ey 51 B e sladile by
r alie b i o Slee a3l Jlod (nl 568
sl s 4 Cos basale bl
Cawl 0als (3155 525 500 Bizme g (s
sb,les z8ly o (Mohammadsharifi, 2001)
Sub 5l e gladle JpuS e Jge oaSGle


https://pubchem.ncbi.nlm.nih.gov/compound/Bensulfuron_methyl
https://pubchem.ncbi.nlm.nih.gov/compound/Bensulfuron_methyl

VYO VWAA 55l o 5l B+ 5,58 el o83 LS pole

e (WP 75%, WG 10%) (9,58l 555l
@ oarg b Jy o L Gl 4oy LB
olts laeals) Il Luld o S g 5 laoSa
wlie oLlS Gl mSale pl ((Cul oais ools
@bl LIS 55 Ggysdlam ) wibise (9)98)9m
shls s S i 5 OS> 69y 2 w9 Sl
o)lyed eg) (nl 5l g Sl Bgj0m (59) Sl 2L
Hogd oo Bpae L ESS HSHL L LMl o
WG sem¥sed 53y Srim slogeyn orlnle

Dol oo dpogh B LSS oL L YS! 10 10%

&l Sl
el 2l oS s Jlo colom b (o

5 ool 5 auslimsle)l (ol tanille,
aS ol |zl eSS = Sladsy duwie Daslus b
D9 oo (S19,08 oyl (6 Ko 5l aliwg o

REFERENCES

oSale g il Sl e slhale S
&9 b @b (9,98l gmgings o JuslS ayux
5 SBoys) @ )l pe 30 slodale S8 o
iSaale glacoS 5 L Gl ol 5l g sl (o
(925850t SN 50 5 9,985 e 65
rlple og alie (Slosipzry el ies
30 laagelinlg IS 00 5nS s Bpae 4 axgi b
98 bl L plejle paeal 5 Glnl @ &)l
5 e sl SIS ey B Bie e
Olgise |y 0ol S5 wae aSale 9o« amecan;
38 @l sbgsdle ¢y Rl Olee w
i gbale Sty (S ek osed (B
5 Wlsd (M3l (Blsigs)) LIl S
dloss K wlin b wSale o (2loleS s
95 Oelpl sl (i) Gedod Gl 50 gy 9590
Jr5sS Gln apdlymsinsls 5 Jedls aSle
it dogs BB 1L GollS e slacile plos

Saxr o Sale gea¥eed g0 (Bibl

1.

10.

Aminpanah, H. & Yaghoubi B. (2013). Efficacy of some herbicide for bulrush (Bolboschoenus
maritimus (L.) Palla control in paddy fields of Northern Iran. Journal of Plant Protection, 32(2),
245-255,

Ampong-Nyarko K. & De Detta S. K. (1991). A handbook for weed control in rice. IRRI,
Manila. Pp. 113.

Acharva, S. S. & Bhattacharva, S. P. (2013). Comparative efficacy of pyrazosulfuron ethyl and
bentazon with acetamides for weed control in transplanted boro rice (Oryza sativa L.) in the
lower Gangetic Plain Zone of West Bengal, India. International Journal of Bio-Resource and
Stress Management, 4(4), 506-509.

Aminpanah, H., Sharifi, P., Mohaddesi, A., Abbasian, A. & Javadi M. (2014). Rice grain yield
and weed growth as affected by plant density and pretilachlor rate. Philippine Agricultural
Scientist, 97(3), 266-272.

. Appleby, A. P. (2005). A history of weed control in the United States and Canada—a sequel.

Weed Science, 53, 762—768.

Brown, H. M., Gaddamidi, V. & Lee, P. W. (1998). Sulfonylureas. In Metabolic pathways of
agrochemicals, partl: Herbicides and plant growth regulators, T. R. Roberts, The Royal Society
of Chemistry Information Services. Pp. 849.

Brown, H. M. (1990). Mode of action, crop selectivity and soil relation of sulfonyl urea
herbicides. Pesticide Science, 29, 263-281.

Chopra, N. K. & Chopra, N. (2003). Effect of doses and stages of application of pyrazosulfuron
ethyl on weeds in transplanted rice. Indian Journal of Weed Science, 35(1&2), 42—46.

Chu, C., Lin, H. T., Wong, S. S. & Li, G. C. (2002). Distribution and degradation of
pyrazosulfuron ethyl in paddy field. Plant Protection, Bulletin, 44, 147-156.

Deivasigamani, S. (2016). Study of bio-efficacy and phytotoxicity of new generation herbicides
on triafamone and ethoxysulfuron in direct seeded rice (Oryza sativa). International Journal of
Applied Science, 3(2), 106-112.



w3998 g gogld 95580 gu S gl + 50l 3 wpa Gla S Gile LS oy i) Son g jalys VY

11. Farzan, S., Yaghoubi, B., Asghari, J., Mohammadvand, E., & Farahpor, A. (2014). Response of
rice and barnyardgrass (Echinochloa crus-galli) to rates and timings of paddy herbicides. Iranian
Crop Science, 42(3), 467-478.

12. Halder, P., Maiti, S., Bhattacharya, S. P., & Banerjee, H. (2005). Comparative efficacy of
Pyrazosulfuron Ethyl (PSE) alone and its combination with Molinate against weed complex of
boro paddy. Journal of Crop and Weed, 1(1), 49-53.

13.Jabran, K., Faroog, M., Hussain, M., Ehsanullah, M. B., Shahid, M., & Lee, D. J. (2012).
Efficient weeds control with penoxsulam application ensures higher productivity and economic
return of direct seeded rice. International Journal of Agricultural and Biology, 14, 901-907.

14.Kim, D. S., Koo, S. J., Lee, J. N., Hwang, K. H., Kim, T. Y., Kang, K. G., Hwang, K. S., Joe, G.
H., Cho, J. H., & Kim D. W. (2003). Flucetosulfuron: a new sulfonylurea herbicide. The BCPC
International Congress: Crop Science and Technology, Volumes 1 and 2. Proceedings of an
international congress held at the SECC, Glasgow, Scotland, UK, 10-12 November 2003 pp. 87—
92.

15.Kumar, S., Rana, S. S., Navell C. & Ramesh. (2013). Mixed weed flora management by
bispyribac-sodium in transplanted rice. Indian Journal of Weed Science, 45(3): 151-155.

16. Mohammad Sharifi, M. (2001). Practical guide of weed management in paddy fields of Iran.
Agriculture Jihad Ministry Publication, Extension Deputy. Pp 114. (In Farsi).

17. Moorthy, B. T. S. (2002). Evaluation of pyrazosulfuron ethyl alone and in combination with
molinate for controlling weeds in rainfed direct-seeded lowland rice. Indian Journal of Weed
Science, 34, 285-286.

18. Naylor, R. (1996). Herbicides in Asian rice transitions in weed management: Stanford
University. 270 Pp.

19. Nosratti, I., Sabeti, P., Chaghamirzaee, G., & Heidari, H. (2017). Weed problems, challenges,
and opportunities in Iran. Crop Protection. 29 (11), 1223-1231

20.Pal, S., Ghosh, R. K., Banerjee, H., Kundu, R., & Alipatra, A. (2012). Effect of pyrazosulfuron-
ethyl on yield of transplanted rice. Indian Journal of Weed Science, 44(4), 210-213.

21. Ramesha, Y. M., Ajayakumar, M. Y., Bhanuvally, M., Murthy K., & Roopashree, D. H. (2015).
Bio-efficacy of pyrazosulfuron ethyl 10% WP against weeds in transplanted rice. Acta
Scientifica International Journal of Agriculture, 1(1), 6-11.

22.Rosinger, C., Shirakura, S., Hacker, E., Sato, Y., Heibges, S., & Nakamura, S. (2012).
Triafamone (AE 1887196) a new rice herbicide for Asia, 544-548.

23.Russell, M. H., Saladini, J. L., & Lichtner, F. (2002). Sulfonylurea herbicides. Pesticide Outlook,
166- 173.

24.Singh, N., and Singh, S. B. (2011) Translocation and degradation of pyrazosulfuron ethyl in rice
soil. Pest Management Science, 67, 1451-1456.

25. Yaghoubi, B., Alizadeh, H., Rahimian, H., Baghestani, M., Sharifi, M., & Davatgar, N. (2010).
Key paper. A review on researches conducted on paddy field weeds and herbicides in Iran. 3™
Iranian weed science congress. Babolsar, Mazandaran, Iran. pp 2-11. (In Farsi).

26.Zhang, W., Webster, E. P., Blouin, D. C., & Linscombe, S. D. (2004). Differential tolerance of
rice (Oryza sativa) varieties to clomazone. Weed Technology, 18, 73-76.


javascript:void(0)
javascript:void(0)
http://www.cabdirect.org/search.html?q=au%3A%22Lee%2C+J.+N.%22

