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ABSTRACT

Monochoria vaginalis is an invasive weed of paddy rice fields and now has infested tens of
thousands of hectares of rice fields in north, three decades after being reported for the first time in
Iran. Late emergence, fast growing under rice canopy, flood tolerance and completion of life cycle
after rice harvesting, allows monochoria to survive and escape from the common weed
management practices in paddy rice. The efficacy of some herbicides for chemical control of
monochoria in pot and field conditions were investigated in Rice Research Institute of Iran in 2017.
The results of pot experiment showed that early post application (2-3 leaf stage) of soil applied
herbicides including flucetosulfuron, pyrazosulfuron, benzobicyclon, pyrazosulfuron + quinclorac,
triafamone + ethoxysulfuron controlled monochoria effectively (>90%). Other herbicides including
ipfencarbazone, thiobencarb, pendimethalin, pretilachlor, oxadiargyl and pyrazosulfuron (WG

75%) with = 55% reduction in monochoria biomass were not satisfactorily effective. In the field
experiment, foliar application of 2,4-D, dicamba + 2,4-D, bispyribacsodium, pyribenzoxim and

triafamone + ethoxysulfuron reduced monochoria biomass =90% While propanil with 23%
control had a poor performance in controlling of his weed.
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Table 1. Treatments of the experiment 1

Herbicide Formulatio Trade Investigated . .
- Chemical family Manufacturer
Common name n name dose (gr.ai/ha)

bensulfuron-methyl DF 60% Londax 30 Sulfonylureas Barzegaran barjasteh
benzobicyclon SC 50% - 375 Other Sds Biotech k. k.
flucetosulfuron WG 10% Fluxo 30 Sulfonylureas LG Life science
halosulfuron-methyl WG 75% Sempra 30 Sulfonylureas Nissan chemical industries
ipfencarbazone SC 25% - 150 Tetrazolinones Hokko chemical Ind
oxadiargyl EC 3% Topstar 90 Oxadiazoles Upl, India
pendimethalin EC 33% Stamp 990 Dinitroanilines Rahaandishkavan
pretilachlor EC 50% Rifit 750 Chloroacetamide  arig shimi
pyrazosulfuron-gthyl WG 75% Pirouz 22.5 Sulfonylureas Leeds life Science
pyrazosulfuron-ethyl WP 10% Saathi 15 Sulfonylureas Upl limited, mumbai India
pyrazosulfuron-ethyl WG 10% Sirius 140 Sulfonylureas Nissan chemical industries

Sulfonylureas +

- 0,

pyra_zosulfuron ethyl + 17% Pyrazchlor 595 Chloroacetamide Bazarganan saray sepand
pretilachlor EB/pp s pars

Sulfonylureas +
pyrazosulfuron-ethyl + 5 540, - 378 Quinoline -
quinclorac N

carboxylic acid
thiobencarb EC 50% Saturn 2000 Thiocarbamates Moshkfam fars
triafamone + o . Sulfonanilide +
ethoxysulfuron WG 30% Council 45 Sulfonylureas Bayer
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Table 2. Treatments of the experiment 2

Herbicide Formulatio Dose . .
Trade name  (gr.ai’/ha Chemical family Company

Common name n )
24-D SL72%  U46D-Fluid 1080 Phenoxy-carboxylic acids Rarl'j‘ae;'g”h
dicamba + 2,4-D SL 46.4% Dialen 928 Benzoic acid + Phenoxy—carboxyllc Syngenta

Super acids

bispyribac-sodium SC 40% Clean weed 40 Pyrimidinyl (thio) benzoates Plrakesihtshlm
bispyribac-sodium SC 12/5% Vejin 31.25 Pyrimidinyl (thio) benzoates Kavoshkimia
triafamone + WG 30% Council 450 Sulfonanilide + Sulfonylureas Bayer
ethoxysulfuron

. . Kimiaye Sabze
propanil EC 36% Stam F-34 5400 Amides Shargh
pyribenzoxim Eastchem

Nontreated control

EC 5%

Primax

600

Pyrimidinyl(thio)benzoate
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Table 3. Mean comparison of the soil applied herbicide efficacies in Monochoria vaginalis control based on visual and
biomass assessment

. 210
Visual weed control (%) Biomass g/m (%

Treatments reduction)
13WAT 2WAT 3WAT AWAT 4 WAT
bensulfuron-methyl 11 31 61 73.3 (0.20) 77.3
benzobicyclon 39.6 71 81 81 (0.07)91.7
flucetosulfuron 41 97.3 100 100 (0) 100
halosulfuron-methyl 11 20.6 37.6 39 (0.32) 64.1
ipfencarbazone 10.3 11 15.6 3.3 (0.41) 53.7
oxadiargyl 61 14.3 12.3 53 (0.48) 46.4
pendimethalin 9.3 12 15.6 3.6 (0.53) 40.5
pretilachlor 4.3 15.6 6 4.3 (0.53) 40.9
pyrazosulfuron-ethy (WG 75%) 3.6 8 4.3 0 (0.93) *103.28
pyrazosulfuron-ethy (Saathi) 31 84.3 91 84.3 (0.04) 95.1
pyrazosulfuron-ethy (Sirius) 8 98 95.6 82 (0.05) 94
pyrazosulfuron-ethyl + Pretilachlor 100 100 100 98 (0.01) 98.5
pyrazosulfuron-ethyl + Quinclorac 91 100 100 100 (0) 100
phiobencarb 9.6 10.6 14.6 43 (0.68) 23.9
priafamone + Ethoxysulfuron 39.6 51 74.3 84.3 (0.06) 93.3
Nontreated control - - - - (0.90) 0
LSD (P=0.05) 2.03 2.59 2.63 2.69 (0.090) 8.162

@ WAT= week after treatment. Numbers in the parentheses represent weed dry weight (g.m?) and numbers outside the
parentheses represent the percentage of weed biomass reduction in related treatment. ® Data greater than 100 indicate increase in
weed dry weight compared with nontreated control.
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Table 4. Mean comparison of the effects of foliar applied herbicide on Monochoria vaginalis biomass based on visual
assessment.

Biomass g/m

Treatments Visual weed control (%) (% reduction)

3 *WAT 7 WAT 3 WAT 7 WAT
2.4-D 100.0 100.0 (0.0) 100 (0.0) 100
dicamba+2,4-D 100.0 100.0 (0.0) 100 (0.0) 100
bispyribac-sodium (SC 40%) 100.0 100.0 (0.0) 100 (0.0) 100
bispyribac-sodium (SC 12/5%) 98.3 93.6 (3.9)98 (16.2) 96
triafamone+ethoxysulfuron 100.0 91.6 (0.0) 100 (36.6) 92
propanil 50.3 17.0 (90.3) 60 (373.1) 23
pyribenzoxim 95.0 95.00 (4.3)98 (8.5)98
Nontreated control - - (226.6) 0 (490.1) 0
LSD (p=005) 4.36 3.68 6.82 (2.79) 12.99 (2.40)

@ WAT= week after treatment. Numbers in the parentheses represent weed dry weight (g.m?) and numbers outside the

parentheses represent the percentage of weed biomass reduction in related treatment.

s g alie Ly b iSile
(S g5 4ol

Ll s s s LaiScile LIS (Gudow ol 3

U iy Js slaamall) O pasS & sline
L ol 31 = slls 0Ll 2S5 5 (S 4
selasl ) sl 2 b s s (S
(b5 Al S sl iSile (s 5
«(SC 40%) Stk o 5 LalSls +g3, 48 5
53 Sl B 5 aslacils JalS lLgs oo
EC ) oSl sl e (S5l 4 i i 3lLa
Y | S— m—...sjjzﬁﬂ «(12.5%
2 Sl J S I3 5 O 5 5 S 5
SiScide Ws g sacide ol JmS s (A4)
IS 53 €INF) J5d o LS A Ll
S0 sV g b bl s Slas xS o s s

BIESOENTGN T g s pScile =

ol 5 lacals (aScile bl Jlesl
Jhel 51 awis an) Sl 8 s e L
e ol i 53 5 JS,gba il (bl
SIS Ul sy il atia Cuka 5 4o 53 LSl
(SC 125%)  mduSl sl slaiSile
oS5 a0 Jobsn 5 Ol WS P+ 05eLL S
(Fgd) 55 Iy el dwo s YV 5 clia g
Slaazals

D9 )Jbg_.zlf« Sd>ee .,L:u)

L&l (Bolboschoenus maritimus L.) L ;s
Cosledd i8S BBy iScile L
.(Yaghoubi et al., 2017)

amlin sy el s e ob5)
sl s 5o a8 e DL Y Joder s

O_L\)\S QL:_' BE cJ_’JCﬁmﬂj ngja)‘.b‘ Bl 64»...1:;


https://www.cabi.org/isc/datasheet/34807#47ACC291-E662-413C-8640-9BD8727AEEE2

(D0 3 aslacile Jils das /(\YAA) G0 5 5 2

\td

(2 3obalST 5 S e sy o)L
Ay jacade ol d xS s g S LIS slls
s s Ascile 5l g 5 B sl > S
e S ) e s Ll iz iy o paile
w‘&WJﬁS&‘ﬂjS&\)SGGJ‘j}J}L

Olalpsuin

Ny sl isdle (bl il 5

(Jo3okal ST s sy 053U sl (oK 5
S U glaamalS gy, 2 S8 LIS 180
e isScie ol Oliie Sos Lsg Sl Jes
L les S 20158 S Al bt 28
AR IS 50 By laiSdls Sl 4 ax
Ao ol By Lilen I g 5 aslacile
53 L0l (s G Brae DS e it
LJ s

FPR P P Py

Abbas, T. Nadeem, M., Tanveer, A. and
Zohaib, A. 2016. Low doses of
fenoxaprop-P-ethyl cause hormesis in
littleseed canarygrass and wild oat.
Planta Daninha. 34(3): 527-533.

Abbott, W.S. 1925. A method of
computing the effectiveness of an
insecticide. J. Econ. Entomol. 18:
265-267.

Ampong-Nyarko, K. and De Datta, S.K.
1991. A Handbook for Weed Control
in Rice. International Rice Research
Institute. 113 Pp.

Belz, R.G. and Duke, S.O. 2014.
Herbicides and plant hormesis. Pest
Manag. Sci. 70(5): 698-707.

Bernasor, P.C. and De datta, S.K. 1986.
Chemical and cultural control of
bulrush (Scirpus maritimus L.) and
annual weeds in lowland rice (Oryza

=l 03 o 2050 WSSl (62, 855 5 (52,5855
B b slamalS o) s ol
il 3l e LOT Ll a0z andllas o s as
CkB e ool gl 058 00 5 g
5% Pladm ST sm 4 ez SL Al 5 LS
5 Gk ) SO L) LU e ST
s i IS g ol 51 ey Ygome o5 (Gl
I3 slaiscile 1 g3,58 5 4SOl 8 8 iy
rroRSaie ol s g H5IS Sd
(e 5 By 5 Blsd) S O 2L 55
S g Bl Sl g cpls abshe 5 5168
SLa S Cile 0155 e il 3 el
B e de s Hlode IS Gl s G
Do IS 1 (Sl 8 SIS G S s
e T T L RU-E 1) S CYA DI PR
OS5 O 58 s s 518) 05l L 5 5
+ O s 53y S L1055 58] e 55 g
SOWP 10%6) 1035 58 53l s ST S 5 S
slaisile 555 (09,5 g oS 51+ 0500k 5
O3 il ¢ Joro0 3,58 s lla ¢ J200 5 58) v

&be

sativa L.). Weed Res. 26(4): 233-244.

Cheng, W., Sakai, H., Nishimura, S., Yagi,
K. and Hasegawa, T. 2010. The
lowland paddy weed Monochoria
vaginalis emits N2O but not CHa.
Agric. Ecosyst. Environ. 137(1): 219-
221.

Cook, C.D.K. 1989. Taxonomic revision of
Monochoria (Pontederiaceae). In:
Plant Taxonomy, Phytogeography
and Related Subjects (ed. by Tan, K.,
R.R. Mill and T.S.Elias). The Davis
and Hedge Festschrift, Edinburgh
University Press, Edinburgh. 149-
184.

Duke, S.O., Cedergreen, N., Velini, E.D.
and Belz, R.G. 2006. Hormesis: Is it
an important factor in herbicide use
and allelopathy? Outlooks Pest
Manag. 17(1): 29-33.



e 5 acile lant IS 5l S Cile (5 SUL S

Ghasemi, S., Zand, E. and Minbashi, M.
2010. Supplying a dispersion map
and populations indexs Monochoria
vaginalis in Langroud's fields. The
3rd Iranian Weed Science Congress,
17-18 February 2010, Babolsar.

Golmohammadi, M.J. 2018. Identifying
and determining the dominance of
weeds in rice fields due to different
climatic, weather and management
conditions with GIS and GPS system
in Guilan Province. PhD Dissertation
in Weed Science. University of
Mohaghegh Ardabili. 129 Pp.

Herath, H., Abeysekara, A. and
Senevirathne, R. 2007. Effect of
pretilachlor+pyribenzoxim 320 EC
on weed control in wet-seeded rice in
Sri Lanka. Paper presented at the
Proceedings of the 21st Asian Pacific
Weed Science Society (APWSS)
Conference, 2-6 October 2007,
Colombo, Sri Lanka.

IRRI. 1981. Proceedings of the
Conference on Weed Control in Rice.
Los Barios Philippines. 422 Pp.

Im, 1., Kim, S. and Kang, J. 2007. Control
of sulfonylurea-resistant weeds in
paddy fields of Korea. Paper
presented at the Proceedings of the
21st Asian Pacific Weed Science
Society (APWSS) Conference, 2-6
October 2007, Colombo, Sri Lanka.

Kido, T., Okita, H., Okamura, M.,
Takeuchi, T. and Morita, K. 2016.
Development of a rice herbicide,
ipfencarbazone. J. Pestic.  Sci.
41(3):113-1109.

Kim, D.S., Hwang, K.H., Lee, J.N. and
Koo, S.J. 2006. Herbicidal action
mechanism of flucetosulfuron.
Korean J. Weed Sci. 26(3): 316-322.

Kobayashi, M., Honda, H., Yamaji, Y.,
Hanai, R. and Yasuda, A. 2007.
Biological performance of
bispyribac-sodium+ thiobencarb 915
OD in rice. Proceedings of the 21st
Asian Pacific Weed Science Society
(APWSS) Conference, 2-6 October,
Colombo, Sri Lanka. 246-251.

Kuk, Y.I., Jung, H.l., Kwon, O.D., Lee,
D.J., Burgos N.R. and Guh, J.O.
2003. Sulfonylurea herbicide
resistant Monochoria vaginalis in
Korean rice culture. Pest Manag. Sci.
59(9):949-961.

Kuk, Y.I. and Kwon, O.D. 2003. Effective
herbicides for control of

sulfonylurea-resistant ~ Monochoria
vaginalis in paddy field. Korean J.
Crop Sci. 48(4): 286-291.

Kuk, Y.l., Kwon, O.D. and Im, 1.B. 2004.
Effective herbicides by application
timing for control of sulfonylurea
resistant  Monochoria  vaginalis,
Lindernia dubia, and Rotala indica in
wet-seeding and machine
transplanting rice culture. Korean J.
Weed Sci. 24(1): 30-42.

Kumar, V. and Ladha, J.K. 2011. Direct
seeding of rice: Recent developments
and future research needs. Advance
Agric. 4(13): 111-297.

Lamid, Z. 1981. Biology and response of
Monochoria vaginalis to selected
herbicides at different growth rate.
Online available. 2018.
http://agris.fao.org/agris-
search/search.do?recordID=XB81108
87. html. Accessed: June 13, 2018.

Li, H., Zhang, L.I., Zhu, W.D., Qiu, Y.l
Yao, Y.T. and Zhang, J. 2012. Effects
of Wettable Powder mixed with
quinclorac and pyrazosulfuron for
control of weeds in direct sowing rice
fields. Hubei Agric. Sci. 3: 0-24.

Mahbub, M. and Bhuiyan, M. 2018.
Performance of bensulfuran methyl
12%+ bispyribac sodium 18% WP
against annual weeds in transplanted
rice (Oryza sativa L.) cultivation in
Bangladesh. Scientia. 21(3): 85-92.

Mahmoudi Otaghvari, A. and Asghari, J.
2012. Important Weeds of Farms and
Rangelands of Iran. Mazandaran
University (In Persian). 179 Pp.

Mohammad Sharifi, M. 2000. Practical
handbook of paddy weeds and
herbicide management in Iran:
Ministry of Agriculture. (In Persian).
114 Pp.

Naylor, R. 1996. Herbicide Use in Asian
Rice Production. Perspectives from
Economics, Ecology, and the
Agricultural Sciences. In: R. Naylor
(ed.), Herbicides in Asian Rice
Transitions in Weed Management, 3—
26. Institute for International
Studies, Stanford Univ., and IRRI,
Palo Alto and Manila.

Obuchi, K. 1991. Herbicide use in paddy
rice in Japan. Short report of Nissan
Chemical Industries, Ltd. p1-48. (in
Japanese).

Pal, S., Ghosh, R., Banerjee, H., Kundu,
R. and Alipatra, A. 2012. Effect of



https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Proceedings+of+the+21st+Asian+Pacific+Weed+Science+Society+(APWSS)+Conference%2c+2-6+October+2007%2c+Colombo%2c+Sri+Lanka%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Proceedings+of+the+21st+Asian+Pacific+Weed+Science+Society+(APWSS)+Conference%2c+2-6+October+2007%2c+Colombo%2c+Sri+Lanka%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Proceedings+of+the+21st+Asian+Pacific+Weed+Science+Society+(APWSS)+Conference%2c+2-6+October+2007%2c+Colombo%2c+Sri+Lanka%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Proceedings+of+the+21st+Asian+Pacific+Weed+Science+Society+(APWSS)+Conference%2c+2-6+October+2007%2c+Colombo%2c+Sri+Lanka%22
http://agris.fao.org/agris-search/search.do?recordID=XB8110887
http://agris.fao.org/agris-search/search.do?recordID=XB8110887
http://agris.fao.org/agris-search/search.do?recordID=XB8110887

(D0 3 aslacile Jils das /(\YAA) G0 5 5 2

YA

pyrazosulfuron-ethyl on vyield of
transplanted rice. Indian J. Weed
Sci. 44(4): 210-213.

Sandral, G.A., Dear, B.S., Pratley, J.E.
and Cullis, B.R. 1997. Herbicide dose
rate response curves in subterranean
clover determinate by a bioassay.
Aust. J. Exp. Agri. 37: 67-74.

Schabenberger, O., Tharp, B.E., Kéells,
J.J. and Penner, D. 1999. Statistical
tests for hormesis and effective
dosages in herbicide dose response.
Agron. J. 91(4): 713-721.

Siadat, A., Madhaj, A. and Esfahani, M.
2013. Cereals. Publications
University of Mashhad. 352 Pp.

Soerjani, M., Kostermans, A.J.G.H and
Tjitrosoepomo, G. 1987. Weeds of
Indonesia. Jakarta, Indonesia: Balai
Pustaka, 716 Pp.

Song, J.E., Park, M.S., Jeong, J.H., Park,
E.H. and Jeong, C.K. 2011.
Herbicidal efficacy affected by
different formulation of
benzobicyclon-mixtures herbicides in
paddy rice field. Korean J. Weed Sci.
31(4): 384-393.

Swarbrick, J. and Mercado, B.L. 1987.
Weed Science and Weed Control in
Southeast Asia: An Introductory
Text for Students of Agriculture in

Southeast Asia: Food and Agriculture

Organization of the United Nations.
203 Pp.

Tu, AP, Gong, F.T., Zhu, W.D., Wang, J.
and Lian, L. 2011. Effects of 17%

Wettable Powder mixed with
bensulfuron methyl and
pendimethalin for control of weeds in
transplanted rice fields. Hubei Agric.
Sci. 21, 021.

Tungmunnithum, D., Boonkerd, T.,
Zungsontiporn, S. and Tanaka, N.
2016.  Morphological  variations
among populations of Monochoria
vaginalis (Pontederiaceae) in
Thailand. Phytotaxa. 268(1):57- 68.

Varshney, C. and Rzbéska, J. 1976.
Aquatic Weeds in South East Asia.
Springer Science+Business Media.
396 Pp.

Yaghoubi, B., Tahghighi, H. and

Mohammadvand, E. 2017.
Evaluation of quinclorac herbicide
for bulrush (Schoenoplectus

maritimus L.) and barnyardgrass
(Echinochloa crus-galli L.) control in
transplanted rice. J. Crop Prod.
Proc. 7(1) :17-29.

Yaghoubi, B., Alizadeh, H., Rahimian, H.,
Baghestani, M., Mohammad Sharifi,
M., and Davatgar, N. 2010. A review
on researches conducted on paddy
field weeds and herbicides in Iran.
3rd lranian Weed Sci. Congress.
Babolsar, Mazandaran, Iran. pp 2-
11. (in  Persian with English
abstract).

Zimdahl, R. 2010. A History of Weed
Science in the United States. Elsevier
Inc. 207 Pp



