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Efficacy of Pre-emergence Herbicides on Weed Control in Sawtooth Coriander
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ABSTRACT

Sawtooth coriander (Eryngium foetidum L.) is one of the most important export herbs
of Thailand. Despite weeds being the major problem in its cultivation system, effective
herbicide control procedure has not yet been developed. The objective of this research was
to investigate the efficacy and suitability of 11 pre-emergence herbicides in sawtooth
Coriander cultivation. The study was carried out from January 2017 to April 2018 in a
farmer’s field in Nakhon Sawan province. The 11 pre-emergence herbicides investigated
were metribuzin, flumioxazin, oxyfluorfen, oxadiazon, clomazone, acetochlor, butachlor,
s-metolachlor, alachlor sulfentrazone and pendimethalin at the application rates of 70, 5,
37.6, 75, 38.4, 200, 240, 96, 288, 22.4 and 198 g ai/rai respectively. They were compared with
non-treated control and hand weeding. Results showed that metribuzin, flumioxazin,
clomazone, acetochlor, butachlor, s-metolachlor and alachlor were toxic to sawtooth
coriander. The sawtooth coriander could not grow in the metribuzin and acetochlor treated
plots. In addition, clomazone caused the sawtooth coriander to die at 15 days after
germination. Only, oxyfluorfen, oxadiazon and pendimethalin were less or non-toxic to the
crop with effective weed control up to 30 days after application, resulting in higher yield
than other herbicides. When costs of weed control among treatments were compared,
results showed that oxyfluorfen, oxadiazon, and pendimethalin costed 4 — 7 times less than
hand weeding.
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umioxazin, clomazone, acetochlor, butachlor
uwaz alachlor Hufiusasiuinduss Tnadnase
nmaasuivlazesdiuindiss asmdntois
metribuzin WA acetochlor ¥ ¥ifusauLs
wulalalduazaeluiign (Azuuuwiriy 10)
§IUTINVAIBNY umioxazin, s-metolachlor,
butachlor Waz alachlor fkasan1siasyiivla
PaRNBHSIFI Ui (Table 1) Favi liana
wuUussin S ST wuAuTuasnn
NIINIBNIATBNDA WAV UTINIUAL LAY
n33nBlimda i nmsUssfiusheanen
fIUF15ITATENY clomazone vinlwluaag
Furndwsaiddarafisze: 7 Junasean
i %‘*ﬁ:&’ﬂmiw%ty@ﬂmLLatmﬂaﬂu‘ﬁqm

Tuzneseee 15-30 Fundesen Taiiiansndn
JoNY oxyfluorfen, oxadiazon, sulfentrazone
war pendimethalin LuifudnsafuRNEWS
§0AANDIAUNITNARDITAY Smith (2004)
Al ansi19a oAy pendimethalin 875
160-317 n.(ai)/l5 IiduRssadnlan waznns
THansidaiaiie oxyfluorfen Wax oxadiazon
Tiduisseisnnvaszidaldun nswan ind
vaNuAs uazviexvivg) Sesiosldmunouign
a3 Ju (18FNATURTAMY, 2551;
Kavaliauskaite, 2007; Qasem, 2007; Sharma
et al, 2009) WANLIN oxyfluorfen (Juiusa
AnAuddss i liludasiauee ualddewa
NILNUFADWANAR (Daugovish et al., 2007)

Table 1 Effect of herbicides on phytotoxicity of sawtooth coriander at 7, 15 and 30 days

after germination in January - May 2017 and November 2017- April 2018

Phytotoxicity Rating”

Treatments Rate 2017 2018
(g ai/rai)
7 DAG” 15 DAG 30 DAG 7 DAG 15 DAG 30 DAG
control - 0 0 0 0 0 0
hand weeding - 0 0 0 0 0 0
metribuzin 70 10 10 10 10 10 10
umioxazin 5 8 8 8 8 8 8
oxyfluorfen 37.6 0 0 0 0 0 0
oxadiazon 75 0 0 0 0 0 0
clomazone 384 7 10 10 7 10 10
acetochlor 200 10 10 10 10 10 10
butachlor 240 7 7 7 7 7 7
s-metolachlor 96 4 4 4 4 4 4
alachlor 288 9 9 9 9 9 9
sulfentrazone 224 0 0 0 0 0 0
pendimethalin 198 0 0 0 0 0 0

7-9 = severely toxic 10 =completely killed
? DAG = Days After Germination
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2, ﬂszﬁw%mw'iunﬁﬂfmqu’a’ﬁﬁﬁ
SuRzinulunlameansy w.a. 2560
e W, 2561 e TimsimlueunasTung
Tun naundsuw (Echinochloa colona L.)
wanAuun (Digitaria ciliaris (Retz.) Koel.)
na1AunN1 (Eleusine indica (L.) Gaertn)
Rnlanfiu (Boerhavia erecta L) waznzifd
(Eclipta prostrata (L) L) (Table 2) Usc&n5nw
Tumamuquﬁ’mﬂmﬁv’o 2 T Winanmeanaly
Tumaieaiu Taparsmdaiafis metribuzin,
oxyfluorfen, oxadiazon, acetochlor, alachlor
uaz pendimethalin 8Usz@nSnmaliuan fuis
166 auiaszey 30 Junaenuans aruaszia
dulunmameansefisz@ndnwaiuna Yol
Punaefiszey 30 Jundswuans (Table 3)
wAvz il fousiansinda Yoy metribuzin
LAY acetochlor ﬁﬁ'ﬁtﬁwﬁmwtumimnqu
Syl dAuaiduindaindnss ausiin19ld
§719M9AT8NY oxyfluorfen, oxadiazon WA
pendimethalin lyiduRuaanndrsy way
fszAnsnmlunmsmuaniofialdd aaandes
fuminutpesTeRsinoluudasiasni

and b

N330358U q wAlNuAnANNRARNUNTINAS

v o A v

NNIINTATBNBAIBUTNIUAL LATUAENIN
a9l udAyneadAfunssuisliidae
JUNY (Table 4) HAN1INARBTi oAy
N1INARNYRY Kumar et al, (2015) fiwyn
nslfansinantadis pendimethalin 851
240 n/l3 fusz@ndnmwlumanueu aisléd
wesrRnUszianlunauuarlundie was
Sumeetsingh et al, (2017) 9189 1UTF1INTA
5 oxyfluorfen Wus1ImMyaINDUIzLAN
IHwunpuivRsen (pre-emergence) s
Uszdndnmlunisruauioialdd wuider
AUNAN1SNARBYYRY Poddar et al, (2017)
WU31 §15 oxyfluorfen #m51 64 n./l3
ﬁﬂitﬁﬂﬁﬂﬁWIuﬂﬁiﬂ’mﬂ‘Ni’ﬁﬁﬁﬂzﬂﬂLLﬂ‘U
Tun¥e waznn léfgeiis 75% wWeauFpuiiiny
funssnddluidndudis we Uygure et al,
(2010) 91297UI1 §1ITATBNY oxyfluorfen
LAY oxadiazon ﬁﬂizﬁm%mw’[umimuqu
Fugldfninasidatadis pendimethalin
TunsmuanTizluulamenuay

Table 2 Types and number of weed of the non-treated plots in January - May 2017 and

November 2017- April 2018

2017 2018
Type Number of (%) Number (%)
plant/m® of plant/m?
Grasses
- Echinochloa colona L. 89 20 78 16
- Digitaria ciliaris (Retz.) Koel. 52 12 99 20
- Eleusine indica (L.) Gaertn 74 17 62 12
Broadleaves
- Boerhavia erecta L. 108 25 1283 24
- Eclipta prostrate (L.) L. 112 26 142 28
Total 435 100 504 100
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Table 3 Efficacy of herbicides at 7, 15 and 30 days after application in January - May 2017
and November 2017- April 2018

Weed control”

Rate
Treatment 2017 2018
(@ai/ral) 7 pAa? 15 DAA 30 DAA 7DAA  15DAA 30 DAA
control - 0 0 0 0 0 0
hand weeding - 10 10 10 10 10 10
metribuzin 70 10 10 10 10 10 10
umioxazin 5 7 5 5 7 5 5
oxyfluorfen 376 9 9 9 9 9 9
oxadiazon 75 9 8 8 9 8 8
clomazone 384 6 5 5 6 5 5
acetochlor 200 9 8 8 9 8 8
butachlor 240 5 5 5 5 5 5
s-metolachlor 96 8 7 6 8 7 6
alachlor 288 8 8 7 8 8 7
sulfentrazone 224 6 6 5 6 6 5
pendimethalin 198 9 9 9 9 9 9

"' Weed control was assessed by visual rate from 0-10 0 = no control 1-3 = slightly control,
4-6 = moderately control, 7-9 = good control, 10 = completely control ¥ DAA = Days After Application

Table 4 Dry weight of weed at 30 days after application in January - May 2017 and
November 2017- April 2018

Rate Dry weight of weed (g)/m®
Treatment (g ai/rai) 2017 2018
control - 269 ¢ 49.0 ¢
hand weeding - 0 a 0 a
metribuzin 70 0.8 a 11a
umioxazin 5 7.3 ab 93 b
oxyfluorfen 37.6 0.6 a 09 a
oxadiazon 75 25 ab 3.1 ab
clomazone 384 7.0 ab 10.7 b
acetochlor 200 16 ab 2.6 ab
butachlor 240 10.1 ab 150b
s-metolachlor 96 3.7 ab 81Db
alachlor 288 35 ab 53 ab
sulfentrazone 22.4 123 b 164 b
pendimethalin 198 21 ab 44 ab
CV(%) 36.2 471

" Means in the same column followed by a common letters are not significantly different at the 5%

level by DMRT
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3. masuiulauacnandnvaindnsa

Frurusuingdusy Tudnirsmeane
W.A. 2560 waz W.A. 2561 WinaluTuniadenti
(Table 5 wa Table 6) laewu uiasiisinigld
§19019A1¥NY oxyuorfen, oxadiazon
war pendimethalin THITUIUFURNTHSI6D
WL liuanseiunsaantunIsNdsn1siee
SuRBEILULTIUAY waLIHTWUFUNIANTN
n5lda1inanTeRwsdadunarnisnis
lasifdadwns Taslul wea. 2560 n35nis
msldians oxyfluorfen Tismnudiulafegegn
622 Fiu/mIN 5898900 MFLA oxadiazon WA
pendimethalin T#auududy 5772 uay
4732 fw/msy wazlud we. 2561 n38As
N51Ha15 oxyfluorfen oxadiazon WaE
pendimethalin T uIusiuLafe 629.3, 544
WRT 499.3 Fu/MIN MNAITY iiulein
msldiansidn TR 3 siad Wussian
JoNBUTsInWUnouIBNDIOn ¥IDa13ANIR
SynAltnauli Inan a9 1 uIuFuseg
PISTRR!

gdausuuludadu anuely waz
AN LY f\jmﬁuﬁizﬂztﬁmﬁm 120 U

Wuin n3AsRIEasida Ty Tl
Apdiu ANNEILL LazAanNn ety laiuansng
AUNOEER wanINnINITHABLA TR ST
aniunssNIsnsldansidniufis metribuzin,
clomazone g acetochlor ﬁlﬂmmimﬁmﬁm
nawdnld Tudn1meany w.A. 2560 Bousd
Msdiansiae Fuie oxadiazon WAz oxyfluorfen
Tﬁwawﬁmgaqﬂmmﬂ@hoﬁ’u An 2,096.1 LAY
19527 nn/l3 uaz pendimethalin THinanAngH
J09a9N1 (1,585.1 nn/ls) waliuansgann
n33NIssidnfesesuau (1,685.3 nn/ls)
HANIMAaBIeAARBSTUTIB9 LB Uygure
et al, (2010) fiwuh asmdnTafias oxyfluorfen,
oxadiazon W&y pendimethalin H1U3&n5n W
Tunsmuan iz luvenuaalds

Tud we. 2561 wuin ns3nd5idm
Trfigfapusseniau nanangegn 2,548.48
nn/l3 389893 Ae n3INABNHaNT oxyfluorfen,
pendimethalin uaz oxadiazon TAnaHAAGIG
1,924.8 1,696.21 ae 1,307.31 ﬂﬂ./\lil
ANEsY gondnssuisnsldansuiadu
Fslhnandnagsznine 50.67-41056 nn/ls
funssaddlimdn v vnanan 51246 nn/ls

Table 5 Effect of herbicides on growth and yield of sawtooth coriander in January - May 2017

Rate Density” Leaf /plant’ Leaf wide® Leaf length®  Yield”
Treatment L 2 .
(g ai/rai) (no. of plants/m®) (no.) (cm.) (cm.) (kg/rai)
control - 3548 ¢ 191 ¢ 14 b 15.2 cd 459.9 de”
hand weeding - 496.0 ab 20.1 bc 17ab 191 a 1,685.3 b
metribuzin 70 0 f 0 d 0 c 0 0 f
umioxazin 5 160.7 ed 222 b 19 a 17.6 bc 795.3 cd
oxyfluorfen 375 622.0 a 21.0 bc 1.7ab 19.0 ab 19527 a
oxadiazon 75 5772 a 224 b 20 a 215 a 2,096.1 a
clomazone 384 0 f 0 d 0 ¢ 0 e 0 f
acetochlor 200 0 f 0 d 0 c 0 e 0 f
butachlor 240 223.2 cde 224 b 18ab 171 bc 4723 ef
s-metolachlor 96 387.2 bc 220 b 17 ab 182 abc 1,08325 ¢
alachlor 288 234.0 cde 22.3 ab 1.7 ab 15.6 bcd 541.9 de
sulfentrazone 224 276.0 dc 218 b 16ab 146d 5171 de
pendimethalin 198 473.2 ab 232 a 19 a 19.3 ab 15851 b
CV(%) 30.7 7.0 13.9 12.9 254

" Means in the same columns followed by the same letter are not signicantly different at the 5% level by DMRT
? Density (no. of plants/m?) were collected at 30 days after application

¥ Leaf per plant, leaf wide, leaf length and yield were collected at 120 days after application
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Table 6 Effect of herbicides on growth and yield of sawtooth coriander in November 2017-
April 2018

Treatment Rate (g ai/ Density” , Leaf /plant’ Leaf wide” Leaf length® Yields.’
rai) (no. of plants/m°) (no.) (cm.) (cm.) (kg/rai)
control - 279.3 ed 154 d 14 e 95 cd 5125 d"
hand weeding - 610.7 a 185 a 28 a 196 a 25485 a
metribuzin 70 0 e 0 d 0 f 0 d 0 f
umioxazin 5 166.7 ed 16.9 bc 22 bc 16.8 ab 3554 cd
oxyfluorfen 375 629.3 a 17.4 bc 25 ab 204 a 19248 b
oxadiazon 75 5440 ab 18.1 ab 24 ab 204 a 13073 c
clomazone 384 0 e 0 e 0 f 0 e 0 e
acetochlor 200 0 e 0 e 0 f 0 e 0 e
butachlor 240 280.0 ed 16.8 ¢ 18d 12.9 bc 1828 d
s-metolachlor 96 319.3 cd 165 c 21 cd 17.0 abc 4106 d
alachlor 288 2940 ed 169 ¢ 20 cd 16.3 bcd 2675d
sulfentrazone 224 299.3 ed 165 c 14 e 106 d 50.7 d
pendimethalin 198 499.3 ab 18.0 ab 26 a 20.8 ab 1,696.2 bc
CV(%) 41.2 9.8 12.0 17.9 48.7

" Means in the same columns followed by the same letter are not signicantly different at the 5% level by DMRT
 Density (no. of plants/m®) were collected at 30 days after application

¥ Leaf per plant, leaf wide, leaf length and yield were collected at 120 days after application

4. fiununsmInisne FANYAINTINTANTATBRYF I8 U TI9UAU
Lﬁaﬂaﬂimﬂﬁuuunﬂiﬂau@m"*ﬁﬁ‘ﬂu (ORTIFNANY 150 VWU, LINUFANTRA) LLasAN
wiaznssuIFAInsldansida YRy aswuin Tnelunsmym it oxyuorfen uaz oxadiazon
n33835AfnslHmnsidnTaie oxyfluorfen, pnnImdaTeRdeussuAY Usrana
oxadiazon WAy pendimethalin %31 24, 150 4 1 §IUFIINNTAIENDY pendimethalin
waz 198 n.(ai)/l3 musay fanldaaluauas fiAnlFa1arnIseanu 7 wih (Table 7)

Table 7 Cost of weed control in Sawtooth Coriander of each herbicides treatment

T Rate Cost of weed control”  Magnitude of
reatment (g ai/ rai) (Bath/rai) labour cost

control - 0 0

hand weeding - 9007 -

metribuzin 70 190 47
umioxazin 5 116 7.8
oxyfluorfen 37.5 210 4.3
oxadiazon 75 224 4.0
clomazone 384 86 105
acetochlor 200 114 7.9
butachlor 240 190 47
s-metolachlor 96 110 8.2
alachlor 288 224 4.0
sulfentrazone 224 120 75
pendimethalin 198 118 7.6

" Cost of weed control are calculated on price of herbicide of each treatment
“labor cost per/man/ days = 150 baht ( 2 labor worked)

Thai Agricultural Research Journal Vol. 37 No. 3 September - December 2019 329



5. MARTEENsMaR TTRTanas luinGuSe
Toald HPLC-MS/MS

UnFuinga9annTInIsAld 819
oxyfluorfen, pendimethalin lLa< oxadiazon
Farfunssnizisivse c@ngnmlunismiuan
Fuinluindussldfniingsndstu ¢ Wnse
aLv=mmmmmmswmnmq‘luwﬂﬁmo WU
n5318357 14815 oxadiazon, pendimethalin
LA oxyfluorfen WUE1IANAN 0.05, 0.03 LAY
0.01 un/nn. MUEIAY (Table 8) ¥pAANDINY
Sondhia and Dixit, 2007 #1813 Tushe
Usematlonld oxyuorfen way pendimethalin
dhuansidatoisluRzsinrnaresie wazinig
ATIINLENT oxyfluorfen andsluvasialvial
00015 wn/nn. MdANalE 48 n/ls snden
MRLs i Codex mviual¥ 0.05 un/nn. walu
ﬂiumﬂaumﬂlmumimmqami pendimethalin
Tuwaumﬂlwmﬂluuwmﬂaﬂma 7 WUANANBE
0.095-0.296 un./nn. (La2|c, 1997) du oxadlazon
fimshunl#luinusssufis uazasawuand
Tuwawﬁmag’izmw 0.005 — 5.00 ¥n./nn.
(Li et al, 2007) U#ia13 oxadiazon, pendimethalin
waz oxyfluorfen felulgifinsminuaaie
mnmamaﬂwﬂamu‘lm (Maximum Residue
Limit, MRLS) “Iuwnww

Table 8 Herbicide residues in Sawtooth
Coriander in Nakhon Sawan Province

Treatment Rate Herbicide
(g a|/ rai) residues (mg/kg)

control ND"
oxyfluorfen 375 0.01
oxadiazon 75 0.05
pendimethalin 198 0.03

ND = not detected

d#3Unan1neany

ansisaYoReffussansnmlung
mmmmwﬂuwnﬁmﬂmm wazldiduiusa
findW%a ldun a5 oxyfluorfen, oxadiazon
AT pendimethalin fignansls 37. 6, 75 LAY
198 n.(ai)/l5 mwsey Taadiasldwuneulgn
ptetioy 3 Yu uﬂi”ammw‘[umimmu
Suialdand iAoty mmiammmﬁwﬂm
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0.05 0.03 ey 0.01 NN./NN. ANKIGL

1ONA15819D9
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467 .
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