v

FPUNANUIDAAUNTNARDTITUGA

v v

HLLAZWAIUINLLI

)

1.ANUIUIRY :

[y

21A54N15998 s AFULATNAUNALULATNSNARNBLANUSEENTAINANSHAR LAY

a [ [ d'
AINYINITUAINITLAULNYIN N

fanssu : WenariwuINMIUIMISIANTIARFRYURINIUNKALINYINITUAS
Mafulen
3.gansmeaeaanwlng)  : AnwiuseAvsamansidnfuiisdssamviundsuiivsenluay
N

?iamsmaaa(mmé’aﬂqw) : Study on Efficacy of post-emergence herbicides in coffee

4.AMLHAIUY

Y

iIntN1sNAaBg : 3y Yugan dUnMdeNmuIN1915nUN

B339 Dneaned avied  ddnddeiauinisendnud
enshd syuned diniduiauin1Te1snYINe
9ualY IuAINA AINITENAUIN1TDITNUINY

q 9

HANEN AdpIna - neRlduimuladenindng
NSNEAT
20AuN1 YWeNs  audITeinunsvatadeding

5.UNANED:

'
[ a =1

<A a_ do & A [ ay |
nunduigesygianddgsianiisvesdsenalng Nunugnnniugersidni dwlvgy

o

aguunsevamamile m3dnnsivindululymdifyuensignnu Wesniiufinesday
anynlugey vinlvidyieduudady nsdnnisiaenisidusenu vieiasesinsna vilinunsns
AeaindniviyUeuasa inwasnslagdlngddldansidniuiy wilagtuansmdniuivseunm

ToviundrivngsoniuugAliineninsld Ao glyphosate wag glufosinate-ammonium Ligs 2

1
=

vy Ay uneeeslidadlingussasdiefinymansminivivussnniunasisiaen
d' o A < & 1 % o v v & aa a a o
deauauivittlunuilunadenlinunsnslaldarsidnisieniivseansninlunismin
Tonelan Linsenusenisasyivle waglinnAslufundmansznudedawinasy lagaiiunis

v A v av o [ =

naaedluseunaaes nguidedvity duinddeiauinisenineiiie sewiadeuunsIAL-nanay

uuddeld

wA. 2560 wemasidnivieiliduiivdedsuniwl viaduiwmanies wazlidwansenuse
nmsasyiule wavihaisidndviiviainaumeaeuluanmls o audideinvasmaiadednl
U 2 wUas SNneuinNe uag dneuludy Yminleddui seninafsuliguigu-nanal w.e.

2563 Wan15nAaedlulIounnass wuil @rsianiuieg fluazifop-p-buty | + fomesafen 8731



30450 n3uanseenguseels, clethodim + fomesafendms1 45+50 n3uansesngmisels,
fenoxaprop-p-ethyl + oxyfluorfen 98¢5 22.08+24 ﬂ%ﬂﬁﬁiaaﬂqwéﬁiaﬁ', propaquizafop +
fomesafen 9031 12+50 ﬂ%ﬂﬁﬂi@@ﬂg%é@i@lﬁ', propaquizafop + oxyfluorfen 9931 12+24 N3y
a1300nawseels, glufosinate-ammonium + fomesafen §731 105+50 n3uanseengusnels uaz
slufosinate-ammonium + oxyfluorfen 8m31 105+24 n3uanseengvisieols Hufiwdndosse
aunun lldwmansenusonisiasgivls shumegeuluaninls nanismaass wui 71 2 wiad
Tinansnaasslulumadeniu lnewuin arstdadviisynudaduiivsesuniui uslinsgvuse
nsLseule lesawizarsiidndany glufosinate-ammonium + fomesafen §m51 105+50
nYuanseangdeels uae glufosinate-ammonium + oxyfluorfen 8051 105+24 n3uanseengvs
sols duszavsnnlunismupuiviialanaufisszey 30 Jurdanueans wudeitunisldansidn
9N paraquat, glyphosate Wag glufosinate-ammonium

SolfuAufiszfuaudn 0-10 wag 10-15 wufwns 91nuvasgnniun lilemsadinses
ansmanivivanasluiundinismuas 1aedd Chromatography  HamIATITIATIZANUET
TugaeUSane fedl fluazifop-p-butyl 0.04-4.22, fomesafen 0.07-73.43, clethodim 0.92-4.88,
fenoxaprop-p-ethyl  0.08-14.89, oxyfluorfen 0.01-115.09, propaquizafop 0.08-6.71,
glufosinate 0.08-5.09, glyphosate 0.14-4.99, wag paraquat 0.18-5.98 fadnsusionlansu o
Hadevesmuturesiu  Vinamu  uasandnvusvesmaduiudsiiddylunisamany

JSunuanseneglunu

Coffee is an important economic crop for Thailand. Arabica coffee is grown in the
highlands of northern Thailand. Weed management is a major problem because the
highlands receive a great amount of rain during the rainy season causing weeds to compete
with the coffee plants. Weed management by manual labor or mechanical means is
effective but expensive for most farmers. Hence most farmers must use herbicides for
weed control. Currently, only two post-emergent herbicides are recommend for weed
control on coffee: glyphosate and glufosinate-ammonium. The objectives of this research
were to identify effective post-emergence herbicides which did not negatively affect the
growth of coffee plants and did not leave residual herbicides in the soil, resulting in
adverse environmental impact. The study was carried out from January to October 2016
under greenhouse conditions in Thai Department of Agriculture Weed Science Group.
Afterwards these herbicides were tested on field experiments at the Chiang Mai Royal

Agricultural Research Centre, Khun Wang district and Mae Chaem district, Chiang Mai



province from May to October 2017. Two additional field experiments were conducted at
Chiang Mai Royal Agricultural Research Center in Mae Wang District and Mae Chaem District,
Chiang Mai province between June 2017 and October 2020. Tested herbicides included
fluazifop-p-butyl+fomesafen (30 + 50 g ai/rai), clethodim+fomesafen (45 + 50 ¢ ai/rai),
fenoxaprop-p-ethyl+oxyfluorfen (22.08 + 24 g ai/rai), propaquizafop+fomesafen (12 + 50 g
ai/rai), propaquizafop+ oxyfluorfen (12 + 24 ¢ ai/rai), glufosinate-ammonium-+fomesafen
(105 + 50 g ai/rai), and glufosinate-ammonium +oxyfluorfen (105+24 ¢ ai/rai). Greenhouse
results showed that the post-emergence herbicides were only slightly toxic to coffee and
thus did not affect the growth of coffee. Field trials revealed similar results; all herbicide
treatments were only slightly toxic to coffee and effective in controlling weeds, especially
glufosinate-ammonium +fomesafen (105+50 ¢ ai/rai) and glufosinate-ammonium +
oxyfluorfen (105+24 ¢ ai/rai) which could well control till 30 days after spray as well as
paraquat, slyphosate and glufosinate-ammonium.

When collecting soil at depths of 0-10 and 10-15 centimeters from coffee
plantations to analyze soil residues after spraying by chromatography, the results of the
analysis showed the substance in the dosage range. fluazifop-p-butyl 0 . 0 4 -
4 .2 2 ,fomesafen 0.07-73.43, clethodim 0.92-4.88, fenoxaprop-p-ethyl 0.08-14.89,
oxyfluorfen 0.01-115.09, propaquizafop 0.08-6.71, glufosinate 0.08-5.09, slyphosate 0.14-
4.99, and paraquat 0.18-5.98 mg per kilogram, which contains moisture. Soil moisture,
rainfall and substance characteristics are important variables in detecting soil residue
content.
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anas 24-65% (Moraima, et al. 2001; Eshetu, 2001) Tu¥3e 1-2 Yusn voan1sugnaiun fu
nuazgeukeiunssuniuvesiviivluegiunnasssenitauaivgnniun Msasgivls uway
Fasnamsveeiugaglisunansznumnlifnsidaiviisludianaimngay (Ronchi et
al., 2008) uazdaduiiogordovelsa uazuias FsazshliiAnnsszuinvedlsn uazulaLiamN
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glyphosate, paraquat kag glufosinate-ammonium tay a U99Uu a@135i19nTaiy paraquat
ﬁ?uléfgﬂmﬁnmﬂﬂuﬂizmdm lnunsnsiiansidauiudldidies 2 9fia fe slyphosate
LA glufosinate-ammonium fati psAnynsansidaTafieUssamiundSyitsen ey
madeniinunsnslaliminisfinluaununldedfivssansnm warlinsenusedandey
Hagtufiansidaiviiveialmiqanvaieviafiannsamunuivivldd asidnivi
fluazifop-p-butyl uaz clethodim iuasmdaiviivwuudeninatsuazaiunsaniunuiviivly
aruniuwille Wy Yuunld (Bidens Pilosa) , nisnan (Galinsoga parviflora) @15819a 34N
fomesafen, flazasulfuron waz oxyfluorfen Afivsz@nsainlunisaruauiviinluniules
WULAEINY wazN13dIansidnieivuInaniy (tank-mix) 1w fluazifop-p-butyl + fomesafen
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7. A IUNT
- gunsal
- funun a1gUTEIIN 6 Loy
- a1sidndsnrUszianurasisiesen taun quizalofop-p-tefuryl 4% EC, fluazifop-
p-butyl 15% EC, clethodim 24 % EC, fenoxaprop-p-ethyl 6.9 %EC, propaquizafop
10% EC, fomesafen 25% EC, haloxyfop-R-mehtyl 10.8% EC, glufosinate 15% SL

- iTRINUAIIMIR TR UUASNIEYEY (knapsack sprayer) aakUULSIUENg (flood-
jet nozzle)

- fu Joyadl WAauwn wnauay



- NIFANVNAFUHIUAUGNA1 50 LURIUNT
- Deudas uazganseny
- NTLONVUIALFURUALGNAN 50 LUURINAT
~wSeafletnenand Toun wdes Gas chromatography, High Performance Liquid
Chromatography,
Centrifuge, Vacuum rotary evaporator, Electronic balance, Reciprocal shaker,
Nitrogen evaporator,
Vortex mixer {ufu
- Lﬂ%@ﬂLLﬁ’JLLaSQﬂﬂiﬂj’Qmmmﬁm% oA burette, buchner funnel, round bottom
flask, erlenmeyer flask
volumetric flask, pipette, petri dish udu
- &15wadl TAwn acetone (AR grade) acetonitrile (HPLC grade), ethyl acetate (AR grade),
disodium tetra
borate decahydrate (AR grade), potassium dihydrogen phosphate (AR grade),
potassium hydroxide (AR
grade), FMOC-Cl, Octane-2-ol(octanol), cation exchange resin, sulfuric acid,
sodium chloride,
ammonium chloride, sodium sulfate Wuduy
- mimmgmmmu‘%qw‘éhjﬁasm:iw 95% len fluazifop-p-butyl, fomesafen,
fenoxaprop-p-ethyl,
oxyfluorfen, propaquizafop, glufosinate, glyphosate LWag paraquat
- Jamine1enans lawn Nylon membrane filter, PVDF membrane filter filter paper
NO. 42, Solid Phases

Extraction (SPE), aunsalifiudegafiunazgenaainladsang usu

A5 UNITNAAD9
1. NAFBUUITLANSNINEITNIANIVNYUTLLNNNURAIIVNYIDN
JUNDUN 1 NAFBUANMTUN VD IEITAIIATBNBUTTANNUBE N ssanTuiSaunnaag

MNUHUNIINABBILUU RCBD 91U 3 91 22 N5IUID Usznaumiy

1. fluazifop-p-butyl+fomesafen 99151 30450 ﬂ%ﬂﬁﬁﬁaaﬂqméﬁialﬁ
2. fluazifop-p-butyl+oxyfluorfen 99151 30+24 ﬂ%ﬂﬂ’li@@ﬂﬂﬂéﬁi@lﬁl
3. fluazifop-p-butyl+flumioxazin 99191 30+15 ﬂ%ﬂﬁﬁﬁaaﬂqméﬁialﬁ

4. clethodim+fomesafen 8091 45450 nFuanseengvssals



5. clethodim+oxyfluorfen

6. clethodim+flumioxazin

7. quizalofop-p-tefuryl+fomesafen
8. quizalofop-p-tefuryl+oxyfluorfen
9. quizalofop-p-tefuryl+flumioxazin
10. fenoxaprop-p-ethyl+fomesafen
11. fenoxaprop-p-ethyl+oxyfluorfen

12. fenoxaprop-p-ethyl+flumioxazin

9n31 45+24 nSuanseengMSAals
9n1 45+15 n3uanseongvdsels

9n51 20450 n3uanseongssels

9n31 20+24 NSuEITRNNEABLS

Doy

9n51 20+15 n3uanseongvssels
9n1 22.08+50 NFuasoRngnSAals
9n31 22.08+24 nNFuaTONgVISADLS

a3 22.08+15 niuanseengrisrels

13. glufosinate-ammonium+fomesafen 8731 105+50 nua1songNSAals

14. glufosinate-ammonium+oxyfluorfen 8m31 105+24 n3uanseongvssiols

15. glufosinate-ammonium+flumioxazin 8»31 105+15 n3uanseongvssels

16. propaquizafop+fomesafen
17. propaquizafop + oxyfluorfen
18. propaquizafop + flumioxazin

19. haloxyfop-R-mehtyl + fomesafen

20. haloxyfop-R-mehtyl + oxyfluorfen
21. haloxyfop-R-mehtyl + flumioxazin

22. lalnuansninan i
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nstuiindeya

§asn 12+50 n3uansesngvssels
§n9n 12424 nSuansesngussals
Sasn 12+15 nsuensesngvissels
§a31 25.92+50 niuanseengrisrels
§w31 25.92+24 n¥uanseengwisiols

S0 25.92+15 niuanseengvisrels
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N3¥aN 918z 3 AU 31U 81 nTae legldRunausenInwnauiu unaukl 317 waghu luens
1:1 ndnUgnaslunseanwimanuansidndsienunssuisnimaass lneviuaauiuasuuiy
ndnun Tuvaeiviuldgunsaliuazeesansidaividlilliinisianszans  ldieTeaiunuy
dxWe1de (knapsack sprayer) Wananuuusstsng (flood-jet nozzle) Sasmh 80 Anseiols
n¥rndufisses 7, 15, 30, 45 uay 60 Yundawuans Vssdiunnudufiuieaemmuszuy o-
10 mmﬁﬂwmzﬁﬂﬁ’mg (0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic, 7-9 =

severely toxic uaz 10 = completely killed) (Truelove, 1977) wagfiszes 90 Jundslgniiu

1. anudufivvesansidnivivsaduniuwn

2. angenu uulu anuenlu Wuseu vnansan wazdminanvaeiunLm



WnTeideyanivatinvesnugey 31Uy anuendlu lWuseuls vunansaviy L
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sunewdl 2 nedeuUszaninmansminuiulssnamunasTviivsenvasnunludnwuas

thansidnfuimlsuanriudeuofivseninaaeuluSounnass Gunouil 1) wda7il
Juduasigsesuniun  viseilufivwiisadntes  loun  fluazifop-p-butyl + fomesafen,
clethodim +fomesafen, fenoxaprop-p-ethyl + oxyfluorfen, propaquizafop + fomesafen,

propaquizafop + oxyfluorfen, glufosinate +fomesafen, glufosinate + oxyfluorfen nag@U

Tuanmls Wisuisuiunssuidminunsnsidfe clyphosate, paraquat

ammonium

LUULAZITNTNAAEY

kae slufosinate -

TNUNUNSNAABILUU RCBD 911U 3 91 12 A33138 Usenauniy

[EEN

. fluazifop-p-butyl + fomesafen
. clethodim +fomesafen
. fenoxaprop-p-ethyl + oxyfluorfen

. propaquizafop + fomesafen

2

3

a

5. propaquizafop + oxyfluorfen

6. glufosinate-ammonium +fomesafen
7. glufosinate-ammonium + oxyfluorfen
8. glyphosate

9. paraguat

10. glufosinate -ammonium

11. NSSUIBAMIATUNYMIBUTINUY

12. laimdadaia

WUJURAN VAR

031 30450 n3uanseengmisiols
§hs1 45+50 nSuanseangussiels
§a31 22.08+24 niuanseengriddels
§as1 12+50 nduanseenguisiols
Sasn 12+24 nSuanseangussels
§a31 105+50 nFuanseengmisiols
§asn 105+24 n3uanseengvisiols
a3 480 nYuanseengmisiels

§as 240 nYuanseengmisels

8n31 150 nSuasoengnssiols

Wsunanun Ugnluiud IneilssesUan 2x2 Wes uiavquuan 50x50x50 uRAWNg

seanuvquelelegns 0-3-0 9ns1 100 nsw/viau wazdemen 5 Alandu/mau IWdAUEITUIR
LAZYINANTHUILUANEBYVUIN 8x6 LUAT STULWI9TENINgwUasgns 4 wes wladdinua uin 4x2

RS MR Useanas 20 Tunaalgn yhnsnuansidaiaieniunssiisnimeass luvuei



wiuldgunsaliuazessansidndvivldlviinisienszate  THeSemiuluvasnenas (knapsack

sprayer) ManLUULIIUne(flood-jet nozzle) oms1un 80 ans/ls vniswuasmdnivigni
aa 1 a 1 o v v A gj [ b2 Yo A a 1

n3suTsNINAaRImaentgUan 3 U manuansmidnivivasadaludesdrivivdninumuiuiy
\ s & & A A= o | ' o v w A ] & o 2 v

1NN 40 Wesidudvesiundwinnisnu Tunsnuansidndsivusiazaswihnsiudeyaniy

I3 a 1 £ a a | @ v a a 4

Juitwseduniunuazysganinmlunisaivauisiy  wazinuteyanisiasaiulnvasnuniunly

= v

Uanvineu0InNIsnnaes

nstuiindeya

1.anuduiwrasarsiantvivseduniuniiszey 15, 30 waz 60 Jundanualsinan Ty

2 Usgansnmluniseivauiviufisses 30 wag 60 Tundmiuansindniviiy

3. A UTNLARITVNUNTEEE 30 TUNSINUANTAIA TN

4. AUge ANNERLU ANUNIETY ANUNTIINSING UaslduTauIuBIAUNIUN Niseey 1,2 Uay

3%

AATzviveyansatiArenninureiiy ANt AMsenalu aundsly Aunamsana wae

LAUTDUINUDIAUN LN

A0NUNYININITNAADY
A0NUNEATNAINTLNU AUALIAL BILNDLUIT BWALATUALULIAT DLNDLULIY FINIA

el

2. AATITAETNYANA9YR AN ITNY LAY

MsIATERETRYANAYeIEnsidnteily  wlensAnweanidy 2 35 Ae 35
Chromatography laz 35 Bioassy

1. M5ATITHESNYANA9YR9E15AIR N TUAY 1agdT Chromatography

- WUJURAN VAR

a

1. Anw1is3tAszvansnidadsiy 9 vila laun fluazifop-p-butyl, fomesafen,
clethodim, fenoxaprop-p-ethyl, oxyfluorfen, propaquizafop, slufosinate, slyphosate, lWLa¢
paraquat Tudu MnTaneaeuilanmuIsinssinldludaqiu vie T81ATIENTIN Y50 ANUFD

mmgmmmaﬂmi&i'm



2. BondSneaeuiifinnumuizan dmsuihuldiduitadauwarnsiadaseisiene fiu
nasnsnuansidndantluaninuyag

3. wisudangunsal a1siadl @1su1nsgn fMeg1e uaziedesilensiaiianvilaeis
Chromatography L% 4 Gas Chromatography (GC) & ¢ High Performance Liquid
Chromatography (HPLC)

s
a

4. \hsua TRz uAdaNNUIgnsge lussduanaduduiigg ielfiluasazae
INTFIY
5. MadeuUUsEANSAMUenTiATed warannuasesdleveriinaaeulnglinanaaeu %
recovery, Limit of detection (LOD) wag Limit of determination (LOQ) agluinausin1seausy
f14 AOAC guideline
6. dunusogrsiuluaninls vaanssuidsengg MnounazndIiuansfsa T iied 0,7,
20, 30, 60 way 120 Ju leifufisedumnuan 0-10, 10-15 WURLAT 9NAPY Seduay 10 0
thanaaniu eg1eties 5 freg1e UTinusesiegne bitiesndn 1 Alandy widaiudeszuiainds
ATIVAATIERETREANAN NFoUTUTINTWAZIDATDIRIDYS
7. @inA19819 LAagRTINATILRANTATIATINTTUAAII MINITNAFOU LaztnATiATed
\3nsflodiaseiniianusingianzas
7.1 3%nadasvansA1dndsiy fluazifop-p-butyl, fomesafen, fenoxaprop-p-
ethyl, oxyfluorfen, propaquizafop Tufu (WedasLazAMe, 2549 Lag EPA method
GRM 044.03A, 2010)
7.2 WnadeuanRaiwGg paraquat TRy (FauUasain Kennedy, 1986)
7.3 vndouasn i glyphosate wag glufosinate TuAu (Faulasan Le Bot,

B. et al., 2002 way Anastassiades, M., et al., 2007)

- mstuiindeya

1. Ynaansivandnafinulufy miodu fadnfusedlaniy (me/ke) ndsnnswiuans
fdnfufinuseinvange vesuiaznssidsilivaaeuysyansnwans Tuanmuuas

- Answideyaneadd  vesasiwnndsinulushegaieuiisuusiasnssuasaly
nadouUszansnInalsluaninwlas

- anufivhnsvaaes

WesluRnisnguanidenansenuanmsldinginiunisinyms naITeingiiiy
N5NBAT NORTBRAUITITUNITNENNIINITNYAT

- aAzAnIuT

Wweufiuggy WA, 2559-9a1Ax W.A. 2563



2.AnwnannAnsarsnandsnelufu 1ne3s Bioassy

- WUJTANIMAR8S

dufumetnaiuluaninls luusdaznsaisludunoud 2 lnedufvAufiszey 20 uax 60
Fundaniuans Asefuanudn 0-20 wufluns 9nAadu $1uau 5 9a thanagniu Tunday
33135 waldnszans 9uau 5 nszansluusaznssuds uwazveoawand1ilnaadlunszanay
5widn quasath Iifleugnien winouwenlinde 1 dusiensenneiisves 5 Jundsan ndan

Uuussann 2 Weu daanuguasindudnlnadaiu dilumiminansdedy

nstufindeya
AEs wazimtnanvesinilnafisvee 2 Woundalgn

- Jnszvideyaneaiin ANge waztmiinan

A0NUNYIINITNAADY

nawIdeduiy dvniauinisensnuivg

8. HAN1TNAABILAZIVTA!
8.1 Manaaasluzounaaas

atun1maasslul 2560

8.1.1 anuluiwvasarsindvnvUssnmnunasluivsanaafunum

wdnuansidaeiiwnunssuitnismeans fisvey 7 Sundamy wudnansida i
Tuynnssudsnsneesaduivaodununluszes 7 Jundaiuans nefeudufivdniesaud
Judwlusgaulunans ansmdnivielunssuisnismeassaedulngduiwdntoslneyinlily
munduuwaidugaivdes (chlorosis) laivinllulsl usmuansidnfuividufivuunandléun
fluazifop-p-butyl + flumioxazin , clethodim + flumioxazin , quizalofop-p-tefuryl +
flumioxazin, fenoxaprop-p-ethyl + flumioxazin , glufosinate + flumioxazin , propaquizafop
+ flumioxazin tag haloxyfop-R-mehtyl + flumioxazin alAaununlulungd wazuienne
n¥sntuiiszey 30 ndmuasindniviy nanssuiBnimeassdimuennmadufie Tuflsenduan
Tmifnmsesaduladuund ssdiuldianauifiansidaivity flumioxazin IWufivsulssgandi

ARauTansidndyiny fomesafen wag oxyfluorfen (Figure 1 wag Table 1)
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$1uulu wazthadnas wansetunisada Inewudn nssadsnsniuansidn oty fluazifop-p-
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fenoxaprop-p-ethyl + fomesafen, quizalofop-p-tefuryl + fomesafen Wae propaquizafop +
fomesafen Aifis1urulunInnIINTsuITIUY waznssuITn19nuans fluazifop-p-butyl +
flumioxazin himnandesninedhditvainfunssaizeus
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saflufenacil T¥5aufuasitdniasny slyphosate lunisaunuisiylavateviauinduluaiu
nuel Imelailuiviarlifinadewauinisvesduniun Elvin G. (2016) wuin @1sindaduit
slyphosate @glgludns 2.35 L/ha @unsamiuaulaaunn wagininansnindasne paraquat

wag dalapon uag ansfdnivity dalapon lianunsamueuiviigluninela
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i glyphosate wag paraquat linauanasiuliiosainvasinuazessasluduianadunium
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IaAunandnvesiunuidoniundony 3 ¥ wuin nssudsadniswuansidadvity slufosinate-
amonium + fomesafen Wag glufosinate-amonium + oxyfluorfen Iﬁmawamgﬂﬂdﬂﬂﬁﬁgau
wazuanAegitedAyn1satfdunssuaslumdnteiy walduananedunssuisnssundn
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FyNgmowsanu ewinusgansamlunismvauivsivlanniinssuisnsnuassiindulunis
neaed wagauufivresarsidniviiveglusgiuanios Jelddmansenusanisasyivle

FaneaanUadlinanisveassbuluniafeniu
8.2.4 ANSIATITHEITNEANAINVDIFTNIAITN Y TURY

Jeifiufuiisedunnudn 0-10 uag 10-15 \wuRAS nudasugnniun w2 Ty
Snaouludy  wanmsnsednszinvaslutieiine fell fluazifop-p-butyl 0.04-4.22,
fomesafen 0.07-67.28, clethodim 2.86, fenoxaprop-p-ethyl 0.08-3.22, oxyfluorfen 0.01-
115.09, propaquizafop 0.09-6.71, slufosinate 0.08-5.09, slyphosate 0.16-4.99, ia¢ paraquat
0.32-5.98 fladnJusanlansu

wasnulugunewinng  wan1snsaedmszinuanslugasSua weil fluazifop-p-
butyl 0.07-2.94, fomesafen 0.09-73.43, clethodim 0.92-4.88, fenoxaprop-p-ethyl 0.09-14.89,
oxyfluorfen 0.01-13.51, propaquizafop 0.08-5.61, glufosinate 0.08-3.97, glyphosate 0.14-
2.55, uag paraquat 0.18-5.80 fiadnsusianlansy

a15Un998n WU clethodim wag propaquizafop ag ldAaNUNSANATIUAIDE19AY

iesnifuansfidinsaaneslaisa (Table 8.2.4, PPDB, 2007)

Table 8.2.4 Physical Properties and Breakdown of Chemical in Soil (PPDB, 2007)



Herbicide name

Substance group

Herbicide
Resistance
Classification

(HRAC)

Soil
degradation
(days)

(aerobic)

Interpretation

fluazifop-p-butyl

(C19H20F3NO4)

Aryloxyphenoxypropionate

A

EU dossier
Field studies
DTgg range:
2.1-38.0 days,
DTgg range
12-126 days

Non-

persistent

fomesafen

(C15H10ClF3N2069)

Organochlorine

EU dossier

field studies
DTsq range
59-112 days

Moderately

persistent

clethodim

(C17H26CINO3S)

Cyclohexanedione

EU dossier
lab studies
DTgg range
0.17-3.04
days, DTgq
range 0.76-
8.50 days;
field studies:

DTgo 3 days

Non-

persistent

fenoxaprop-p-ethyl
(C18H16CINO5)

Aryloxyphenoxypropionate

EU 2018
dossier lab
studies DTgg
(normalised)
range 0.07-
1.4 days,
DTgg range
0.24-6.1 days,
Soils=8;
Other
sources: 10.5

days (Dwd4)

Non-

persistent

oxyfluorfen

(C15H11ClF3NO4)

Diphenyl ether

EU dossier

Lab studies

Moderately

persistent




Herbicide name

Substance group

Herbicide
Resistance
Classification

(HRAC)

Soil
degradation
(days)

(aerobic)

Interpretation

DTsq range
62-438 days;
DTgg range
231-1771
days, Field
data DTgq
range 31-172
days, DTgg
range 274-
571 days;
Other
literature
data DTgq
30-60 days

propaquizafop
(C22H22CIN305)

Aryloxyphenoxypropionate

EU dossier
lab study
DTs5p 0.09 to
<3 days, field
studies DTgg
range 15-215
days, DTgq
range 2-56
days; Other
field studies
DTgg range
15-26 days
for spring

applications

Moderately

persistent

glufosinate-

ammonium

(CgH15N204P)

Phosphinic acid

U dossier lab
studies DTgg
range 6-11
days, DTgq
range 19-35

Non-

persistent




Herbicide name

Substance group

Herbicide
Resistance
Classification

(HRAC)

Soil
degradation
(days)

(aerobic)

Interpretation

days; Other
sources:
DTgo 16 days
(Dwa); 3-10
days (Q3 lab),
7-20 (Q3
field)

glyphosate
(C3HgNOs P)

Phosphonosglycine

EU Dossier
(2015) Lab
studies DTgg
range 1.0-
67.7 days,
DTgg range
9.3-1661
days,
Soils=15;
field studies
DTgg range
5.7-40.9 days,
DTgq range
66.9-386.6
days, Soils =
8

Non-

persistent

paraquat dichloride

(C12H14CuN2)

Quarternary ammonium

compound

DTgq (field) =
365

General
literature
DTs0 up to
20 years
Stable and

persistent

Very

persistent

Remark: < 30 = Non-persistent, 30 - 100 = Moderately persistent,

Very persistent

100 - 365 = Persistent, > 365 =
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glufosinate-ammonium +flumioxazin propaquizafop + flumioxazin




haloxyfop + flumioxazin

Figure 1. Herbicides injury on coffee at 15 days after application

Figure 2. Glyphosate injury on coffee at 60 day after application

Table 1 Effect of herbicide (tank-mix) on phytotoxicity of coffee at 7, 15 and 30 days

after application in 2017, greenhouse

Rate Phytotoxicity Ratting @
Treatment o
(gai/rai)  7DAAP 15DAA 30 DAA
fluazifop-p-butyl + fomesafen 30+50 1 0 0
fluazifop-p-butyl + oxyfluorfen 30+24 2 0 0

fluazifop-p-butyl + flumioxazin 30+15 6 6 0




clethodim +fomesafen

clethodim + oxyfluorfen
clethodim + flumioxazin
quizalofop- p-tefuryl + fomesafen
quizalofop- p-tefuryl + oxyfluorfen
quizalofop- p-tefuryl + flumioxazin
fenoxaprop-p-ethyl + fomesafen
fenoxaprop-p-ethyl + oxyfluorfen
fenoxaprop-p-ethyl + flumioxazin
glufosinate-ammonium +fomesafen
glufosinate-ammonium + oxyfluorfen
glufosinate-ammonium +flumioxazin
propaquizafop + fomesafen
propaquizafop + oxyfluorfen
propaquizafop + flumioxazin
haloxyfop R-mehtyl + fomesafen
haloxyfop R-mehtyl + oxyfluorfen
haloxyfop R-mehtyl + flumioxazin

control

45+50
45+24
45+15
20+50
20+24
20+15
22.08+50
22.08+24
22.08+15
105+50
105+24
105+15
12+50
12+24
12+15
25.92+50
25.92+24
25.92+15

Ll A R G e O S A V]

N NN O,

SO o NN PA

G N LW A O O O N N U0 O OO A DM DD 0 O O

0

SO O O O O O O O O O O O o o o o o o o

% Phytotoxicity rating was assessed by visual rate from 0-10, 0 = normal 1-3 = slightly

toxic 4-6 = moderately

7-9 = severely toxic 10 =completely killed

® Day after application



Table 2 Effect of herbicides on growth of coffee tree in greenhouse

— Rate Height Leaf Circumference Bush Fresh weight
ase (g ai/rai)  (cm.) number (cm.) (cm.) (g)
fluazifop-p-butyl + fomesafen 30+50 36.6a 31.9 abc 15a 27.0a 31.5a
fluazifop-p-butyl + oxyfluorfen 30+24 352 a 30.5 abc 15a 275 a 323a
fluazifop-p-butyl + flumioxazin 30+15 32.0 a 250 c 1.4 a 273 a 240b
clethodim +fomesafen 45+50 38.8 a 32.1 abc 18a 29.4 a 39.5a
clethodim + oxyfluorfen 45+24 379 a 33.2 abc 1.5a 26.7 a 35.2a
clethodim + flumioxazin 45+15 36.8 a 29.9 abc 15a 27.0 a 33.2a
quizalofop-p-tefuryl+ fomesafen 20+50 38.8 a 36.0 ab 1.7 a 29.2 a 41.1 a
quizalofop-p-tefuryl+ oxyfluorfen 20+24 378 a 32.2 abc 16a 26.9 a 351a
quizalofop-p-tefuryl+flumioxazin 20+15 36.8 a 28.9 abc 15a 25.0 a 31.5a
fenoxaprop-p-ethyl + fomesafen 22.08+50 34.1a 34.1 ab 1.6 a 30.3 a 40.2 a
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 384 a 30.3 abc 1.6 a 28.1 a 35.7 a
fenoxaprop-p-ethyl + flumioxazin 22.08+15 376 a 30.3 abc 15a 29.4 a 353 a
glufosinate-ammonium +fomesafen 105450 37.6 a 28.4 bc 15a 28.8 a 36.3 a
glufosinate-ammonium + oxyfluorfen 105+24 37.5a 29.4 abc 1.6 a 28.4 a 338 a
glufosinate-ammonium +flumioxazin 105+15 38.2a 29.6 abc 1.7a 27.0 a 34.1a
propaquizafop + fomesafen 12+50 39.2 a 37.1a 1.6 a 293 a 42.8 a
propaquizafop + oxyfluorfen 12+24 38.2 a 28.8 abc 1.6 a 29.0 a 33.2a
propaquizafop + flumioxazin 12+15 37.2 a 36.6 ab 1.6 a 28.8 a 41.8 a
haloxyfop-R-mehtyl + fomesafen 25.92+50 369 a 32.9 abc 1.6 a 28.2 a 359 a
haloxyfop-R-mehtyl + oxyfluorfen 2592+24  37.1a 29.7 abc 15a 279 a 3242

haloxyfop R-mehtyl + flumioxazin 25.92+15 384 a 31.8 abc 1.7 a 25.7 a 355 a



control - 36.6 a 29.1 abc 1.5a 268 a 31.0 a
CV. (%) 8.68 13.39 17.04 11.68 13.98

Means followed by a same letter are not significantly difference at the 5% level by DMRT

Table 3 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after each application in 2018, Mae Wang district, Chiang Mai province

Phytotoxicity Ratting @

Rate 1 st Application 2 nd Application 3 rd Application
Treatment
(g airai) (July 5, 2018) (August 30, 2018) (December 21, 2018)
15DAA® 30 DAA 60DAA 15DAA 30DAA 60 DAA 15DAA 30 DAA 60 DAA

fluazifop-p-butyl + fomesafen 30+50 1 0 0 2 0 0 1 0 0
clethodim + fomesafen 45+50 1 0 0 2 0 0 1 0 0
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 1 0 0 1 0 0 1 0 0
propaquizafop + fomesafen 12+50 1 0 0 1 0 0 1 0 0
propaquizafop + oxyfluorfen 12+24 1 0 0 1 0 0 1 0 0
glufosinate-ammonium + fomesafen 105+50 2 2 0 6 5 0 3 2 0
glufosinate-ammonium + oxyfluorfen 105+24 2 2 0 3 2 0 3 2 0
glyphosate 480 3 3 3 5 5 5 5 5 5
paraquat 240 8 8 0 5 5 0 8 7 0
glufosinate-ammonium 105 2 2 0 3 2 0 3 2 0
hand weeding - 0 0 0 0 0 0 0 0 0
Weedy check - 0 0 0 0 0 0 0 0 0

® Phytotoxicity rating was assessed by visual rate from 0-10, 0 = normal 1-3 = slightly toxic 4-6 = moderately 7-9 = severely toxic 10 =completely killed

® Day after application



Table 4 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after each application in 2018, Mae Chaem district,

Chiang Mai province

Phytotoxicity Ratting®

Rate 1%t Application 2" Application 3™ Application
Treatment
(g ai rai™) (July 5, 2018) (August 30, 2018) (December 21, 2018)
15 DAA® 30 DAA 60 DAA 15DAA 30 DAA 60 DAA 15DAA 30 DAA 60 DAA

fluazifop-p-butyl + fomesafen 30+50 1 0 0 2 0 0 1 0 0
clethodim + fomesafen 45+50 1 0 0 2 0 0 1 0 0
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 1 0 Q 1 0 0 1 0 0
propaquizafop + fomesafen 12+50 1 0 0 1 0 0 1 0 0
propaquizafop + oxyfluorfen 12+24 1 0 0 1 0 0 1 0 0
glufosinate-ammonium + fomesafen 105+50 a4 3 0 4 4 0 3 2 0
glufosinate-ammonium + oxyfluorfen 105+24 2 2 0 0 0 0 3 2 0
glyphosate 480 5 4 a4 5 5 5 5 5 5
paraquat 240 8 8 0 7 7 0 8 7 0
glufosinate-ammonium 105 2 2 0 3 2 0 3 2 0
hand weeding - 0 0 0 0 0 0 0 0 0
Weedy check - 0 0 0 0 0 0 0 0 0

® Phytotoxicity rating was assessed by visual rate from 0-10, 0 = normal 1-3 = slightly toxic 4-6 = moderately 7-9 = severely toxic 10 =completely killed

® Day after application



Table 5 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after each application in 2019, Mae Wang district, Chiang Mai

province
Phytotoxicity Ratting®
4%t Application 5% Application 6" Application
Treatment Rate (uly 5, 2019) (August 30, 2019) (December 21, 2019)
(g airai?)
15DAA® 30 DAA 60 DAA 15DAA 30 DAA 60 DAA 15DAA 30 DAA 60 DAA

fluazifop-p-butyl + fomesafen 30+50 2 0 0 2 0 0 1 0 0
clethodim + fomesafen 45+50 2 0 0 2 0 0 1 0 0
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 2 0 0 1 0 0 1 0 0
propaquizafop + fomesafen 12+50 2 0 0 1 0 0 1 0 0
propaquizafop + oxyfluorfen 12+24 2 0 0 1 0 0 1 0 0
glufosinate-ammonium + fomesafen 105+50 a4 3 0 a4 a4 0 3 3 0
glufosinate-ammonium + oxyfluorfen 105+24 3 2 0 0 0 0 3 3 0
glyphosate 480 5 5 5 5 5 5 5 5 5
paraquat 240 8 8 0 7 7 0 8 7 0
glufosinate-ammonium 105 3 2 0 3 2 0 3 2 0
hand weeding - 0 0 0 0 0 0 0 0 0
Weedy check - 0 0 0 0 0 0 0 0 0

? Phytotoxicity rating was assessed by visual rate from 0-10, 0 = normal 1-3 = slightly toxic 4-6 = moderately 7-9 = severely toxic 10 =completely killed

® Day after application




Table 6 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after each application in 2019, Mae Chaem district, Chiang Mai

province
Phytotoxicity Ratting®
Rate 4t Application 5% Application 6" Application
Treatment (g airai?) (July 25, 2019) (September 25, 2019) (December 21, 2019)
15 DAA® 30 DAA 60 DAA 15DAA 30 DAA 60 DAA 15DAA 30 DAA 60 DAA

fluazifop-p-butyl + fomesafen 30+50 2 0 0 2 0 0 2 0 0
clethodim + fomesafen 45+50 2 0 0 2 0 0 2 0 0
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 2 0 0 1 0 0 ) 0 0
propaquizafop + fomesafen 12+50 2 0 0 1 0 0 1 0 0
propaquizafop + oxyfluorfen 12+24 2 0 0 1 0 0 1 0 0
glufosinate-ammonium + fomesafen 105+50 4 4 0 a4 4 0 3 3 0
glufosinate-ammonium + oxyfluorfen 105+24 3 2 0 0 0 0 3 3 0
glyphosate 480 6 5 5 5 5 5 6 5 5
paraquat 240 8 8 0 8 7 0 8 8 0
glufosinate-ammonium 105 3 2 0 3 2 0 3 2 0
hand weeding - 0 0 0 0 0 0 0 0 0
Weedy check - 0 0 0 0 0 0 0 0 0

? Phytotoxicity rating was assessed by visual rate from 0-10, 0 = normal 1-3 = slightly toxic 4-6 = moderately 7-9 = severely toxic 10 =completely killed

® Day after application



Table 7 Efficacy of herbicides on weed control in coffee at 30 and 60 days after each application in 2018, Mea Wang district, Chiang

Mai province

Weed control ?

Treatment Rate 1%t Application 2" Application 3™ Application

(g ai rai”) Uuly 5, 2018) (August 30, 2018) (December 21, 2018)

30 DAAP 60 DAA 30 DAA 60 DAA 30 DAA 60 DAA
fluazifop-p-butyl + fomesafen 30+50 5 2 5 2 5 a
clethodim + fomesafen 45+50 6 4 5 4 3 2
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 6 5 5 3 3 2
propaquizafop + fomesafen 12+50 6 a4 a4 a4 2 2
propaquizafop + oxyfluorfen 12+24 8 6 il 5 3 2
glufosinate-ammonium + fomesafen 105+50 7 6 8 6 9 6
glufosinate-ammonium + oxyfluorfen 105+24 8 7 8 7 7 6
glyphosate 480 8 6 7 7 8 6
paraquat 240 9 6 9 6 9 6
glufosinate-ammonium 105 7 5 6 a4 7 5
hand weeding - 10 10 10 10 10 10
Weedy check - 0 0 0 0 0 0

20 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control P Day After Application

b Day After Application



Table 8 Efficacy of herbicides on weed control in coffee at 30 and 60 days after each application in 2018, Mea Chaem district, Chiang

Mai province

Weed control ?

Treatment Rate 1%t Application 2" Application 3@ Application

(g ai rai”) Uuly 5, 2018) (August 30, 2018) (December 21, 2018)

30 DAA®* 60 DAA 30 DAA 60 DAA 30 DAA 60 DAA
fluazifop-p-butyl + fomesafen 30450 5 1 5 3 1 1
clethodim + fomesafen 45+50 5 2 4 3 1 1
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 7 6 7 5 3 3
propaquizafop + fomesafen 12+50 5 1 a4 3 3 1
propaquizafop + oxyfluorfen 12+24 6 5 6 4 3 1
glufosinate-ammonium + fomesafen 105+50 8 5 9 6 9 6
glufosinate-ammonium + oxyfluorfen 105+24 9 6 9 6 9 7
glyphosate 480 7 6 9 6 9 6
paraquat 240 9 5 9 6 8 5
glufosinate-ammonium 105 7 4 9 6 9 6
hand weeding - 10 10 10 10 10 10
Weedy check - 0 0 0 0 0 0

20 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control

b Day After Application



Table 9 Effect of herbicides on weed dry weight at 30 days after each application in 2018, Khun Wang district, Chiang Mai province

Dry weight of weeds, 30 DAA P

Treatment (q ::i‘l) 1%t Application 2" Application 3'd Application
(July 5, 2018) (August 30, 2018) (December 21, 2018)
fluazifop-p-butyl + fomesafen 30+50 770b*° 1319 c 97.07b
clethodim + fomesafen 45+50 87.5b 87.2b 176.8 ¢
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 72.7b 116.0 bc 159.7 c
propaquizafop + fomesafen 12+50 979 b 148.1 ¢ 202.1d
propaquizafop + oxyfluorfen 12+24 74.8 b 175.0 c 191.4 cd
glufosinate-ammonium + fomesafen 105+50 46.8 ab 39.2 ab 37.6 a
glufosinate-ammonium + oxyfluorfen 105+24 29.3 a 44.2 ab 67.6 b
glyphosate 480 279 a 49.9 ab 55.8 ab
paraquat 240 95a 156 a 258 a
glufosinate-ammonium 105 54.2 ab 25.8 ab 48.4 ab
hand weeding - 0a 0a 0a
Weedy check - 116.8 c 292.6 d 2229 d
CV. (%) 91.5 81.2 73.4

@ Means followed by a same letter are not significantly difference at the 5% level by DMRT

b Day After Application



Table 10 Effect of herbicides on weed dry weight at 30 days after each application in 2018, Mea Chaem, Chiang Mai province

Dry weight of weeds, 30 DAA

rate
Treatment (g ai rai) 1%t Application 2" Application 3™ Application
(July 5, 2018) (August 30, 2018) (December 21, 2018)

fluazifop-p-butyl + fomesafen 30+50 70.8 ¢ 52.1 bc 2319d
clethodim + fomesafen 45+50 47.1 ab 75.6 C 240.8d
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 24.5 ab 22.4 3 168.3 ¢
propaquizafop + fomesafen 12+50 76.5 C 73.9 c 344 b
propaquizafop + oxyfluorfen 12+24 40.1 ab 38.5 bc 19.5b
glufosinate-ammonium + fomesafen 105+50 25.7ab 0.7 a 98 a
glufosinate-ammonium + oxyfluorfen 105+24 11.2 a 0a 1.7 a
slyphosate 480 54.6 bc 2.6a 0.3a
paraquat 240 19.4 ab 0a 9.7 a
glufosinate-ammonium 105 56.7 bc 32a 13a
hand weeding - 0a 32.9 bc 0a
Weedy check - 123.2d 136.6 d 227.2d

C.V. (%) 61.5 74.8 85.2

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 11 Efficacy of herbicides on weed control in coffee at 30 and 60 days after each application in 2019, Mea Wang district, Chiang Mai

province
Weed control @
Rate 4™ Application 5% Application 6" Application
Treatment
(g airai) (July 5, 2019) (August 30, 2019) (December 21, 2019)
30 DAA® 60 DAA 30 DAA 60 DAA 30 DAA 60 DAA
fluazifop-p-butyl + fomesafen 30+50 2 2 1 1 1 1
clethodim + fomesafen 45+50 3 2 1 2 5 1
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 3 2 2 2 4 1
propaquizafop + fomesafen 12+50 3 3 1 1 1 1
propaquizafop + oxyfluorfen 12+24 2 2 3 3 1 1
glufosinate-ammonium + fomesafen 105+50 8 6 7 6 8 6
glufosinate-ammonium + oxyfluorfen ~ 105+24 7 5 8 6 7 6
glyphosate 480 9 5 8 5 7 6
paraguat 240 9 6 8 5 8 7
glufosinate-ammonium 105 8 6 6 5 7 6
hand weeding - 10 10 10 10 10 10
Weedy check - 0 0 0 0 0 0

20 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control

b Day After Application



Table 12 Efficacy of herbicides on weed control in coffee at 30 and 60 days after each application in 2019, Mea Chaem

district, Chiang Mai province

Weed control 2

Treatment Rate 4™ Application 5% Application 6" Application
(g airai™) (July 5, 2019) (August 30, 2019) (December 21, 2019)
30 DAA® 60 DAA 30 DAA 60 DAA 30 DAA 60 DAA

fluazifop-p-butyl + fomesafen 30450 1 0 1 0 1 0
clethodim + fomesafen 45+50 3 1 1 1 1 1
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 1 1 1 1 1 1
propaquizafop + fomesafen 12+50 2 1 2 1 2 1
propaquizafop + oxyfluorfen 12+24 1 1 2 0 2 1
glufosinate-ammonium + fomesafen 105+50 7 6 9 6 8 5
glufosinate-ammonium + oxyfluorfen 105+24 9 7 9 6 8 6
glyphosate 480 9 7 9 6 8 6
paraquat 240 8 6 8 5 8 5
glufosinate-ammonium 105 9 6 9 6 8 6
hand weeding - 10 10 10 10 10 10
Weedy check - 0 0 0 0 0 0

20 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control

b Day After Application



Table 13 Effect of herbicides on weed dry weight at 30 days after each application in 2019, Mea Wang, Chiang Mai province

Dry weight of weeds, 30 DAA

Treatment . :ia:i'l) 4™ Application 5% Application 6" Application
(July 5, 2019) (August 30, 2019) (December 21, 2019)
fluazifop-p-butyl + fomesafen 30450 167.1cd? 113.0 c 217.4d
clethodim + fomesafen 45+50 159.7 cd 181.0 cd 1335 c
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 176.8 c 157.9 cd 111.7 ¢
propaquizafop + fomesafen 12+50 102.1 ¢ 269.1d 202.4 d
propaquizafop + oxyfluorfen 12+24 191.4 d 193.9 cd 180.4 cd
glufosinate-ammonium + fomesafen 105+50 57.6 ab 0.6 a 22.7 ab
slufosinate-ammonium + oxyfluorfen 105+24 67.7 ab 6.3 ab 32.5 ab
glyphosate 480 1.8 a 9.0 ab 48.0 ab
paraquat 240 25.8 ab 16.7 ab 18.7 ab
glufosinate-ammonium 105 18.4 ab 50.0 bc 51.0 ab
hand weeding - 0a Oa 0a
Weedy check - 2229d 27179d 236.3d
CV. (%) 75.3 94.1 124.9

@ Means followed by a same letter are not significantly difference at the 5% level by DMRT

b Day After Application



Table 14 Effect of herbicides on weed dry weight at 30 days after each application in 2019, Mea Chaem, Chiang Mai province

Dry weight of weeds, 30 DAA @

Treatment . :ia:i'l) 4™ Application 5% Application 6" Application
(July 5, 2019) (August 30, 2019) (December 21, 2019)
fluazifop-p-butyl + fomesafen 30+50 140.8 ¢ 127.8 cd 130.1 ¢
clethodim + fomesafen 45+50 1319 c 140.3 d 1555 ¢
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 134.4 ¢ 135.0 d 1433 ¢
propaquizafop + fomesafen 12450 1183 ¢ 122.2 cd 141.1 c
propaquizafop + oxyfluorfen 12+24 119.5 ¢ 1473 d 155.7 ¢
glufosinate-ammonium + fomesafen 105+50 9.8 ab 0a 11.9 ab
glufosinate-ammonium + oxyfluorfen 105+24 1.7 a 0a 6.4 a
glyphosate 480 03a 0a 21.0ab
paraquat 240 9.7 ab 10.3 ab 25.6 ab
glufosinate-ammonium 105 0.8 a 0a 23.2 ab
hand weeding - O0a O0a 0a
Weedy check - 1272 c 150.1d 147.2 c
CV. (%) 88.2 72.3 79.3

@ Means followed by a same letter are not significantly difference at the 5% level by DMRT

b Day After Application



Table 15 Height, circumference, bush, leaf width, leaf length and fresh weight of 1 age year coffee after application in Mae Wang district,

Chiang Mai province

Rate Height circumference Leaf width Leaf length Bush
Treatment

(g airai™) (cm.) (cm.) (cm.) (cm.) (cm.)

fluazifop-p-butyl + fomesafen 30+50 519 a 2.8 ab 6.1a 12.5 a 50.2 a
clethodim + fomesafen 45+50 46.3 ab 30a 6.2 a 12.7 a 44.1 ab
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 45.8 ab 2.7ab 6.3a 123 a 40.9 ab
propaquizafop + fomesafen 12+50 48.9 ab 2.8 ab 6.3a 12.0a 44.1 ab
propaquizafop + oxyfluorfen 12+24 45.5 ab 2.5 abc 6.3 a 12.6 a 43.9 ab
glufosinate-ammonium + fomesafen 105+50 42.9 ab 21c 6.3 a 12.0 a 36.3 b
glufosinate-ammonium + oxyfluorfen 105+24 46.7 ab 2.5 abc 59 a 123 a 41.6 ab
slyphosate 4380 42.2 b 21c 50b 99 b 36.1b
paraquat 240 43.3 ab 2.4 bc 57 ab 12.7 a 43.8 ab
glufosinate-ammonium 105 49.6 ab 2.8 ab 6.3 a 135a 50.2 a
hand weeding ¢ 43.7 ab 2.4 bc 58a 12.2 a 39.3 ab
Weedy check - 47.8 ab 2.4 bc 6.2 a 11.6 ab 39.8 ab

CV. (%) 9.9 9.04 8.2 8.7 15.9

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 16 Height, circumference, bush, leaf width, leaf length and fresh weight of 1 age year coffee after application in Mea Chaem district,

Chiang Mai province

Rate Height circumference Leaf width Leaf length Bush
Treatment

(g airai™) (cm.) (cm.) (cm.) (cm.) (cm.)

fluazifop-p-butyl + fomesafen 30450 40.0 a 20a 51a 10.3 ab 355a
clethodim + fomesafen 45+50 353 a 19a 55a 12.2 a 378 a
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 41.6 a 20 a 51a 11.3 ab 35.6 a
propaquizafop + fomesafen 12+50 36.9 a 1.9 a 57a 123 a 34.4 a
propaquizafop + oxyfluorfen 12+24 42.0 a 2.1a 5.1a 11.4 ab 33.6 ab
glufosinate-ammonium + fomesafen 105+50 36.3 a 1.8a 55a 11.3 ab 33.0 ab
glufosinate-ammonium + oxyfluorfen 105+24 39.7a 1.7a 4.8 a 93 b 229b
glyphosate 4380 36.2 a 19a 49 a 10.9 ab 289 ab
paraquat 240 289 a 0.7b 59a 11.4 ab 153 ¢
glufosinate-ammonium 105 433 a 20a 52a 11.7 a 324 ab
hand weeding - 35.7a 20 a 49 a 10.7 ab 29.6 ab
Weedy check - 34.6 a 1.8 a 55a 11.7 a 33.8 ab

C.V. (%) 23.4 22.6 124 18.8 19.1

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 17 Height, circumference, bush, leaf width, leaf length and fresh weight of 2 age year coffee after application in Mae Wang

district, Chiang Mai province

Rate Height circumference Leaf width Leaf length Bush
Treatment
(g airai) (cm.) (cm.) (cm.) (cm.) (cm.)
fluazifop-p-butyl + fomesafen 30+50 81.0 a 5.0 abc 6.3 bcd 134 b 57.9 abcd
clethodim + fomesafen 45+50 66.1 ab 5.1ab 6.9 ab 138 b 59.1 abcd
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 62.2 ab 4.7 abcd 70 a 141b 52.6 abcd
propaquizafop + fomesafen 12+50 73.0 ab 5.0 abc 6.7 abc 136 b 60.9 abcd
propaquizafop + oxyfluorfen 12+24 66.1 ab 4.9 abcd 6.9 ab 135b 61.8 abc
glufosinate-ammonium + fomesafen 105+50 60.1 ab 4.8 abcd 6.0d 18.2 a 51.1 abcd
glufosinate-ammonium + oxyfluorfen 105+24 70.3 ab 4.8 abcd 5.8d 11.8b 67.6 ab
glyphosate 480 56.8 ab 3.8 cd 5.8d 11.8b 419 e
paraquat 240 439 b 4.4 abcd 6.1 cd 133 b 54.1 abcd
glufosinate-ammonium 105 76.0 ab 56a 6.4 abcd 128 b 74.7 a
hand weeding . 88.4 a 3.8 cd 6.1 cd 11.7b 45.5 abcd
Weedy check - 66.0 ab 3.7d 59d 119b 44.6 de
CV. (%) 49 14.57 5.7 12.5 15.5

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 18 Height, circumference, bush, leaf width, leaf length and fresh weight of 2 age year coffee after application in Mea Chaem

district, Chiang Mai province

Rate Height circumference Leaf width Leaf length Bush
Treatment
(gairai’)  (cm.) (cm.) (cm.) (cm.) (cm.)
fluazifop-p-butyl + fomesafen 30+50 56.8 abc 3.4 abc 5.6 ab 114 a 44.7 bc
clethodim + fomesafen 45+50 60.9 a 3.8 ab 6.0 a 12.2 a 52.5 ab
fenoxaprop-p-ethyl + oxyfluorfen 22.08+24 59.6 ab 3.4 abc 59a 119a 48.8 abc
propaquizafop + fomesafen 12+50 55.4 abc 3.3 abc 58a 116 a 47.7 abc
propaquizafop + oxyfluorfen 12+24 57.8 abc 3.0 bc 6.1a 119 a 43.7 bc
glufosinate-ammonium + fomesafen 105+50  51.4 abcd 4.1a 6.2 a 12.4 a 58.0 a
glufosinate-ammonium + oxyfluorfen 105+24 48.6 bcd 3.0 bc 6.0 a 119 a 41.1 bc
glyphosate 480 43.8d 2.5 de 4.9 bc 11.2 a 32.4 de
paraquat 240 40.5d 21e 43c 8.6 b 267 e
glufosinate-ammonium 105 57.7 abc 3.3 abc 6.2 a 11.8 a 50.5 abc
hand weeding - 48.4 bcd 3.0 bc 57 ab 10.8 a 43.4 bc
Weedy check - 473 cd 25 de 5.7 ab 11.7 a 39.3 cde
CV. (%) 11.6 14.1 8.19 8.3 13.8

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 19 Height, circumference, bush, leaf width, leaf length and fresh weight of 3 age year coffee after application in Mae Wang

district, Chiang Mai province

Leaf Leaf
Rate Height circumference Bush yield
Treatment width length
(g airai?) (cm.) (cm.) (cm.) (kg.)
(cm.) (cm.)
fluazifop-p-butyl + fomesafen 30 + 50 105.6 ab 8.4 ab 6.3 ab 14.3 abc 1119 a 13a
clethodim + fomesafen a5 + 50 98.9 ab 7.7 abc 6.3 ab 14.4 abc 939ab 05b
fenoxaprop-p-ethyl + oxyfluorfen 22.08 + 24 96.7 ab 7.5 abc 6.8 ab 153 ab 99.4ab 1.0ab
propaquizafop + fomesafen 12 + 50 103.3 ab 7.5 abc 6.2 ab 14.4 abc 96.7ab  03b
propaquizafop + oxyfluorfen 12 + 24 102.2 ab 7.8 abc 7.0 ab 15.5ab 1103a  09b
g[ufosinate-ammonium + fomesafen 105 + 50 93.3 ab 7.7 abc 6.0 ab 14.0 bc 107.2 ab 1.8 a
glufosinate-ammonium +
105 + 24 112.2 a 8.6 a 73 a 15.0ab 116.7 a 16a
oxyfluorfen
glyphosate 480 80.0 b 6.4 bc 57b 12.7 ¢ 794bc 08Db
paraquat 240 96.7 ab 6.8 abc 6.7 ab 15.0 ab 6ldbc 02b
glufosinate-ammonium 105 104.4 ab 8.6 a 6.9 ab 16.5 a 122.2 a 15a
hand weeding - 91.7 ab 7.1 abc 6.8 ab 14.9 ab 96.9 ab 14a
\/\/eedy check - 90.0 ab 6.0 c 5.9 ab 13.7 bc 57.8 c 0.1b
CV. (%) 14.4 15.2 11.1 7.7 16.1 46.5

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 20 Height, circumference, bush, leaf width, leaf length and fresh weight of 3 age year coffee after application in Mae Cheam

district, Chiang Mai province

Rate Height circumference et et Bush yield
Treatment width length
(g airai?) (cm.) (cm.) (cm.) (kg.)
(cm.) (cm.)
fluazifop-p-butyl + fomesafen 30 + 50 96.7 abcd 7.0 ab 6.6 a 14.0 ab 928 a 1.3 ab
clethodim + fomesafen 45 + 50 98.9 abc 6.7 abc 6.7 a 145a 79.4 a 1.0 ab
fenoxaprop-p-ethyl + oxyfluorfen 22.08 + 24  92.2 abcd 5.7 bcd 6.4 ab 14.2 ab 81.7 a 0.9 ab
propaquizafop + fomesafen 12 + 50 110.0 a 7.2ab 6.7 a 14.5 a 90.6 a 1.2 ab
propaquizafop + oxyfluorfen 12 + 24 98.9 abc 6.1 bcd 6.7 a 14.2 ab 84.4 a 0.7b
glufosinate-ammonium + fomesafen 105 + 50 112.2 a 83a 7.0 a 148 a 922 a 2.7 a
glufosinate-ammonium + oxyfluorfen 105+ 24  95.6 abcd 6.2 bcd 6.9 a 149 a 96.7 a 1.7 ab
glyphosate 480 77.2d 4.7 de 6.8 a 13.9 ab 77.2 ab 0.2b
paraquat 240 55.0 e 37e 55b 120 b 42.8 b 0.1b
glufosinate-ammonium 105 106.7 ab 6.8 abc 6.7 a 14.4 a 85.0 a 1.1ab
hand weeding - 86.7 bcd 5.2 cde 6.2 ab 13.2 ab 91.7 a 1.2 ab
Weedy check - 78.9 cd 4.8 de 6.4 ab 14.0 ab 575b 02b
C.V. (%) 11.9 14.8 8.1 8.3 26.4 65.2

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 21 Height and fresh weight of corn which from soil sample was applied herbicides at 20 and 30 day after application in 2018, Mae Wang district, Chiang Mai province

soil after 1 st Application soil after 2 nd Application soil after 3 rd Application
(July 5, 2018) (August 30, 2018) (December 21, 2018)
Rate b
Treatment 20 DAA 60 DAA 20 DAA 60 DAA 20 DAA 60 DAA
(g airail)
Fresh Fresh Fresh Fresh Fresh Fresh
Height Height Height Height Height Height

Weight Weight Weight Weight Weight Weight

fluazifop-p-butyl + fomesafen 30450 74.0a° 7.6 a 74.5 a 16.0a 80.7ab 50.1ab 613ab 319a 220b 39.0a 26.8 ab 243 3
clethodim + fomesafen 45+50 703a  89a  672a 160a . 854ab 558ab 463b 233a 307ab 327a  19.4b  17.1a

fenoxaprop-p-ethyl + oxyfluorfen ~ 22:08+24 6735 1232  864a 243a 87.3ab 395b 943a 504a 757a 525a 297ab  230a

propaquizafop + fomesafen 12450 700a 1172  833a_ 187a 90ab 579ab 523b 235a 363ab 335a 312ab 243 a
propaquizafop + oxyfluorfen 12424 7333 124a 1027a  329a 600ab 399b 590ab 447a 27.7ab 493a  383a 268 a
glufosinate-ammonium +
105+50
fomesafen 66.0 a 6.3a 76.0 a 115a 623ab 563ab 467b 21.0a 510ab 31.2a 23.2 ab 15.8 a
glufosinate-ammonium +
105+24
oxyfluorfen 76.3 a 133 a 114.1 a 32.1a 63.0ab 46.1b 663ab 387a 550ab 49.0 a 29.6 ab 233 a
glyphosate 480 6772 52a  763a  202a 633ab 336b 635ab 300a 560ab 494a  282ab  20.1a
paraquat 240 770a  109a 1027a 215a 680ab 443b 733ab 273a 30.ab  373a  265ab  225a
glufosinate-ammonium 105 68.0 a 119 a 101.0 a 285 a 1340a 995a 64.0ab 410a 64.0ab 43.6 a 24.8 ab 190 a
hand weeding - 753 a 11.1a 90.0 a 29.0 a 520b 4d1b 733ab 338a 51.7ab 30.8 a 16.4 b 151 a
Weedy check - 593 a 6.9 a 93.0 a 238 a 933ab 626ab 440b 239a 39.7ab 403 a 23.7 ab 222 a
CV. (%) 14.8 427 34.3 55 49.9 50.4 30.5 63.1 55.7 87 29.2 97.5

@ Means followed by a same letter are not significantly difference at the 5% level by DMRT



b Day after application
Table 22 Height and fresh weight of corn which from soil was applied herbicides at 20 and 30 day after application in 2018, Mae Cheam district, Chiang

Mai province

soil after 1 st Application soil after 2 nd Application soil after 3 rd Application (December
Uuly 25, 2018) (September 25, 2018) 21,.2018)
Rate
Treatment 20 DAA Y/ 60 DAA 20 DAA 60 DAA 20 DAA 60 DAA
(gairail)
Fresh Fresh Fresh Fresh Fresh Fresh
Height Height Height Height Height Height
Weight Weight Weight Weight Weight Weight
fluazifop-p-butyl + fomesafen 30450 443ab¥ 247ab 21.7a 58a 198ab  94a 199a 400b 187b 285a 203a  153a
clethodim + fomesafen 45+50 803a  205b 208a 64a  185ab  75a 193a 667ab 257ab 246a 268a  194a
fenoxaprop-p-ethyl + oxyfluorfen 2208+24  330pbc  220ab  220a 5d4a  21.0ab  93a 252a 490b 21.7b 209a 293a  128a
propaquizafop + fomesafen 12+50 353bc  316a  333a. 120a 193ab  7.1a 235a 353b 550ab 376a 23la  147a
propaquizafop + oxyfluorfen 12+24 660ab 215ab ~ 290a 135a 193ab  69a 244a 875a 447ab 295a 237a  1l6a
glufosinate-ammonium +
105+50
fomesafen 49.7 abc 189 b 275a 9.1a 21.8 ab 95a 210a 583%ab 527ab 27.1a 26.1a 113 a
glufosinate-ammonium +
105+24
oxyfluorfen 46.0 abc 16.7 b 31.7 a 11.6 a 14.6 ab 4.6a 285a 657ab 413ab 282a 254a 10.2 a
slyphosate 480 500abc  198b  120a 18a  121b  116a 300a 700ab 427ab 293a 304a  166a
paraquat 240 733ab  187b  2l4a 43a 192ab  68a 273a 693ab 540ab 330a 239a  170a
glufosinate-ammonium 105 36.7 bc 172 b 339 a 83a 238 a 105a 240a 65.0ab 70.0a 358a 327a 155 a
hand weeding - 69.7ab  259ab  315a 129a 21.2ab 9.7 a 238a 350b 370ab 261a 295a 11.1a
Weedy check - 16.3 ¢ 16.5 b 17.0 a 51a 19.2 ab 9.7a 209a 6l5ab 493ab 304a 29.7a 17.0 a

CV. (%) 43.2 27.1 46.2 84.3 26.1 56.7 63.1 33.4 53.7 83.3 24 51.3




2 Means followed by a same letter are not significantly difference at the 5% level by DMRT

b Day after application

Table 23 Range of pesticide residue found from soil after each application in 2018-2019, Mea Cheam district, Chiang Mai province

Treatment

Pesticide residue

pesticide

1*" Application
(Uuly 5, 2018)

2" Application

(August 30, 2018)

0 DAA 22 DAA 37 DAA 44 DAA 63 DAA 0 DAA 22 DAA 55 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl ND 0.18-0.37 ND 0.31-0.37 0.04-0.09 3.05-4.22 0.98-1.55 0.13-0.17
fomesafen ND 1.98-2.40 3.91-6.03 1.66-2.03 ND 0.27-0.50 0.07-7.73 0.89-1.35
2. clethodim + fomesafen clethodim ND ND ND ND ND ND ND ND
fomesafen nd 0.47-1.06 ND 1.12-1.57 ND 0.25-0.61  0.90-17.23  0.43-0.74
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl ND ND ND ND ND ND 0.08-3.22 0.13-0.14
oxyfluorfen ND ND -0.15 0.14-0.20 0.05-0.07 ND 5.72-6.68 0.06-0.76 0.01-0.14
4. propaquizafop + fomesafen propaquizafop ND ND-0.13 ND-2.22 0.26-4.08 ND 0.13-1.54 0.88-1.50 2.79-3.19
fomesafen ND ND-1.77 ND ND-0.25 0.07-0.08 1.68-2.78 0.68-2.08 0.11-0.14
5. propaquizafop + oxyfluorfen propaquizafop ND ND ND ND ND ND ND ND
oxyfluorfen ND ND-0.25 ND ND ND ND ND ND
6. glufosinate -ammonium + fomesafen  glufos -ammo. ND ND ND 0.72-1.28 ND 0.08-1.05 0.16-1.19 ND-0.21
fomesafen ND ND-0.26 ND ND 0.04-0.09 1.01-3.01 1.33-2.81 0.29-0.50
7. glufosinate -ammonium + oxyfluorfen  glufos -ammo. ND-0.18 ND-0.97 ND-0.45 0.09-0.23 ND-0.15 0..16-0.87 0.34-0.96 ND -0.17
oxyfluorfen 0.04-0.31 ND-0.25 ND-0.10 0.58-0.91 0.56-0.14 1.76-2.73 0.15-4.81 0.31-0.35
8. glyphosate glyphosate ND-0.25 0.17-0.22 0.21-0.28 0.16-0.17 0.18-0.19 ND-0.19 0.74-1.29 0.53-0.79
9. paraquat paraquat 0.83-1.11 1.14-1.49 0.32-0.68 0.43-0.45 0.46-0.54 1.28-4.25 ND-1.36 0.45-0.79
10. glufosinate -ammonium glufos -ammo 0.17-0.24 0.15-0.20 ND ND-0.19 ND ND-1.32 0.40-0.79 ND
11. hand weeding hand weeding ND ND ND ND ND ND ND ND
12. Weedy check Weedy check ND ND ND ND ND ND ND ND

Remark: ND = not detected



Table 24 Range of pesticide residue from soil after each application in 2018-2019, Mea Cheam district, Chiang Mai province

Treatment

Pesticide residue

pesticide

3" Application

(December 21, 2018)

4™ Application
(Jun 20, 2019)

0 DAA 28 DAA 68 DAA 120 DAA 158DAA 0 DAA 30 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl ~ 2.16-2.86 0.44-0.53 0.12-0.15 ND ND ND-0.36 ND
fomesafen 0.14-8.25 3.02-3.71 0.95-1.24 ND ND ND ND
2. clethodim + fomesafen clethodim ND-2.86 ND ND ND ND ND ND
fomesafen 0.24-3.15 1.29-1.54 0.51-0.61 ND ND ND ND
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl 0.15-0.20 0.09-2.78 0.11-0.61 ND ND 0.21-1.83 ND-0.16
oxyfluorfen 1.49-2.09 0.09-0.11 ND 0.10-0.70 0.11-2.31 0.01-0.09 0.01-0.16
4. propaquizafop + fomesafen propaquizafop 1.15-1.72 0.30-0.36 0.09-0.12 2.41-5.18 2.68-6.71 ND ND
fomesafen 057-0.79 2.41-2.82 2.57-2.69 18.37-27.76 15.37-67.28 ND ND
5. propaquizafop + oxyfluorfen propaquizafop ND ND ND ND ND ND ND
oxyfluorfen ND ND ND 0.07-2.21 0.07-2.64 0.05-0.17 0.07
6. glufosinate-ammonium + fomesafen glufos -ammo. ND -0.16 ND-0.23 ND-0.29 ND ND 0.09-0.15 ND-0.25
fomesafen 2.83-3.26 0.27-0.86 0.26-0.42 11.47-16.52 11.22-13.51 ND-0.06 ND-0.06
7. glufosinate-ammonium + oxyfluorfen  glufos -ammo. 0.17-3.21 1.23-1.68 0.65-0.82 0.52-0.94 ND ND-1.28 ND-0.11
oxyfluorfen 1.30-1.71 0.29-1.03 0.27-0.28 0.41-0.48 0.44-0.67 ND ND-0.08
8. glyphosate glyphosate ND-0.58 ND-0.81 ND-0.76 0.46-0.78 ND-0.19 0.17-1.19 0.34-1.03
9. paraquat paraquat 0.83-1.02 1.26-1.44 1.03-3.89 0.46-0.70 0.83-1.52 0.61-0.96 0.85-1.32
10. glufosinate-ammonium glufos -ammo 0.18-5.09 1.07-2.56 0.36-0.85 0.17-0.22 ND 0.27-2.03 0.34-1.02
11. hand weeding hand weeding ND ND ND ND ND ND ND
12.Weedy check Weedy check ND ND ND ND ND ND ND

Remark: ND = not detected



Table 25 Range of pesticide residue from soil after each application in 2018-2019, Mea Cheam district, Chiang Mai province

Treatment

Pesticide residue

pesticide

6" Application
(October 17, 2019)

5™ Application
(August 23, 2018)

0 DAA 27 DAA 57 DAA 0 DAA 35 DAA 67 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
2. clethodim + fomesafen clethodim ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl ND ND ND ND ND-0.10 ND
oxyfluorfen ND-14.28 32.05-34.81 ND 2.78-55.67 0.05-0.88 ND
4. propaquizafop + fomesafen propaquizafop ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
5. propaquizafop + oxyfluorfen propaquizafop ND-1.67 ND ND ND ND ND
oxyfluorfen ND-53.61 1.07-8.00 0.59-2.73 0.28-21.26 0.01-0.09 ND

6. glufosinate-ammonium + fomesafen glufos -ammo. ND-1.36 0.75-0.92 ND-0.23 0.10-0.54 0.26-0.77 0.19-0.27
fomesafen 1.28-1.45 ND-7.70 ND ND ND ND

7. glufosinate-ammonium + oxyfluorfen  glufos -ammo. 0.34-2.03 ND-0.98 0.22-0.37 0.53-3.48 0.24-0.99 0.45-0.76
oxyfluorfen 0.12-0.45 0.58-1.26 46.45-115.09 10.33-15.63 0.18-0.25 ND

8. glyphosate glyphosate 0.27-1.09 0.98-4.99 0.76-0.85 0.62-3.75 0.98-2.09 0.21-0.47

9. paraquat paraquat 1.64-3.43 1.50-5.98 0.93-1.38 0.80-1.43 1.48-2.04 0.84-1.18

10. glufosinate-ammonium glufos -ammo 0.23-1.97 0.94-3.08 ND-0.32 0.25-2.89 0.32-2.01 0.17-0.45
11. hand weeding hand weeding ND ND ND ND ND ND
12.Weedy check Weedy check ND ND ND ND ND ND

Remark: ND = not detected



Table 26 Range of pesticide residue found from soil after each application in 2018-2019, Khun Wang district, Chiang Mai province

Treatment

Pesticide residue

pesticide

1*" Application
(Uuly 5, 2018)

2" Application

(August 30, 2018)

0 DAA 20 DAA 41 DAA 55 DAA 0 DAA 7 DAA 20 DAA 49 DAA 82 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl ND 0.07-0.13 ND ND ND 2.38-2.94 0.84-1.21 0.15-0.16 ND
fomesafen ND 4.02-6.63 ND ND 3.62-15.81 0.57-0.74 0.09-8.51 ND ND
2. clethodim + fomesafen clethodim ND-4.88 ND ND ND ND-0.92 ND ND ND ND
fomesafen ND-17.95 3.32-11.84 ND ND 3.31-4.49 0.44-1.29 0.26-3.40 ND ND
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl ND ND ND ND ND 0.40-0.72  0.18-14.89 ND ND
oxyfluorfen 0.12-ND ND -0.04 ND-0.02 ND ND -0.02 1.40-1.87 0.34-0.48 ND ND
4. propaquizafop + fomesafen propaquizafop ND 0.59-0.17 ND ND ND 1.83-2.81 0.85-1.15 ND ND
fomesafen 2.47-11.81 6.84-7.23 ND ND 2.08-56.42 2.45-3.38 0.87-1.17 0.17-0.87 ND
5. propaquizafop + oxyfluorfen propaquizafop ND ND ND ND ND ND ND ND ND
oxyfluorfen ND-0.08 ND ND ND ND -0.12 ND-0.02 ND ND ND
6. glufosinate-ammonium + fomesafen glufos -ammo. ND-0.98 ND-0.77 ND ND 0.22-1.04 1.58-3.97 0.981.49 0.74-0.77 ND
fomesafen 13.06-18.78 ND 5.29-18.93 ND 12.32-12.49 2.91-3.45 2.04-2.48 Nd-0.13 ND
7. glufosinate-ammonium + oxyfluorfen  glufos -ammo. ND-0.30 ND-0.90 0.42-0.59 ND 0.39-0.88 1.25-1.97 0.68-1.30 ND-0.35 ND
oxyfluorfen ND-0.06 ND-0.02 ND ND 1.75-5.19 2.86-3.62 1.46-2.32 ND-1.18 ND
8. glyphosate glyphosate ND-0.84 ND-0.62 ND ND 0.17-1.02 0.49-1.94 0.74-0.85 0.20-0.29 ND
9. paraquat paraquat 0.79-0.82 1.61-1.86 0.53-1.69 0.18-0.19 1.24-2.48 1.45-3.29 0.78-0.94 0.60-0.78 0.71-1.76
10. glufosinate-ammonium glufos -ammo ND-0.25 ND-0.40 ND-0.36 ND-0.14 0.29-1.84 0.98-2.97 1.04-1.63 0.32-0.81 ND-0.15
11. hand weeding hand weeding ND ND ND ND ND ND ND ND ND
12.Weedy check Weedy check ND ND ND ND ND ND ND ND ND

Remark: ND = not detected



Table 27 Range of pesticide residue from soil after each application in 2018-2019, Khun Wang district, Chiang Mai province

Treatment

Pesticide residue

pesticide

3" Application

(December 21, 2018)

4" Application
(Jun 20, 2019)

0 DAA 28 DAA 68 DAA 120 DAA 158 DAA 0 DAA 30 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl 1.47-2.24 0.55-0.71 0.12 ND ND ND ND
fomesafen 3.65-5.64 2.86-3.59 1.01-1.03 ND ND ND ND
2. clethodim + fomesafen clethodim ND ND ND ND ND ND ND
fomesafen 0.10-2.85 1.64-4.57 0.44-0.53 ND ND ND ND
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl ND-7.33 0.12-2.89 0.09-0.10 ND-0.10 ND ND-1.35 0.09-0.15
oxyfluorfen 1.12-1.52 0.12-0.14 ND 0.09-1.35 0.11-1.68 0.10-0.20 ND
4. propaquizafop + fomesafen propaquizafop ND-1.20 0.29-0.48 0.08-0.11 2.24-5.61 ND ND ND
fomesafen 0.15-0.45 0.30-0.36 2.29-2.50 17.10-32.14  28.58-73.43 ND ND
5. propaquizafop + oxyfluorfen propaquizafop ND ND ND ND ND ND ND
oxyfluorfen ND 0.34-0.56 1.24-1.41 0.07-1.92 0.08-2.80 0.10-0.20 0.03-0.08
6. glufosinate-ammonium + fomesafen glufos -ammo. 0.43-1.04 0.78-0.95 0.45-0.57 ND-0.22 ND 0.08-1.69 0.78-1.02
fomesafen 1.812.37 0.73-1.46 0.37-0.39 14.59-16.60 13.79-14.59 ND ND-0.07
7. glufosinate-ammonium + oxyfluorfen  glufos -ammo. 0.27-2.03 0.86-0.95 ND ND ND 0.35-0.94 0.52-0.84
oxyfluorfen 1.04-1.45 0.91-1.39 0.22-0.27 0.29-0.43 0.72-13.51 0.10-0.11 ND-0.11
8. glyphosate glyphosate 0.29-2.55 0.77-0.93 0.45-0.84 ND-0.17 ND 0.19-2.01 0.93-1.08
9. paraquat paraquat 1.64-1.75 1.25-2.00 2.71-3.96 4.08-5.80 1.10-2.34 1.66-4.03 1.31-1.39
10. glufosinate-ammonium glufos -ammo 0.26-2.91 0.93-1.46 0.56-0.87 ND ND 0.37-1.75 0.39-0.98
11. hand weeding hand weeding ND ND ND ND ND ND ND
12.Weedy check Weedy check ND ND ND ND ND ND ND

Remark: ND = not detected



Table 28 Range of pesticide residue from soil after each application in 2018-2019, Khun Wang district, Chiang Mai province

Treatment

Pesticide residue

pesticide

5™ Application
(August 23, 2019)

6" Application

(October 18, 2019)

0 DAA 27 DAA 56 DAA 0 DAA 34DAA 68 DAA
1. fluazifop-p-butyl + fomesafen fluazifop-p-butyl ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
2. clethodim + fomesafen clethodim ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
3. fenoxaprop-p-ethyl + oxyfluorfen fenox.-p-ethyl ND ND-0.10 ND ND ND ND
oxyfluorfen ND ND-0.09 ND-1.01 ND ND-0.04 ND
4. propaquizafop + fomesafen propaquizafop ND ND ND ND ND ND
fomesafen ND ND ND ND ND ND
5. propaquizafop + oxyfluorfen propaquizafop ND ND ND ND ND ND
oxyfluorfen 0.06-1.36 0.01-0.05 0.09-0.52 ND-1.04 ND-0.05 ND
6. glufosinate-ammonium + fomesafen glufos -ammo. 0.16-0.95 0.54-0.57 0.34-0.38 ND-1.05 0.21-0.36 ND
fomesafen ND ND ND ND ND ND
7. glufosinate-ammonium + oxyfluorfen  glufos -ammo. 0.23-1.25 0.92-0.96 0.43-0.55 0.19-1.03 ND-0.38 ND
oxyfluorfen 0.62-1.93 ND-0.04 0.17-9.14 0.01-0.05 ND-0.10 ND
8. glyphosate glyphosate 0.54-1.95 0.87-0.99 0.22-0.32 0.24-1.65 0.20-0.7 ND-0.14
9. paraquat paraquat 1.29-1.61 2.00-2.39 0.71-0.87 1.72-3.07 2.37-2.65 1.61-1.97
10. glufosinate-ammonium glufos -ammo ND-1.03 0.44-0.67 ND-0.32 ND-0.94 0.21-0.46 ND -0.24
11. hand weeding hand weeding ND ND ND ND ND ND
12.Weedy check Weedy check ND ND ND ND ND ND

Remark: ND = not detected



