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8m31 440 n3(ai)/l5 atrazine 80% WP+diuron80% WP 8051 440+400 n¥u(ai)/ls uag hexazinone
13.2% WG+diuron 46.8% WP §n31 330 nfu(ai)/ls fisves 1 Fundalgndesniudae nsmiu
halosulfuron 75%WP +ametryn 80% WP 89151 9+400 n$u(ai)/ls fiszer 60 Sundsgndon
LaZN13HUENT atrazine 80% WP 8031 440 nSu(ai)/ls diuron 80% WP dn31 440 n3u(ai)/ls atrazine
80% WP-+diuron80% WP 89131 440+400 n3u(ai)/ls uag hexazinone 13.2% WG+diuron 46.8% WP
091 330 n3uGai)/ls Aszey 1 Yundsugndesmusng nswuas topamezone 33.6%SC+diuron 80%
WP 8751 6.72+400 n$u(ai)/1s fiszer 60 Juvdsgndos fuszavsamlunismuauiviivldfazuuy
7-8 fasger 150 TumdaUandes laglaniznsnuans halosulfuron dusgansnnlunisaiuauiivylad
Faanunsnandruuduaziminut ey lé fidleifisufuisaug ivuaisuasisludnTud
(Chand M. et. all, 2014) dw¥udszavsamlunsemuauiviivdisves 180 Jundsgndes desiinsunn
nemauiluTvin i firllanansotuuteduld sufesrenfuifmonanden (M 12)
Sruruedauasimiinuisvas iy

fiszey 30 Tundmiuasidniviie nassuisAnuasminiviivuazismdntvfivseie
f9wusuiviivUssianluiay laun weiuun veundvuy veausa Jsisdssanluniing fndeiu
e1e19 wazuiany ogsening 0.0-29.0 Fuslemstamns uaziumdnuielsiedinanegi 0.0-9.8
n¥usansauns lneddruudusazihuinuisisfivdesniuasdanuuanenonnsadffuisld i



Sufi Tnodisruauduteisdananegdl 435-71.2 fusonsnauns uasiidmdnuisegi 27.6-53.3
NSUREAITINLAT (ANT1971 13)

W5vey 60, 90 TUNSINUaNTIUNTINIEW AT atrazine 80% WP 8751 440 nsu(ai)/ls
NTTUAINUAT diuron 80% WP 8m31 440 n3u(ai)/ls n35aisnWuans atrazine 80% WP+diuron80% WP
8931 440+400 n3u(ai)/ls warnITUATNUANT hexazinone 13.2% WG+diuron 46.8% WP 8a31 330
nuGai/ls fisvey 1 fundsgndenifiesadafoamutefia Tuudstutududenidesn amsiintfiva
35335 Aenandusednsamlunisetuaniviiglaiiies 60 Tu lnenuduiuiu Jyivussianlunay
¥ viefiuun wehunduay wehiuia Sefisssavluntine dndefiu vdhens waswimy ogsswing
61.9-104.5 fiusioma1aiuns uazdituiinuisTefiudina o 75.5-111.2 nusdemsauns usdidauan
Funaziminuisfeieuinnituasiinnuuanaimiaiafunssuis atrazine 80% WP 31 440
n¥u(ai)/ls diuron 80% WP 8931 440 n$u(ai)/ls atrazine 80% WP+diuron80% WP 6631 440+400
nu(ai)/ls wag hexazinone 13.2% WG+diuron 46.8% WP 8031 330 nsu(ai)/ls Aiszey 1
Tundelgndogniunie N5y halosulfuron 75%WP+ametryn 80% WP 8731 9+400 n3u(ai)/l3
fiszez 60 Tundagndey waznIIUITNY atrazine 80% WP 8m31 440 n3u(ai)/l3 diuron 80% WP dns1
440 n5u(ai)/15 atrazine 80% WP+diuron80% WP 8951 440+400 nsu(ai)/ls uag hexazinone 13.2%
WG+diuron 46.8% WP 8931 330 n3u(ai)/ls fisves 1 TUNAIUgNDRYAIUAILN1TNU topamezone
33.6%SC+diuron 80% WP 851 6.72+400 nfu(ail/ls iszer 60 Sumdsugndon (A519fi 14 ua 15)

dmsusurlauaziminuievestuity iszer 120 ez 150 Sundmivans lunssu3snuans
atrazine 80% WP 6m51 440 nsu(ai)/ls ns5u3SWua1s diuron 80% WP 6751 440 nsu(ai)/ls
N3TUIS WU atrazine 80% WP+diuron80% WP 8051 440+400 nsu(ai)/ls waznssuiswuans
hexazinone 13.2% WG+diuron 46.8% WP ©n351 330 nsu(ai)/ls 7 svey 1
fundsgndosiiissniafoamuivie Juutadutududossuliifamuuandiansadfdunssuds
laifdntaiio Tnefsiuausiutafivdana1iogil 47.5-51.2 dudemsnauns uasiiiminuiegi 36.6-
67.3 NSUADANITIUUAT FIUNTIUIGNUENT atrazine 80% WP 851 440 n5u(ai)/ls nssuIdwuans diuron
80% WP 8n31 440 nsu(ai)/ls n3suidnwuans atrazine 80% n13wu halosulfuron 75%WP+ametryn
80% WP §951 9+400 n3u(ai)/13 Aiszes 60 Jundsugndes WP+diuron80% WP §#51 440+400
n3uai)/ls waznssuiEnuans hexazinone 13.2% WG+diuron 46.8% WP 8031 330 niu(ai)/ls fiszey
1 FuvdaUandes murigwaznIsIITNY atrazine 80% WP §m31 440 n3uai)/ls diuron 80% WP 8057
440 n3u(ai)/ls atrazine 80% WP+diuron80% WP 8731 440+400 n5u(ai)/l5 wag hexazinone 13.2%
WG-+diuron 46.8% WP $m%1 330 nfuai)/ls Aisvey 1 Jundsugndesnufienisyiu topamezone
33.6%SC+diuron 80% WP 051 6.72+400 nsu(ai)/l5 7 5zoy 60 Tundsugnd ey
S5 wudunazihvinuisfesnitwazunnsnameadffunssuianuans atrazine 80% WP+diuron80%
WP 85151 440+400 n3u(ai)/ls haznIsuidnuas hexazinone 13.2% WG+diuron 46.8% WP 8731
330 n¥u(ai)/ls flsvey 1 fundsgndenifivsniafoasnssuishitdntais Ineddnnuduiviverd
10.0-13.6 FUADAITINNNAT LLazﬁﬁmﬂmLﬁqaﬁ 9.1-17.5 n§uADANIINUAT (AN51971 16 waz 17)



ns3gyiiulnvasdoy

msianseigdvinvesseslnenisinaiiugedu 7isses 90 Tundsiuarsmdniviy
uazdunisuanne fiszer 120 Yundsiuaisiisnivfiy nuin augeiudesuaznisuannely
nysudsnuarsndadviy Tunssuisnuans atrazine 80% WP 8931 440 n3u(ai)/ls n3suiswuans
diuron 80% WP 8051 440 n3u(ai)/ls N30 Wua1s atrazine 80% WP+diuron 80% WP 6791
440+400 n3u(ai)/l5 warnITuITNUAIT hexazinone 13.2% WG+diuron 46.8% WP §n31 330
nu(aiy/ls fiszey 1 Yundsgndenifissndnien Sanugauasnsuann oliuansnefunssuisnuas
atrazine 80% N3y halosulfuron 75%WP+ametryn 80% WP §ns1 9+400 n3u(ai)/ls fiszer 60
TuvdaUgndes WP+diuron80% WP 8931 440+400 n3u(ai)/ls uagnssuiswuans hexazinone 13.2%
WG-+diuron 46.8% WP §031 330 n3u(ai)/ls fiszer 1 Jumdsgndos museuaznssuidyiu atrazine
80% WP §n31 440 n3u(ai)/ls diuron 80% WP 8051 440 nSu(ai)/ls atra-zine 80% WP+diuron80%
WP 80131 440+400 n3u(ai)/l3 uaz hexazinone 13.2% WG+diuron 46.8% WP 831 330 n3u(ai)/ls
fiszey 1 TunaaUgneeynINn 81N topamezone 33.6%SC+diuron 80% WP 8151 6.72+400
nfuai)/ls fiszer 60 fundslgndes wavnssuismdntafiadioile urinugaaznisunnne
yosdesunnieiunsndshimdatsinidesangrilunsmunufufivvesasidatsie uuuiousen
FudinsudeiuvesTuiuiusesldlugag 0-60 Tundwivansyilinisiesaudulalugidinandause
ATAUlAlALE dIUAINGIRUTRLLAZNITUANND fiszur 120 way 150 Sundwiuarsidaiydi
uazfiszoztiuifen nuln mnugeadusosuaznisuannelunssuisiuasmidnieiiy Tunssuisnuans
atrazine 80% WP 8931 440 n3u(ai)/ls n3su3TWuans diuron 80% WP 8m31 440 nsu(ai)/ls
n330I5WuaIT atrazine 80% WP+diuron80% WP 89131 440+400 nsu(ai)/ls waznssuiswuans
hexazinone 13.2% WG-diuron 46.8% WP a1 330 n¥u(ai)/l3 fisses 1 Sundsgndenifivsaiuien
AANMUFILATNITUANNDYDID BEUANANNAUNTIUITWUANT atrazine 80% A13WU halosulfuron
759%WP-+ametryn 80% WP §m51 9+400 n¥u(ai)/ls fiszey 60 Yundagndos WP+diuron80% WP
9n31 440+400 n3u(ai)/ls wagnIsuITNUANT hexazinone 13.2% WG+diuron 46.8% WP 8131 330
n¥uGa/ls Aisver 1 Sundagndos museuaznssuIsniy atrazine 80% WP 8m51 440 n3u(ail/ls
diuron 80% WP 8031 440 n3u(ai)/ls atra-zine 80% WP-+diuron80% WP 8051 440+400 n$u(ai)/l3
LAt hexazinone 13.2% WG+diuron 46.8% WP 8031 330 nsu(ai)/15 W 530y 1
TUMSIUgndeen1uaIun15HY topamezone 33.6%SC+diuron 80% WP 8051 6.72+400 n3u(ai)/l3
flsvey 60 Tundsgndes uaznsaisidniviivseie esnideasidnivivuuuneusenviungns
wufuirtuutstusudeslunsaiifnan wngsveringaiiunamnnviivludesdesnseunquiszes

e

120 Tundagneey vnildvivsuniulugidiavdanansenuson1sasyuln uwasnandnveseaeiil
FuegivyiiauazUunaesiyivinuluudasugndes (n13199 18)
HaNAndDY
v o 8 Y] a v a A ) ' a1 .
msdudntedmilnannanindeeiisye 10 weundwgn wui lunssuiswuans atrazine 80%
WP 8031 440 n3u(ai)/ls n3su3Bwuans diuron 80% WP 831 440 n3u(ai)/ls nssu3snuans atrazine



80% WP-+diuron80% WP 8n31 440+400 n3u(ai)/ls uagnsaidswuas hexazinone 13.2% WG-+diuron
46.8% WP 8031 330 niuail/ld fisver 1 Jundagndesifissaiader diminanuandaunnsisiv
NSFUITNUATS atrazine 80% n159u halosulfuron 75%WP+ametryn 80% WP 8n31 9+400 n3u(ai)/ls
fiszoy 60 Tundaugndos WP+diuron80% WP 8931 440+400 nu(ai)/ls uaznssuiswuans
hexazinone 13.2% WG-+diuron 46.8% WP 8731 330 n3u(ai)/l3 #iszes 1 Tundsdgndos
AINAIBKAENTINITHY atrazine 80% WP 8n51 440 n3u(ai)/ls diuron 80% WP dws1 440 nfu(ai)/ls
atra-zine 80% WP-+diuron80% WP 8731 440+400 n3u(ai)/ls way hexazinone 13.2% WG+diuron
46.8% WP §n31 330 nu(ai)/l9 Aszey 1 Tundauqndeunud18n1sWy topamezone
33.6%SC+diuron 80% WP 8051 6.72+400 nsu(ai)/ls # svez 60 Tundaugnd oy
waznssuIsMminiyimeile aennqeaiunIsasyulnauANguaznsuANNe lagn1sHuasidn
Fyfivuvuneusenifiesndufelinandmiminandesegil 3.1-4.5 fusoliunnsatunsnABniuaatidn
Fofmuuurowennudsmsidahifuuumduentiszes 2 Howdngndos Sdvnarantminansesogi
7.88.0 fusiols (M3sdi 18)
HaAATIZMA13AIRIBNYANASTUAUNS I UE SN TR TYNY

yauzLAuAemanan (10 Weundsugn) iiusetnamulneduiiuniunssads dmsadiasigyim
yiawazUIuasialnnAe 69833 In-house method TM-T04-101 based on AOAC (2016) LUasnaaed
gunevuemM1ly 91NoAdWARY FINTAANTTUUT d9TLAT1ev a WeeUUuansnquauidy
HaNsENUIINNTTnginun1sinens nquideingiiunisinensnadTuwauitadenisnannianig
INASNTAMININYAT HanFIATIest BinuTinamsandsesansidaiviieluynnssisiviuanslu
wamnaes Sunevusmaily dusuneneuadd Smingnssayiegseninenisdnduay (Med
19 uag 20)

aquNan1INAaas

NTINITNUAT hexazinone 13.2% WG+diuron 46.8% WP 8n31 330 nu(ai)/ls fiszes 1
Tundegnees A1UA1y N15WY halosulfuron 75%WP+ametryn 80% WP 6751 9+400 nu(ai)/l3
r.:l' [ (. ¥ = a a v A a ! Qdd‘ Ql' | d‘
fiszey 60 Jundelgndey Tusednsamlunismivauiviivaniingsuizauqinuasisenin a1s
halosulfuron Tunssu3§n19Wu halosulfuron 75%WP+ametryn 80% WP 8051 9+400 nsu(ai)/ls
N3ver 60 Junaelgndes anansamuaniyiyUsennn wu widnylasinlvussansamlunisauay
TeNglaaauningsuisaugAinuasidndoie Jadinssuisaenanluiiumagsudiuiniosdnnanig
N9NERTIUAINAaEUN 3 Aoly
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Table 1 Residue of soil sample before herbicide application at Nong Ya Sai District Suphanburi Province

Wight of ) Dry Wight of soil )
Treatment . % Moisture Analysis (ug/g) LOD LOQ
soil sample sample

L -atrazine 20.00 16.14 16.77 ND 0.998 0.04

2 —ametryn 20.00 16.14 16.77 ND 0.998 0.009
3. —diuron

20.00 16.14 16.77 ND 0.995 0.009

4 ~hexazinone 20.00 16.14 16.77 ND 0.995 0.009

> ~halosulfuron-methyl 20.00 16.14 16.77 ND 0.998 0.009

6. ~topamezone 20.00 16.14 16.77 ND 0.995 0.009

ND = None detected LOD = Limit of Detection LOQ = Limit of Quantitation

Table 2 Residue of soil sample before herbicide application at Don Chedi Suphanburi Province

Treatment Wight of % Moisture Dry Wight of sol Analysis (ug/g) LOD LOQ
soil sample sample

1. -atrazine 20.00 17.00 17.55 ND 0.990 0.04
2. ~ametryn 20.00 17.00 17.5 ND 0.990 0.009
3. ~diuron 20.00 17.00 17:55 ND 0.995 0.009
a. —hexazinone 20.00 17.00 17.55 ND 0.995 0.009
5. —halosulfuron-methyl 20.00 17.00 17.55 ND 0.990 0.009
6. ~topamezone 20.00 17.00 17:55 ND 0.995 0.009

ND = None detected LOD = Limit of Detection LOQ = Limit of Quantitation



Table 3 Toxicity of herbicides at 15 30 and 60 days after application at Nong Ya Sai District Suphanburi Province

Toxicity of herbicides (day after application)

Treatment Rate g ai/rai

15 30 60
1. atrazine 440 0” 0 0
2. diuron 440 0 0 0
3. atrazine+diuron 440+400 0 0 0
4. hexazinone/diuron 330 0 0 0
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 0 0 0
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 0 0 0
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 4404400 and 9+400 0 0 0
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 0 0 0
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 0 0 0
10. diuron fb topamezone-+diuron at 60 DAP 440 and 6.72+400 0 0 0
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 0 0 0
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 0 0 0
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 0 0 0
14. hand weeding at 30,60,90,120,150 DAP - 0 0 0
15. Untreated check - 0 0 0

YFb = following by
YDAP = Days after planted

¥Phytotoxic : 0 = normal 1-3 = slightly toxic 4-6 = moderately toxic 7-9 = severely toxic 10 = completely killed



Table 4 Efficiency of weeds control at 30 60 90 120 150 days after application at Nong Ya Sai District Suphanburi Province

Efficiency of weeds control (day after application)

Treatment Rate g ai/rai

30 60 90 120 150
1. atrazine 440 9% 8 3 0 0
2. diuron 440 8 8 4 0 0
3. atrazine+diuron 440+400 10 9 6 0 0
4. hexazinone/diuron 330 10 9 6 0 0
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 7 8 7 5
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 7 9 7 4
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 10 8 10 7 5
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 7 9 6 3
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 9 7 9 6 3
10. diuron fb topamezone-+diuron at 60 DAP 440 and 6.72+400 9 7 9 6 3
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 9 8 9 7 a4
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 10 9 9 7 a4
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 9 10 3 0 0
14. hand weeding at 30, 60, 90, 120, 150 DAP - 10 10 10 10 10
15. Untreated check - 3 0 0 0 0

YFb = following by
YDAP = Days after planted

¥Efficiency of weeds control : 0 = no control 1-3 = slightly control 4-6 = moderately control 7-9 = good control 10 = completely control



Table 5 Number and dry weight of weeds/square meter by species at 30 days after application at Nong Ya Sai District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Narrowleaf Broadleaf
DIGCI 7 ECHCO BRARE TRIPO  EUPHE  DIGCI  ECHCO  BRARE  TRIPO  EUPHE

1. atrazine 440 10.3a" 6.5a 7.0a 3.2a 4.6a 0.7a 0.6a 0.7a 1.9a 1.4a
2. diuron 440 14.5a 12.6a 8.8 1.8a 1.3a 1.0a 1.1a 0.9a 1.1a 0.4a
3. atrazine+diuron 440+400 4.5a 6.3a 4.3a 1.2a 1.5a 0.3a 0.6a 0.4a 0.7a 0.5a
4. hexazinone/diuron 330 4.0a 5.0a 4.5a 0.0a 1.5a 0.3a 0.5a 0.5a 0.0a 0.5a
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 12.3a 8.5a 10.0a 5.2a 7.6a 0.9a 0.8a 1.0a 3.1a 2.3a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 17.3a 15.6a 12.5a 2.0a 2.3a 1.2a 1.4a 1.3a 1.2a 0.7a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 4404400 and 9+400 5.5a 6.0a 7.0a 3.0a 2.3a 0.4a 0.5a 0.7a 1.8a 0.7a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 6.0a 5.3a 5.3a 2.5a 3.0a 0.4a 0.5a 0.5a 1.5a 0.9a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 14.3a 7.0a 5.6a 4.7a 5.6a 1.0a 0.6a 0.6a 2.8a 1.7a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 11.7a 13.6a 7.8a 2.8a 2.3a 0.8a 1.2a 0.8a 1.7a 0.7a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and6.72+400 4.0a 7.2a 5.0a 3.0a 2.7a 0.3a 0.6a 0.5a 1.8a 0.8a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 5.3a 4.3a 4.3a 3.0a 2.6a 0.4a 0.4a 0.4a 1.8a 0.8a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 12.0a 8.0a 6.4a 6.8a 9.0ab 0.8a 0.7a 0.6a 4.1a 2.7a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 56.3b 50.6b 36.5b 18.4 17.8b 3.9b 4.6b 3.7b 11.0b 5.3b

CV. % 11.7 16.3 15.3 18.0 14.5 20.1 16.8 15.6 21.7 14.4

Vb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum EUPHE = uphorbia heterophylla

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 6 Number and dry weight of weeds/square

meter by species at 60 days after application at Nong Ya Sai District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Narrowleaf Broadleaf

DIGCI " ECHCO  BRARE  TRIPO  EUPHE DIGCI  ECHCO  BRARE TRIPO  EUPHE

1. atrazine 440 33.0b 20.8b 22.4b 10.2b 14.7b 29.7b 25.0b 31.4b 30.5b 29.4b
2. diuron 440 46.4b 40.3b 28.2b 15.8b 14.2b 41.8c 48.4c 39.4b 31.5b 38.3b
3. atrazine+diuron 440+400 14.4a 20.2b 13.8a 13.8b 14.8b 13.0ab  24.2b 19.3ab 27.7b 39.6b
4. hexazinone/diuron 330 12.8a 16.0a 14.4a 20.0b 14.8b 11.5ab  19.2b 20.2ab 30.0b 39.6b
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 39.4b 27.2b 320b  6.6a 14.3b 5.4a 32.6¢ 44.8b 33.3b  48.6b
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 55.4b 49.9b 40.0b 6.4a 7.4a 49.8c 59.9¢ 56.0b 12.8a 14.7a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 17.6ab 19.2a 22.4b 9.6a 7.4a 15.8a 23.0b 31.4b 19.2a 14.7a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 19.2ab 17.0a 17.0a 8.0a 9.6a 17.3a 20.4b 23.7ab 16.0a 19.2a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 45.8b 22.4b 17.9a 15.0b 17.9b 41.2¢c 26.9b 25.1ab 30.1b 35.8b
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 37.4b 43.5b 25.0b 9.0a 7.4a 33.7c 52.2b 34.9b 17.9a 14.7a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 12.8a 23.0b 16.0a 9.6a 8.6a 11.5a 27.6b 22.4ab 19.2a 17.3a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 17.0ab 13.8a 13.8a 9.6a 8.3a 15.3a 16.5a 19.3ab 19.2a 16.6a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 38.4b 25.6b 20.5b 21.8b 18.8b 3d.6c  30.7ab 28.7b 43.5b 57.6b
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 37.8c 48.2c 40.0c 30.5¢ 31.7¢c 54.0c 57.8c 56.0c 51.0c 43.4b
CV. % 17.8 10.5 16.5 13.5 14.4 10.2 21.7 19.8 16.5 14.2

Vb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum EUPHE = uphorbia heterophylla

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 7 Number and dry weight of weeds/square meter by species at 90 days after application at Nong Ya Sai District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Narrowleaf Broadleaf
DIGCI/* ECHCO  BRARE TRIPO EUPHE DIGCI ECHCO BRARE TRIPO EUPHE
1. atrazine 440 65.0c 66.6b 52.0b 32.8b 47.1d 58.5¢ 86.5¢ 78.0b 72.1d 103.6d
2. diuron 440 48.5b 49.0b 50.0b 18.4b 13.3b 43.7¢ 63.7¢ 75.0b 40.5¢ 29.3b
3. atrazine+diuron 440+400 46.1b 64.5b 44.0b 12.3b 15.4b 41.5¢ 83.9¢c 66.0b 27.0b 33.8b
4. hexazinone/diuron 330 41.0b 51.2b 46.1b 10.0b 15.db 36.9c 66.6¢ 69.1b 20.0b 33.8b
5. atrazine fb' halosulfuron+ametryn at 60 DAPY 440 and 9+400 7.6a 4.5a 11.7ab 13.2ab 7.8a 6.8a 5.9a 17.6a 29.0b 17.2a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 5.3a 9.7a 8.0a 4.5a 6.3a 4.8a 12.6a 12.0a 9.9a 13.9a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 6.3a 6.4a 7.7a 10.7ab 3.6a 5.7a 8.3a 11.6a 23.5b 7.9a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 5.0a 7.5a 6.0a 7.3a 5.6a 4.5a 9.8a 9.0a 16.1ab 12.3a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 5.3a 4.3a 4.3a 3.0a 2.6a 4.8a 5.6a 6.5a 6.6a 5.7a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 9.8ab 9.3a 7.5a 8.6a 4.5a 8.8a 12.1a 11.3a 18.9ab 9.9a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 5.6a 7.3a 5.9a 3.2a 4.6a 5.0a 9.5a 8.9a 7.0a 10.1a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 8.6ab 4.0a 4.0a 3.7a 6.6a 7.7a 5.2a 6.0a 8.1a 14.5a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 22.5ab 28.9ab 35.2b 9.6ab 9.2a 20.3ab 37.6b 52.8b 21.1ab 20.2b
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 64.6¢ 50.4b 48.9b 19.2b 29.0c 58.1c 65.5¢ 73.4b 42.2c 63.8¢c
CV.% 22.7 15.6 11.7 20.2 15.6 17.8 4a4.6 453 32.5 26.4

Vb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum EUPHE = uphorbia heterophylla
¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 8 Number and dry weight of weeds/square

meter by species at 120 days after application at Nong Ya Sai District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Narrowleaf Broadleaf

DIGCI/* ECHCO  BRARE TRIPO  EUPHE DIGCI ECHCO  BRARE  TRIPO  EUPHE

1. atrazine 440 53.5b 34.6b 63.0b 15.5b 28.2b 42.8b 27.7b 50.4b 35.7b 64.9b
2. diuron 440 40.6b 28.7ab 53.3b 10.2ab 18.2b 32.5b 23.0b 42.6b 23.5b 41.9b
3. atrazine+diuron 440+400 65.3b 34.6b 63.0b 15.5b 28.2b 52.2b 27.7b 50.4b 35.7b 64.9b
4. hexazinone/diuron 330 50.0b 32.5b 43.0b 16.7b 22.6b  40.0b 26.0b 3d4b  38.4b  52.0b
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 12.6a 9.5a 167a  182b  128a  10.1a 7.6a 134a  419b  29.4ab
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 10.3a 14.7a 13.0a 9.5a 11.3a 8.2a 11.8a 10.4a  21.9ab  26.0ab
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 4404400 and 9+400 11.3a 11.4 12.7a 15.7b 8.6a 9.0a 9.1a 10.2a  36.1ab  19.8ab
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 10.0a 12.5a 11.0a 12.3a 10.6a 8.0a 10.0a 8.8a 28.3ab  24.4ab
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 10.3a 9.3a 9.3a 8.0a 7.6a 8.2a 7.4a 7.4a 18.4ab  17.5ab
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 14.8a 14.3a 12.5a 13.6 9.5a 11.8a 11.4a 10.0a 313b  21.9ab
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 10.6a 12.3a 10.9a 8.2a 9.6a 8.5a 9.8a 8.7a 189b  22.1ab
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 13.6a 9.0a 9.0a 8.7a 11.6a 10.9a 7.2a 7.2a 20.0ab  26.7ab
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 53.3b 30.2ab  289ab  12.5a 9.2a 42.6b 24.2b 23.1b  288ab 21.2ab
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 63.0b 35.6b 68.0b 16.6b 25.5b 50.4b 28.5b 54.4b 38.2b 58.7b
CV.% a4.5 20.3 23.6 25.5 324 235 26.7 35.8 40.5 34.2

Vb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum EUPHE = uphorbia heterophylla

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 9 Number and dry weight of weeds/square meter by species at 150 days after application at Nong Ya Sai District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Narrowleaf Broadleaf
DIGCI”* ECHCO BRARE TRIPO EUPHE DIGCI ECHCO  BRARE  TRIPO EUPHE
1. atrazine 440 57.5b 38.6b 67.0b 11.5b 24.2b 46.0b 30.9b 53.6b 21.9b 46.0b
2. diuron 440 44.6b 32.7b 57.3b 6.2a 14.2b 35.7b 26.2b 458b  11.8ab 27.0b
3. atrazine+diuron 440+400 69.3b 38.6b 67.0b 11.5b 24.2b 55.4b 30.9b 53.6b 21.9b 46.0b
4. hexazinone/diuron 330 54.0b 36.5b 47.0b 12.7b 18.6b 43.2bb 29.2b 37.6b  24.1b 35.3b
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 16.6a 13.5a 20.7ab 14.2b 8.8a 13.3a 10.8a 16.6a  27.0b 16.7a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 14.3a 18.7a 17.0a 5.5a 7.3a 11.4a 15.0a 13.6a  10.5ab 13.9a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 15.3a 15.4a 16.7a 11.7b 4.6a 12.2a 12.3a 13.4a 22.2b 8.7a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 14.0a 16.5a 15.0a 8.3a 6.6a 11.2a 13.2a 12.0a  15.8ab 12.5a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 14.3a 13.3a 13.3a 4.0a 3.6a 11.4a 10.6a 10.6a 7.6a 6.8a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 18.8a 18.3a 16.5a 9.6a 5.5a 15.0a 14.6a 13.2a  18.2ab 10.5a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 14.6a 16.3a 14.9a 4.2a 5.6a 11.7a 13.0a 11.9a 8.0a 10.6a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 17.6a 13.0a 13.0a 4.7a 7.6a 14.1a 10.4a 10.4a 8.9a 14.4a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 57.3b 34.2b 32.9b 8.5a 5.2a 45.8b 27.4b 26.3b  16.2ab 9.9a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 67.0b 39.6b 72.0b 12.6 21.5b 53.6b 31.7b 57.6b 23.9b 40.9b
CV.% 32.0 40.5 16.5 21.2 235 256 36.8 40.5 32.8 422

Vb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum EUPHE = uphorbia heterophylla

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 10 Yield and yield component of sugarcane at Nong Ya Sai District Suphanburi Province

Height (cm.) days after planted Tiller no. days after planted Yield

Treatment Rate g ai/rai .

30 60 90 120 150 30 60 90 120 150  (tone/rai)
1. atrazine 440 24.9a 56.6ab  76.6ab  100.7b 125.7 1.4/m 1.9b 2.4b 380 5.1b 4.2b
2. diuron 440 25.7a 60.2ab 80.2ab 122.6b 147.6bb 15 2.3a 2.9b 43b  5.6b 4.6b
3. atrazine+diuron 440+400 26.2a 81.0a 101.0a 149.6a 144.6b 1.4 2.4a 4.1a 45b 58b 5.6b
4. hexazinone/diuron 330 25.8a 80.8a 100.8a 152.4a 147.4b 15 2.5a 4.1a 45b  5.8b 5.6b
5. atrazine fb halosulfuron+ametryn at 60 DAP? 440 and 9+400 25.43 81.2a 101.2a 150.9a 175.9a 1.5 2.4a 4.0a 54a T7.T7a 9.3a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 25.8a 82.2a 102.2a 153.4a 178.4a 1.4 2.5aa 4.2a 56a 7.9a 9.5a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 20.7a 81.0a 101.0a 155.9a 180.9a 13 1.6b 3.9a 53a T.6a 7.6ab
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 25.7a 80.8a 100.8a 127.6a 177.6a 1.4 2.2a 3.5a 49a 7.2a 8.9a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 26.2a 81.2a 101.2a 152.6a 174.6a 1.4 2.1a 3.6a 50a 7.3a 8.9a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 25.8a 82.2a 102.2a 155.4a 177.4a 1.3 2.1a 3.6a 50a 7.3a 9.0a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400  25.4a 83.5a 103.5a 153.9a 175.9a 1.3 2.1a 3.6a 5.0a 7.3a 9.0a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 25.8a 90.0a 110.0a 156.4a 178.4a 1.3 2.1a 3.7a 51la 74da 9.0a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 25.8a 79.8a 99.8a 146.7a 168.7a 1.3 2.1a 3.7a 51la T7da 8.1a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 20.7a 82.0a 102.0a 133.6a 155.6a 13 2.1a 3.7a 51la T7da 8.8a
15. Untreated check - 15.7b 39.0b 59.0b 83.2¢ 95.2c 1.3 1.8b 2.3b 32c  3.9c 3.2c
CV.% 16.5 25.6 45.5 26.5 28.7 11.3 10.2 8.7 7.8 8.0 5.6

* Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 11 Toxicity of herbicides at 15 30 and 60 days after application at Don Chedi District Suphanburi Province

Toxicity of herbicides (day after application)

Treatment Rate g ai/rai

15 30 60
1. atrazine 440 0” 0 0
2. diuron 440 0 0 0
3. atrazine+diuron 440+400 0 0 0
4. hexazinone/diuron 330 0 0 0
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 0 0 0
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 0 0 0
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 4404400 and 9+400 0 0 0
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 0 0 0
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 0 0 0
10. diuron fb topamezone-+diuron at 60 DAP 440 and 6.72+400 0 0 0
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 0 0 0
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 0 0 0
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 0 0 0
14. hand weeding at 30,60,90,120,150 DAP - 0 0 0
15. Untreated check - 0 0 0

YFb = following by
YDAP = Days after planted

¥Phytotoxic : 0 = normal 1-3 = slightly toxic 4-6 = moderately toxic 7-9 = severely toxic 10 = completely killed



Table 12 Efficiency of weeds control at 30 60 90 120 150 days after application at Don Chedi District Suphanburi Province

Efficiency of weeds control (day after application)

Treatment Rate g ai/rai

30 60 90 120 150
1. atrazine 440 g” 7 3 0 0
2. diuron 440 9 8 3 0 0
3. atrazine+diuron 440+400 9 9 6 0 0
4. hexazinone/diuron 330 9 9 6 0 0
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 8 7 8 7 5
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 9 7 9 7 5
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 10 9 10 7 4
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 9 8 9 6 5
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 9 8 9 7 5
10. diuron fb topamezone-+diuron at 60 DAP 440 and 6.72+400 9 7 9 7 5
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 9 8 9 8 5
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 9 9 9 8 5
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 8 9 4 0 0
14. hand weeding at 30, 60, 90, 120, 150 DAP - 10 10 10 10 10
15. Untreated check - 3 0 0 0 0

YFp = following by
YDAP = Days after planted
¥Efficiency of weeds control : 0 = no control 1-3 = slightly control 4-6 = moderately control 7-9 = good control 10 = completely control



Table 13 Number and dry weight of weeds/square meter by species at 30 days after application at Don Chedi District Suphanburi Province

Number of weeds/square meter Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf  Sedge Narrowleaf Broadleaf  Sedge

DIGCI’*  ECHCO  BRARE TRIPO CYPRO DIGCI ECHCO BRARE TRIPO CYPRO
1. atrazine 440 22.0a 18.2a 18.7a 14.9a 16.3a 1.5a 1.6a 1.9a 8.9a 4.9a
2. diuron 440 26.2a 24.3ab 20.5a 13.5a 13.0a 1.8a 2.2a 2.1a 8.1a 3.9a
3. atrazine+diuron 4404400 16.2a 18.0a 16.0a 12.9a 13.2a 1.1a 1.6a 1.6a 7.7a 4.0a
4. hexazinone/diuron 330 15.7a 16.7a 16.2a 11.7a 13.2a 1.1a 1.5a 1.6a 7.0a 4.0a
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 24.0a 20.2ab 21.7a 16.9a 19.3a 1.7a 1.8a 2.2a 10.1a 5.8a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 29.0a 27.3ab 24.2a 13.7a 14.0a 2.0a 2.5a 2.4a 8.2a 4.2a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 17.2a 17.7a 18.7a 14.7a 14.0a 1.2a 1.6a 1.9a 8.8a 4.2a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 17.7a 17.0a 17.0a 14.2a 14.7a 1.2a 1.5a 1.7a 8.5a 4.4a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 26.0a 18.7a 17.3a 16.4a 17.3a 1.8a 1.7a 1.7a 9.8a 5.2a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 23.4a 25.3ab 19.5a 14.5a 14.0a 1.6a 2.3a 2.0a 8.7a 4.2a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 4404400 and 6.72+400 15.7a 18.9a 16.7a 14.7a 14.4a 1.1a 1.7a 1.7a 8.8a 4.3a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 17.0a 16.0a 16.0a 14.7a 14.3a 1.2a 1.4a 1.6a 8.8a 4.3a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 23.7a 19.7a 18.1a 18.5a 20.7a 1.7a 1.8a 1.8a 11.1a 6.2a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 68.0b 62.3c 438.2b 30.1b 29.5b 4.8b 5.6b 4.8b 18.1b 8.9b
CV. % 235 32.5 45.2 16.8 255 26.5 32.2 36.5 26.5 27.4

YFp = following by DAP = Days after planted
¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum CYPRO = Cyperus rotundus
¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 14 Number and dry weight of weeds/square

meter by species at 60 days after application at Don Chedi District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf  Sedge Narrowleaf Broadleaf Sedge
DIGCI”*  ECHCO  BRARE TRIPO CYPRO DIGCI ECHCO BRARE TRIPO CYPRO
1. atrazine 440 82.1b 69.9b 71.5b 59.4b 63.9b 73.9b 83.9b 90.2b 78.8b 77.7b
2. diuron 440 95.5b 89.5b 77.3b 54.9bb 53.3b 86.0b 87.4b 98.2b 79.8b 76.6b
3. atrazine+diuron 440+400 63.5b 69.3b 62.9b 53.0b 53.9b 57.2ab 83.2b 88.1b 76.0b 67.9b
4. hexazinone/diuron 330 61.9b 65.1b 63.5b 49.1b 53.9b 55.7ab 78.2b 89.0b 68.3b 67.9b
5. atrazine fb halosulfuron+ametryn at 60 DAP? 440 and 9+400 88.5b 26.3a 21.1a 35.8ab 0.0a 39.7a 31.6a 33.6a 31.6a 0.0a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 44.5ab 39.1a 29.1a 25.5a 0.0a 24.1a 38.9a 24.8a 31.1a 0.0a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 36.7ab 28.3a 21.5a 28.7a 0.0a 20.1a 32.0a 30.2a 37.5a 0.0a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 38.3ab 26.1a 26.1a 27.1a 0.0a 21.5a 39.3a 32.5a 34.3a 0.0a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 34.9ab 11.5a 27.1a 34.2ab 37.1ab 25.43 35.8a 33.9a 28.4a 34.1a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 36.6ab 22.7a 24.1a 28.1a 36.5ab 27.9a 33.2a 33.7a 36.2a 33.0a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 4404400 and 6.72+400 31.9ab 22.2a 25.1a 28.7a 37.8ab 25.7a 36.6a 31.2a 37.5a 35.6a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 36.1ab 22.9a 22.9a 38.7ab 37.5ab 29.5a 35.5a 38.1a 37.5a 34.9a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 37.5b 4d4.7ab  49.6ab 20.9a 37.9ab 28.8a 39.7a 37.5a 41.8a 35.9a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 89.5b 59.9b 71.7b 52.2b 63.4b 74.6b 81.9b 92.4b 94.4b 96.8¢
CV. % 46.6 25.6 30.1 24.5 25.6 29.8 25.5 23.6 32.5 30.3

YFp = following by DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum CYPRO = Cyperus rotundus

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 15 Number and dry weight of weeds/square meter by species at 90 days after application at Don Chedi District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Sedge Narrowleaf Broadleaf Sedge
DIGCI” ECHCO BRARE TRIPO CYPRO DIGCI ECHCO BRARE TRIPO CYPRO
1. atrazine 440 76.7b 62.0b 63.7b 82.0b 93.0b 69.0b 70.3b 95.6b 89.0b 79.0b
2. diuron 440 60.2b 60.7ab  61.7b 68.0b 78.0b 54.2b 78.9b 92.6b 72.0b 83.0b
3. atrazine+diuron 440+400 94.1b 78.9b 64.8b 71.1b 80.0b 84.6b 89.5b 98.0b 87.6b 83.0b
4. hexazinone/diuron 330 60.1b 82.0b 60.2b 77.5b 84.3b 54.1b 66.6b 85.0b 95.0b 80.0b
5. atrazine fb" halosulfuron+ametryn at 60 DAP” 440 and 9+400 19.3a 162a  234a 24.9a 19.7a 1742  2lla  35.1a 54.8a 3.9a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 17.0a 21.4a 19.7a 16.2a 19.4a 15.3a 27.8a 29.6a 35.6a 3.9a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 18.0a 18.1a 19.4a 2243 17.7a 16.2a 23.5a 29.1a 49.3a 3.5a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 16.7a 19.2a 17.7a 19.0a 16.0a 15.0a 25.0a 26.6a 41.8a 3.2a
9. atrazine fb topamezone-+diuron at 60 DAP 440 and 6.72+400 17.0a 16.0a 16.0a 14.7a 14.3a 15.3a 20.8a 24.0a 32.3a 31.5ab
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 21.5a 21.0a 19.2a 20.3a 16.2a 19.4a 27.3a 28.8a 44.7a 35.6ab
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 17.3a 19.0a 17.6a 14.9a 16.3a 15.6a 24.7a 26.4a 32.8a 35.9ab
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 20.3a 15.7a 15.7a 15.4a 18.3a 18.3a 20.4a 23.6a 33.9a 40.3ab
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 34.2ab 40.6ab  46.9ab 21.3a 20.9a 30.8ab  52.8ab 70.4b 46.9ab 46.0ab
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 76.3b 62.1b 70.6b 80.9b 90.7b 68.7b 80.7b 90.9b 88.0b 89.5b
CV. % 235 25.6 32.5 33.2 40.1 235 26.5 44.0 26.5 29.6

YFp = following by DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum CYPRO = Cyperus rotundus

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 16 Number and dry weight of weeds/square meter by species at 120 days after application at Don Chedi District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf Sedge Narrowleaf Broadleaf Sedge
DIGCI/* ECHCO BRARE TRIPO CYPRO DIGCI ECHCO BRARE TRIPO CYPRO
1. atrazine 440 53.5b 34.6b 63.0b 15.5ab 28.2b 42.8b 27.7b 50.4b 35.7b 64.9b
2. diuron 440 40.6b 28.7b 53.3b 10.2a 18.2b 32.5b 23.0b 42.6b 23.5b 41.9b
3. atrazine+diuron 440+400 65.3b 34.6b 63.0b 15.5ab 28.2b 52.2b 27.7b 50.4b 35.7b 64.9b
4. hexazinone/diuron 330 50.0b 32.5b 43.0b 16.7ab 22.6b 40.0b 26.0b 34.4b 38.4b 52.0b
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 12.6a 9.5a 16.7a 18.2ab 12.8a 10.1a 7.6a 13.4a 21.9a 2.6a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 10.3a 14.7a 13.0a 9.5a 11.3a 8.2a 11.8a 10.4a 21.9a 2.3a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 11.3a 11.4a 12.7a 15.7ab 8.6a 9.0a 9.1a 10.2a 26.1a 1.7a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 10.0a 12.5a 11.0a 12.3ab 10.6a 8.0a 10.0a 8.8a 28.3a 2.1a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 10.3a 9.3a 9.3a 8.0a 7.6a 8.2a 7.4a 7.4a 18.4a 17.5a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 14.8a 14.3a 12.5a 13.6ab 9.5a 11.8a 11.4a 10.0a 21.3a 21.9a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 10.6a 12.3a 10.9a 8.2a 9.6a 8.5a 9.8a 8.7a 18.9a 22.1a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 13.6a 9.0a 9.0a 8.7a 11.6a 10.9a 7.2a 7.2a 20.0a 26.7a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 53.3b 30.2b 28.9ab 12.5ab 9.2a 42.6b 24.2b 23.1ab 28.8a 21.2a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 63.0b 35.6b 68.0b 16.6ab 25.5b 50.4b 28.5b 54.4b 38.2b 58.7b
CV. % 32.5 45.5 26.5 33.5 11.6 26.6 40.5 36.5 35.6 34.6

YFb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum CYPRO = Cyperus rotundus

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 17 Number and dry weight of weeds/square meter by species at 150 days after application at Don Chedi District Suphanburi Province

Number of weeds/square meter

Dry weight /square meter

Treatment Rate g ai/rai Narrowleaf Broadleaf ~ Sedge Narrowleaf Broadleaf Sedge
DIGCI’*  ECHCO BRARE TRIPO CYPRO DIGCI ECHCO  BRARE TRIPO CYPRO
1. atrazine 440 57.5b 38.6b 67.0b 11.5ab 24.2b 46.0b 30.9b 53.6b 21.9b 46.0b
2. diuron 440 44.6b 32.7b 57.3b 16.2b 14.2b 35.7b 26.2b 45.8b 21.8b 27.0b
3. atrazine+diuron 440+400 69.3b 38.6b 67.0b 11.5ab 24.2b 55.4b 30.9b 53.6b 21.9b 46.0b
4. hexazinone/diuron 330 54.0b 36.5b 47.0b 12.7ab 18.6b 43.2b 29.2b 37.6b 24.1b 35.3b
5. atrazine fb" halosulfuron+ametryn at 60 DAP? 440 and 9+400 16.6a 13.5a 20.7a 14.2b 8.8a 13.3a 10.8a 16.6a 27.0b 1.8a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 14.3a 18.7a 17.0a 5.5a 7.3a 11.4a 15.0a 13.6a 10.5a 1.5a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 15.3a 15.4a 16.7a 11.7ab 4.6a 12.2a 12.3a 13.4a 22.2b 0.9a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 14.0a 16.5a 15.0a 8.3a 6.6a 11.2a 13.2a 12.0a 15.8ab 1.3a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 14.3a 13.3a 13.3a 4.0a 3.6a 11.4a 10.6a 10.6a 7.6a 6.8a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 18.8a 18.3a 16.5a 9.6a 5.5a 15.0a 14.6a 13.2a 18.2ab 10.5a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 14.6a 16.3a 14.9a 4.2a 5.6a 11.7a 13.0a 11.9a 8.0a 10.6a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 17.6a 13.0a 13.0a 4.7a 7.6a 14.1a 10.4a 10.4a 8.9a 14.4a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 57.3b 34.2b 32.9ab 8.5a 5.2a 45.8b 27.4b 26.3b 16.2ab 9.9a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
15. Untreated check - 67.0b 39.6b 72.0b 22.6¢ 21.5b 53.6b 31.7b 57.6b 23.9b 40.9b
CV. % 50.0 42.5 36.6 27.4 35.6 46.8 35.5 32.6 42.5 18.9

YFb = following by #DAP = Days after planted

¥DIGCI = Digitaria ciliaris ECHCO = Echinochloa colane BRARE = Brachiaria reptans TRIPO = Trianthema portulacastrum CYPRO = Cyperus rotundus

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 18 Yield and yield component of sugarcane at Don Chedi District Suphanburi Province

Height (cm.) days after planted Tiller no. days after planted Yield

Treatment Rate g ai/rai .

30 60 90 120 150 30 60 90 120 150 (tone/rai)
1. atrazine 440 21.6a 52.5b 73.9b 95.7b 122.1b 1.3 172 21b 32b 3.8b 3.1b
2. diuron 440 22.4a 56.1b 77.5b 117.6b  144.0b 1.4 19a 26b 3.1b 3.3b 3.5b
3. atrazine+diuron 440+400 22.9a 76.9a 98.3a  124.6b 141.0b 1.3 20a 28b 33b 45b 4.5b
4. hexazinone/diuron 330 22.5a 76.7a 98.1a  127.4b  143.38b 1.4 18a 28b 33b 45b 4.5b
5. atrazine fb halosulfuron+ametryn at 60 DAP? 440 and 9+400 22.1a 77.1a 98.5a 1459a  172.3a 1.4 18a 37a 5.2a 7.4a 8.2a
6. diuron fb halosulfuron+ametryn at 60 DAP 440 and 9+400 22.5a 78.1a 99.5a 148.4a  174.8a 1.3 1.7a 39a b5.4a 7.6a 8.4a
7. atrazine+diuron fb halosulfuron+ametryn at 60 DAP 440+400 and 9+400 17.4a 76.9a 98.3a 150.9a 177.3a 1.2 19a 3.6a 5.la 6.3a 7.5a
8. hexazinone/diuron fb halosulfuron+ametryn at 60 DAP 330 and 9+400 22.4a 76.7a 98.1a  122.6b 164.0a 1.2 18a 32a 47a 6.9a 7.8a
9. atrazine fb topamezone+diuron at 60 DAP 440 and 6.72+400 22.9a 77.1a 98.5a  147.6a 171.0a 1.2 1.7a  33a 4.8a 7.0a 7.8a
10. diuron fb topamezone+diuron at 60 DAP 440 and 6.72+400 22.5a 78.1a 99.5a  1504a 173.8a 1.2 172 33a 48a 7.0a 7.9a
11. atrazine+diuron fb topamezone+diuron at 60 DAP 440+400 and 6.72+400 22.1a 79.4a  100.8a 1489a 172.3a 1.2 1.7a  33a 48a 7.0a 7.9a
12. hexazinone/diuron fb topamezone+diuron at 60 DAP 330 and 6.72+400 22.5a 859a 107.3a 151.4a 174.8a 1.2 1.7a  34a 49a 7.1a 7.9a
13. atrazine fb glufosinate-ammonium at 60 DAP 320 and 6.72+400 22.5a 75.7a 97.1a  141.7a 165.1a 1.2 1.7a  34da 4.9a 7.1a 8.0a
14. hand weeding at 30, 60, 90, 120, 150 DAP - 27.4a 77.9a 99.3a 128.6b  152.0a 1.2 1.7a  34a 409a 6.1a 5.7ab
15. Untreated check - 12.4b 34.9c 56.3c 68.2c 71.6¢C 1.1 14b  20c 23c 2.6c 2.1c
CV.% 22.6 55.6 45.6 26.7 35.6 8.5 6.3 55 4.6 8.6 11.7

¥ Means within the same column followed by same letters are not significantly different at the 5% level by DMRT

ns = not significant



Table 19 Residue of soil sample after herbicide application in Nong Ya Sai District Suphanburi Province

' Dry
Wight of ) .
_ ] % Wight of Analysis
Treatment Soil Sample soil LOD LOQ
Moisture soil (ug/9)
sample
sample

1 - atrazine 20.00 17.62 16.48 ND 0.04 0.01
2 - diuron 20.00 15.69 16.86 ND 0.009 0.01
3 - atrazine 20.00 11.53 17.69 ND 0.009 0.01
- diuron 20.00 11.53 17.69 ND 0.009 0.01

4 ~hexazinone 20.00 17.40 16.52 ND 0.009 0.1
- diuron 20.00 17.40 16.52 ND 0.009 0.01

5 - atrazine 20.00 16.88 16.62 ND 0.04 0.01
—halosulfuron-methyl 20.00 16.88 16.62 ND 0.009 0.06

— ametryn 20.00 16.88 16.62 ND 0.0 0.0

6 - diuron 20.00 15.15 16.97 ND 0.009 0.01
—halosulfuron-methyl 20.00 15.15 16.97 ND 0.009 0.06

— ametryn 20.00 15.15 16.97 ND 0.0 0.0

7 - atrazine 20.00 19.96 16.01 ND 0.04 0.01
—halosulfuron-methyl 20.00 19.96 16.01 ND 0.009 0.06

— ametryn 20.00 19.96 16.01 ND 0.0 0.0

8 - hexazinone 20.00 17.45 1651 ND 0.009 0.1
- diuron 20.00 17.45 16,51 ND 0.009 0.01
—halosulfuron-methyl 20.00 17.45 16.51 ND 0.009 0.06

~ ametryn 20.00 17.45 1651 ND 0.0 0.0

9 - atrazine 20.00 19.27 16.15 ND 0.04 0.01
- topamezone 20.00 19.27 16.15 ND 0.009 01

— diuron 20.00 19.27 16.15 ND 0.009 0.01

10 - diuron 20.00 13.82 17.24 ND 0.009 0.01
- topamezone 20.00 13.82 17.24 ND 0.009 01

0.04 0.01

11 — atrazine 20.00 12.69 17.46 ND



- diuron 20.00 12.69 17.46 ND 0.009 0.01

- topamezone 20.00 12.69 17.46 ND 0.009 0.1

12 - hexazinon 20.00 8.44 18.31 ND 0.0 0.0
- diuron 20.00 8.44 18.31 ND 0.009 0.01

- topamezone 20.00 8.44 18.31 ND 0.009 0.1
3 - atrazine 20.00 12.69 17.46 ND 0.04 0.01
0.0 0.0

~ clufosinate 20.00 12.69 17.46 ND
Table 20 Residue of soil sample after herbicide application in Don chedi District Suphanburi Province
P pp P
Dr
Wight of hild ,
. . % Wight of Analysis
Treatment Soil Sample soil . ) LOD LOQ
Moisture soil (g/9)
sample
sample

1 - atrazine 19.4 13.82 11.82 ND 0.04 0.01
) — diuron 19.4 11.89 9.89 ND 0.009 0.01
3 - atrazine 19.4 7.73 5.73 ND 0.009 0.01
— diuron 19.4 7.73 5.73 ND 0.009 0.01

a —hexazinone 19.4 13.6 11.6 ND 0.009 0.1
— diuron 19.4 13.6 11.6 ND 0.009 0.01

5 - atrazine 19.4 13.08 11.08 ND 0.04 0.01
—halosulfuron-methyl 19.4 13.08 11.08 ND 0.009 0.06

- ametryn 19.4 13.08 11.08 ND 0 0

6 — diuron 19.4 11.35 9.35 ND 0.009 0.01
—halosulfuron-methyl 19.4 11.35 9.35 ND 0.009 0.06

- ametryn 19.4 11.35 9.35 ND 0 0

7 - atrazine 19.4 16.16 14.16 ND 0.04 0.01
—halosulfuron-methyl 19.4 16.16 14.16 ND 0.009 0.06

- ametryn 19.4 16.16 14.16 ND 0 0

3 - hexazinone 19.4 13.65 11.65 ND 0.009 0.1
— diuron 19.4 13.65 11.65 ND 0.009 0.01



—halosulfuron-methyl 19.4 13.65 11.65 ND 0.009 0.06
- ametryn 19.4 13.65 11.65 ND 0 0
9 - atrazine 19.4 15.47 13.47 ND 0.04 0.01
- topamezone 19.4 15.47 13.47 ND 0.009 0.1
- diuron 19.4 15.47 13.47 ND 0.009 0.01
10 - diuron 19.4 10.02 8.02 ND 0.009 0.01
- topamezone 19.4 10.02 8.02 ND 0.009 0.1
1 - atrazine 19.4 8.89 6.89 ND 0.04 0.01
- diuron 19.4 8.89 6.89 ND 0.009 0.01
- topamezone 19.4 8.89 6.89 ND 0.009 0.1
12 - hexazinon 194 4.64 2.64 ND 0 0
— diuron 19.4 4.64 2.64 ND 0.009 0.01
- topamezone 19.4 4.64 2.64 ND 0.009 0.1
. - atrazine 19.4 8.89 6.89 ND 0.04 0.01
19.4 8.89 6.89 ND 0 0

- ¢lufosinate




Figure 1 Guidelines for sampling soil sampling in experimental plots by walking diagonally

in equal intervals on diagonal lines

Figure 2 Collect soil samples with a soil device (Hand auger)



Figure 3 pre-emergence herbicides application at Nong Ya Sai District Suphanburi Province



Sugarcane at 30 days after pre-emergence application treatment

Figure 4 Sugarcane in pre-emergence application treatment no toxicity when compare

hand weeding treatment



e

hexazinone 13.2% WG+diuron 46.8% WP Untreated Check at 30 DAA
rate 330 g ai/rai at 30 DAA

Figure 5 Sugarcane in single pre-emergence application treatment when compare tank-mix pre-emergence

application and Untreated Check at 30 days after application

S

atrazine 80% WP 320 ¢ ai/rai (pre-emergence) fb.

(pre-emergence) at 60 DAA glufosinate 15%SL rate 97.5 g ai/rai
(post-emergence) at 60 DAA (famer practise)
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atrazine 80% WP+diuron 80% WP rate 440+400 g ai/rai atrazine 80% WP+diuron80% WP rate 440+400
(pre-emergence) fb. topamezone 33.6%SC+diuron g ai/rai (pre-emergence) fb. halosulfuron 75%WP+
80% WP rate 6.72+400 g ai/rai ametryn 80% WP rate 9+400 ¢ ai/rai
(post-emergence) at 60 DAA

(post-emergence) at 60 DAA

Untreated Check at 30 DAA
Figure 6 Sugarcane in single pre-emergence application treatment when compare tank-mix pre-emergence

famer practice and Untreated Check at 60 days after application

atrazine 80% WP Rate 440 g ai/rai (pre-emergence)
at harvested



atrazine 80% WP rate 440 g ai/rai (pre-emergence) fb.
topamezone 33.6%SC+diuron 809% WP rate 6.72+400 ¢ ai/rai (post-emergence) at harvested

atrazine 80% WP 320 g ai/rai (pre-emergence) fb. glufosinate 15%SL rate 97.5 g ai/rai
(post-emergence) at harvested (famer practise)



Untreated Check at harvested

Untreated Check pre-emergence pre-emergence fb.

post-emergence

Figure 7 Growth of sugarcane after pre-emergence application compare pre-emergence fb.
post-emergence application famer practice and Untreated Check at harvested



Figure 8 Yield and yield component of sugarcane at harvested
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Table 1 Phytotoxic of pre-emergence herbicide on cassava trial at 7 15 and 30 days after application.

Treatment Herbicide Rate Phytotoxic of herbicide (days after application)
(8 ai/rai) Lopburi Nakhonratchasima
DAA 15 DAA 30 DAA 7 DAA 15 DAA 30 DAA
1 acetochlor+flumioxazin 300+30 0 0 0 0 0 0
2 acetochlor+flumioxazin 300+30 0 0 0 0 0 0
3 acetochlor+metribuzin 300+70 0 0 0 0 0 0
a4 acetochlor+metribuzin 300+70 0 0 0 0 0 0
5 **quizalofop+flumioxazin 16420 0 0 0 0 0 0
6 **quizalofop+diuron 16+400 0 0 0 0 0 0
7 acetochlor 300 0 0 0 0 0 0
8 acetochlor 300 0 0 0 0 0 0
9 Hand weed - 0 0 0 0 0 0
10 Control - 0 0 0 0 0 0

Phytotoxic 0 = normal, 1-3 = slightly toxic, 4-6 = moderately toxic, 7-9 = severely toxic, 10 = completely kill

**Remark = spray post-emergence herbicide at 60 DAA




Table 2 Efficacy of pre-emergence herbicide for control all of weed in cassava trial at 30 60 and 90 days after application.

Treatment Herbicide Rate Efficacy of herbicide for control weed Remark
(g ai/rai) Lopburi Nakhonratchasima
30 DAA 60 DAA 90 DAA 30 DAA 60 DAA 90 DAA

1 acetochlor+flumioxazin 300+30 10 10 9 10 10 9

2 acetochlor+flumioxazin 300+30 10 10 9 10 10 9

3 acetochlor+metribuzin 300+70 10 10 9 10 10 9

4 acetochlor+metribuzin 300+70 10 10 9 10 10 9

5 **quizalofop+flumioxazin 16+20 0 0 6 0 0 5 quizalofop+flumioxazin
6 **quizalofop+diuron 16+400 6 6 quizalofop+diuron
7 acetochlor 300 10 9 7 10 9 7

8 acetochlor 300 10 9 7 10 9 7

9 Hand weed - 10 10 10 10 10 10

10 Control - 0 0 0 0 0 0

Efficacy 0 = no control, 1-3 = slightly control, 4-6 =moderately control, 7-9 = good control, 10 = completely control

*DAA = Days after application

**Remark = spray post-emergence herbicide at 60 DAA




Table 3 Hight of cassava (cm) at 30 and 60 days after application in field trial condition.

Treatment Herbicide Rate Hight of cassava (cm)

(g ai/rai) Lopburi Nakhonratchasima
30 DAA 60 DAA 30 DAA 60 DAA
1 acetochlor+flumioxazin 300+30 31.3a 62.0 a 29.5 a 62.0 a
2 acetochlor+flumioxazin 300+30 316 a 60.0 a 30.0 a 61.5a
3 acetochlor+metribuzin 300+70 31.0a 63.5a 29.0 a 60.0 a
4 acetochlor+metribuzin 300+70 325a 63.0 a 29.5 a 61.0 a
5 **quizalofop+flumioxazin 16+20 273 b 55.0b 273 b 525b
6 **quizalofop+diuron 16+400 26.7 b 56.0 b 27.0b 54.0 b
7 acetochlor 300 30.0 a 63.0 a 28.0 a 62.0 a
8 acetochlor 300 31.0 a 65.0 a 30.0 a 63.0 a
9 Hand weed - 323 a 68.0 a 29.7 a 65.0 a
10 Control - 26.6 b 583 b 26.0 b 50.0 b

CV.% 11.6 11.3 9.8 9.5

*DAA = Day after application

**spray post-emergence herbicide at 60 DAA

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.




Table 4 Number and weed dry weight at 30 and 60 days after application in field trial condition at Lopburi province.

Treatment Herbicide Rate Number and weed dry weight
(g ai/ra) Number of weeds (plant/m?) Weed dry weight (g/m?)
30 DAA 60 DAA 30 DAA 60 DAA
1 acetochlor+flumioxazin 300+30 0.0a 0.0 a 0.0 0.0a
2 acetochlor+flumioxazin 300+30 0.0 a 0.0a 0.0 0.0 a
3 acetochlor+metribuzin 300+70 0.0a 0.0a 0.0 0.0 a
4 acetochlor+metribuzin 300+70 0.0a 0.0a 0.0 0.0 a
5 **quizalofop+flumioxazin 16+20 132.0b 103.0 b 120 b 30.0b
6 **quizalofop+diuron 16+400 98.0 b 89.0 b 6.8b 26.0 b
7 acetochlor 300 0.0a 0.0 a 0.0 0.0 a
8 acetochlor 300 0.0 a 0.0 a 0.0 0.0 a
9 Hand weed - 0.0 a 0.0 a 0.0 0.0 a
10 Control - 125.0b 1153 b 36.5b 120.0 b
CV.% 43.0 124.0 84.5 132.0

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.




Table 5 Number and weed dry weight at 30 and 60 days after application in field trial condition at Nakhonratchasima province.

Treatment Herbicide Rate Number and weed dry weight
(g ai/rai Number of weeds (plant/m?) Weed dry weight (g/m?)
30 DAA 60 DAA 30 DAA 60 DAA
1 acetochlor+flumioxazin 300+30 0.0a 0.0 a 0.0 0.0a
2 acetochlor+flumioxazin 300+30 0.0 a 0.0a 0.0 0.0 a
3 acetochlor+metribuzin 300+70 0.0a 0.0a 0.0 0.0 a
4 acetochlor+metribuzin 300+70 0.0a 0.0a 0.0 0.0 a
5 **quizalofop+flumioxazin 16+20 540 b 76.0b 320b 430 b
6 **quizalofop+diuron 16+400 435 b 65.0 b 28.0 b 30.0 b
7 acetochlor 300 0.0a 0.0 a 0.0 0.0 a
8 acetochlor 300 0.0 a 0.0 a 0.0 0.0 a
9 hand weed - 0.0 a 0.0 a 0.0 0.0 a
10 control - 198.0 b 176.0 b 85.0b 540b
CV.% 42.5 139.0 39.0 84.7

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.




Table 6 Yield of cassava at 8 month after application in field trial condition.

Treatment Herbicide Rate Yield (kg/rai)
(g ai/rai) Lopburi Nakhonratchasima
1 acetochlor+flumioxazin 300+30 6,780 ab 6,360 ab
2 acetochlor+flumioxazin 300+30 6,360 ab 6,310 ab
3 acetochlor+metribuzin 300+70 7,044 a 6,780 a
4 acetochlor+metribuzin 300470 6,788 ab 6,540 a
5 **quizalofop+flumioxazin 16+20 5,940 ab 5,120 c
6 **quizalofop+diuron 16+400 5772 b 5,260 ¢
7 acetochlor 300 5,260 c 5,580 bc
8 acetochlor 300 5,184 c 5,440 bc
9 Hand weed - 6,372 ab 6,840 a
10 Control - 2,592 d 3,120 d
C.V.% 11.8 8.8

Y Number followed by the same letter or no letter in a column are not significantly different at the 0.05 according to Duncan’s test.
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Abstract

Maize is of significant economic importance in Thailand. Most growers have been utilizing
herbicides for weed management. The objective of this research was to study the efficacy of
herbicides in maize, specifically focusing on the use of alternative herbicides to replace paraquat,
which has been banned in Thailand, and to enhance the potential for safe crop production. The
experiments were carried out in two field trials, in Banphot Phisai District Nakhon Sawan Province
and Sikhio District, Nakhon Ratchasima Province. The design used was RCBD with 7 treatments
and 3 replications. The treatments included nicosulfuron (15 g.ai/rai), atrazine+ nicosulfuron
(440+15 g.ai/rai), S-metolachlor + nicosulfuron (96+15 g.ai/rai), slufosinate+flumioxazin (97.5+20
g.ai/rai), glufosinate+ametry (97.5 + 400 g.ai/rai), laboring and weedy check. The results of the
both experiments were consistent and showed that nicosulfuron, atrazine+nicosulfuron, and S-
metolachlor+nicosulfuron, when applied between rows of maize after post-emergence weeds,
provide effective weed control at 30 days after application. Importantly, these herbicides did not

negatively impact the growth and yield of maize.
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nicosulfuron+rimsulfuron+atrazine 8m51 2.08+2.08+136 nsu(ai)/ls 3) lgansianianvUssianny
na9TUN vI9N nicosulfuron+rimsulfuron+atrazine 851 2.08+2.08+136 nsu(ai)/ls wioldans
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551357 2 wuans atrazine 50% SC + nicosulfuron 6% OD M1 440+15 nsu(ai)/ls
AS5LAST 3 uas S-metolachlor 96% EC + nicosulfuron 6% OD 9851 96+15 n3u(ai)/ls
NSSUIN 4 Wuans glufosinate 15%SL + flumioxazin 50%WP  8m31 97.5+20 n5u(ai)/ls

553337 5 Wuas elufosinate 159%SL + ametry 80%WP 8M31 97.5 + 400 n3u(ai)/ls
N334389 6 Wuas atrazine 90% WP 8n31 320 nSu(aiy/ls
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1) anuduiivaedudnalnn Aszer 7, 15 way 30 Tunawiu Ingliazuuuainnsussidiunie
A18919UTZUU 0-10 MudnwagiusIng (nquideduiiy 2554) aell 0 = lidudiv, 1-3 = Juiiv
dntley, 4-6 = WuliwUunans, 7-9 = Wufivguuss, 10 = ivdgnae

2) Usgdviznmnmseunuiviisfisees 15 uay 30 Tunawiuans Inensusediumeanenn Tagl
AZLUNIINNNTUTZIUAIBANEAIAIUTTUU 0-10 mudnueusIng (nNquIdedaiiy 2554) Aall 0 =
auaulald, 1-3 = auauiviialidndes, 4-6 = muauiviivliuunas, 7-9 = auauiviialds, 10 =
muauvilaauysel
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IATIvivoyan19aiiveInugwiu muedin waznandn lngldlusunsy R uaslSeuiiey
ANULANASTDIARAELALTS DMRT (Duncan’s New Multiple Range Test) MiseAuAIsLtioiu
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2.1 ApsznansindndviynnAnelufu
ymsfiudegsiu 2 ass Ae neunuansindntuiy uasvmsfuiAsmandn et siuain
wasinlwalagnsduiiuiegnauunsznegafiasivliiudasiufedsiunssuisas 3 9m og1
oy 1 Alandu dwsiadaszvinivianasUsuiuaisaiinnA19lagldds Hish Performance Liquid
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2.2 ATZHEITA1INIVNVANAISIUNANER

duumsiengimasidaivivanddudinlng AvesUfiing nguideingdfivnininuas
nedveaunadenisuannenisinens nsdmmsinens teaiuilnedissesiiuier annssuiais
Usgdngnmlunismuauivfivldnuazliduiivivdalng undwsesiarsandisludnalng neduiu
Fm9819913 N NSINITag 3 Megne fedisay 1 Alansu Aasieransanaalagldds QUEChERS Y89
Anastassiades, et al. (2003)
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anulunwuazuseansammasidndvnaludrlnng
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nmsUszfiumuduiiveesasminivfivussunniunewSsissendedilne fiszes 7, 15,
30 uay 45 Sundaiuans Meaeslasivuanisaasdlulumaieatu (Table 1) wuin ansidndaiie
nicosulfuron, atrazine+nicosulfuron, S-metolachlor+nicosulfuron kae atrazine Ly uNyn odu
F12lnm unarsidatuie glufosinate+flumioxazin wag glufosinate+ametry LU wiandosiuiu
FrlnadesanduasidniviialdnundsiviivsonlussninmuiiazeesUdudatududalnavinli
wansemsiufivauiildduaansiinonnisluluidndesdisss 7 Sundaiu ndeniulinueinisidu
fwsafudrilnafiszoy 15 30 uaz 45 Tundoiuans luidatulmiinsasyiuladuund

UseANSANYB9EIMANIINYABNITAIUANIYVNY

nNsUsEiuUsEaEnmnsmvaniviivluwlasinalng dune ussneiide Janinunsanssa
ez SimtauasTwELN Tiszes 15 30 way 45 Sundmiuansidnduity (Table 2) Sufiafinuly
wUasgneussnafidy Jamdnuasadssa lawn vaAunt vewndvun veules anlaly FnideuR e
19 aavgeansn wagduilunlag Snnefng Tantaunssvdu lun vehfiuun veniuia wehuan
A8 MgRuNT wasndens mdesladinansnaassidlumadisatulaeiiasidntuity atrazine
e nicosulfuron muqmi’%ﬁﬁﬂﬁmuﬂmqﬁsm 30-45 U @IUaNIMINTINYLUUNENatrazine+nicosulfuron,
S-metolachlor+nicosulfuron, glufosinate-+flumioxazin wag glufosinate+ametry AUsed Vlﬁmwslumimuqm
Tunula R Inennzasmanduie atrazine+nicosulfuron way S-metolachlor+nicosulfuron JUs¢aNS AW
muauTuivldfaufesses 60 Tundaiu Taewuihwinuiwesfsfivfivaandeluuvas fosnitednad
Hodrgymsadanunslidaisiidniaiy  glufosinate+ flumioxazin, glufosinate+ametry LaENTINAG bl
Sty uwiazdiuldinansidniuita elufosinate+ flumioxazin uay elufosinate+ametry Slunminuis
YpaJuNwNNNIINISIENSMSATYNY nicosulfuron, atrazine+nicosulfuron wag S-metolachlor+nicosulfuro
Jominansidntuiiv elufosinate+ flumioxazin wae slufosinate+ametry I%Wuismmmﬂqﬂ%'ﬂwmﬁ
ey 15 Tunaalan il Sufieunsduiituseninadud ninaldannsamsaldvinldmus e nu e Yot
WnnINsTaasidaTaie nicosulfuron, atrazine+nicosulfuron wag S-metolachlor-+nicosulfuron 74
wureuTuiwwartilnasen witwinufwesuity winniegradifeddreadntunssislisdn it



N13L93YLAuln LasNaNanUaId1ILNe

Mmafuteyansaiguiulavesinlng wui mugaesinlnaiioy 1 fou wasiissoziuiie
hﬂisﬁgﬁﬁmiﬁh’fmiﬁﬁmijﬂjﬁsﬁ nicosulfuron, atrazine+nicosulfuron, S-metolachlor+nicosulfuron,
glufosinate+flumioxazin Wag glufosinate+ametry 1ﬁﬂaﬂuqamQQﬁusﬁ’waiwmﬁawq 1 1heou llusnsneiuy
MaananunsldasmMIniaiulsouiisyu atrazine NMSMIATURYAIBUTINY LaZNTTUID AR Tvias
uifszoziuife) ansidaivfivsananlimnugsestnlnaumnnitegsifod dymeadatunssisl
ity Saesulatlinanisnassaenadesiu Insulamnaossnaussnaids Sainunsansse 19
Agetnlnafieny 1 1feu ogseving 28.3- 33.1 Wwufung uazfszeziiuifelieiugs 211.4-227.4
ufng uaznssuAslimdnteiie Tianugs 189.2 lwufng uardunedni Sminunssedun e
gewosdinlnafiszes 1 1oy agsewing 28.1-33.5 wufmng wasfiszeaziiuielimnugedninn 211.4-
232.6 WwuRng n35asliMIndvity lviaugadnlng 176.0 wuflins

AUVBIANUYIRNVBIVIIINA WU ATEAITAIATINY nicosulfuron,atrazine+nicosulfuron,
S-metolachlor+nicosulfuron, glufosinate+flumioxazin , glufosinate+ametry, atrazine NSNIBAIIN
TINVABLTNU LagnssaIs i dniuie Tianuednldunnaisiuneeds leoudasneussnaigs
Fninunsanss Wanweniin 15.1-16.2 wuns wazsunedam dminuassvdun Teauenin
14.3-16.6 WuRwns wasnuinslvnananvesdnines 2 wadlUlumadefulaenuin msldansida
U nicosulfuron, atrazine+nicosulfuron, S-metolachlor+nicosulfuron, glufosinate+flumioxazin Wag
glufosinate+ametry  Tnananliunnstmsaianunssaiisnsmantailaeldusey  waglinanda
I1lne Wnegiidudfgnisana Aunssuslumdniaie Tnsulaimnaoidaaussweigs 39rin
UATEAITIA WINAKAR 2,016.1-2,426.7 Alansu nssuaslumandudia Tonanan 1302.5 Alansy wagsne
A0 SaSauassvds Tkandn 2,151.1-2,306.1 Alandu nssaisldidn iyt Tuanan 1502.3 Alandy
ASAATITHEITNINTINRVANANSIUAULATHANER
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Sosites Tupuanoumiuansindnuiia uasndaiuansidaiasie warsmwananyostialnn

aquNan1INAaas

A15MINTVNY atrazine+nicrosulfuron 8a51 440+15 nSUGi/ls way S-metolachlor+nicosulfuron
8051 96+15 nsu(a)/ls tduaismIaTaNsuseiannunouTynvaen waraisnisadyie
glufosinate+flumioxazin 8m351 97.5+20 nsu(ai)/ls way clufosinate +ametryn 8731 97.5+400 N3
(ai)/l3 Wuasidaisisussamwundsiviie Ssdiuseansamlunismuau izt slundastnlnaldd
nsynusen1nasiiule wazlinandndediolnn Snvtalinunisansesansidn ity nicosulfuron,

atrazine, S-metolachlor, flumioxazin Wkag ametry
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Table 1 Effect of herbicides on phytotoxicity of corn at 7,15, 30 and 45 days after application in Nakhon Sawan and Nakhon

Ratchasima Province

Phytotoxicity Rating v

Treatment Rate(g ai/rai) Nakhon Sawan Province Nakhon Ratchasima Province
7DAA 15DAA  30DAA  45DAA 7DAA  15DAA 30 DAA 45 DAA
nicosulfuron 15 0 0 0 0 0 0 0 0
atrazine + nicosulfuron 440+15 0 0 0 0 0 0 0 0
S-metolachlor + nicosulfuron 96+15 0 0 0 0 0 0 0 0
glufosinate + flumioxazin 97.5+20 3 0 0 0 3 0 0 0
glufosinate + ametry 97.5+400 3 0 0 0 3 0 0 0
atrazine 320 0 0 0 0 0 0 0 0
laboring - 0 0 0 0 0 0 0 0
control - 0 0 0 0 0 0 0 0

Y Phytotoxicity was assessed by visual rate from 0-10, 0= normal, 1-3 = slightly toxic, 4-6 = moderately, 7-9 = severely toxic,
10 = completely killed
¥ DAA =Days After Application



Table 2 Efficacy of herbicides on maize control in Nakhon Sawan and Nakhon Ratchasima

Province
Weed control
Treatment Rate (g.) ai/rai Nakhon Sawan Province Nakhon Ratchasima Province
15 DAA 30 DAA 45DAA 15DAA 30 DAA 45 DAA
nicrosulfuron 15 10 10 10 10 10 10
atrazine+nicosulfuron 440+15 10 10 10 10 10 10
S-metolachlor+nicosulfuron 96+15 10 10 10 10 10 10
glufosinate+flumioxazin 97.5+20 10 10 10 10 10 10
glufosinate + ametry 97.5+440 10 10 10 10 10 10
atrazine 320 9 8 7 9 8 7
laboring - 10 10 10 10 10 10
control - 0 0 0 0 0 0

Y 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 3 Efficacy of herbicides on maize control in Nakhon Sawan and Nakhon Ratchasima

Province
Dry weight of weed (g/m?)
Treatment Rate (g.) al/rai Nakhon Sawan Nakhon Ratchasima
Province Province

nicrosulfuron 15 68.8 c 95.2 cd
atrazine+nicosulfuron 440+15 29.7b 40.2 b
S-metolachlor+nicosulfuron 440+96 26.8 b 325Db
glufosinate+flumioxazin 440+15 655 ¢ 87.5c
slufosinate + ametry 97.5+440 619 c 923 cd
atrazine 320 1123 d 122.2d
laboring 96+15 0.0a 0.0a
control - 266.5 e 326.2 e

cv 19.2 17.9




Table 4 Efficacy of herbicides on maize control at 30 days after application in Nakhon Sawan and Nakhon Ratchasima Province

Nakhon Sawan Province

Nakhon Ratchasima Province

Treatment (gjaat;rai Plant Height Plant Height Ear Yield Plant Height Plant Height Ear Yield

30 DAA (cm) 120 DAA (cm) length(cm)  (kg/rai) 30 DAA (crm) 120 DAA (cm) length(cm)  (kg/rai)
nicrosulfuron 15 31.6a 2114 a 159 a 2284.4 a 28.1a 2310 a 154 a 22133 a
atrazine+nicosulfuron 440+15 294 a 2274 a 16.5 a 2426. 7 a 325a 2238 a 16.1 a 22933 a
S-metolachlor+nicosulfuron 96+15 33.1a 213.7 a 15.4 a 2275.6 a 294 a 230.4 a 15.6 a 2284.4 a
glufosinate+flumioxazin 97.5+20 28.6 a 210.5a 158 a 2053.3 a 335a 225.8 a 16.6 a 21778 a
glufosinate + ametry 97.5+440 283 a 2178 a 15.1 a 2016.1 a 324 a 2114 a 14.7 a 21511 a
atrazine 320 215.a 15.1 a 2004.2 a 284 a 212.a 152 a 21142 a
laboring - 30.4 a 219.7 a 152 a 2305.4 a 33.1a 2326 a 143 a 2306.1 a
control - 28.8 a 189.2 b 16.2 a 1302.5b 29.8 a 176.0 b 15.1 a 1502.3 b

17.2 12.3 7.5 12.5 19.7 14.5 6.2 9.6




Table 5 Herbicides residues in the soil and maize

Rate herbicides residues(mg/kg)
Treatment (g) pre-herbicides post -herbicides Maize

ai/rai application application harvest
nicosulfuron 15 ND ND ND
atrazine+nicosulfuron 440+15 ND ND ND
S-metolachlor+nicosulfuron 440+96 ND ND ND
glufosinate+flumioxazin 440+15 ND ND ND
glufosinate + ametry 97.5+440 ND ND ND
atrazine 320 ND ND ND
laborling 96+15 ND ND ND
control - ND ND ND

ND = not detected

LOD [Limit of detection, LOD (mg/kg), LOD = 3XSD] nicosulfuron = 0.01 mg/kg, atrzine = 0.009 mg/kg, S-metolachlor = 0.009
glufosinate = 0.02 mg/kg, ametry = 0.009 mg/kg

LOQ [Limit of determination, LOQ (mg/kg), LOQ = 10xSD] nicosulfuron = 0.02 mg/kg, atrzine = 0.01 mg/kg, S-metolachlor = 0.01
glufosinate = 0.05 mg/kg, ametry = 0.02 mg/kg



