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Study on Efficacy of Herbicides in Oil palm for alternative herbicides

and safety crop production system
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Abstracts

Study of herbicides used as alternatives in oil palm As an alternative to using the
herbicide paraquat, it is safe for health and the environment. and reduce the use of agricultural
chemicals. The focus is on solving problems for farmers by having other options for eliminating
weeds. The experiment was conduct at oil palm of farmer field in Tha Sae District and Sawi
District, Chumphon Province, between October 2022 - November 2023, the RCB experiment is
planned, consisting of 3 replicates, 5 treatments, including the herbicide spraying method:
glufosinate + indaziflam, glyphosate + imazapic, slyphosate + indaziflam spraying. Glyphosate
herbicide compared to non-herbicide methods. The results of the experiment found that the
spraying process of a mixture of glufosinate + indaziflam, glyphosate + imazapic, slyphosate +
indaziflam was effective in controlling narrow-leaf weeds, including bird's foot grass, male grass,
and pink bird's grass. Broad-leaf weeds, including bayah, purple sage, mimosa, and saplings,
are better than the method of spraying the herbicide glyphosate, which is a method used by
farmers. And control weeds well up to 60 days after spraying The number of plants and dry
weight of weeds were less and were significantly different from the no-weed treatment. and
does not affect the growth of oil palm.
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Table 1 Species and number of weed in control treatment at 30 days after application at Tha sae, Chum porn province, 2023.

Weed species

Number of weed (plant/m?)

%

Narrow leaf weeds

- Digitaria ciliaris (Retz.) Koeler 29.4 15.3
- Axonopus compressus (Sw.) P.Beauv. 28.0 14.4
- Echinochloa colona (L.) Link 20.0 10.3
broadleaf weeds

- Asystasia gangetica (L.) T.Anderson 48.5 25.0
- Praxelis clematidea (Griseb.) R.M.King & H.Rob. 76.0 23.7
- Cleome viscosa L. 235 12.3

total 224.4 100.0
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Table 2 Phytotoxicity of herbicides at 15, 30 and 60 days after application in oil palm at Tha sae, Chum porn province, 2023.

Rate Phytotoxicity *
Treatment
g ai/rai 15 DAA 30 DAA 60 DAA
1. glufosinate + indaziflam 120+18 0 0 0
2. glyphosate + imazapic 336+36 0 0 0
3. glyphosate + indaziflam 336+18 0 0 0
4. slyphosate 336 0 0 0
5. weedy check - 0 0 0

Efficacy Visual weed control !

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

10 = completely control
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Table 3 Efficacy of herbicide to control weed at 15 30 and 60 Days after application in oil palm at Tha sae, Chum porn province, 2023.

Rate Visual weed control*
Treatment
g ai/rai 15 DAA 30 DAA 60 DAA

1. glufosinate + indaziflam 120+18 10 9 8
2. glyphosate + imazapic 336+36 10 10

3. glyphosate + indaziflam 336+18 10 10 9
4. slyphosate 336 9 7 6
5. weedy check - 0 0 0

Efficacy Visual weed control !

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

10 = completely control



Table 4 Number of weed at 30 days after application in oil palm at Tha sae, Chum porn province, 2023.

Number of weed (plant/m?)

Treatment rate Narrow leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC CLEV
1. glufosinate + indaziflam 120+18 0.0a 0.0a 0.0a 20a 9.0 a 0.0a
2. glyphosate + imazapic 336+36 0.0a 0.0a 0.0a 0.0 a 0.0a 0.0a
3. glyphosate + indaziflam 336+18 0.0a 0.0a 0.0 a 0.0a 0.0a 0.0 a
4. ¢lyphosate 336 130b 10.0 b 8.0b 150b 20.1b 95b
5. weedy check - 29.4 c 28.0 c 20.0 c 48.5 ¢ 76.0 c 235c

C.V. (%) 49.5 51.5 45.5 27.8 35.6 36.7

Y /Means followed by the same letter in column are not significantly different at 5% level by DMRT
DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

MIMP= Mimosa pudica L., ASYG= Asystasia gangetica T. Anders., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob. CLEV=Cleome viscosa L.
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Table 5 Dry weight of weed at 30 days after application in oil palm at Tha sae, Chum porn province, 2023.

Dry weight (g/m?)

Treatment fate Narrow-leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC CLEV

1. glufosinate + indaziflam 120+18 0.0 a 0.0a 0.0a 40a 20 a 0.0 a
2. glyphosate + imazapic 336+36 0.0a 0.0a 0.0 a 0.0a 0.0a 0.0a
3. glyphosate + indaziflam 336+18 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
4. ¢lyphosate 336 9.0b 10.5b 75b 200b 17.1b 88 b
5. weedy check - 185 ¢ 24.2 c 28.6 C 56.8 c 38.9 c 325 c
C.V. (%) 42.5 50.2 41.0 35.6 33.7 36.8

v /Means followed by the same letter in column are not significantly different at 5% level by DMRT

DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

ASYG= Asystasia gangetica T. Anders., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob. CLEV=Cleome viscosa L.
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Table 6 Number of weed at 60 days after application in oil palm at Tha sae, Chum porn province, 2023.

Number of weed (plant/m?)

Treatment rate Narrow leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC CLEV
1. glufosinate + indaziflam 120+18 10.5b 120 b 140 b 150 b 220b 9.0b
2. glyphosate + imazapic 336+36 7.8 a 40a 7.0a 7.0a 4.7 a 6.1a
3. glyphosate + indaziflam 336+18 59a 30a 95a 4.0 a 7.0 a 8.0a
4. glyphosate 336 14.0b 16.0 b 10.0 b 18.0 b 25.1b 175b
5. weedy check - 45.2 ¢ 41.0 c 46.5 c 35.8 c 46.6 C 46.5 c

C.V. (%) 22.5 32.2 31.3 32.7 21.5 29.6

v /Means followed by the same letter in column are not significantly different at 5% level by DMRT
DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

ASYG= Asystasia gangetica T. Anders., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob. CLEV=Cleome viscosa L.



Table 7 Dry weight of weed at 60 days after application in oil palm at Thasae, Chumporn province, 2023.

Dry weight (g/m?)

Treatment ate Narrow-leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC CLEV
1. glufosinate + indaziflam 120+18 145b 280b 19.6 b 293 b 320b 224 b
2. glyphosate + imazapic 336+36 128 a 140 a 1352 152 a 17.5a 14.7 a
3. glyphosate + indaziflam 336+18 159 a 18.0 a 16.1 a 16.7 a 18.5a 16.2 a
4. ¢lyphosate 336 190b 195b 17.1b 18.0b 234 b 16.5b
5. weedy check - 40.2 c 40.0 c 46.5 c 45.5 ¢ 44.6 c 48.5 ¢

C.V. (%) 41.0 32.1 34.2 35.2 33.1 324

/Means followed by the same letter in column are not significantly different at 5% level by DMRT

DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

ASYG= Asystasia gangetica T. Anderson., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob.
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Table 8 Number of oil palm frond at 0 and 30 days after application and cost of weed control in oil palm at Thasae, Chumporn province, 2023.

Rate Number of oil palm frond Cost of weed control
Treatment (g ai/rai) (frond per plant) (baht/rai)
0 DAA 30 DAA 60 DAA
1. elufosinate + indaziflam 120+18 38.0"™ 41.0 ™ 43.0"™ 531
2. glyphosate + imazapic 336+36 39.0 42.0 44.0 489
3. glyphosate + indaziflam 336+18 43.0 46.0 50.0 510
4. glyphosate 336 42.0 45.0 49.0 154
5. weedy check - 37.0 40.0 44.0 0
C.V. (%) 2.3 3.2 3.9

YMeans followed by the same letter in column are not significantly different at 5% level by DMRT

*DAA = Day After Application

ns= non-significant
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Table 9 Species and number of weed in control treatment at 30 days after application at Sawee, Chumporn province, 2023.

Weed species

Number of weed (plant/m?)

%

Narrow leaf weeds

- Digitaria ciliaris (Retz.) Koeler 35.7 13.8
- Axonopus compressus (Sw.) P.Beauv. 31.0 12.0
- Echinochloa colona (L.) Link 27.5 10.7
broadleaf weeds

- Asystasia gangetica (L.) T.Anderson. 55.8 21.6
- Praxelis clematidea (Griseb.) R.M.King & H.Rob. 87.6 329
- Mimosa pudica L. 29.5 11.0

total 267.1 100.0

20



Table 10 Phytotoxicity of herbicides at 15, 30 and 60 days after application in oil palm at Sawee, Chumporn province, 2023.

Rate Phytotoxicity *
Treatment
g ai/rai 15 DAA 30 DAA 60 DAA
1. glufosinate + indaziflam 120+18 0 0 0
2. glyphosate + imazapic 336+36 0 0 0
3. glyphosate + indaziflam 336+18 0 0 0
4. glyphosate 336 0 0 0
5. weedy check - 0 0 0

Efficacy Visual weed control ?

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

10 = completely control



Table 11 Efficacy of herbicide to control weed at 15 30 and 60 Days after application in oil palm at Sa wee, Chum porn province, 2023.

Rate Visual weed control*
Treatment
g ai/rai 15 DAA 30 DAA 60 DAA

1. glufosinate + indaziflam 120+18 10 8 6
2. glyphosate + imazapic 336+36 10 10

3. glyphosate + indaziflam 336+18 10 10 9
4. glyphosate 336 9 7 5
5. weedy check - 0 0 0

Efficacy Visual weed control ?

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

10 = completely control
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Table 12 Number of weed at 30 days after application in oil palm at Sawee, Chumporn province, 2023.

Number of weed (plant/m?)

Treatment rate Narrow leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC MIMP
1. glufosinate + indaziflam 120+18 0.0a 0.0a 0.0 a 50a 12.0a 20a
2. slyphosate + imazapic 336+36 0.0a 0.0 a 0.0a 0.0 a 0.0 a 0.0 a
3. glyphosate + indaziflam 336+18 0.0 a 0.0a 0.0a 0.0 a 0.0 a 0.0 a
4. glyphosate 336 10.0 a 8.0a 50a 12.0 a 15.1 a 75a
5. weedy check - 357b 31.0b 275Db 558 b 87.6 b 295 b

C.V. (%) 38.5 42.5 355 22.8 31.6 39.7

Y/Means followed by the same letter in column are not significantly different at 5% level by DMRT

DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

MIMP= Mimosa pudica L., ASYG= Asystasia gangetica T. Anderson., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob.
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Table 13 Dry weight of weed at 30 days after application in oil palm at Sawee, Chumporn province, 2023.

Dry weight (g¢/m?)

Treatment fate Narrow-leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC MIMP
1. glufosinate + indaziflam 120+18 0.0a 0.0 a 0.0a 10.0a 8.0a 4.8 a
2. slyphosate + imazapic 336+36 0.0 a 0.0a 0.0 a 0.0a 0.0a 0.0 a
3. glyphosate + indaziflam 336+18 0.0 a 0.0a 0.0 a 0.0a 0.0a 0.0 a
4. glyphosate 336 9.2a 6.0 a 6.5a 18.0 a 123 a 75a
5. weedy check - 28.4Db 295b 325b 689 b 81.0b 325Db

C.V. (%) 42.5 50.2 41.0 35.6 33.7 36.8

/Means followed by the same letter in column are not significantly different at 5% level by DMRT

DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

MIMP= Mimosa pudica L., ASYG= Asystasia gangetica T. Anderson., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob.
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Table 14 Number of weed at 60 days after application in oil palm at Sawee, Chumporn province, 2023.

Number of weed (plant/m?)

Treatment rate Narrow leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC MIMP
1. glufosinate + indaziflam 120+18 10.5b 12.0b 140b 15.0b 220b 9.0b
2. slyphosate + imazapic 336+36 7.8 a 4.0 a 7.0 a 7.0 a 4.7 a 6.1a
3. glyphosate + indaziflam 336+18 59a 30a 95a 4.0 a 7.0a 8.0a
4. glyphosate 336 14.0b 16.0 b 100 b 180 b 251b 175b
5. weedy check - 452 c 410 c 46.5 c 358 c 46.6 C 46.5 c

C.V. (%) 22.5 32.2 31.3 32.7 215 29.6

Y/Means followed by the same letter in column are not significantly different at 5% level by DMRT
DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

MIMP= Mimosa pudica L., ASYG= Asystasia gangetica T. Anderson., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob.
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Table 15 Dry weight of weed at 60 days after application in oil palm at Sawee, Chumporn province, 2023.

Dry weight (g¢/m?)

Treatment fate Narrow-leaf weed Broad leaf weed
(g ai/rai)

DIGC AXOC ECHC ASYG PRAC MIMP
1. glufosinate + indaziflam 120+18 14.5b 28.0 b 19.6 b 29.3 b 320b 224 b
2. glyphosate + imazapic 336+36 12.8 a 14.0 a 135a 152 a 17.5a 14.7 a
3. glyphosate + indaziflam 336+18 159 a 18.0 a 16.1 a 16.7 a 18.5a 16.2 a
4. glyphosate 336 19.0b 195b 17.1b 18.0 b 234 b 16.5b
5. weedy check - 40.2 c 40.0 c 46.5 c 455 c 44.6 c 48.5 c

C.V. (%) 41.0 32.1 34.2 35.2 33.1 324

v /Means followed by the same letter in column are not significantly different at 5% level by DMRT

DIGC= Digitaria ciliaris (Retz.) Koeler, AXOC= Axonopus compressus (Sw.) P.Beauv., ECHC= Echinochloa colana (L.) Link,

MIMP= Mimosa pudiica L., ASYG= Asystasia gangetica T. Anderson., PRAC= Praxelis clematidea (Griseb.) R.M.King & H.Rob.

26



Table 16 Number of oil palm frond at 0 and 30 days after application and cost of weed control in oil palm Sawee, Chumporn province, 2023.

Rate Number of oil palm frond
Treatment (g ai/rai) (frond per plant)

0 DAA 30 DAA 60 DAA

1. ¢lufosinate + indaziflam 120+18 38.0"™ 41.0 ™ 43.0"™
2. glyphosate + imazapic 336+36 39.0 42.0 44.0
3. glyphosate + indaziflam 336+18 43.0 46.0 50.0
4. ¢lyphosate 336 42.0 45.0 49.0
5. weedy check - 37.0 40.0 44.0
C.V. (%) 2.3 3.2 3.9

YMeans followed by the same letter in column are not significantly different at 5% level by DMRT
*DAA = Day After Application

ns= non-significant



Table 17 Herbicides residues in soil of oil palm planting.

Rate Herbicides residues (mg/kg)
Treatments
(g ai/rai) before applications After applications
1. glufosinate + indaziflam 120+18 ND ND
2. glyphosate + imazapic 336+36 ND ND
3. glyphosate + indaziflam 336+18 ND ND
4. slyphosate 336 ND ND
5. weedy check - ND ND

ND = not detected
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glyphosate + imazapic

§

Weedy check

Figure 1 Effect of herbicides Tank-mix on

oil palm at 30 days after application.

glyphosate
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glyphosate Weedy check

Figure 2 Effect of herbicides Tank-mix on oil palm at 60 days after application.
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ad a o v v A Y
N35UI59 5 MIAIBNYAIBUTINU
ad a 1o o o A
N35U39 6 ldAdn i
Usziliuanuduiivvesansidnfufivaeenansn mensivnzuuulagdSuseidiume
@1APNTEUU 0-10 Muanwaziusngasll 0 = ity 1-3 = 1Wuiiwdndes 4-6 = 1Tu
fiwdunans 7-9 = 1 Jufiuguust uag 10 = ivdgnene Wissey 15, 30 wag 60 Ju waanuans
ANy
Uszilluuszansammasmanianey aaenisliaziuulanelsussiiuagaianiniu

UV 0 - 10 muanuwaeiusngasll 0 = avupuiviialuld 1-3 = auauiviialddntes 4-6
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= AuauirivlduILnas 7-9 = muauiuialdd uag 10 = Auauivieldauysal Asves
30, 60 Way 90 Tu MAIHUATTININTYNY

tufinnsisauiuln Tnedaduseuisiissiuanugs 170 lwufiums anseduRIAu 7
28¥ 0, 30, 60 uaz 90 Tu nawiuaIMIATUNY

Sufindrunurianasiminuiees oy fisves 30, 60 uay 90 Tu ndwiuansiin
Fuiy TunnnssuIsnisneaes

deyailaluliasigvinan1eadii wagmuiniuunsIan s

AN5IATIZREITAAA VN VANANSTUAY

v v A

NSAURIBE19AY 2 AFY Mnudasignenanist Asseznaunuaisiminiviivuas

[y ' 0o v w A [y | < o 1 P 13 Y} 13
e uanInInTeiy 90 Tu Inensduinuiiegisuunseategaiaznulinula v
A9819AUNIINITa 3 90 pg1stoy 1 Alansy dewsiadmsizvimvlianazUTunaansiadl
anA1alaeld3s High Performance Liquid Chromatography: HPLC wesUfjUiRinsnguenuise

YY)

HANTENUAINNNS T Ingifivnsinens naaideingliivnsinens nedidemuitdadonisudes

9

NUNITNEAT NTUIBINTNUAT

gaunaiunIg

1 )

WUaIUgNEINITIVOUABATNT FINTATUNYT warioslfuanis nguideingdiiv

N3RS NENTENAUITITENITNEANINITNYAT NTUIVINTINYAT TeUILABY AAIAY

2566 - AUY18U 2566

NALALITUNANISNAADY

YUARAZAMURUILUUIYNY

duifiusogneiuily fisves 30 Su ndmiuansidnduily TunsaAsliidnivity wusvily
F1UIU 203.0 U BANTINUAT UTENBURIY W) WU (Paspalum conjugatum P.J.Bergius)
N 1995UADNLAN (Pennisetum polystachion (L.) Schult.) nejn@una (Eleusine indica (L.)
Gaertn.) nayfwun (Digitaria ciliaris (Retz.) Koeler) @1usia3 (Praxelis clematidea (Griseb.)
R.M.King & H.Rob.) ltag ﬂizﬂMIULﬁﬂ (Spermacoce laevis Lam.) 37U3U 25.5, 19.0, 42.0,
18.0, 78.0 W@y 20.5 AUADANISINUNAT wazAady 12.6, 9.4, 20.7, 8.9, 38.4 way 10.1 Wasidus

AUaIAU (Table 1)
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ANUTURYYREITMINTINYABENINIT
ATNUEITATATYNY glufosinate + indaziflam, glyphosate + imazapic, glyphosate
+ indaziflam way glyphosate lainuauduiwnanuenanisn Aszey 15, 30 way 60 Ju

PAINUAT MNNNSUSEIUABE18H1 (Table 2)

Table 1 Density of weeds at 30 days after herbicide application in untreated

treatment at Kaeng Hang Maeo District, Chanthaburi Province

Weed species Weed density %
(No. plants/m?)

Narrow-leaf weed

Paspalum conjugatum P.J.Bergius 255 12.6
Pennisetum polystachion (L.) Schult. 19.0 9.4
Eleusine indica (L.) Gaertn. 42.0 20.7
Digitaria ciliaris (Retz.) Koeler 18.0 8.9
Broad leaf weed
Praxelis clematidea (Griseb.) R.M.King & H.Rob. 78.0 38.4
Spermacoce laevis Lam. 20.5 10.1
Total 203.0 100.0

Table 2 Phytotoxicity of rubber tree after herbicide application at 15, 30 and 60 Days after
application (DAA) at Kaeng Hang Maeo District, Chanthaburi Province

Rate Crop injury?
Treatments
(g a.i. rai) 15 DAA 30 DAA 60 DAA
glufosinate + indaziflam 120+18 0 0 0
glyphosate + imazapic 336+36 0 0 0
glyphosate + indaziflam 336+18 0 0 0
glyphosate 240 0 0 0
hand weeding - 0 0 0
untreated check - 0 0 0

Y Crop injury: o = normal, 1-3 = slightly toxic, 4-6 = moderately, 7-9 = severely toxic and 10 = completely

killed
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Uszansnrnwmsaauanivivdwunidusia anmsussdiudgaien
@159 TNy glufosinate + indaziflam, glyphosate + imazapic kag glyphosate +
indaziflam #UszdnSamlunisauauug iy ne1vasaunandn waafuni weafuun

auias warnseauluidn Ianysal Nisvez 30 Tu ndmivansidniuiiv (Table 3)

N15LTYLAUIAVD LN
LAUIBUNVBIYNNIT N5882 0, 30, 60 waz 90 U nasnuasmIndyiy lulininy
wansinefiunneadia lnedlidusoultegsening 24.3-25.8, 25.2-26.7, 26.3-27.4 uay 27.2-28.3

LWURLUAT MINARU (Table 4)

ANSIATIZAAITANIAITNVANATS LUAY

'
=

A1FIATIZNNNTANANVDIANTANIA TN I URUNDUNUANT IR TINY wazNTzey 90 Tu
Mé’ﬂWumiﬁﬁmi’ﬁuﬁﬂuLLU@&UQﬂmWﬁW wu lnunIsanAI9YesasAIn i unnsla ity

q

Tunrsneasdlufu (Table 5)
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Table 3 Efficacy of herbicides in rubber tree at 30 Days after application (DAA) at Kaeng Hang Maeo District, Chanthaburi Province

Herbicide efficiency ¥

Rate Narrow-leaf weed Broad leaf weed
Treatments
(g a.. rai’) Paspalum Pennisetum Eleusine Digitaria Praxelis Spermacoce

conjugatum polystachion indica ciliaris clematidea laevis
glufosinate + indaziflam 120+18 10 10 10 10 10 10
glyphosate + imazapic 336+36 10 10 9 10 10 10
glyphosate + indaziflam 336+18 10 10 9 10 10 10
glyphosate 240 7 9 8 8 9 8
hand weeding - 10 10 10 10 10 10
untreated check - 0 0 0 0 0 0

Y Herbicide efficiency: 0 = no control, 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control and 10 = completely control



Table 4 Rubber tree growth after herbicide application at 0, 30, 60 and 90 Days after
application (DAA) at Kaeng Hang Maeo District, Chanthaburi Province

Rate Circumference of rubber tree (cm)
Treatments
(¢ a.i.rait) 0DAA 30 DAA 60 DAA 90 DAA
glufosinate + indaziflam 120+18 24.3 25.2 26.3 271.2
glyphosate + imazapic 336+36 24.8 25.6 26.5 27.5
glyphosate + indaziflam 336+18 25.2 26.3 27.4 28.3
glyphosate 240 25.8 26.7 27.6 28.5
hand weeding - 24.7 25.6 26.7 27.4
untreated check - 253 26.5 27.3 28.1

Table 5 Herbicides residue in soil of rubber tree at Kaeng Hang Maeo District, Chanthaburi

Province
Herbicides residue (mg/kg)
Rate
Treatments Before 90 days after
(ga.irail)

application application
glufosinate + indaziflam 120+18 nd nd
glyphosate + imazapic 336+36 nd nd
glyphosate + indaziflam 336+18 nd nd
glyphosate 240 nd nd

Remark : nd = not detected

dyunan1snaaauarALugin

a13ndadvig glufosinate + indaziflam, glyphosate + imazapic wag glyphosate

+ indaziflam fiUszanganetuauizivlukUagneranis laandnssuisvesnynsng

v v oA

fisyeg 30 Tu udsuarsmIndvie ldwusinsiluivvesansminivivsodus1anis
lgauN3amUANVEI WU MaNURsIUABNIaN e RuNT ReRuun d@1uie uaznszauludn

[y

Igsgauntaauysal
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LONE5D19D4

v v oA v a v

N vy, 2555. AmuzInITAIvALITiTUayn 5laIs A dYiy. drdiniduinuinis
913NY NFUIVINITNYAT NTENTINNYATHAZaNNTal. Lsafiuiyuyuannsel
nsinuaswisUsemalne 110, 149 wih.

¥y Tugnn audu uased 2391 udllvR. 2554, navesanslnalvhavsenisiudsunlas
UsznsTune. 189uNanuITeusednl 2554 dinddeinuinise1snuiiy Ny
WININYAT. TN 1013-1032.

Y

d1inawATEENINISNYAS. 2565. adnnisinunsveslssmalne U 2564. 210 .
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Anwuszansawansniaadvnyluuzniig waiduasnisianuay
NARNYUABANY
Study on Efficacy of Herbicides in Coconut for alternative

herbicides and safety crop production system

n3nid symes ¥ e Yugnn ¥ fnsiyyn J3szwedde ¥ Uueyn angu Y

v

Waansd 4n1ed ¥ guald Juana Y §3de d1339150 Y 8395508 aliunuudl ¥

9 q
1'%

augn A3gau ¥ wndl adneuan Y UszunsUnd wadAngley ¥
Y nguddeduny d1inddewauinisansnuang

9
Z pguuinisAngivy d1n3enauin1sansnuing

¥ nguivinis antuidenylsuaziynaunundanu

o o/

Y Ui Inginen1sinens naedeNauIdadeNsHEANINISINYAS

UNANEa

Uszmelnglaandnnisldansidnivity paraquat Tuiui 1 fquiew 2563 dawalv

[
v

inenInsllanunsaldarsidniviie paraquat aonaaly AUl

[

nnUszaALilD
NAADUUTEANTNINAITNNIATTNYUTLLANNUA DU TV NYIONHANTINAVUTLLANNUNATIYN V90N
san1seuAuiviglukaiensy  andunmsveaeddunlannensns  dunevinens Jmin
YIS WASNNBUNEENIULRY JIMInUTEIVASTUS serinamauuweu fe wgranieu
2566 TUALASNIAABILUU RCBD $1uau 4 $1 5 n3suds Useneuse 1) glufosinate +
indaziflam (120+18 n3u(ai)/ls) 2) glyphosate + indaziflam (336+18 n3u(ai)/ls) 3)
glyphosate (336 n3u(ai)/ls) 4) Adndunvmensenu 5) limdadsny Han1svaanInuin W
2 waweaes dwanisueasslulumaiendu fAe arsindadaie glufosinate + indaziflam
waz glyphosate + indaziflam a’lllWiaﬂ?Uﬂui%ﬂ%lﬁﬁgﬂﬂizmﬂiuLLﬂULLﬁﬂ‘Uﬂ’?’N Taun e
YULAN NGYIUN WENFTIUN NIV reFRuUn rguLalle neens FnUatu @usiag uinen

wazauLisaIun leRauteszur 60 Tundwiuans leslidwansznuneninasyivlnves

(%
=

un3d waglinvansmandviivenmslufunaziands dnviedadiduyulunisidndyigdind

AN TVINUTAIGLTIU 4-5 1910

ANYAN : NNSINNTIVNY IUNINEN F1TAIIN IV NV UUNEL

SWANIINAADY FF65-11-04-65-01-03-65
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o o

A
nsdansivivluaunenivgninidienuddglesianglugimueningeny 1-3
U imannuendniisvezuanseninduunas seninauwaifiving Jwilufinunindniviivtuduy

uauun nvaes i feivduudsdududuuzndt Jyigazsidudunugs 1meims i

1 Y] ¥ <

wazkatan demabinisasyiulavesueninein dunaszuniy wazsilumeliuensafe

I av o A v

Haantaead (NAuITL TN, 2560; d119nIeNmuIN1TDITNVINY, 2559) N15ATUALTYNYL

A s 1 1fiTesdnsna ussnuau vieldasidntuity Fetlagtuiyminisidnied
YDUNBATNT AD AI91UTINIUEG VIALABULTNIU nuRsnTReiusnldarsidnduialunis
Josturdmiuinntu lnefiarsiintaivfignuusthdmivldamuauisfidluaumendnily
Usewalng laun paraquat, glufosinate wag glyphosate 8n31 82.8-138, 90-150 uag 240-
480 n3u(ai)/ls muadu Inenuansnasiviveenuayisivlnnugeldiiu 30 wuRwns (ngu
AYTVNY, 2555; d11NIT9RMUINITOISNUINY, 2559) d1sulseinadulae Hoyle (1969)
51891431 paraquat (uarsidaivieiiduszansamaiigadmsuldmdateialuay
ugnin uilutlagsuusemalveldondnnisldansidntufia paraquat dausifudl 1 Squiey
2563 1esanilmuliivasndvseinuasnsgly {uilan wazdanndon andamnisenian
nslaansndndeie paraquat 1196 U demaliinwasnsinelaauisaldasidadye
paraquat lnensely

n1sldarsiidndviiviuunay (tank mixtures) A708199U n15UIa1sAITATYNY
Ussuamiunouiviivsennausuiulssinnriundsiviivsen uenainazanansaidaiviiad
sonTunudy Ssaunsnausunsienvessdniviinileglufulddnse vinliiussansainly
n1sAuAudgislaandn1sldarsmdndyiaiiesdaned wu n1sldarsndn v
atrazine + glufosinate, indaziflam + glufosinate, carfentrazone-ethyl + glufosinate La g
ethoxysulfuron + glufosinate 8m51 320+105, 12+105, 8+105 wag 8+105 nfu(ai)/ls
mmsamu@mi’%ﬁﬂuuﬂaaméuﬁéﬁﬁu lawA newiiu (Paspalum conjugatum P.J.Bergius)
e mLaLT e (Axonopus compressus (Sw.) P.Beauv.) Yuunld (Bidens pilosa L.) @1un3s
a1un" (Ageratum conyzoides (L.) L) wazlugsiu (Mimosa pudica L.) laaniinsldans

ANIATYNY glyphosate wag glufosinate 8m51 240 wag 105 nsu(a)/ls Wyt 19LA Y7

(AT wazAMY, 2565)

o

ndguinisenidnnisitalsmdndane paraquat 9199u dwmaliinuensnslnely

[
[

anunsaltansndniuiy paraquat laansioly Astuauiteiadl

N v

(3 d' o w
'J@QU?%?N?]LWE]MWﬂWiﬂ']Qﬂ

LY

- a a a v A o ° v & a ]
'JGUW%LL‘U‘UNﬁllcl/lll‘lji3?11/|ﬁﬂWWIUﬂ']iﬂ’JUQQJTUWGUIUN$WTTJ ﬁ'ﬁ/ﬁUL‘Uu‘VﬂﬂLa@ﬂLLWUﬂqﬁiﬁﬁqi

v v A

mandaie paraquat Tikninessnslataantds
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wanlung

aunsad

- ulasgnuenin ey 4 U

- iedewiuanshidaduiiviuuarnends FnuuwuugUa

- @19M19nT¥NY indaziflam 50% SC, glufosinate 15% SL wag glyphosate 48%

SL

- nsoUAIMALY WA 0.5x0.5 AT

- ipdosdalaih

- gavauiou (Hot Air Oven)

- fauargUnsalduq 1wu nszuenm fwauasiadl ganszay iinulameaes

Uneuanangsuds ayaduiin wazhvee

/M
NAFUUSTANSANEISANIAIVNBUUUNEN (tank mixtures) Tuanmudas
Benfiufiudasmeniniiuszsnsiuietulv fanuaiiaue afuinlamaass
Tilvunaudasges 8 x 9 was s1ua 20 ulas Tneriuszezvinasswinaudas 1 was 91t
a1 TR S uinunITTIRs serinsuaafuNsnd Assesivivdduiuluninnit 5 Tu
gty 30 wuduas Taeldinsemiuansidaivfivuuuasmends Fnuuuugusin 14
S5 80 Ansdials uavidnsuitudneilo S1uru 5 Ada fiszes 0, 15, 30, 45 way 60 Junds
WUET
MUNUANTARDILUU RCB $119U 4 91 5 n553i38 Usenoudng
553357 1 Wiwans glufosinate 15% SL + indaziflam 50% SC §m31 120 + 18 n3u(ai)/ls
N553357 2 Wwans glyphosate 48% SL + indaziflam 50% SC §731 336 + 18 n3u(ai)/ls
N55333% 3 Nua"s slyphosate 48% SL 9931 336 n3uai)/ls

v v A

NISUARN 4 Adndunemeile (hand weeding) Nis¥e 0, 15, 30, 45 wag 60 TUNSINUET

v v A

n331357 5 LA dn e (weedy check)
n1sUuAnUaua

1. anudufiudanuuzniin A5zeg 15, 30 kag 60 TUNAINUEIT ANULNUNVD

| LY

nauddeduny (2564) lagliazkuuainn1sUseiiualgaenInuseuy 0-10 Auanwue

v
v

Usng fall 0 = Whiduie, 1-3 = Juiwmadnides, 4-6 = [Wufiviunans, 7-9 = 1Wufivguuss,

&

10 = ‘WSUIJQﬂG]’WEJ

2. UsgAnsnmmsauandaig fisze 15, 30 uae 60 TUNAINUEATT AUNINTDS
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(YY)

nauideTuity (2564) Tnglviaguuuanmsussfiuseaeninussuy 0-10 mudnuaisi
Usng fail 0 = muauTufilalld 13 = euauTuiidldidntien, 4-6 = euauTuiivlduiu
na1, 7-9 = AuAuivialan, 10 = Auauiviglaauysel

3. Suiindwnurdanasiwiinuisvesteiy flsves 30 way 60 Tundamuans
Tunnnssdsmmeaes uashdeyailimiesziteyansada

4. Yuiinmsiaseyaule Tnetiusuiumslufinaeenudvintiu fiszes 0, 30, 60
uaz 90 Yundsiuans uazthdeyailduiinevideyanisadia

v A

5. mwsuunsmIndyivluwiasnssais

NSAATIZHEITNNIAITNYANANS TURULAZNANER

AATIZAEITNNIIVNYANATS TURAY

¥msiiushegeiu 2 afa fie AounuasidnTuiiy uarvasfunandn Wiudog1
Aunnudasuzndnlaemsduiviegsuvunszaegaianfuliiudas iAuded siu
n35338ag 3 90 egetey 1 Alansu dwsrlenerimvliauazUsunaasidnisnennang
1ag1935 High Performance Liquid Chromatography : HPLC ﬁ'ﬁaﬁﬂﬁﬂ’ﬁmiﬂdmmﬁé’a

Y IS % IS

HANTENUAINNNT T IngTivNsinns nauddeingiiivnsinuns nedddenauitadunisuds

9 9

NUNITNEAT NTLAYINTNYAT

¥

ATIZAEIIARATINIANASLUNANAR

dudumsinseimasidafsfivnnddlungnin fvesufoinnguide ingiie
M3neas neseiamundadenisndnnianisinens nsudeinisinens lnefuusndnfissey
Auien 1nynnsaAsuiessdasanddusgnin lnsdufufegiwenin nisaisay
3 feg1e Aregear 1 Alansu AasigansnnAelagleis QUEChERS 983 Anastassiades,

et al. (2003)

LIALAZENTUN
MNSNARBITTNINUABULYIEY D3 WYATNIBU 2566 Q4 wUauNBATNT SNBVINEN

s

JMTANYTUS wardNaUNaENINLRY JIInUTEIVATTUS
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NALAZIASAINANISNARDY
anuliuiwvesasidnduivnanisadyidulnvasfuuzni
nsUsziiuA U duRivvasasindnJviunanens1nIsaIenl Asses 15, 30 was 60

Y} v ada

Tundanuans wudn s 2 wlas Iinanismaaeslulumafieriu lneynnssaisivivansnin

v v A YA

AIYNIRI8UB (Table 1) R

v A

Jiies ladnuanuduiwsauznii WawSsuisutunssuishiig
danpnesiuduIumsluisses 0, 30, 60 Uag 90 TUNAINUATT NNUINNNNTTUITNNUANT

L aa v v A

ManTsRwduumsulluanaat U@t fnunssuIS A Tuiumeils (Table 12) FIuhans

v v A 1 1

Tsiuinmsldansiiniviiennnssuishinansenusonsifindaumduresuznin uas
M3a3aiularesmEnd1n Wieatuil a5y wazane, 2565) $1891u31 Msldfansiidn
N atrazine + glufosinate, indaziflam + glufosinate, carfentrazone-ethyl + glufosinate
waz ethoxysulfuron + glufosinate 8,131 320+105, 12+105, 8+105 way 8+105 NTua1599N
qidsiels fuszAvsnmlunsmuauTuialdfiauiessey 60 Tundwiuans waylddamanszny
sensisaivlnvesiuduisiy
anuuLiuvasirialuuUamaaasiilidfinnsidnJaie
Suiwinuluwameassiiicinssavluwausarluna Inediialusauiinuly
wUassinevinens Ssniamasy3 laun werwudn (Brachiaria ramosa (L.) Stapf) wejun
(Eriochloa procera (Retz.) C.EHubb.) wgi15sun (Chloris barbata Sw.) Wagwg 1Y
(Paspalum conjugatum P.J.Bergius) @audansluning lawn we 1819 (Euphorbia
heterophylla L.) wazinuaiu (Commelina diffusa Burm.f.) §A1MURUILUY 25.5, 22.5,
13.0,11.0,38.5 WAy 27.0 AUABAISINUAT FIULUAIEILADUNIELTNIUL DY TIUTA

aa v s

UszaruAstus wulvivluuau lawn welr@uun (Digitaria ciliaris (Retz.) Koeler) wagng)n
1LY (Axonopus compressus (Sw.) P.Beauv.) d@ruiwialuning laun @usas (Praxelis
clematidea (Griseb.) R.M.King & H.Rob.) u11en (Asystasia gangetica (L.) T.Anderson) uag
AULSIEIUNT (Ageratum conyzoides (L) L.) ) §AMunuInuy 23.0, 14.5, 51.5, 32.0 way

v o o =

17.0 Ausion15196uns (Table 2-3) Inafid1in3deWmuin15o15nvINe (2559) 518971171 Biin
Taindragluarunegninivsussianluuauuazyszianluning e 1asiu neal v
AUNT MYINONWAI UQITIUN NYIUINAIEY REIFURA KQIRUUN ADURI NNULATA NQIAZDDS
2 1 & v o X Y] & A a a
auide a1usae Wusy Meliduegiuaniniiuiiugn e1giwlan wazszuun1sUgnive
Uszansamlunisaaunuivny
n13Useidudseansanlunisaiuauivie v 2 wlas uanisneasddulunig

WeIA W Ao nTINISWuaIsAId TN LUUNEN baun glufosinate + indaziflam way
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glyphosate + indaziflam 831 120 + 18 wag 336 + 18 n3uaseongMdmAals JUszansan
lumsauauiyiglanteauysal dsgauaziuy 7-10 (Table 4-7) aanndosiuduiuiuLay
UUTNWIVDIITNY NTLeE 60 TUNRSINUAT LAENNTIUATNUANTANIA IV AT UUNANT UL

LY aa v v

Funaviainusildumnsetumeainfunssisidn Tufudeile UALANAN9DE19TT A Ay
MeadAtunssiinuansiin Tty glyphosate 8051 336 niuanseangvisnels waznssuds
TifdnTudfiv (Table 8-11) Wufsafussnuves audy wazanis (2558) iRnwIUsEanEAMN
Yosa1smInisiwlszsinnuneuivivsonuausmivUssinnnunasisissonluldua wua
a1smindyiigsuunauiivsaniamlunmsauanisialaaniinisldansidniviviesuin
e Inefinsldansiidatufia elyphosate + indaziflam 80151 240+12 n¥u(ail/ls awnse
mvanivluwlasuzaslanniinisldansianisieg glyphosate 8151 320 n3uG@i)/Ls Lies
athafien luvnedl Anshve wazany (2564) 189131 Msldarsidniofia olyphosate +
indaziflam way glufosinate + indaziflam 8m51 336+14 wag 105 +14 n3uG)/1ls @wsa
A Teirluudasunduidiuldfie 90 Suvdmiuans uenand Amit and Hanson (2011)
§951897171 Mslansidniaiie glyphosate 8m91 359 nsu@I/1S wausmivatsnda e
penoxsulam, indaziflam wag flumioxazin 9751 1, 15 kag 69 nsu(ai)y/ls d47U130AUAN
Fuivluulaneatnuavequitsguadnesiiy Ussimaanigewuinn ldun 3-5 1oy dwu Amit
et al. (2017) wua1 WuhenunslaasAdadoney glufosinate NaNTAIMAUAITAITATINY

¥

saflufenacil kag indaziflam dealvidiusednsamlunismvauisialundasdud

o

Jg¥laa3an
UszimAansgosnilaninndi 88 wWoesidus
UNUNSANANTYNY

Sofinnsandunuszrinansldansidnfufivuazisanuay nuin msldussuauly
nsidnfeiiviidunuiigannn Tnegeislsas 3,500 v (FunaenAdrussnuiuas 350
um Wusanusiuou 2 au Tunmstdalafivdiunn 5 ady) ideieudsuisfnantumsld
a13M3n ity wazinnsaniwuuvesnisidarsmiandvnylunnssuissiuiuusednsam
Tunsauauivity azirulainnisldansidaiuiie glufosinate + indaziflam uay glyphosate
+ indaziflam fFunulumsldasidnivfivogsening 683-850 vnsials Fedisunulunnsg
Adnfufianiniinsmdaiafiudoussu 4-5 11 (Table 13) 1Wuisadun1sfng

=

UsgANSNINUBIANT AN TINTUSELANNUA DU IYNTIB NNANTIUAUUT LN NN UMD IV NTI9N A D

oY

(3 LY 1 a

nsmuaRiviglulasauiniu wasuznunansidndyisnlaandne wenanasdl
UszAnsamlumsauauiviivladua dlaldanglunsauauiviivainiinisminivity

MBUTINUAN (ANFY LazAy, 2558; AMTHYY UAzANE, 2564; YTIT50 UATANE, 2564)

45



ANSAIATIZAAITANIAITNYANANS LURULLAZHAKEAR

1INNNTATIVATILNANTAIAIUNIANASTUAUNDUNUAITANIATVNY WAL NAINUAIT

o RN . aaa °

AAATuiY TIWNINTANA1YBIETMIRTYNYaglunandn Wul1 YNNTIIsANUa1SIdn

Y

D.

o
LY Y 1

e TUNUNITANAIUDIEITANIA TN L UAUNINDUNUAITANT AT TR VLAL WA INUAITANIA

(%
<~ v a

FINY FINYRHANEAUDINE NG (Table 14)

N

agUNaN1INAaDY
nslaansmaniaiie glufosinate + indaziflam wag glyphosate + indaziflam 8ms1 120
+ 18 uag 336 + 18 nfumseanguissiols fuszAvinmluniseueuisfindssavluuay léun
NQVULAN NQIUN AGITIUN B WU rgAuun waznuade wagtuiigussianluning

Tawn BnUau @1uig UInen kasa uLssaIunl laeaudeseey 60 Junaaniuans tnelldina

[
a v v

nsgnuRenNsiasaAulavewmEniy wazldnvarsminisiannaslupunaznandn dnvedall

suvulun1smMInduigriniin1smandynaewssnu 4-5 i

LANE1591989

nauide vy, 2555. AmuzInImIvAu vty sldarsmIndviy U 2554. dinide
W1IN15013NUITY NTUTVINITNYAT NTENTIBNYATWAZaNNTAL L5aNuigULL
annsainsinuasuiaUsenalng 9a7e. 149 v,

NALALTYNY. 2560. “NI5TMUN UarNITIANITITATIURTATYEND”. LBNANTUTENOUNNS
Hnausy dundeimuinisersnuiie nsadvinisinens. Lssiuiyuyuannsal
nsinuaskitUsEmAalne 9110, nganna. 167 i,

NALILTYNY. 2564. AMULIINITIRIIUAULAL TIEIIUNANTTNARDIUTEINENINTITNITA
Suimietunsidouingdunsieniinianwas ¥ 2564, diintdeimunnmsensnuity
NFUIPINITNYAT NIENTIVNYATUALANNTL. LINUNYUUNENNTAINITNATUNS
Usewmalng 3110, wunys. 137 wih.

ANAY UATAS NS J35emeAde wagdumen giugaednsens. 2558, naaeuUsednSam
13 glyphosate wanivasAdniunsUssLavlgnauivissonluaiuuzig. win
1,116-1,127. Tu: 998907u8a9 1398052917 2558 1awil 2. driinideiamnnisensnan
WY NFUIPINTNYNS.

ol 3

AF5yayn Yuant meanss unniey Lonsni synes audld Iunna wasnsiing Junsuns.

o 3

EN

Pz i
=]

2565. Uszansnimarsnisndviylutaumhidunuivgnlvsiunniamile. win 443-

449. Tu: N15UseYIvINTNEAT ASIA 23 1589 New Paradigms in Agriculture for

46



Sustainable Development 24-25 UnNT1AL 2565. AUELNYATAERNT

URINYIALVDULNY, YDULNU.

[

NINYY FATENATY aaneE WreA Uy tongu tennid syuves audld Fuang,

a aa o a

augy AsgAY 833350 arunuudl d37 a1ginsal uazasya Tuan. 2564. Anw

9 9

1%
o w

Usgansnmansmanduiyluurdudnsiununnulsed. win 72-102. Tu: 78971

v av o [ =

KA1 71T 2564 1a37 1. dnITNRIUINITINSNVINY NTUIBINTTINWAS.

a

8535500 otiunuNdl A5y Yuan euge Asenu @3 anginnsal Ansiv J3enedde

@ 4

s a6 a

WaANIY UM audld FIunna Uty LenFu wasianini synes. 2564. Anw
UsrBvBnansindn ffirluundiniduaaiufiguininmls, wih 103-125. Tu:

TN IRANIISUsE T 2564 18U 1. ddindteRmuinisersnuniie nsdvinis
LW,

dUnITeNRIINTNINNY NTUIVINTINYAT. 2559. LONFITIVINIT NITIANITANIULNTTI.
IsafluiguyaannsainIsinenswislsemalng 9110, 90 wil,

Amit, J.J., and B.D. Hanson. 2011. Summer weed control with glyphosate tank mixed
with indaziflam or penoxsulam in California orchards and vineyards. (Online).
Available. https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=4269
(November 11, 2022).

Amit, J.J., AH.M. Ramirez, and M. Singh. 2017. Tank mixing saflufenacil, glufosinate,
and indaziflam improved burndown and residual weed control. Journal of
Weed Technology. 27(2): 422-429.

Hoyle, J. C. 1969. The effect of herbicides on the growth of young palms. Tropical

Agriculture. 46(2): 137-143.

47



Table 1 Effect of herbicides on phytotoxicity of Coconut at 15, 30 and 60 days after application., Tha Yang district, Phetchaburi Province
(April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Phytotoxicity of herbicide ¥

Treatments Ra'lte ' Tha Yang district, Phetchaburi Province Bang Saphan Noi district, Prachuap Khiri Khan Province
e 15 DAA ¥ 30 DAA 60 DAA 15 DAA 30 DAA 60 DAA
1. slufosinate + indaziflam 120 + 18 0 0 0 0 0 0
2. glyphosate + indaziflam 336 + 18 0 0 0 0 0 0
3. elyphosate 336 0 0 0 0 0 0
4. hand weeding - 0 0 0 0 0 0
5. weedy check - 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 toxic, 7-9 = severely toxic, 10 = completely killed

“ DAA = Days after application
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Table 2 Types and number of weeds at 30 days after application of the non-treated plots in
Tha Yang district, Phetchaburi Province (April — July 2023)

Weed density
Weed Types %
(number of weeds /m?)

Narrow leaf weeds

- Brachiaria ramosa (L.) Stapf 25.5 18.5
- Eriochloa procera (Retz.) C.E.Hubb. 22.5 16.4
- Chloris barbata Sw. 13.0 9.5
- Paspalum conjugatum P.J.Bergius 11.0 8.0

Broad leaf weeds

- Euphorbia heterophylla L. 38.5 28.0
- Commelina diffusa Burm.f. 27.0 19.6
Total 137.5 100.0

Table 3 Types and number of weeds at 30 days after application of the non-treated plots in
Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Weed density
Weed Types %
(number of weeds /m?)

Narrow leaf weeds
- Digitaria ciliaris (Retz.) Koeler 23.0 16.7
- Axonopus compressus (Sw.) P.Beauv. 14.5 10.5

Broad leaf weeds

- Praxelis clematidea (Griseb.) R.M.King & 51.5 37.3
H.Rob.
- Asystasia gangetica (L.) T.Anderson 32.0 23.2
- Ageratum conyzoides (L.) L. 17.0 12.3
Total 138.0 100.0

49



Table 4 Efficacy of herbicides for overall weed control at 15, 30 and 60 days after application in Coconut., Tha Yang district, Phetchaburi
Province (April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Efficacy of herbicide for overall weed control ¥/

Rate

Treatments o Tha Yang district, Phetchaburi Province Bang Saphan Noi district, Prachuap Khiri Khan Province
el 15 DAA ¥ 30 DAA 60 DAA 15 DAA 30 DAA 60 DAA
1. glufosinate + indaziflam 120 + 18 9 9 9 10 9 9
2. glyphosate + indaziflam 336 + 18 9 9 9 10 10 9
3. glyphosate 336 8 8 al 9 8 3
4. hand weeding - 10 10 10 10 10 10
5. weedy check - 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
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Table 5 Efficacy of herbicides on species of weeds control at 15 days after application in Coconut., Tha Yang district, Phetchaburi Province

(April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Rate
Treatments (g Weed control efficacy
ai/rai)
Bang Saphan Noi district, Prachuap Khiri Khan
Tha Yang district, Phetchaburi Province
Province
Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds
BRARA
y ERIPR CHLBA PASCO EUPHE  COMDI DIGCI AXOCO  PRACL  ASYGA AGECO
1. glufosinate + 120
10 10 9 10 10 9 10 10 10 10 10
indaziflam + 18
2. glyphosate + 336
10 10 9 10 10 10 10 10 10 10 10
indaziflam + 18
3. glyphosate 336 10 10 9 8 10 1 10 8 10 8 10
4. hand weeding - 10 10 10 10 10 10 10 10 10 10 10
5. weedy check - 0 0 0 0 0 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

% BRARA = Brachiaria ramosa (L.) Stapf, ERIPR = Eriochloa procera (Retz.) C.E.Hubb., CHLBA = Chloris barbata Sw., PASCO = Paspalum conjugatum P.J.Bergius,

DIGCI = Digitaria ciliaris (Retz.) Koeler, AXOCO = Axonopus compressus (Sw.) P.Beauv., EUPHE = Euphorbia heterophylla L., COMDI = Commelina diffusa Burmf.,

PRACL = Praxelis clematidea (Griseb.) R.M.King & H.Rob., ASYGA = Asystasia gangetica (L.) T.Anderson, AGECO = Ageratum conyzoides (L.) L.
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Table 6 Efficacy of herbicides on species of weeds control at 30 days after application in Coconut., Tha Yang district, Phetchaburi Province

(April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Weed control efficacy

Rate Tha Yang district, Phetchaburi Province Bang Saphan Noi district, Prachuap Khiri Khan Province
Treatments
(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds

BRARA ¥ ERIPR CHLBA PASCO EUPHE  COMDI DIGC AXOCO PRACL ASYGA AGECO
1. slufosinate + indaziflam 120 + 18 10 10 9 10 10 9 10 9 10 9 10
2. glyphosate + indaziflam 336 + 18 10 10 8 10 10 10 10 10 10 10 10
3. glyphosate 336 9 9 8 7 10 2 9 7 9 7 8
4. hand weeding - 10 10 10 10 10 10 10 10 10 10 10
5. weedy check - 0 0 0 0 0 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

% BRARA = Brachiaria ramosa (L.) Stapf, ERIPR = Eriochloa procera (Retz.) C.E.Hubb., CHLBA = Chloris barbata Sw., PASCO = Paspalum conjugatum P.J.Bergius,

DIGCI = Digitaria ciliaris (Retz.) Koeler, AXOCO = Axonopus compressus (Sw.) P.Beauv., EUPHE = Euphorbia heterophylla L., COMDI = Commelina diffusa Burmf.,

PRACL = Praxelis clematidea (Griseb.) R.M.King & H.Rob., ASYGA = Asystasia gangetica (L.) T.Anderson, AGECO = Ageratum conyzoides (L.) L.
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Table 7 Efficacy of herbicides on species of weeds control at 60 days after application in Coconut., Tha Yang district, Phetchaburi Province

(April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Weed control efficacy

Rate Tha Yang district, Phetchaburi Province Bang Saphan Noi district, Prachuap Khiri Khan Province
Treatments
(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds

BRARA # ERIPR CHLBA PASCO EUPHE  COMDI DIGCI AXOCO PRACL ASYGA AGECO
1. glufosinate + indaziflam 120 + 18 9 9 8 10 10 8 10 9 10 8 10
2. glyphosate + indaziflam 336 + 18 10 10 7 10 10 10 10 10 10 9 10
3. glyphosate 336 3 7 0 6 1 6 5 1 2 4 3
4. hand weeding - 10 10 10 10 10 10 10 10 10 10 10
5. weedy check - 0 0 0 0 0 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
% BRARA = Brachiaria ramosa (L.) Stapf, ERIPR = Eriochloa procera (Retz.) C.E.Hubb., CHLBA = Chloris barbata Sw., PASCO = Paspalum conjugatum P.J.Bergius,
DIGCI = Digitaria ciliaris (Retz.) Koeler, AXOCO = Axonopus compressus (Sw.) P.Beauv., EUPHE = Euphorbia heterophylla L., COMDI = Commelina diffusa Burmf.,
PRACL = Praxelis clematidea (Griseb.) R.M.King & H.Rob., ASYGA = Asystasia gangetica (L.) T.Anderson, AGECO = Ageratum conyzoides (L.) L.
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Table 8 Effect of herbicides for number and dry weight of weeds at 30 days after application in Coconut., Tha Yang district, Phetchaburi
Province (April — July 2023)

Number and Dry weight of weeds

Rate Number of weeds (plant/m?) Dry weight of weed (g/m?)
Treatments
(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds
BRARA ¥ ERIPR CHLBA  PASCO EUPHE COMDI BRARA  ERIPR CHLBA  PASCO  EUPHE  COMDI
1. glufosinate + indaziflam 120 + 18 00a 00a 2.0 ab 00a 0.0a 20a 0.0a 0.0a 11.0 ab 00a 0.0a 49 a
2. glyphosate + indaziflam 336 + 18 0.0a 00a 35b 0.0a 0.0 a 0.0a 00a 0.0 a 25.8 bc 0.0a 0.0a 0.0a
3. glyphosate 336 40b 35b 40b 4.5 a 0.0 a 20.5b 45a 214 b 30.2 ¢ 59a 0.0a 533 b
4. hand weeding - 00a 00a 00a 00a 0.0a 0.0a 00a 0.0a 0.0a 00a 0.0a 0.0a
5. weedy check - 255c 225 c 130 c 11.0b 385b 27.0b 79.0b 1224c 1102d 639b 135b 57.8 b
CV. (%) 146.0 133.0 35.4 115.8 38.4 71.4 72.1 141.5 29.5 101.7 35.2 913

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.
% BRARA = Brachiaria ramosa (L.) Stapf, ERIPR = Eriochloa procera (Retz.) C.E.Hubb., CHLBA = Chloris barbata Sw., PASCO = Paspalum conjugatum P.J.Bergius,
EUPHE = Euphorbia heterophylla L., COMDI = Commelina diffusa Burm.f.
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Table 9 Effect of herbicides for number and dry weight of weeds at 60 days after application in Coconut., Tha Yang district, Phetchaburi
Province (April — July 2023)

Number and Dry weight of weeds

Rate Number of weeds (plant/m?) Dry weight of weed (g/m?)
Treatments o

(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds

BRARA ¥ ERIPR CHLBA PASCO EUPHE COMDI BRARA ERIPR CHLBA  PASCO EUPHE COMDI
1. elufosinate + indaziflam 120 + 18 50a 35b 25a 0.0a 00a 3.0a 16.4 b 18.6 a 212 b 0.0a 0.0a 8.6 b
2. glyphosate + indaziflam 336 + 18 0.0a 00a 50a 00a 00a 00a 00a 0.0a 673 C 00a 00a 0.0a
3. glyphosate 336 21.0b 15.5¢ 455 b 25b 53.0b 135b 19.8 b 258a 96.6d 236b 192b 185c
4. hand weeding - 00a 00a 00a 00a 00a 00a 00a 0.0a 00a 00a 00a 00a
5. weedy check - 275¢c 44.0 d 50a 6.0 c 575b 250 c 1122c  2898b 1024d 889c 305c 536d
CV. (%) 31.6 32.0 91.6 54.8 76.6 48.3 14.6 45.2 16.4 229 57.2 31.7

¥ Means followed by a common letter are not significantly different at the 5% level by DMRT.

% BRARA = Brachiaria ramosa (L.) Stapf, ERIPR = Eriochloa procera (Retz.) C.E.Hubb., CHLBA = Chloris barbata Sw., PASCO = Paspalum conjugatum P.J.Bergius,

EUPHE = Euphorbia heterophylla L., COMDI = Commelina diffusa Burm f.
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Table 10 Effect of herbicides for number and dry weight of weeds at 30 days after application in Coconut., Bang Saphan Noi district,

Prachuap Khiri Khan Province (August — November 2023)

Number and Dry weight of weeds "

Rate Number of weeds (plant/m?) Dry weight of weed (g/m?)
Treatments
(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds
DIGCI # AXOCO PRACL ASYGA AGECO DIGCI AXOCO PRACL ASYGA AGECO
1. glufosinate + indaziflam 120 + 18 0.0a 1.0a 00a 15a 00a 00a 1.6a 00a 0.7a 0.0a
2. glyphosate + indaziflam 336 + 18 00a 00a 00a 00a 00a 00a 0.0a 0.0a 00a 0.0a
3. glyphosate 336 20b 40b 35b 9.0b 45b 19a 53a 31la 45 a 36a
4. hand weeding - 00a 00a 00a 00a 00a 00a 0.0a 0.0a 00a 0.0a
5. weedy check - 23.0c 14.5 c 51.5c 320c 170 c 32.7b 238 b 44.4 b 358 b 21.7b
CV. (%) 38.6 66.9 453 ar.4 69.5 37.2 56.5 54.3 a4.6 81.5

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.
¥ DIGCI = Digitaria ciliaris (Retz.) Koeler, AXOCO = Axonopus compressus (Sw.) P.Beauv., PRACL = Praxelis clematidea (Griseb.) R.M.King & H.Rob.,
ASYGA = Asystasia gangetica (L.) T.Anderson, AGECO = Ageratum conyzoides (L.) L.
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Table 11 Effect of herbicides for number and dry weight of weeds at 60 days after application in Coconut., Bang Saphan Noi district,

Prachuap Khiri Khan Province (August — November 2023)

Number and Dry weight of weeds "

Number of weeds (plant/m?)

Dry weight of weed (g/m?)

Rate
Treatments
(g ai/rai) Narrow leaf weeds Broad leaf weeds Narrow leaf weeds Broad leaf weeds

DIGCI # AXOCO PRACL ASYGA AGECO DIGCI AXOCO PRACL ASYGA AGECO

1. glufosinate + indaziflam 120 + 18 0.0a 20a 0.0a 35a 00a 00a 23a 0.0a 2.7 a 0.0a
2. glyphosate + indaziflam 336 + 18 00a 00a 00a 1.0a 00a 00a 0.0a 0.0a 03a 0.0a
3. slyphosate 336 115b 9.0b 155b 19.0b 11.0b 9.6 b 228b 173 b 233b 125b
4. hand weeding - 00a 00a 00a 00a 00a 00a 0.0a 0.0a 00a 0.0a
5. weedy check - 220 c 10.5 b 20.5 ¢ 29.5 ¢ 175 ¢ 49.6 c 39.0 c 36.1 c 62.5 ¢ 30.3 ¢

CV. (%) 16.8 32.9 26.7 37.1 29.4 274 36.6 27.3 34.9 49.9

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.

¥ DIGCI = Digitaria ciliaris (Retz.) Koeler, AXOCO = Axonopus compressus (Sw.) P.Beauv., PRACL = Praxelis clematidea (Griseb.) R.M.King & H.Rob.,

ASYGA = Asystasia gangetica (L.) T.Anderson, AGECO = Ageratum conyzoides (L.) L.
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Table 12 Effect of herbicides for number of leaves of Coconut at 0, 30, 60 and 90 days after application., Tha Yang district, Phetchaburi
Province (April — July 2023) and Bang Saphan Noi district, Prachuap Khiri Khan Province (August — November 2023)

Number of Leaves (Leaves/plant) ¥/

Treatments Ra?te. Tha Yang district, Phetchaburi Province Bang Saphan Noi district, Prachuap Khiri Khan Province

g eveD 0DAA? 30 DAA 60 DAA 90 DAA 0 DAA 30 DAA 60 DAA 90 DAA
1. glufosinate + indaziflam 120 + 18 113 a 13.0a 14.0 a 155a 22.0 a 235 a 255 a 28.0 a
2. glyphosate + indaziflam 336 + 18 12.0a 143 a 153 a 17.0a 223 a 24.5 a 26.5 a 28.0 a
3. glyphosate 336 133 a 15.0 a 16.3 a 18.3 a 220 a 24.0 a 26.0 a 28.0 a
4. hand weeding - 113 a 13.0a 143 a 158 a 225 a 24.8 a 26.8 a 28.5 a
5. weedy check - 133 a 150 a 155a 17.8 a 22.5 a 24.5 a 26.5 a 28.3 a

C.V. (%) 11.0 9.7 10.3 10.8 2.2 3.6 33 2.9

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.

“ DAA = Days after application
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Table 13 Cost of weed control in Coconut of herbicides of each treatment

Rate cost of weed control V Magnitude of
Treatments

(g ai/rai) (ml of product/rai) (baht/rai) labor cost #
1. glufosinate + indaziflam 120 + 18 800 + 36 850 4
2. glyphosate + indaziflam 336 + 18 700 + 36 683 5
3. glyphosate 336 700 337 10
4. hand weeding - - 3,500 -
- 0 0

5. weedy check -

Y Cost of weed control are calculated on price of herbicides of each treatment in December 2023 + labor costs for spraying herbicides 200 baht/rai.

% labor cost per day = 350 baht (2 labor per 5 times
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Table 14 Herbicides residues in the soil and coconut

Rate Herbicides residues (mg/kg)
Treatments
(g ai/rai) (ml of product/rai) Sail Coconut harvest

1. eslufosinate + indaziflam 120 + 18 800 + 36 ND ND
2. glyphosate + indaziflam 336 + 18 700 + 36 ND ND
3. glyphosate 336 700 ND ND
4. control 1 (Hand weeding) - - ND ND
5. control 2 (Weedy check) - - ND ND

ND = not detected
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Wesmnanunsaniuauisielan wazlidesidnisivtssasaliawseumisuiunisianisiviivlag
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THuseau Faviliawuie sy 1387 LazUsenauiuAIbsauLng danalvidununisndngs
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A5Aiuns
gunsal

1. @smandung glufosinate, fomesafen tag oxyfluorfen

AU 1g 1-3 U

\A3peuaNS R Ty RwuUUaEINEnas (knapsack sprayer) WnuwuugUsie (Fan type)
Au Jegady WNauK1 WNAUAY

Uneuas uazgenseany

A A

gunIaldmIunIeas Faeans

Aeandunisnnaag
nagaulszansniwansniandvnsvasnuwlugn welas (2565-2566)
° o v u A A - b cs' A av 1 & o v & @ A
Jransnmandeisinadeuluisouneass (Qunaud 1) vian luidudunsienaduniwn wsorduiy
Weadntes laun slufosinate, glufosinate + fomesafen wag glufosinate + oxyfluorfen naaeulu
an1nuag

MUHUNIINAGDILUY RCBD 91U 4 91 5 A35176 Usenaunie

1. glufosinate §091 120 nFuanseengussiels

2. glufosinate + fomesafen 8091 120 + 50 n¥uaseangvisiels
3. glufosinate + oxyfluorfen 99131 120 + 24 ﬂ%ﬂﬁ’]i@@ﬂi}ﬂéﬁi@iﬁl
4. hand weed

5. weedy check

- F/UJURANIITMAEDY

thdundnul Ugnluiiudl Taefiszesdgn 2x2 1wns vunavauUgn 50x50x50 Lwufims 1
MUTITUYIA WALYINIAITUULUAEBEUUIN 4x6 LAT Teuenasenitalaey 1 was wlasinng
YA 2x2 1INT MEIINTY Uszanas 20 Tundalgn uagdyiuddwaulu 3-5 Tu vihnsvivaisida
Simanunssudsnismeass Tngldiedomunuuasniends (knapsack sprayer) Winukuuguia (Fan
type) §as1u 80 Ans/ls

insussiudsgansnmansindnduie menisiinsuuulagTuseliuvmeaennussuy
0-10 MudnuaediusIngdsil 0 = muauTufelally 1-3 = muauTriigldidntien 4-6 = muauTuiigld
Uunane 7-9 = asuauivialas way 10 = puandvityliauysel Ineduiindeyausedninmansida

JuNwNsEeE 15, 30 ke 60 TURAINUAITANIAIUNY
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1%
[ C Y v A

nTuTuIUIUAULar TN TR wundusie Aszer 30 Tundwmiuaisiian e

wagthUoyafliundiasginaveaia

n1sduiindaya
1. mnudufiwesasisnsuiaseduniunfissey 15, 30 way 60 Tundmiuanstdatufie
2. UssAvnmansidnaiiefisyey 30 way 60 Jundmiuansiida i
3. smnuduavduuinuieisissuundusia Aszey 30 Sundmivansidaivit
4. Anresiteyanainvessuusiiauaziminuiwosisiie uanFoudfisuamiuuwnnsisves

Aadelngds DMRT (Duncan’s New Multiple Range Test) fisviuainudesiu 95 wWesidud

gouNvinn1snnaag
1. waanunsns 8.Usin 2. uns

2. WUanEnINg 0.7 A.YUNT

NANISNAABILAZIANTAl

AsNAaRYluaNINKUAY
wlaanaaeeil 1 8.Ugiy 2.9ums

[~ a 0 W w & 1 1%
AMUUIUNEVBIEITNIANIYNUYADAUN LN

INANSNUFITANFATINYAIUNTTUITNITNAADY NS85 15, 30 Way 60 TUNAINUENT WUIN @15
o v o & aa ' @ a o v a 3 ™ a a
Mandviivlunnnssuisnisneaes linuanuduiivivduniun wagluisenduunluilinisasydiule

Juun@ (Table 1)

UseANENINNIIAIUAN TV NBURIESANTNIUNY

NNsUTERUYSEANS A lunIsAIuALIvYMEaenINTEey 30 JUnaInuans wull nIsuIsy
Wuans glufosinate + fomesafen waw glufosinate + oxyfluorfen fiuszansamlunisaruaungLiv

a1u3ia9 v warluesu 10a uslunssudsnnuans slufosinate fuszansninlunisauaumeuiv

a

aviae velauiunas wazdivseaniainlunisauauluesiu 1aa diuiisses 60 Tunaanuans

WU N35UATANUAIS glufosinate + oxyfluorfen Semsdiuszaninmlunisaauny Mg @i

aaa

e waglugsiu e welunssudsanuans slufosinate + fomesafen fiusza@nganlunisaiuny

aga

auae vmen wazluesu 166 waliuszavsanluniseuaungiuiv Tiviunans Tudiunssudsaing
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. = a a £ <@ 1 1% =) a a
a13 glufosinate fussAnsamlunisauaumg v a1usiae vivenlauiunans wiliusgansanlunig

auAuluesu 6@ (Table 3 and Table 4)

o v v A dl L L 1 0 @ o A
AMUIUAUIYWNYNTSES 30 IUNAINUEATITNIIAIYNY

v ! ada

GDWﬂﬂ’]iﬁiJUUﬂ’]U’J‘UG]‘U’JSUWGU‘VIquJu 30 TUNAIWUATT WUIT NTTNIATNNUET glufosinate +

owvdy

fomesafen tay glufosinate + oxyfluorfen wagnIsUAIBTATATINTAILLD mmmumwmm‘u GRATEUPS

e s U @EjiS‘VI’J’]Q 0.0-35 (;]j‘lJ/ﬁ]'ﬁ’NLSJG]i laiumnaeiu LLG]‘L!’E]EJﬂ’J’WLLaSLLG]ﬂG]NﬂuﬂUﬂiﬁﬁﬁ‘VlW‘u

ddo L 4

@19 clufosinate VI@JR]’]N’JUG]U‘VIEU']LMU A1UL WAYUINEN ’e]EJi“‘Vi’J’N 5.0 -10.0 mu/msmma bbel e

o

A ¥ L4

‘V!ﬂﬂiilﬁ%ﬁﬁﬂ?iﬂ’]"\]ﬂ’mW‘UQJ’i}’IU’JUWUWZUWL‘WU AU LazuIe ‘LJ@EIﬂ']']LLﬁ%LLG]ﬂG]’NE]EJ’NiJUEJﬁ’]ﬂﬁU

o

A aa

ﬂﬁ‘iiﬂ’)ﬁlilﬂ?ﬂﬂ’l‘?jwsﬁ% WU’JUG]‘LIMEU’]LMU AU WAZUINYN @EJ?u‘Vi’J’]x‘i 255 -54.5

a

198D R

(;ll‘lJ/G]’ﬁ’NLiJGli Tulugsru wumn ‘VlﬂﬂiiﬂJ’JﬁV]@Jﬂ’]ﬁﬂ?%ﬂ’JSU‘WGUEJQ’]U’JUMUhJEJiTU fuunuliuansneiu

9

LY o w A

witfosniuazunnsirsetsiifoddamsadadunssuisliddatiiadsl Susuduluesu ey 10.5

AU/A1519U95 (Table 7)

UNUNWAITUNUTNTZEL 30 YUNAIWUAITAIIAIYNY

'
1 1 adaa

PINATTIUMUNUWALTUN YA S20E 30 TURSINUAT WU NITNIDANUETS glufosinate +
fomesafen wag glufosinate + oxyfluorfen wagnssuIsMdntaivsieie duminuianguiu way
UigN 8g5Ening 0.0 - 4.8 NTN/M15194AT Ueenduazuansineiuiunssuisniuans glufosinate 913l
% % b4 4 @ 1 1 [ 1 1
UMWY kaguImen ag5emINe 13.6 - 21.2 n3U/m1510mn s ludiuauiiae uaglugsiu vn

nssuAsfisimatntvfiviiutnuidldunndietu ogsening 0.0 - 4.1 nfw/mauns Yesndiua

wnanetuiun sl Sa et v 9g3¥1I19 6.1 - 38.4 N5I/A51AS (Table 8)

wlaanaaeedl 2 8.vuge 2. YUNS
[ = 0O w w 1 1%
ANLduNEYasasindndNYAadunUN

INANSNUFITANFATINYAIUNTTUITNITNAADY N8 15, 30 Way 60 TUNAINUANT WUIN @15

o v w

idntyialuynnssuisnmmaeass lunuanuduiivduduniun waylufisentuanlnifinisiadgiduln
Juun@ (Table 2)

UsEaNENINNIIAIUAN TV NBVRIESANTNIUNY

NNsUTEHUYTEANSAlunIsAIuAN I IEaenITsEee 30 JUNSINUETT WU NSINTT

! . . =] a a 2 <
NUdA1T glufosinate + fomesafen way glufosinate + oxyfluorfen uﬂizammwiumimu@umg']m*u
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a1uaia9 v warluesu 10a uslunssuisnnuans slufosinate fuszansninlunisauaumeuiv

waz umelaUunans wilussavznmlunismivauaiudg wagluesiu 166 diunssey 60 Tunasnu
! ada 1 . ada 1 .

@13 WU NITUIINNUATT glufosinate + oxyfluorfen Lay NITUITNNUEATT glufosinate + fomesafen

P a a Y & ! v | ada 1 .
Nﬂﬁ%ﬂ'ﬂﬁﬂ']WIUﬂ'ﬁﬂ?UﬂﬂJ‘WiyﬂL‘WU F1UHII UINEN LLﬁslﬁJsJﬁ‘U 1@@ Iua']‘Uﬂiill'lﬁVIWUﬁqi glufosmate

a

= a a v <@ 1 2% =] a
NU?SaWﬁﬂWWIUﬂ'ﬁﬂ'JUﬂNVTQJ}']L‘WU ATUUN ‘U']WEJ'\I\LWUTUﬂa’N LL@NUsgﬁWﬁﬂqWGLUﬂ'ﬁﬂ'JUﬂllell83']‘U
9@ (Table 5 and Table 6)

AMUIUAUIVNBNTZEZ 30 TUNAINUFITNIANVVNY

NNMsEUTUTIIUANTYN Y SYeE 30 Tunaanuans wudl nIsNASIWUENT glufosinate +

fomesafen way glufosinate + oxyfluorfen wagnssuIsmintaiivneie AT1uruAUrg AU Lay

'
a1

UMeN 08581319 0.0 - 5.0 fu/msaes  liuansneiy uideenitwasuansneiuiunssuisnuans

glufosinate AT IUAUMEI AU wAZUIMET BETENIN 13.5 — 14.5 FL/M5IUUAT UWarnNNIIUITNT

v v A A aao

nsmdntviadsuiuiuna v waruiren deenitlasuanaiseensidedrfynisad Adunssuasld

'
v v A

o aa o v v @ 1 1 v 1 I
NIIAITNYNU ITUIUAUAYINU BaSUINYT BYIENIN 34.5 - 92.5 AU/A15191LUNT Tuduvesauig

' aaa . aaa .
wagluesiu wuin nssuIS A Wuans clufosinate + fomesafen NSNS Wua1s glufosinate +

a v v ¥

oxyfluorfen n3su3ANUATS glufosinate warnssuIBAdRIuRivmedle Sduiuauautsuaslugsiu

'
A a a o

lalwpneineiu widesniwazunnaeiudiunssudstdmandanendl Sruusuavduagluesiu og

¥4 13.0 - 60.0 HU/A1519:URS (Table 9)

901 L4 Y @ ] l:ll L L2 1 o L o =
UMMUNLAIITNYNTSEE 30 IUNRAINUAITNIIAIUNY

| aaa

PNAITTIUMUNUATUN YA T20E 30 TURSINUAIT WU NITNITNNUATT clufosinate +

¥
v @ A ¥ I

fomesafen wag glufosinate + oxyfluorfen wagnssuIsidntaivsieie duminuianguiu way
UIiEN g5ening 0.0 - 4.1 NTN/M151UAT Uesnduasuanseiuiunssuisnwuas glufosinate 913
- CY L4 s < 1 1 o acaa o v w A

WIUNWNE WA WaT UMY BYTENINT 10.3 — 20.4 ASU/A1T1UAT LREVINNTIUIBTVANITNIIATINY

fumdnusiang iy Laguiren degninwasuananaiuiunssudsldidniuien Simdnurana i

[

WATUIMEN BETENIN 53.7 - 108.4 nFu/msnauns ludiauin wagluesu ynnssuisniinisidn

1 1 [y

Juitvdivminuidliunnd1aiu egsendng 0.0 - 6.2 nTU/MTIUUAT wATBENIILAZLANAAURY

Y
v v A aAdA

n3sgliMAn Ty nEumtnuis agsendng 17.2 - 73.1 n3u/m1519493 (Table 10)

n1sLasyLAulnvasunIum

1Y

NAINNUAITANTATYNY TANITLATYLAULAVDIFUN NN TZ8E 60 TURAINUAIT WUTD

n3ssNHnmINuasidIndvity n3suIsmanTyialeile waznssisldmdntuiy da1ugewiu vuie

Wuseude Aundaveslu aueniveslu wazvuiansanuvesduniwl luwlamaasane 2 91 1
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! [ aa = o v o A dy v M ¥ o Y a ) a 1 £ = 1
EAARNINAUNINEGDE LUBIIN ﬁ’ﬁﬂ’]"ﬂﬂ?%W%Wi%ﬂﬂﬂ@ﬁlﬂJlﬂ‘ﬂﬂ%Lﬂ@@’]ﬂ’]iLUUW‘UWQWUﬂWLLW "N‘llliJ

HansENUADAUNILN Lazlasgiulalanuund (Table 11 and 12)

AN5AATIZRAITNEANANIVBIEISAIA VY NY TURY

daiuAuanuUasugnniunl ¥19 2 91 HaN1IRTIATATIEININDUNUAITHALNAIN AR

v A

Fui 90 Fu nuImnnssIEANuEns lwuasaneslusiegsmiunladaiingzd (Table 13)

A3UNaN1INAADY

a1sminduity glufosinate + oxyfluorfen dusedninmlunisaruauiviiy Ussianluway
leun sef ity wefrfuun Jaiiguseanlundng liun audae vinen luesu laddeauysel e
Wisuisunuansidaiafiv glufosinate + fomesafen wag glufosinate  JamsnzaufaziiuwuInig

Tunsltuselevsuluaninuwdasniwnsaly
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Table 1 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after application in 2023, Pathio district, Chumphon province

Rate Phytotoxicity
Treatment Herbicide
(g ai/rai) 15 DAA 30 DAA 60 DAA
1 glufosinate 120 0 0 0
2 glufosinate + fomesafen 120+50 0 0 0
3 glufosinate + oxyfluorfen 120+24 0 0 0
4 Hand weeding - - - -
5 Untreated - - - -

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

DAA = Days after application
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Table 2 Effect of herbicides on phytotoxicity of coffee at 15, 30 and 60 days after application in 2023, Tha Sae district, Chumphon province

Rate Phytotoxicity
Treatment Herbicide
(g ai/rai) 15 DAA 30 DAA 60 DAA
1 glufosinate 120 0 0 0
2 glufosinate + fomesafen 120+50 0 0 0
3 glufosinate + oxyfluorfen 120+24 0 0 0
4 hand weeding - - - -

5 weedy check - - - -

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

DAA = Days after application



Table 3 Efficacy of herbicides on weed control in coffee at 30 days after application in 2023, Pathio district, Chumphon province

Efficacy
Rate
Treatment Herbicide Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 6 6 6 10
2 glufosinate + fomesafen 120+50 8 10 10 10
3 glufosinate + oxyfluorfen 120424 10 10 10 10
il hand weeding - 10 10 10 10
5 weedy check - 0 0 0 0

Efficacy level: 0 = no control, 1 - 3 = slightly control, 4 - 6 = moderately control, 7 - 9 = good control, 10 = completely control
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudiica L.
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Table 4 Efficacy of herbicides on weed control in coffee at 60 days after application in 2023, Pathio district, Chumphon province

Efficacy
Rate
Treatment Herbicide Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 4 4 4 8
2 glufosinate + fomesafen 120+50 5 7 8 8
3 glufosinate + oxyfluorfen 120424 8 8 8 8
il hand weeding - 10 10 10 10
5 weedy check - 0 0 0 0

Efficacy level: 0 = no control, 1 - 3 = slightly control, 4 - 6 = moderately control, 7 - 9 = good control, 10 = completely control
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudiica L.
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Table 5 Efficacy of herbicides on weed control in coffee at 30 days after application in 2023, Tha Sae district, Chumphon province

Efficacy
Rate
Treatment Herbicide Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 6 8 6 10
2 glufosinate + fomesafen 120+50 8 10 8 10
3 glufosinate + oxyfluorfen 120424 9 10 9 10
il hand weeding - 10 10 10 10
5 weedy check - 0 0 0 0

Efficacy level: 0 = no control, 1 — 3 = slightly control, 4 - 6 = moderately control, 7 — 9 = good control, 10 = completely control
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudica L.
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Table 6 Efficacy of herbicides on weed control in coffee at 60 days after application in 2023, Tha Sae district, Chumphon province

Efficacy
Rate
Treatment Herbicide Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 6 8 6 10
2 glufosinate + fomesafen 120+50 8 10 8 10
3 glufosinate + oxyfluorfen 120424 9 10 9 10
il hand weeding - 10 10 10 10
5 weedy check - 0 0 0 0

Efficacy level: 0 = no control, 1 — 3 = slightly control, 4 - 6 = moderately control, 7 — 9 = good control, 10 = completely control
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudiica L.
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Table 7 Effected of herbicide to weeds number at 30 days after application in 2023, Pathio district, Chumphon province

Weed number (plant/m?)

Treatment Herbicide Ra.te . Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 10.0 b 50b 6.5b 0.0a
2 glufosinate + fomesafen 120+50 35a 0.0 a 0.0a 0.0 a
3 glufosinate + oxyfluorfen 120+24 0.0a 0.0 a 0.0a 0.0 a
il hand weeding - 0.0a 0.0a 0.0a 0.0a
5 weedy check - 545 c 31.5c 255 c 105 b
C.V. (%) 24.0 37.4 30.5 28.9

YMeans in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.

PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,

MIMPU = Mimosa pudiica L.
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Table 8 Effected of herbicide to weeds dry weight at 30 days after application in 2023, Pathio district, Chumphon province

Weed dry weight (g./ m?)

Treatment Herbicide Réte , Narrow leave Board leave
(g ai/rai)

PASCO PRACL ASYGA MIMPU

1 glufosinate 120 21.2b 4.1a 136 b 0.0a

2 glufosinate + fomesafen 120+50 4.8 a 0.0a 0.0 a 0.0a

3 glufosinate + oxyfluorfen 120+24 0.0a 0.0a 0.0a 0.0 a

4 hand weeding - 0.0a 0.0a 0.0a 0.0 a

5 weedy check - 80.6 38.4 b 933 C 6.1b

C.V. (%) 48.1 32.5 40.3 34.7

YMeans in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudica L.
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Table 9 Effected of herbicide to weeds number at 30 days after application in 2023, Tha Sae district, Chumphon province

Weed number (plant/m?)

Treatment Herbicide Ra.te . Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 135b 75a 145b 0.0a
2 glufosinate + fomesafen 120+50 50a 0.0 a 4.5a 0.0 a
3 glufosinate + oxyfluorfen 120+24 30a 0.0 a 20a 0.0 a
il hand weeding - 0.0a 0.0a 0.0a 0.0a
5 weedy check - 92.5c 60.0 b 34.5 c 13.0 b
C.V. (%) 35.6 37.7 51.8 32.1

“Means in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.

PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudica L.
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Table 10 Effected of herbicide to weeds dry weight at 30 days after application in 2023, Tha Sae district, Chumphon province

Weed dry weight (g./m?)

Treatment Herbicide Réte , Narrow leave Board leave
(g ai/rai)
PASCO PRACL ASYGA MIMPU
1 glufosinate 120 10.3 b 6.2 a 204 b 0.0a
2 glufosinate + fomesafen 120+50 4.1 a 0.0a 32a 0.0a
3 glufosinate + oxyfluorfen 120+24 22a 0.0a 1.8 a 0.0 a
4 hand weeding - 0.0a 0.0a 0.0a 0.0 a
5 weedy check - 108.4 c 73.1b 53.7 c 172 b
C.V. (%) 535 62.8 40.2 30.4

YMeans in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.
PASCO = Paspalum conjugatum Berg., PRACL = Praxelis clematidea (Griseb) R.M. King & H. Rob., ASYGA = Asystasia gangetica (L.) T. Anderson,
MIMPU = Mimosa pudica L.
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Table 11 Effected of herbicide to height, circumference, bush, leaf width, leaf length at 60 days after application in 2023, Pathio district,

Chumphon province

Rate Height Circumference Leaf width Leaf length Bush
Treatment Herbicide

(g ai/rai) (cm.) (cm.) (cm.) (cm.) (cm.)

1 glufosinate 120 83.3a 32a 50a 135a 72.6 a

2 glufosinate + fomesafen 120450 85.1a 3.7a 52a 139 a 72.5a

3 glufosinate + oxyfluorfen 120+24 84.5 a 35a 56 a 13.7 a 75.6 a

4 hand weeding - 82.4 a 38a 54 a 134 a 75.7 a

5 weedy check - 83.2a 31la 52a 13.2 a 70.8 a

C.V. (%) 8.5 6.3 5.1 6.6 8.1

YMeans in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.
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Table 12 Effected of herbicide to height, circumference, bush, leaf width, leaf length at 60 days after application in 2023, Tha Sae district,

Chumphon province

Rate Height Circumference Leaf width Leaf length Bush
Treatment Herbicide

(g ai/rai) (cm.) (cm.) (cm.) (cm.) (cm.)

1 glufosinate 120 45.1 a 1.8 a 35a 10.1 21.2 a

2 glufosinate + fomesafen 120450 48.0 a 1.6 a 32a 10.5 22.8 a

3 glufosinate + oxyfluorfen 120+24 48.5 a 1.8 a 36a 11.2 20.4 a

4 hand weeding - 42.3 a 1.8 a 34a 10.7 22.4 a

5 weedy check - 43.1 a 1.5a 32a 10.1 20.1a

C.V. (%) 7.2 5.8 5.5 7.5 9.9

YMeans in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test.
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Table 13 Herbicides residues in soil of coffee planting.

Herbicides residues (mg/kg)

Rate
Treatment Herbicide o
(g ai/rai) Before applications After applications
1 glufosinate 120 ND ND
2 glufosinate + fomesafen 120+50 ND ND
3 glufosinate + oxyfluorfen 120+24 ND ND
4 hand weeding - ND ND
5 weedy check - ND ND

ND = not detected
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