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Abstract Several rice farmers in central plain of Thailand have recently complained on
herbicide failure of barnyardgrass (Echinochoa crusealli L. Beauv.) control. In 2018, a random
survey was conducted in pre-germinated wet-seeded rice fields across central and lower
north of Thailand to establish the situation of multiple-resistance in barnyardgrass. Farmer
rice fields were visited to collect barnyardgrass seeds. Resistance to three ALS-inhibiting
herbicides, i.e. bis-pyribac sodium, penoxsulam and pyribenzoxim, were screened in small
field conditions. In addition, resistance to other herbicides with five different modes of
action i.e. butachlor (cell division inhibitor), fenoxaprop-p-ethyl (ACCase inhibitor), propanil
(PSII inhibitor), quinclorac (cellulose inhibitor) and oxadiazon (PPO inhibitor) The Efficient
herbicide oxadiazone was sprayed in a 2019 trial on a farmer field. Tha Chang District, Sing
Buri Province and Khao Sam Sip Haab District Kanchanaburi province compared with the
weed control method of experimental farmers. The results confirmed barnyardgrass
populations exhibiting cross-resistance to ALS inhibiting herbicides. In addition, populations
showed multiple-resistance - to._fenoxaprop-p-ethyl and quinclorac. However, those
populations were completely controlled by oxadiazon. But In conclusion, resistance to
ACCase inhibitor, ALS inhibitors and cellulose inhibitor was commonly found in barnyardgrass
populations across central Thailand. Therefore, through diversity in herbicide use and with
cultural management, it is possible to maintain barnyardgrass populations at a low level

and/or minimize herbicide resistance evolution
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Table 1 Herbicide and mode of action in experimental Tha Chang District,

Singburi Province

Herbicide Rate Mode of action Timing
ai/rai
1. fenoxaprop-p-ethyl 24 ACCase inhibitor 15 DAS
2. cyhalofop-butyl a8 ACCase inhibitor 15 DAS
3. bis-pyribac sodium 5 ALS inhibitor 15 DAS
4.  pyribenzoxim 8 ALS inhibitor 15 DAS

5. penoxsulam 5 ALS inhibitor 15 DAS



6. propanil 320 Photosynthesis inhibitor 15 DAS

7. oxadiazon 120 PPO inhibitor 4-6 DAS
8. butachlor 160 Mitosis inhibitor 0-4 DAS
9. butachlor/propanil 210 Mitosis / Photosynthesis inhibitor 15 DAS
10. quinclorac 100 Cellulose inhibitor 15 DAS
11. thiobencarb/propanil 160 Mitosis / Photosynthesis inhibitor 15 DAS
12. UTC - -

Table 2 Number of weed/square meter in untreated check at 30 days after application at

Tha Chang District, Singburi Province

Species of weed weed/square meter %
Grass
(Echinochloa crus-galli (L.) T. Beauv.) 66.6 56.4
broadleaves
(Sphenoclea zeylanica Gaertn.) 27.0 22.9
Sedge
(Cyperus difformis L.) 24.5 20.7

Total 118.1 100.0




Table 3 Toxicity of herbicides Tha Chang District, Singburi Province

Treatment Rate Toxicity of herbicides
rai/rai
7 DAA 15 DAA

1. fenoxaprop-p-ethyl 24 1 0
2. cyhalofop-butyl a8 0 0
3. bis-pyribac sodium 5 0 0
4. pyribenzoxim 8 0 0
5. penoxsulam 5 0 0
6. propanil 320 1 0
7. oxadiazon 120 6 3
8. butachlor 160 0 0
9. butachlor/propanil 210 1 0
10. quinclorac 100 0 0
11. thiobencarb/propanil 160 1 0
12. UTC 0 0

0 = normal

1-3 = slightly toxic

4-6 = moderately toxic

79 = severely toxic

10 = completely killed



Table 4 Efficacy of weed control Tha Chang District, Singburi Province

Treatment Rate Efficacy of weed control
rai/rai
30 DAA 60 DAA

1. fenoxaprop-p-ethyl 24 9 6
2. cyhalofop-butyl a8 9 6
3.  bis-pyribac sodium 5 8 5
4. pyribenzoxim 8 8 6
5. penoxsulam 5 8 5
6. propanil 320 9 7
7. oxadiazon 120 10 9
8. butachlor 160 7 3
9. butachlor/propanil 210 10 7
10. quinclorac 100 8 4
11. thiobencarb/propanil 160 10 8
12. UTC 0 0

0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 5 Efficacy of weed control at 30 days after allocation at Tha Chang District, Singburi

Province
Treatment Rate Efficacy of weed control at 30 days after allocation
rai/rai
Echinochloa Sphenoclea Cyperus
crus-galli zeylanica difformis
1. fenoxaprop-p-ethyl 24 9 7 7
2. cyhalofop-butyl 48 9 7 7
3. bis-pyribac sodium 5 8 6 6
4.  pyribenzoxim 8 8 7 7
5. penoxsulam 5 8 6 6
6. propanil 320 9 8 8
7. oxadiazon 120 10 10 10
8. butachlor 160 7 7 10
9. butachlor/propanil 210 10 8 8
10. quinclorac 100 8 5 6
11. thiobencarb/propanil 160 10 9 9
12. UTC 0 0 0
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 6 Efficacy of weed control at 60 days after allocation at Tha Chang District, Singburi

Province
Treatment Rate Efficacy of weed control at 60 days after allocation
rai/rai
Echinochloa Sphenoclea Cyperus
crus-galli zeylanica difformis
1. fenoxaprop-p-ethyl 24 6 5 5
2. cyhalofop-butyl 48 6 5 5
3. bis-pyribac sodium 5 5 4 4
4.  pyribenzoxim 8 6 5 5
5. penoxsulam 5 5 5 5
6. propanil 320 7 6 6
7. oxadiazon 120 9 8 8
8. butachlor 160 3 5 5
9. butachlor/propanil 210 7 6 6
10. quinclorac 100 4 4 4
11. thiobencarb/propanil 160 8 7 7
12. UTC 0 0 0
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 7 Number of weed and Dry weight at 30 days after allocation at Tha Chang District,

Singburi Province

Treatment Rate Number of weed Dry weight
ailrai
/square meters /square meters

Echino  Sphen  Cyperus Echino  Sphen Cyperus

chloa  oclea  difformis  €hloa  oclea  difformi

crus- . crus- )

zeylani zeylani s

calli - calli -
1. fenoxaprop-p-ethyl 24 13b 8b 6b 1.2b 0.6 ab 0.6 ab
2. cyhalofop-butyl 48 13b 8b 6b 1.0b 0.6 ab 0.6 ab
3. bis-pyribac sodium 5 13 b 6 ab 4b 09b 0.5 ab 0.5 ab
4. pyribenzoxim 8 15b 8b 6b 13b 0.6 ab 0.6 ab
5. penoxsulam 5 13 b 8b 6b 1.2b 0.6 ab 0.6 ab
6. propanil 320 10 ab 9b 7b 0.8 ab 0.8 ab 0.8 ab
7. oxadiazon 120 4a 2a 2a 0.3 a 0.2a 0.1a
8. butachlor 160 23 ¢ 8b 6b 22b 0.6 ab 0.6 ab
9. butachlor/propanil 210 10 ab 3a 7b 12b 0.8 ab 0.8 ab
10. quinclorac 100 18 b 6 ab 6 b 12b 0.5ab 0.5 ab
11. thiobencarb/propanil 160 5a 2a 2a 04 a 03a 03a
12. UTC 66.6 c 270c 245 c 312c 148 ¢ 122 ¢

C.V. 13.5 12.6 8.7 10.1 11.2 13

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Table 8 Yield and yield component of DOA compare farmer practice in paddy field condition

Tha Chang District, Singburi Province

Treatment Rate Height (cm.) Number of rice/ Yield
aifrai kilograms/rai
30 60 Harvest square meters
1. fenoxaprop-p-ethyl 24 297 b 58.7 b 84.7b 229.0 765.0 b
2. cyhalofop-butyl 48 298 b 57.8 b 85.6 b 230.0 7825b
3. bis-pyribac sodium 5 30.0b 57.0b 84.8b 231.3 795.0 b
4. pyribenzoxim 8 304 b 58.7 b 83.2b 228.1 780.0 b
5. penoxsulam 5 304 b 55.6 b 84.7b 229.0 765.0 b
6. propanil 320 29.7 b 56.0 b 85.0 b 2284 7825b
7. oxadiazon 120 33.0b 62.7 a 89.9 a 225.1 995.0 a
8. butachlor 160 30.1b 575 b 84.0b 230.1 780.0 b
9. butachlor/propanil 210 31.3 61.7 a 88.8 a 2281 965.0 a
10. quinclorac 100 298 b 553 b 84.7 b 230.0 780.0 b
11. thiobencarb/propanil 160 329 a 62.0 a 88.8 a 227.8 975.0 a
12. UTC 26.7 c 523 ¢ 822¢c 2204 388.7c
C.V. 14.7 17.7 16.6 13.3 18.9




Table 9 Number of weed/square meter in untreated check at 30 days after application at

Sam Chuk District Suphan Buri Province

Species of weed weed/square meter %
Grass
(Echinochloa crus-galli (L.) T. Beauv.) 96.2 51.8
(Leptochloa chinensis (L.) Nees) 47.0 25.3
Sedge
(Cyperus difformis L.) 42.5 22.9

Total 185.7 100.0




Table 10 Toxicity of herbicides Sam Chuk District Suphan Buri Province

Treatment Rate Toxicity of herbicides
ai/rai
7 DAA 15 DAA

1. fenoxaprop-p-ethyl 24 0 0
2. cyhalofop-butyl a8 0 0
3. bis-pyribac sodium 5 0 0
4. pyribenzoxim 8 0 0
5. penoxsulam 5 0 0
6. propanil 320 1 0
7. oxadiazon 120 5 3
8. butachlor 160 0 0
9. butachlor/propanil 210 1 0
10. quinclorac 100 0 0
11. thiobencarb/propanil 160 1 0
12. UTC 0 0

0 = normal

1-3 = slightly toxic

4-6 = moderately toxic

7-9 = severely toxic

10 = completely killed



Table 11 Efficacy of weed control at Sam Chuk District Suphan Buri Province

Treatment Rate Efficacy of weed control
ai/rai
30 DAA 60 DAA

1. fenoxaprop-p-ethyl 24 8 6
2. cyhalofop-butyl 48 8 6
3.  bis-pyribac sodium 5 8 5
4. pyribenzoxim 8 7 6
5. penoxsulam 5 7 5
6. propanil 320 7 7
7. oxadiazon 120 10 9
8. butachlor 160 8 3
9. butachlor/propanil 210 9 7
10. quinclorac 100 6 4
11. thiobencarb/propanil 160 10 8
12. UTC 0 0

0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 12 Efficacy of weed control at 30 days after application at Sam Chuk District Suphan

Buri Province

Treatment Rate  Efficacy of weed control at 30 days after application
ai/rai
Echinochloa Leptochloa Cyperus
crus-galli chinensis difformis
1. fenoxaprop-p-ethyl 24 9 8 7
2. cyhalofop-butyl 48 9 8 7
3. bis-pyribac sodium 5 8 6 6
4.  pyribenzoxim 8 8 7 7
5. penoxsulam 5 8 6 6
6. propanil 320 9 8 8
7. oxadiazon 120 10 10 10
8. butachlor 160 7 7 10
9. butachlor/propanil 210 10 8 8
10. quinclorac 100 8 5 6
11. thiobencarb/propanil 160 10 9 9
12. UTC 0 0 0
0 = no control
1-3 = slightly control
4-6 = moderately control
7-9 = good control

10 = completely control



Table 13 Efficacy of weed control at 60 days after application at Sam Chuk District Suphan

Buri Province

Treatment Rate  Efficacy of weed control at 60 days after application
ai/rai
Echinochloa Leptochloa Cyperus
crus-galli chinensis difformis

1. fenoxaprop-p-ethyl 24 6 5 5
2. cyhalofop-butyl 48 6 5 5
3. bis-pyribac sodium 5 5 4 4
4.  pyribenzoxim 8 6 5 5
5. penoxsulam 5 5 5 5
6. propanil 320 7 6 6
7. oxadiazon 120 9 8 8
8. butachlor 160 3 5 5
9. butachlor/propanil 210 7 6 6
10. quinclorac 100 4 4 4
11. thiobencarb/propanil 160 8 7 7
12. UTC 0 0 0

0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 14 Number of weed/square meters and Dry weight/square meters at 30 days after

application at Sam Chuk District Suphan Buri Province

Treatment Rate Number of weed/square meters Dry weight/square meters
ai/rai
Echinoch  Leptochl  Cyperus  Echinoc  Leptochl — Cyperus
loa oa difformis hloa oa difformis
crus-galli - chinensis crus- chinensis
galli
1. fenoxaprop-p-ethyl 24 193 b 122 b 9.0b 233 b 102 b 40 b
2. cyhalofop-butyl 48 217b 18.0 bc 8.6 b 257b 12.0 bc 46 b
3. bis-pyribac sodium 5 145 ab 16.2 b 34a 18.5 ab 11.0b 14 a
4. pyribenzoxim 8 15 ab 18.2 bc 46 a 19 ab 13.2 be 15 a
5. penoxsulam 5 13.3 ab 21.7 ¢ 46 a 13.3 ab 17.7 c 16 a
6. propanil 320 170b 9.0 ab 70b 17.0b 7.0 ab 30 b
7. oxadiazon 120 2.7 a 33a 32a 2.7 a 1.7 a 12 a
8. butachlor 160 13.6 ab 8 ab 6.0 b 13.6 ab 4.0 ab 20 b
9. butachlor/propanil 210 4.7 a 53a 70b 4.7 a 23 a 25 b
10. quinclorac 100 146 b 26.0 c 6.0 b 146 b 18.0 ¢ 20 b
11. thiobencarb/propanil 160 51a 42 a 32a 51a 18 a 12 a
12. UTC - 96.2 c 47.0d 425 ¢ 412¢c 345d 325¢c
C.V. 135 12.6 8.7 10.1 11.2 13

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

DMRT



Table 15 Yield and yield component in paddy field at Sam Chuk District Suphan Buri Province

Number of rice/

Yield kilograms

Height
Treatment square meters Treatment
(cm.) /rai
30 DAA 60 DAA  Harvest
1. fenoxaprop-p-ethyl 24 22.7M 485D 740 b 219.0 790.2 b
2. cyhalofop-butyl 48 22.8 478 b 756 b 220.0 7720b
3. bis-pyribac sodium 5 28.0 470 b 748 Db 221.3 768.0 b
4. pyribenzoxim 8 28.6 48.7 b 732b 218.1 760.3 b
5. penoxsulam 5 27.5 456 b 747 b 209.0 759.9 b
6. propanil 320 257 46.0 b 75.0b 218.4
782.5b
7. oxadiazon 120 28.0 52.7 a 79.9 a 2151 987.3 a
8. butachlor 160 26.1 475b 740b 220.1
780.0b
9. butachlor/propanil 210 27.3 51.7 a 78.8 a 2181 955.7 a
10. quinclorac 100 29.8 453 b 747 b 210.0 756.4 b
11. thiobencarb/propanil 160 27.9 520 a 78.8 a 217.8 970.5 a
12. UTC 26.7 423 ¢ 64.2 c 200.4 400.7 c
C.V. 18.9 21.7 16.6 13.0 23.9

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

DMRT



Figure 1 Paddy field at Tha Chang District, Singburi

Province before herbicide treatment



Figure 3 Toxicity of oaxdiazone 25% W/V EC at 7 after planning at

Tha Chang District, Singburi Province



oxadiazon
Ry

Figure 4 Oaxdiazone 25% W/V EC at 7 after planning at

Tha Chang District, Singburi Province

Figure 5 Oaxdiazone 25% W/V EC at 15 after planning at

Tha Chang District, Singburi Province



Figure 6 Paddy field at Tha Chang District, Singburi Province before post

emergence at 15 days after planning

Figure 7 butachlor+propanil 35%+35% W/V EC at 40 days after planning Tha Chang

District, Singburi Province



Figure 8 propanil 36% W/V EC at 40 days after planning Tha Chang District, Singburi

Province

Figure 9 penoxulam 24% W/V SL Tha Chang District, Singburi Province



Figure 11 fenoxaprop W/V 6.9% EC Tha Chang District, Singburi Province



Figure 13 pyribenxozim 5% W/V EC Tha Chang District, Singburi Province
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Teble 16 Weed management of DOA compare farmer practice in paddy field condition.

Tha Chang District,

Timing Singburi Province

Khao Samsibhab District,

Kanchanaburi Province

DOA practice

farmer practice

DOA practice

farmer practice

2 DAS oxadiazone 25% EC
rate 80 g ai/rai
15 DAS -

30 DAS -

45 DAS -

60 DAS

bispyribac sodium
10% WP rate 50
g ai/rai

fenoxaprop-P-ethyl
6.9% W/V EC rate
8.28 ¢ ai/rai

Hand weeding

oxadiazone 25%

EC rate 80 g ai/rai

butachlor+propanil
35%+35% EC rate
210 g ai/rai

fenoxaprop-P-ethyl
6.9% W/V EC rate
8.28 ¢ ai/rai

Hand weeding

DAS = Days after Sowing
DOA = Department of agriculture



Table 17 Toxicity of herbicides DOA compare farmer practice in paddy field condition

Tha Chang District, Khao Samsibhab District,
e Singburi Province Kanchanaburi Province
Timing
DOA practice farmer practice DOA practice farmer practice
15 DAA a4 1 5 2
30 DAA 0 0 0 0
0 = normal
1-3 = slightly toxic
4-6 = moderately toxic
7-9 = severely toxic
10 = completely killed

Table 18 Efficacy of weed control in DOA compare farmer practice in paddy field condition

Tha Chang District, Singburi Province

Efficacy of weed control

Treatment
Days after application
15 30 60 90
DOA 10 10 9 9
farmer practice 9 7 10 9
0 = no control
1-3 = slightly control
4-6 = moderately control
79 = good control

10 = completely control



Teble 19 Efficacy of weed control by species at 15 days after application DOA compare

farmer practice in paddy field condition Tha Chang District, Singburi Province

Efficacy of weed control

15 DAA
Treatment grass broadleaves sedge
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis  quinquangularis
DOA 10 10 9 9
farmer practice 9 9 10 10
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control

Table 20 Efficacy of weed control by species at 30 days after application DOA compare

farmer practice in paddy field condition Tha Chang District, Singburi Province

Efficacy of weed control

30 DAA
Treatment grass broadleaves sedge
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis  quinquangularis
DOA 10 10 9 9
farmer practice 7 7 10 10
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 21 Efficacy of weed control by species at 60 days after application DOA compare

farmer practice in paddy field condition Tha Chang District, Singburi Province

Efficacy of weed control

60 DAA
Treatment grass broadleaves sedge
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis  quinquangularis
DOA 10 10 9 9
farmer practice 9 9 10 10
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Table 22 Efficacy of weed control by species at 90 days after application DOA compare

farmer practice in paddy field condition Tha Chang District, Singburi Province

Efficacy of weed control

90 DAA
Treatment grass broadleaves sedge
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis  quinquangularis
DOA 10 10 9 9
farmer practice 7 7 10 10
0 = no control

1-3 = slightly control

4-6 = moderately control

7-9 = good control

10 = completely control



Teble 23 Number of weed/square meters at 30 days after application DOA compare farmer

practice in paddy field condition Tha Chang District, Singburi Province

Number of weed/square meters

grass broadleaves sedge
Treatment
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis quinquangularis
DOA 0.0 a¥ 50a 35a 25a
farmer practice 4.5 ab 73a 163 b 147 b
CV.% 15.3 16.8 36.5 40.2

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Teble 24 Dry weight of weed/ square meters at 30 days after application DOA compare

farmer practice in paddy field condition Tha Chang District, Singburi Province

Dry weight/square meters

grass broadleaves sedge
Treatment
Echinochloa Sphenoclea Cyperus Fimbristylis
crus-galli zeylanica difformis quinquangularis
DOA 0.0 a¥ 4.3 a 0.9 a 0.8 a
farmer practice 35a 55a 14b 13b
CV.% 16.7 11.3 27.7 34.2

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Table 25 Yield and yield component of DOA compare

condition Tha Chang District, Singburi Province

farmer practice in paddy field

Height (cm.) Number of rice/ Yield
Treatment kilograms/rai
30 DAA 60 DAA Harvest square meters
DOA 25.7 a¥ 65.7 a 89.3 a 2110 a 12,200
farmer 24.6 a 60.3 ab 77.2b 2210 a 787
practice
C.V.% 52 3.1 4.4 4.8 6.5

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Table 26 Efficacy of weed control DOA compare farmer practice in paddy field condition

Khao Samsibhab District, Kanchanaburi Province

Efficacy of weed control

Treatment Days after application
15 30 60 90
DOA 10 9 9 8
farmer practice 10 9 9 7
0 = no control
1-3 = slightly control
4-6 = moderately control
7-9 = good control

10 = completely control



Table 27 Efficacy of weed control at 15 day after application DOA compare farmer practice

in paddy field condition Khao Samsibhab District, Kanchanaburi Province

Efficacy of weed control

15 DAA
Treatment orass sedge
Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis
DOA 10 10 10 10
farmer practice 10 10 10 10
0 = no control
1-3 = slightly control
4-6 = moderately control
79 = good control

10 = completely control



Table 28 Efficacy of weed control at 30 day after application DOA compare farmer practice

in paddy field condition Khao Samsibhab District, Kanchanaburi Province

Efficacy of weed control

30 DAA
Treatment orass sedge
Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis
DOA 10 10 9 9
farmer practice 7 7 10 10
0 = no control
1-3 = slightly control
4-6 = moderately control
79 = good control

10 = completely control



Table 29 Efficacy of weed control at 60 day after application DOA compare farmer practice

in paddy field condition Khao Samsibhab District, Kanchanaburi Province

Efficacy of weed control

60 DAA
Treatment orass sedge
Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis
DOA 9 9 9 9
farmer practice 9 9 9 8
0 = no control
1-3 = slightly control
4-6 = moderately control
79 = good control

10 = completely control



Table 30 Efficacy of weed control at 90 day after application DOA compare farmer practice

in paddy field condition Khao Samsibhab District, Kanchanaburi Province

Efficacy of weed control

90 DAA
Treatment orass sedge
Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis
DOA 8 8 8 8
farmer practice 8 8 8 7
0 = no control
1-3 = slightly control
4-6 = moderately control
79 = good control

10 = completely control



Table 31 Number of weed/square meters at 30 days after application DOA compare farmer

practice in paddy field condition Khao Samsibhab District, Kanchanaburi Province

Number of weed/square meters

grass sedge
Treatment
Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis
DOA 1.2 a¥ 70a 3.2a 55a
farmer practice 55ab 73 a 6.3 ab 21.7b
CV.% 16.5 10.8 26.3 30.2

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Table 32 Dry weight of weed/ square meters at 30 days after application DOA compare

farmer practice in paddy field condition Khao Samsibhab District, Kanchanaburi

Province
Dry weight/square meters
grass sedge
Treatment

Echinochloa Leptochloa Ischaemum Cyperus
crus-galli chinensis rugosum difformis

DOA 0.3 a¥ 5.0a 12a 12a

farmer practice 4.3 ab 4.7 a 23ab 56b

CV.% 21.5 11.7 22.2 26.5

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT



Table 33 Yield and yield component of DOA compare farmer practice in paddy field

condition Khao Samsibhab District, Kanchanaburi Province

Treatment

DOA

farmer

practice

C.V.%

Height (cm.) Number of rice/ Yield
kilograms/rai
30 DAA 60 DAA Harvest square meters
29.7 a¥ 75.7 a 98.3 a 201.0 a 11,300 a
28.6 a 67.3 a 87.2b 2120 a 880 b
4.2 2.1 2.4 3.0 4.5

Y Means within the same column followed by same letters are not significantly different at the

5% level by DMRT
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