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Abstract The study was conducted to compare morphology of brnyardgrass
(Echinochlor crus-galli L. Beauv) and quinclorac resistance. Seeds were
collected from 165 rice field from the major rice-growing areas of Northern,
Central and Northeastern regions of Thailand. The result indicated that the
brnyardgrass population from central was most resistant to quinclorac
herbicides. The population of brnyardgrass from Northern and Northeastern
were present quinelorac-resistance at a level of susceptible to resistance

development. The morphological characteristics of both resistance and

susceptible brnyardgrass population to quinclorac were not different.
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Table 1. Percentage of survival of Bamyardgrass (Echinochloa crus-galli (L.) Beauv) from tasting

quinclorac resistance

Percentage of

Number  Sub-district District Province
survival (%)
1 Pong Pong Phayao 0
2 Nam Pua Wiang Sa Nan 0
3 Klang Wiang Wiang Sa Nan 0
4 Thung Si Rong Kwang Phrae 0
5 0

Mae Lai Muang phrae Phrae


http://www.sciencedirect.com/science/article/pii/S0048357599924616

Percentage of

Number  Sub-district District Province
survival (%)
6 Sungmen Sungmen Phrae 0
7 Pa Sao Muang Auttaradit Uttaradit 0
8 Ban Ko Muang Auttaradit Uttaradit 0
9 Ban Dara Phichai Uttaradit 0
10 Ban Kaeng Tron Uttaradit 0
11 Hua Khwang Kosum Phisai Maha Sarakham 0
12 Yang Noi Kosum Phisai Maha Sarakham 0
13 Ku Thong Chiang Yun Maha Sarakham 0
14 Tha Kra Soem Nam Phong Khon Kaen 0
15 Tha Kra Soem Nam Phong Khon Kaen 0
16 Yang Talat Yang Talat Kalasin 0
17 Yang Talat Yang Talat Kalasin 21
18 Bua Ban Yang Talat Kalasin 0
19 Khao Phra Non Yang Talat Kalasin 23
20 Lup Muang Kalasin Kalasin 0
21 Huai Pho Muang Kalasin Kalasin 13
22 Lup Muang Kalasin Kalasin 0
23 Huai Pho Muang Kalasin Kalasin 0
24 Kamalasai Kamalasai Kalasin 0
25 Dong Ling Kamalasai Kalasin 0
26 Dong Ling Kamalasai Kalasin 21
27 Lak Mueang Kamalasai Kalasin 0
28 Thanya Kamalasai Kalasin 0
29 Thanya Kamalasai Kalasin 0
30 Chao Tha Kamalasai Kalasin 0
31 Chao Tha Kamalasai Kalasin 0
32 Chao Tha Kamalasai Kalasin 0
33 Chao Tha Kamalasai Kalasin 0
34 Changhan Changhan Roi Et 0
35 Changhan Changhan Roi Et 0
36 Klang Sela Phum Roi Et 0



Percentage of

Number  Sub-district District Province
survival (%)

37 Dong Sing Changhan Roi Et 0

38 Si Kaeo Muang Roi Et Roi Et 0

39 Si Kaeo Muang Roi Et Roi Et 0

a0 Sa Du Suwan Phum Roi Et 0

a1 Nong Bua Khok Lum Plaimat Buri Ram 17
a2 Salaeng Phan Lum Plaimat Buri Ram 15
43 Salaeng Phan Lum Plaimat Buri Ram 0

a4q Salaeng Phan Lum Plaimat Buri Ram 0

a5 Mak Khiap Muang Sisaket Si Sa Ket 10
46 Nong Lan Tha Maka Kanchanaburi 58
ar Nong Sarai Phanom Thuan Kanchanaburi 58
48 Nong Sarai Phanom Thuan Kanchanaburi 77
49 Nong Sarai Phanom Thuan Kanchanaburi 73
50 Don Ko Ka Bang Nam Pieo Chachoengsao 81
51 Sing To Thong Bang Nam Pieo Chachoengsao 73
52 Mon Thong Bang Nam Pieo Chachoengsao 85
53 Bang Khwan Bang Nam Pieo Chachoengsao 98
54 Bang Khla Bang Khla Chachoengsao 88
55 Mueang Kao Phanom Sarakham Chachoengsao 85
56 Ban Song Phanom Sarakham Chachoengsao 100
57 Khok Pip Sri Mahosoit Prachin Buri 100
58 Phai Cha Lueat Sri Mahosoit Prachin Buri 90
59 Khu Lamphan Sri Mahosoit Prachin Buri 90
60 Bang Decha Muang Prachinburi Prachin Buri 88
61 Mai Khet Muang Prachinburi Prachin Buri 90
62 Khok Mai Lai Muang Prachinburi Prachin Buri 77
63 Ban Sang Ban Srang Prachin Buri 75
64 Ban Sang Ban Sang Prachin Buri 81
65 Bang Krabao Ban Sang Prachin Buri 67
66 Bang Toe Ban Sang Prachin Buri 71
67 Bang Rakam Bang Rakam Phitsanulok 69



Percentage of

Number  Sub-district District Province
survival (%)
68 Bueng Kok Bang Rakam Phitsanulok 81
69 Ma Tum Phom Phiram Phitsanulok 75
70 Tha Pho Muang Phitsanu Lok Phitsanulok 83
71 Phai Kho Don Muang Phitsanu Lok Phitsanulok 96
72 Bang Krathum Bang Krathum Phitsanulok 68
73 Khok Salut Bang Krathum Phitsanulok 78
74 Tha Thong Muang Phitsanu Lok Phitsanulok 96
75 Tha Pho Muang Phitsanu Lok Phitsanulok 70
76 Tha Thong Muang Phitsanu Lok Phitsanulok 65
77 Ban Rai Lat Yao Nakhon Sawan 50
78 Sa Kaeo Lat Yao Nakhon Sawan 81
79 Mae Le Mae Wong Nakhon Sawan 69
80 Nong Krot Banphot Phisai Nakhon Sawan 71
81 Mae Wong Mae Wong Nakhon Sawan 71
82 Ban Suan Muang Sukhothai Sukhothai 73
83 Ban Faek Kong Kai Lat Sukhothai 71
84 Ban Suan Muang Sukhothai Sukhothai 69
85 Ko Ta Liang Si Samrong Sukhothai 90
86 Si Nakhon Si Nakhon Sukhothai 0
87 Tha Phutsa Khlong khlung Kamphaeng Phet 81
88 Khong Phai Khanu Woralaksaburi Kamphaeng Phet 85
89 Thammarong Muang Kampaeng Phet  Kamphaeng Phet 88
90 Nakhon Chum Muang Kampaeng Phet ~ Kamphaeng Phet 58
91 Sa Kaeo Muang Kampaeng Phet ~ Kamphaeng Phet 73
92 Tha Phutsa Khlong khlung Kamphaeng Phet 60
93 Huai Pong Kok Sumrong Lop Buri 73
94 Pho Kao Ton Muang Lopburi Lop Buri 75
95 Khlong Ket Kok Sumrong Lop Buri 98
96 Ngiu Rai Muang Lopburi Lop Buri 73
97 Di Lang Phatthana Nikom Lop Buri 71
98 Ko Kaeo Kok Sumrong Lop Buri 83



Percentage of

Number  Sub-district District Province
survival (%)
99 Phon Thong Ban Mi Lop Buri 73
100 Hin Pak Ban Mi Lop Buri 69
101 Nong Krabian Ban Mi Lop Buri 73
102 Phra Phuttha Bat Phraputthabath Saraburi 98
103 Muang Ngam Sao Hai Saraburi 79
104 Nong Chorakhe NongKhae Saraburi 94
105 Nong Suang Wihan Daeng Saraburi 100
106 Nong Mu Wihan Daeng Saraburi 96
107 Muang Ngam Sao Hai Saraburi 75
108 Phra Phuttha Bat Phraputthabath Saraburi 100
109 Wat Khok Manorom Chai Nat 75
110 Taluk Sanphaya Chai Nat 60
111 Nang Lue Muang Chainat Chai Nat 96
112 Thiang Thae Sankhaburi Chai Nat 78
113 Nong Chang Nong Chang Uthai Thani 83
114 Huai Rop Nong Kha Yang Uthai Thani 83
115 Nong Chang Nong Chang Uthai Thani 86
116 Khao Kwangthong Nong Chang Uthai Thani 61
117 Ban Pho Muang Saphan Buri Suphan Buri 83
118 Makham Lom Bang Pa Ma Suphan Buri 89
119 Wang Nam Yen Bang Pa Ma Suphan Buri 86
120 Sa Kaeo Muang Saphan Buri Suphan Buri 65
121 Kra Chan U Thong Suphan Buri 63
122 Phlapphla Chai U Thong Suphan Buri 80
123 Nong Ong U Thong Suphan Buri 55
124 Bang Len Song Phi Nong Suphan Buri 71
125 Noen Phraprang Song Phi Nong Suphan Buri 68
126 Mot Daeng Si Prachan Suphan Buri 73
127 Bang Kung Muang Saphan Buri Suphan Buri 96
128 Sawaeng Ha Saweangha Ang Thong 58
129 Chaiyo Chai Yo Ang Thong 87



Percentage of

Number  Sub-district District Province
survival (%)

130 Tawarad Chai Yo Ang Thong 73
131 Ongkharak Pho Thong Ang Thong 63
132 Bang Phlap Pho Thong Ang Thong 65
133 Tha Chang Wiset Chaicharn Ang Thong 63
134 Tha Chang Wiset Chaicharn Ang Thong 53
135 Samngam Don Tum Nakhon Pathom 17
136 Lam Phaya Bang Len Nakhon Pathom 84
137 Laem Bua Nakhon Chaisi Nakhon Pathom 84
138 Bang Luang Bang Len Nakhon Pathom 63
139 Wang Nam Khiao Kam Paeng Saen Nakhon Pathom 96
140 Samngam Don Tum Nakhon Pathom 32
141 Lum Lukka Lum Lukka Pathum Thani 78
142 Phra Achan Ongkhalak Nakhon Nayok 71
143 Sisa Krabue Ongkhalak Nakhon Nayok 81
144 Bang Luk Suea Ongkhalak Nakhon Nayok 90
145 Phrommani Muang Nakhon Nayok Nakhon Nayok 73
146 Bang O Banna Nakhon Nayok 78
147 Bang O Banna Nakhon Nayok 75
148 Thong Lang Banna Nakhon Nayok 87
149 Tha Chang Muang Nakhon Nayok Nakhon Nayok 70
150 Dong Lakhon Muang Nakhon Nayok Nakhon Nayok 73
151 Si Chula Muang Nakhon Nayok Nakhon Nayok 82
152 Khlong Yai Ongkhalak Nakhon Nayok 97
153 Khlong Yai Ongkhalak Nakhon Nayok 71

Phra Nakhon Si
154 Chao Chet Sena Ayutthaya 75

Phra Nakhon Si
155 Tha Din Daeng Phak Hai Ayutthaya 68

Phra Nakhon Si
156 Bang Luang Dot Bang Ban Ayutthaya 70
157 Ban Mai Ban Phreak Phra Nakhon Si 65



Percentage of

Number  Sub-district District Province
survival (%)
Ayutthaya
Phra Nakhon Si
158 Nakhon Luang Nakhon Luang Ayutthaya 90
Phra Nakhon Si
159 Nam Tao Bang Ban Ayutthaya 100
Phra Nakhon Si
160 Thanu Uthai Ayutthaya 83
Phra Nakhon Si
161 Ban Hip Uthai Ayutthaya 96
Phra Nakhon Si
162 Sam Bandit Uthai Ayutthaya 90
Phra Nakhon Si Phra Nakhon Si
163 Khlong Suan Phlu Ayudhya Ayutthaya 90
Phra Nakhon Si
164 Khanon Luang Bang Pa-in Ayutthaya 98
Phra Nakhon Si
165 Phraya Banlue Lat Bua Luang Ayutthaya 33

0 = Susceptible population

1-20 =Developing resistant population

> 20 =Resistant population



Table 2. culm color, leaf margin color, awn color, stigma color of Bamyardgrass (Echinochloa crus-galli (L.) Beauv)(Parent)

morphology
Sub-district District Province leaf margin awn stigma lenght of
culm color
color color color awn

Resistant bamyardgrass population

1. Nam Tao Bang Ban Ayutthaya green green green purple short
2. Khanon Luang Bang Pa-in Ayutthaya green green purple, green lisht purple short
3. Bang Khwan Bang Nam Pieo Chachoengsao green green Purple lisht purple short
4.Ban Song Phanom Sarakham Chachoengsao green green Green lisht purple short
5.Phra Phuttha Bat ~ Phraputthabath Saraburi green green green, purple lisht purple short
6.Khlong Ket Kok Sumrong Lop Buri green green green lisht purple short
7.Nong Suang Wihan Daeng Saraburi green green green purple short
8.Khok Pip Sri Mahosoit Prachin Buri green green green lisht purple lenght
Susceptible bamyardgrass population

9. Klang Wiang Wiang Sa Nan green red purple lisht purple lenght
10.Hua Khwang Kosum Phisai Maha Sarakham purple red purple purple lenght
11.Tha Kra Soem Nam Phong Khon Kaen purple red purple purple lenght
12.Tha Kra Soem Nam Phong Khon Kaen purple green purple purple lenght
13.Yang Talat Yang Talat Kalasin purple red purple Light purple lenght
14.Dong Sing Changhan Roi Et purple red purple White ,purple lenght
15.5i Kaeo Muang Roi Et Roi Et purple red purple purple lenght




Table 3. culm color, leaf margin color, awn color, stigma color of Bamyardgrass (Echinochloa crus-galli (L.) Beauv) (F;, first filial)

Morphology
Sub-district District Province leaf margin awn stigma lenght of
culm color
color color color awn

Resistant bamyardgrass population

1. Nam Tao Bang Ban Ayutthaya green green green purple short
2. Khanon Luang Bang Pa-in Ayutthaya green green purple, green lisht purple short
3. Bang Khwan Bang Nam Pieo Chachoengsao green green purple lisht purple short
4.Ban Song Phanom Sarakham Chachoengsao green green green lisht purple short
5.Phra Phuttha Bat ~ Phraputthabath Saraburi green green green, purple lisht purple short
6.Khlong Ket Kok Sumrong Lop Buri green green green lisht purple short
7.Nong Suang Wihan Daeng Saraburi green green green purple short
8.Khok Pip Sri Mahosoit Prachin Buri green green green lisht purple lenght
Susceptible bamyardgrass population

9. Klang Wiang Wiang Sa Nan green red purple lisht purple lenght
10.Hua Khwang Kosum Phisai Maha Sarakham purple red purple purple lenght
11.Tha Kra Soem Nam Phong Khon Kaen purple red purple purple lenght
12.Tha Kra Soem Nam Phong Khon Kaen purple green purple purple lenght
13.Yang Talat Yang Talat Kalasin purple red purple Light purple lenght
14.Dong Sing Changhan Roi Et purple red purple White, purple lenght
15.5i Kaeo Muang Roi Et Roi Et purple red purple purple lenght
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Figure 2. Inflorescence (panicle) Figure 3. seed (caryopsis)



Figure 4. Dendrogram of Bamyardgrass (Echinochloa crus-galli (L.) Beauv) cluster by morphology
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