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Abstract

Efficacy test of extract from Betel (Piper betle L.) on weed control was conducted at
Department of Agriculture, Ministry of Agriculture and Cooperatives, Bangkok, during October,
2015 — September 2017. Mimosa pigra L. was used as bioassay weed for preliminary test. The
extract from dry young leaves and young petiole shows the highest inhibitory effect on seed
germination and seedling growth. Seven solvents used for extraction of young leaves. The
highest inhibitory effect of seed germination and seedling growth were found in ethyl acetate
extracts. The results showed that ethyl acetate extracts had inhibited 100% on seed
germination and seedling growth were different weed species; Dactyloctenium aegyptium (L.)
Willd., Amaranthus spinosus L. and Celosia argentea L. at 0.05, 0.1, 0.5 and 1.0 gE, Echinochloa
crus-galli (L.) P. Beauv at 0.1, 0.5 and 1.0 ¢k, and Mimosa diplotricha C. Wright ex Sauvallen
Mimosa pudica L. and Phaseolus lathyroides L. at 0.5 and 1.0 gE, respectively.

The Betel extract was further tested with A. spinosus L. in net house. The Betel extract
at 10 gE shows the highest efficacy control at 2-3 leaves. Seven weeds tested at 10 gE of Betel
extract shows the highest efficacy of .M. diplotricha C. Wright ex Sauvalle, M. pudica L. and
A. spinosus L. Five Broadleaf weeds tested at 20 ¢E of Betel extract shows the highest efficacy
at 28 days after applied; M. diplotricha C. Wright ex Sauvalle, M. pudica L., P. lathyroides L., A.
spinosus L. and C. argentea L. at 48.0, 11.2, 52.8, 100.0 and 64.0%, respectively, showed
significant other. M. diplotricha C. Wright ex Sauvalle and M. pudica L have a height, fresh and



dry weight, were significantly lower than with the other. In addition, leaves and stem of broad

leaf weeds of treated weed were turned into white or brown and died.
Keywords : Betel extract, Broadleaf weeds, Solvent, Weed Control
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Table 1 Inhibitory effect of extract from fresh P. betle L. on seed germination and seedling growth

of M. pigra L.
Inhibition (%)
Concentration

P.betle L. (e0) Germination Root length Shoot height
: Water Methyl alcohol Water Methyl alcohol Water Methyl alcohol

Young leaves 0.01 6.91 11.68 21.32 23.85 0.64 1.84

0.05 12.91 17.38 29.54 31.81 10.67 11.75

0.1 -0.60 4.56 39.74 41.68 7.11 8.23

0.5 6.91 11.68 71.21 72.14 25.79 26.68

1.0 27.93 31.62 78.49 79.18 45.48 46.13

Old leaves 0.01 -15.62 -9.69 -18.03 -14.23 -8.16 -6.85

0.05 -6.61 -1.14 -10.34 -6.78 2.24 3.42

0.1 -21.62 -15.38 11.48 14.33 0.93 2.13

0.5 17.42 21.65 51.00 52.58 20.85 21.80

1.0 -0.60 4.56 37.23 39.25 18.37 19.36

Oldest leaves 0.01 -9.61 -3.99 27.40 29.73 6.24 7.37

0.05 9.91 14.53 22.39 24.89 5.73 6.86

0.1 -8.11 -2.56 25.79 28.18 6.67 7.80

0.5 17.42 21.65 45.28 47.04 16.99 18.00

1.0 20.42 24.50 51.54 53.10 27.17 28.05

Young petiole 0.01 -2.10 3.13 34.37 36.48 3.33 4.50

0.05 -6.61 -1.14 25.43 27.83 -1.10 0.11

0.1 -18.62 -12.54 23.64 26.10 -3.65 -2.40

0.5 15.92 20.23 57.57 58.94 25.93 26.83

1.0 -2.10 3.13 72.46 73.35 29.93 30.78

Old petiole 0.01 -12.61 -6.84 11.84 14.68 -8.74 -7.42

0.05 -2.10 3.13 30.08 32.33 -3.72 -2.47

0.1 -21.62 -15.38 24.89 27.31 -1.61 -0.39

0.5 -2.10 3.13 53.51 55.00 11.54 12.61

1.0 -18.62 -12.54 68.53 69.54 23.97 24.89

Internode 0.01 -15.62 -9.69 15.41 18.14 0.20 1.41

0.05 -20.12 -13.96 1291 15.71 2.02 3.20

0.1 -18.62 -12.54 19.17 21.77 2.17 3.35

0.5 -15.62 -9.69 32.94 35.10 15.83 16.85

1.0 3.90 8.83 68.53 69.54 28.55 29.41

Node+Root 0.01 -18.62 -12.54 -3.00 0.31 -9.97 -8.65

0.05 -24.62 -18.23 -5.87 -2.46 -4.88 -3.62

0.1 3.90 8.83 10.23 13.12 4.49 5.64

0.5 23.42 27.35 71.92 72.83 44.11 44.78

1.0 5.41 10.26 54.04 55.52 20.92 21.87
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Table 2 Inhibitory effect of extract from dry P. betle L. on seed germination and seedling growth of

M. pigra L.

Concentration

Inhibition (%)

P.betle L. (0 Germination Root length Shoot height
: Water Methyl alcohol Water Methyl alcohol Water Methyl alcohol
Young leaves 0.01 -30.95 12.70 24.05 40.47 9.82 17.07
0.05 0.79 33.86 52.76 62.98 52.41 56.24
0.1 44.44 62.96 64.80 72.41 64.97 67.79
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Old leaves 0.01 -26.98 15.34 12.12 31.12 17.72 24.33
0.05 24.60 49.74 65.21 72.73 61.78 64.85
0.1 -54.76 -3.17 58.69 67.62 46.92 51.18
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Oldest leaves 0.01 -70.63 -13.76 -41.24 -10.70 -18.90 -9.34
0.05 -26.98 15.34 35.15 49.17 36.30 41.42
0.1 12.70 41.80 47.70 59.01 52.41 56.23
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Young petiole 0.01 16.67 44.44 52.62 62.87 13.23 20.20
0.05 16.67 44.44 64.91 72.50 45.07 49.48
0.1 52.38 68.25 66.69 73.89 62.88 65.86
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Old petiole 0.01 -46.83 2.12 -26.59 0.78 -6.17 2.36
0.05 -11.11 2593 17.83 35.60 13.96 20.87
0.1 -15.08 23.28 36.04 49.87 10.69 17.87
0.5 64.29 76.19 88.16 90.72 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Internode 0.01 -58.73 -5.82 -6.60 16.45 -1.26 1.36
0.05 -15.08 23.28 18.70 36.28 5.55 13.14
0.1 -74.60 -16.40 29.82 45.00 1.66 9.56
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
Node+Root 0.01 -86.51 -24.34 11.17 30.37 -11.93 -2.94
0.05 -98.41 -32.28 -4.82 17.84 -1.93 6.26
0.1 -42.86 4.76 65.36 72.85 36.04 41.18
0.5 -7.14 28.57 61.36 69.71 44.31 48.78
1.0 94.05 96.03 91.12 93.04 88.03 89.00
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Table 3 Inhibitory effect of solvents on seed germination and seedling growth of M. pigra L.

Inhibition (%)

Concentration
Germination Root length Shoot height
Solvents (sB)
Water Solvent Water Solvent Water Solvent
Hexane 0.01 -16.60 -19.48 -3.29 0.47 15.71 13.55
0.05 -6.38 -9.01 7.27 10.64 9.77 7.45
0.1 -0.68 -1.27 -6.64 -2.75 10.04 7.73
0.5 10.64 8.43 -1.52 2.18 23.67 21.71
Dichloromethane 0.01 7.23 17.42 42.29 32.19 26.39 10.89
0.05 8.09 18.18 47.31 38.08 29.22 14.32
0.1 78.72 81.06 90.80 89.19 94.05 92.80
0.5 100.00 100.00 100.00 100.00 100.00 100.00
Ethyl acetate 0.01 -1.28 -0.28 11.66 17.75 11.50 5.90
0.05 65.11 65.45 81.60 82.87 74.32 72.70
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
Acetone 0.01 -6.38 -18.67 16.47 23.07 14.22 5.25
0.05 45.53 39.24 45.88 50.16 30.82 23.59
0.1 96.60 96.20 93.60 94.11 90.90 89.95
0.5 100.00 100.00 100.00 100.00 100.00 100.00
Ethyl alcohol 0.01 -11.49 -25.16 11.55 17.70 11.15 6.88
0.05 43.83 36.94 56.82 59.82 43.80 41.10
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
Methyl alcohol 0.01 6.38 -10.74 5.70 0.15 9.10 6.18
0.05 38.72 27.52 50.03 47.08 31.47 29.27
0.1 80.43 76.85 84.88 83.99 77.53 76.81
0.5 100.00 100.00 100.00 100.00 100.00 100.00
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Table 4 Inhibitory effect of extract from P. betle L. on seed germination and seedling growth of

weed species.

Inhibition (%)

Concentration
Weed species Germination Root length Shoot height
& Water Ethyl acetate Water Ethyl acetate Water Ethyl acetate
E. crus-galli (L.) P. Beauv. 0.01 0.35 -10.90 0.41 15.07 14.39 5.38
0.05 82.14 80.13 100.00 100.00 85.13 83.56
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
D. aegyptium (L.) Willd. 0.01 -27.72 -27.72 57.63 62.65 58.73 61.62
0.05 100.00 100.00 100.00 100.00 100.00 100.00
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
M. diplotricha 0.01 0.53 1.37 12.27 10.89 -8.54 -6.22
C. Wright ex Sauvalle 0.05 2.13 2.95 25.25 24.07 -1.76 0.41
0.1 51.60 52.00 69.15 68.66 66.69 67.40
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
M. pudica L. 0.01 -0.94 -3.37 -0.94 10.73 1.34 2.95
0.05 33.80 32.21 35.93 43.34 28.33 29.50
0.1 95.77 95.67 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
P. lathyroides L. 0.01 -2.49 3.03 0.05 -1.22 -7.40 -15.74
0.05 -0.71 4.71 0.41 -0.85 -17.82 -26.96
0.1 4.03 9.19 -1.88 -3.17 -6.36 -14.62
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
A. spinosus L. 0.01 86.36 84.69 98.96 98.83 96.11 95.96
0.05 100.00 100.00 100.00 100.00 100.00 100.00
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
C. argentea L. 0.01 26.83 31.82 84.26 82.17 74.47 72.84
0.05 100.00 100.00 100.00 100.00 100.00 100.00
0.1 100.00 100.00 100.00 100.00 100.00 100.00
0.5 100.00 100.00 100.00 100.00 100.00 100.00
1.0 100.00 100.00 100.00 100.00 100.00 100.00
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Table 5 Effect of extract from P. betle L. on A. spinosus L. in net house.

Concentration Number of died plant (%) Height Root length  Fresh weight/ Dry weight/ Fresh weight/ Dry weight/
State of A. spinosus L.

(gE) 7 DAA 14 DAA 21 DAA 28 DAA (cm.) (cm.) Plant () Plant () Plot (g) Plot (g)
*Before germination 10 23.6 abc 29.2 ab 29.6 b 30.0b 16.7 ab 8.9 ab 9.36 a 1.09 a 137.94 ab 16.00 a
5 17.6 a 20.0 a 200 a 200 a 12.7 a 68a 14.05 ab 1.77 a 124.64 a 15.84 a
3 29.6 c 304 b 304 b 304 b 21.0b 103 b 10.38 a 1.24 a 155.85 b 18.48 a
1 19.6 ab 21.6 ab 21.6 ab 21.6 ab 17.6 ab 7.6 a 16.47 b 1.72 a 163.08 bc 17.45 a
0 26.0 bc 28.0 ab 28.0 ab 28.0 ab 20.1b 8.9 ab 14.75 ab 1.79 a 185.99 ¢ 22.25b

CV.(%) 253 28.48 28.06 21.7 22.9 222 35.0 34.6 13.4 12.0

2-3 leaves 10 90.4 a 91.2a 912 a 912 a 16a 15a 1301 a 1.24 a 28.08 a 253a
5 40.8 b 49.6 b 472 b 472 b 128 b 113 b 752 a 1.03 a 104.83 b 14.78 b
3 12.8 ¢ 16.8 c 16.8 c 176 c 21.1c 16.6 b 575a 0.8l a 11437 b 16.24 b
1 00c 0.8 cd 0.8 cd 0.8 cd 34.5d 257 ¢ 6.08 a 0.87 a 151.11 b 21.57 b
0 0.0c 0.0d 0.0d 0.0d 42.3d 16.4 b 9.34 a 133 a 233.49 ¢ 3312 ¢

CV.(%) 41.1 39.1 40.7 413 26.4 41.6 93.4 74.4 43.1 46.0
4-5 leaves 10 0.0 0.0 0.0 0.0 48.7 a 203 b 723 a 1.35a 176.28 a 32.98 a
5 0.0 0.0 0.0 0.0 473 a 159 a 7.31a 131 a 182.89 a 3257 a
3 0.0 0.0 0.0 0.0 54.0 a 16.8 a 7.09 a 1.27 a 177.35 a 31.77 a
1 0.0 0.0 0.0 0.0 470 a 16.6 a 7.18 a 130 a 179.48 a 3234 a
0 0.0 0.0 0.0 0.0 43.0a 18.3 ab 6.59 a 1.18 a 164.79 a 29.62 a

C.V.(%) 0.0 0.0 0.0 0.0 17.7 12.5 13.2 13.6 13.2 13.9
>5 leaves 10 0.0 0.0 0.0 0.0 30.7 a 204 b 4.60 a 0.85a 115.06 a 21.13 a
5 0.0 0.0 0.0 0.0 508b 19.4 ab 7.30b 1.35b 182.48 b 3379b
3 0.0 0.0 0.0 0.0 50.1b 19.3 ab 6.80 b 1.25b 170.07 b 31.19b
1 0.0 0.0 0.0 0.0 536D 18.1a 7.34b 1.36 b 183.56 b 3394 b
0 0.0 0.0 0.0 0.0 504 b 18.0 a 7.46 b 131b 186.53 b 32.78 b

CV.(%) 0.0 0.0 0.0 0.0 17.6 8.5 19.8 24.2 19.8 24.2
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YWithin a column means followed by the same letters are not significantly different at 5% level by LSD, DAA = Days after application, * 7, 14, 21 and 28 DAA = Germination (%)
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Table 6 Effect of extract from P. betle L. on seven weeds in net house.

) Concentration Number of died plant (%) Height Root length  Fresh weight/ Dry weight/ Fresh weight/ Dry weight/
Weed species (gE) 7 DAA 14 DAA 21 DAA 28 DAA (cm.) (cm.) Plant (g) Plant (g) Plot (g) Plot (g)
10 0.0 0.0 0.0 0.0 66.0 a 13.7 a 395a 0.54 a 98.77 a 13.55 a
E. crus-galli (L.) P. Beauv. 5 0.0 0.0 0.0 0.0 65.9 a 13.1a 3.63a 0.45a 90.86 a 11.26 a
0 0.0 0.0 0.0 0.0 743 b 14.9 a 5.50 b 0.90 b 13753 b 22.60 b
CV.(%) 0.0 0.0 0.0 0.0 7.5 9.7 17.1 16.5 17.2 16.5
10 0.0 0.0 0.0 0.0 44.2 a 238a 510a 093 a 127.57 a 2312 a
D. aegyptium (L.) Willd. 5 0.0 0.0 0.0 0.0 44.4 3 232 a 4.86 a 091 a 12150 a 22.69 a
0 0.0 0.0 0.0 0.0 49.1 a 223 a 589 a 1.11 a 147.22 a 2781 a
CV.(%) 0.0 0.0 0.0 0.0 15.8 9.0 20.0 16.0 20.0 15.9
10 0.0 0.0 104 a 224 a 6.9 a 6.5a 0.08 a 0.01a 1.52 a 0.16 a
M. diplotricha
C. Wright ex Sauvalle 5 0.0 0.0 33ab 6.4 ab 10.6 a 88a 0.27 a 0.07 a 6.75a 1.70 a
0 0.0 0.0 0.0b 0.0b 41.0b 155b 1.90 b 0.48 b 4739 b 1187 b
CV.(%) 0.0 0.0 147.3 126.4 64.2 32.1 111.8 112.1 112.9 114.3
10 0.0 0.0 0.0 32a 85a 110 a 4.75 a 0.21a 2412 a 5.00 a
M. pudiica L. 5 0.0 0.0 0.0 1.6 ab 125 a 129 a 5.04 a 0.23 a 28.95 ab 574 a
0 0.0 0.0 0.0 0.0b 13.7b 14.0 a 499 a 0.35b 4389 b 8.69 b
C.V.(%) 0.0 0.0 0.0 144.3 24.0 19.3 9.0 29.8 35.6 30.2
10 0.0 0.0 0.0 0.0 40.4 a 17.2 a 3.73a 0.62 a 93.16 a 1552 a
P. lathyroides L. 5 0.0 0.0 0.0 0.0 44.2 a 173 a 4.89 a 0.80 a 122.23 a 19.95a
0 0.0 0.0 0.0 0.0 44.5 a 173 a 4.56 a 0.72 a 11390 a 1795 a
C.V.(%) 0.0 0.0 0.0 0.0 31.7 13.2 58.0 58.2 58.0 58.1
10 17.6 a 20.8 a 20.8 a 20.8 a 17.7b 214 b 233 b 0.39 b 46.48 a 797 a
A. spinosus L. 5 00b 0.0b 00b 00b 14.2 ab 18.2 ab 1.49 ab 0.27 ab 37.22 a 6.82 a
0 00b 0.0b 0.0b 0.0b 11.6 a 13.7 a 1.24 a 021 a 3092 a 528 a
CV.(%) 170.7 134.1 134.1 134.1 235 23.9 44.8 44.5 47.5 47.0
C. argentea L. 10 0.0 0.0 0.0 0.0 250 a 135a 3.28 a 0.40 a 81.44 a 9.84 a
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5 0.0 0.0 0.0 0.0 30.3 a 14.9 ab 4.45 a 0.60 b 110.56 a 14.82 a
0 0.0 0.0 0.0 0.0 26.1a 157 b 3.65 a 0.49 ab 91.34 a 12.16 a

CV.(%) 0.0 0.0 0.0 0.0 159 8.0 28.5 29.2 29.0 29.7

“Within a column means followed by the same letters are not significantly different at 5% level by LSD, DAA = Days after application
Table 7 Effect of extract from P. betle L. on some broadleaf weeds in net house.
' Concentration Number of died plant (%) Height Root length  Fresh weight/ Dry weight/ Fresh weight/  Dry weight/

Weed species (6E) 7DAA 14DAA 21DAA 28 DAA (cm) (cm) Plant (9) Plant (@) Plot () Plot ()

20 19.2 aV 25.6 a 432 a 48.0 a 7.2 a 4.9 a 0.02 a 0.01 a 0.23 a 0.09 a

M. diplotricha
10 00b 9.6 b 152 b 16.0 b 9.4 b 6.1a 0.09 b 0.03b 197 b 0.60 b
C. Wright ex Sauvalle

0 00b 00b 00c 0.0c 163 c 136 b 0.65 c 0.17 c 16.08 c 4.12 c

CV.(%) 64.6 82.6 50.2 44.6 55 14.2 175 16.9 18.4 16.4

20 7.2 a 7.2 a 7.2 a 11.2 a 48 a 9.4 a 0.24 a 0.05a 5.46 a 1.23 a
M. pudica L. 10 00b 0.8 ab 0.8 ab 24Db 79b 17.7b 087 b 017 b 21.35b 4.29 b

0 00b 00b 00b 00b 9.2 ¢ 239 c 1.24 c 0.23 ¢ 31.03c 572 c

CV.(%) 197.2 181.7 181.7 108.1 11.6 11.1 17.6 14.7 19.2 17.3

20 40.0 a 45.6 a 49.6 a 528 a 159 a 10.2 a 0.62 a 0.09 a 7.70 a 1.05 a

P. lathyroides L. 10 6.4 b 72b 9.6 b 11.2b 16.8 a 10.7 a 0.86 a 0.10 a 20.42 a 242 a
0 00b 00b 00b 00b 232 b 169 b 1.48 b 0.24 b 37.01 b 593 b

CV.(%) 80.1 67.6 65.8 717 18.1 253 44.9 37.7 49.8 42.7

20 100.0 a 100.0 a 100.0 a 100.0 a 0.0a 0.0a 0.00 a 0.00 a 0.00 a 0.00 a
A. spinosus L. 10 136 b 16.0 b 192 b 216 b 54b 79b 0.11 ab 0.02 b 2.36 ab 0.46 ab
0 0.0b 00b 00b 0.0b 51b 9.7b 0.15b 0.03 b 3.72b 0.83 b

CV.(%) 43.0 47.0 4a7.1 44.6 237 30.4 96.0 89.4 102.1 924

20 120 a 46.4 a 64.0 a 64.0 a 74 a 70a 0.34 a 0.04 a 3.13a 0.33 a
C. argentea L. 10 0.8 b 40b 10.4 b 104 b 104 b 11.7b 081 b 0.09 b 18.73 b 2.15Db
0 00b 00b 00b 00b 8.2 ab 11.2 b 0.52 ab 0.07 ab 13.02 b 1.65 b
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C.V.(%) 145.2 67.8 72.0 72.0 18.4 20.3 44.3 47.3 535 58.0

YWithin a column means followed by the same letters are not significantly different at 5% level by LSD, DAA = Days after application
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Figure 1 Symptom of A. spinosus L. after application 28 days with extract from P. betle L.,

(a) Before germination (b) 2-3 leaves (c) 4-5 leaves and (d) >5 leaves.
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Figure 2 Symptom of seven weeds after application 28 days with extract from P. betle L.;
(a) E. crus-galli (L.) P. Beauv. (b) D. aegyptium (L.) Willd. (c) M. diplotricha C. Wright
ex Sauvallen (d) M. pudiica L. (e) P. lathyroides L. (f) A. spinosus L. and (g) C. argentea L.
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Figure 3 Symptom of some broad leaf weeds after application with extract from P. betle L,
(a) M. diplotricha C. Wright ex Sauvallen (b) M. pudiica L. (c) P. lathyroides L.
(d) A. spinosus L. and (e) C. argentea L.
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