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Abstract

The study on efficacy of pre-emergence herbicides was implemented under weed
management in coffee project. The experiment was conducted to investigate the efficacy of per-
emergence herbicides for weed control in coffee. The objectives of the research were to seek
effective pre-emergence herbicides which did not affect the growth of coffee trees as well as
leave non-residual herbicides in the soil, resulting in the environmental impact. The study was
carried out from January to October 2016 under greenhouse condition in order to obtain normal
or slightly toxicity of pre-emergence herbicides. These herbicides, afterwards, were tested on field
experiment at Chiang Mai Royal Agricultural Research Centre, Khun Wang district and Mae Chaem
district, Chiang Mai province from May to October 2017. The results in the greenhouse showed
that the pre-emergence herbicides including acetochlor, pendimethalin, s-metolachlor,
oxyfluorfen, and alachlor at 250, 264, 192, 24, and 384 ¢ ai/rai respectively were not toxic to
coffee. Oxadiazon at the rate of 120 ¢ ai/rai was slightly toxic to coffee and thus did not affect
the growth of coffee. These herbicides, subsequently, were implemented in the field experiment.
The results revealed that both fields gain the same results; all herbicide treatments were not
toxic to coffee and effective to control weeds especially acetochor and oxyfluorten which could
well control till 60 days after spray. The assessment of herbicide residue in the soil was executed,

using a gas chromatography analysis tool. The results showed that the amount of herbicides



residues in soil at a depth of 0 — 10 cm at 0 day after applied: acetochlor, pendimethalin, s-
metolachlor, oxadiazon oxyfluorfen, contained 1.84, 0.55, 0.01, 0.03, 0.03, 0.03 mg/kg respectively.
At the same depth of the soil, the herbicides were also analyzed after 81 days of application. The
results showed that these herbicides residues decreased: acetochlor, pendimethalin, s-
metolachlor, oxadiazon oxyfluorfen, alachlor at rate of 0.01, 0.02, <0.01, <0.01, 0.01, <0.01 mg/kg
respectively. The humidity and the intensity of rainfall play a vital role as the parameter in the
analysis for herbicides residue in the soil. Additionally, the amount of herbicide residue in the soil

did not affect the growth of other crops such as corns.
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13. A1ANUIN
Table 1. Effect of herbicides on phytotoxicity of coffee at 7, 15 and 30 days after treatment in

the greenhouse.

Rate Phytotoxicity Rating
Treatment
(g airail)
7 DAT 15 DAT 30 DAT
1. Acetochlor 50%EC 250 0 0 0

2. Pendimethalin 33% EC 264 0 0 0
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3. S-metolachlor 96% EC 192 0 0 0
4. Oxadiazon 25% EC 120 2 2 0
5. Oxyfluorfen 23.5% EC 24 0 0 0
6. Alachlor 48%EC 384 0 0 0
7. Hezaxinone 25% SL 125 a4 7 7
8. Flumioxazin 50% WP 15 5 a4 3
9. Metribuzine 70% EC 105 6 a4 4
10. Nontreated - 0 0 0

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



Table 2. Height, leaf number, circumference, bush, and fresh weight of coffee at 90 days after treatment in the greenhouse.

rate Height leaf Circumference Bush fresh weight
Treatment

(g airai?) (cm.) number (cm.) (cm.) (g.)

1.Acetochlor 50% EC 250 41.8 a 46.1 a 1.7 a 30.4 a 46.2 a
2.Pendimetaline 33% EC 264 39.5 a 34.2 abc 1.6 a 25.2 ab 45.0 a
3.S-metolachlor 96% EC 192 413 a 42.6 ab 1.7 a 26.4 ab 47.6 a
4.Oxadiazone 25% EC 120 38.2 a 41.3 ab 1.6 a 27.7 ab 525 a
5.0xyfluorfen 23.5% EC 24 359 a 40.6 ab 1.6 a 25.8 ab 43.9 ab
6.Alachlor 48% EC 384 39.7 a 40.3 ab 1.6 a 26.8 ab 455 a
7.Hexazinone 25 SL 125 30.9 a 15.1d 1.0b 204 b 135b
8. Flumioxzine 50% WP 15 37.6 a 34.3 abc 1.6 a 24.8 ab 39.9 ab
9. Metribuzine 70% EC 105 374 a 29.9 bc 1.5 ab 24.6 ab 34.7 ab
10 Nontreated - 40.7 a 41 ab 1.7 a 24.1 b 50.9 a
CV(%) 23.53 21.55 20.4 124 34.62

Means within columns followed by the same letter are not significantly different at the 5% level by DMRT



Figure 1. Phytotoxicity symptoms of coffee, at 7 days after treatment
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Figure 2. Phytotoxicity symptoms of coffee, at 15 days after treatment
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Figure 3. Phytotoxicity symptoms of coffee, at 30 days after treatment
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Table 3. Effect of herbicides on phytotoxicity of coffee at 15, 30, 45 and 60 days after treatment

in Khun Wang district, Chiang Mai province

Phytotoxicity Ratting

rate
Treatment
(gairai’) 15DAT 30 DAT 45 DAT 60 DAT
Acetochlor 250 0 0 0 0
Pendimethalin 264 0 0 0 0
S-metolachlor 192 0 0 0 0
Oxadiazon 120 0 0 0 0
Oxyfluorfen 24 0 0 0 0
Alachlor 312 0 0 0 0
Hand weeding - 0 0 0 0
Nontreated - 0 0 0 0

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

Table 4. Effect of herbicides on phytotoxicity of coffee at 15, 30, 45 and 60 days after treatment

in Mae Chaem district, Chiang Mai province

Phytotoxicity Ratting

rate
Treatment
(gairai') 15DAT 30 DAT 45DAT 60 DAT
Acetochlor 250 0 0 0 0
Pendimethalin 264 0 0 0 0
S-metolachlor 192 0 0 0 0
Oxadiazon 120 0 0 0 0
Oxyfluorfen 24 0 0 0 0
Alachlor 312 0 0 0 0
Hand weeding - 0 0 0 0
Nontreated - 0 0 0 0

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



Table 5. Efficacy of herbicides on weed control in coffee at 15, 30, 45 and 60 days after

treatment and dry weight of weeds in Khun Wang district, Chiang Mai province

Weed control ¥/ Dry weight
Rate
Treatment o of weeds
(g ai rai', 15 DAT 30 DAT 45 DAT 60 DAT 5
(¢/m?)
Acetochlor 250 10 9 8 8 0a%
Pendimethalin 264 10 8 7 6 13 b
S-metolachlor 192 10 8 7 7 9.24 ab
Oxadiazon 120 10 9 7 6 14.24 b
Oxyfluorfen 24 10 9.5 8 8 0.96 a
Alachlor 312 10 9 8 7 7.42 ab
Hand weeding - 10 10 10 8 3.11ab
Nontreated - 0 0 0 0 2093 ¢
CV(%) 89.16

Y0 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control

% Means within columns followed by the same letter are not significantly different at the 5% level by DMRT

Table 6. Efficacy of herbicides on weed control in coffee at 15, 30, 45 and 60 days after

treatment and dry weight of weeds in Mae Chaem district, Chiang Mai province

Weed control ¥ Dry weight
Rate
Treatment of weeds
(g ai rai') 15 DAT 30 DAT 45 DAT 60 DAT 5
(¢/m?)
acetochlor 250 9 9 8 7 5.36 a¥
pendimethalin 264 8 7 7 6 13.18 ab
s-metolachlor 192 8 7 7 6 11.74 ab
oxadiazon 120 9 9 9 6 17.12 ab
oxyfluorfen 24 9 9 9 8 1.15a
alachlor 312 8 8 7 6 21.32 bc
Hand weeding - 10 10 8 7 507 a
Nontreated - 0 0 0 0 29.39 ¢
CV(%) 56.4

Y0 = no control 1-3 = slightly control, 4-6 = moderately control, 7-9 = good control, 10 = completely control



% Means within columns followed by the same letter are not significantly different at the 5% level by DMRT



Table 7. Height, circumference, leaf wide, leaf lengh and bush of coffee, in Khun Wang district, Chiang Mai province

Treatment Rate (g ai rai™) Height Circumference  Leaf wide Leaf lengh Bush

Acetochlor 50% EC 250 34.7 ab 20a 53a 12.1 a 37.8 ab
Pendimethalin 33% EC 264 353 ab 19a 54a 125 a 36.8 b
S-metolachlor 96% EC 192 32.6 ab 20a 51a 12.8 a 37.2 ab
Oxadiazon 25% EC 120 312b 20a 53a 13.1a 37.0b
Oxyfluorfen 23.5% EC 24 36.3 a 1.9 a 49 a 12.7 a 39.9 ab
Alachlor 50% EC 312 35.1 ab 2.1a 50a 12.5a 39.8 ab
Hand weeding - 36.0 a 20a 51a 12.4 a 43.1 a
Nontreated - 36.2 a 19 a 49 a 11.7 a 36.3 b

CV(%) 7.04 6.84 8.67 10.99 8.1

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 8. Height, Circumference, Leaf wide, Leaf wide and Bush of coffee, in Mae Chaem district, Chiang Mai province

Treatment Rate (g ai rai™) Height Circumference  Leaf wide  Leaf lengh Bush

Acetochlor 50% EC 250 28.0 ab 1.7 a 4.5a 10.6 a 25.0 a
Pendimethalin 33% EC 264 29.6 ab 1.5a 43a 10.6 a 24.0 a
S-metolachlor 96% EC 192 28.0 ab 15a 4.5a 10.8 a 22.1 a
Oxadiazon 25% EC 120 28.9 ab 1.5a 4.6 a 10.8 a 25.0 a
Oxyfluorfen 23.5% EC 24 30.3 ab 1.6 a 4.7 a 109 a 24.3 a
Alachlor 50% EC 312 25.7b 1.6 a 4.7 a 109 a 25.1 a
Hand weeding - 31.4 ab 1.6 a 52a 12.7 a 25.6 a
Nontreated - 33.8a 1.6 a 4.7 a 114 a 24.0 a
CV(%) 133 9.95 10.29 10.73 8.90

Means followed by a same letter are not significantly difference at the 5% level by DMRT



Table 9. The results of the analysis of pre-emergence herbicides residues in the soil in

experimental plots, Khun Wang district, Chiang Mai province

Herbicide Depth Herbicides Residues (mg/kg)
(cm.) Acetochlor Pendimethalin  S-metolachlor Oxadiazon  Oxyfluorfen  Alachlor
BA 0-10 cm. 0.01 <0.01 <0.01 ND ND 0.06
10-20 cm. 0.02 0.03 <0.01 ND ND 0.09
0 DAA 0-10 cm. 0.48 1.66 0.05 0.25 0.04 0.45
10-20 cm. 0.23 0.28 <0.01 0.03 <0.01 0.03
19 DAA 0-10 cm. 0.04 0.42 <0.01 0.22 0.01 0.01
10-20 cm. 0.03 ND <0.01 0.39 <0.01 0.02
40 DAA 0-10 cm. 0.17 1.93 0.01 0.02 <0.01 <0.01
10-20 cm. 0.04 0.05 <0.01 0.01 <0.01 <0.01
60 DAA 0-10 cm. 0.25 0.05 <0.01 0.02 0.01 0.03
10-20 cm. 0.04 0.03 <0.01 <0.01 0.01 0.01
75 DAA 0-10 cm. 0.09 0.46 0.01 0.43 0.01 0.02
10-20 cm. 0.02 0.02 <0.01 <0.01 <0.01 0.01
81 DAA 0-10 cm. 0.01 0.02 <0.01 <0.01 0.01 <0.01
10-20 cm. 0.01 0.01 <0.01 <0.01 <0.01 <0.01

Remark : BA: Before Application  DAA: Day After Application  ND: Not detected



Table 10. The results of the analysis of pre-emergence herbicides residues in the soil in

experimental plots, Mae Chaem district, Chiang Mai province

Herbicide Depth Herbicides Residues (mg/kg)
Acetochlor Pendimethalin  S-metolachlor Oxadiazon  Oxyfluorfen Alachlor
BA 0-10 cm. <0.01 <0.01 ND ND ND <0.01
10-20 cm. ND ND ND ND ND <0.01
0 DAA 0-10 cm. 1.84 0.55 0.01 0.03 0.03 0.03
10-20 cm. ND 0.05 ND ND 0.01 <0.01
19 DAA 0-10 cm. 0.12 0.12 <0.01 0.06 0.01 0.01
10-20 cm. 0.02 0.01 <0.01 <0.01 <0.01 <0.01
40 DAA 0-10 cm. 0.13 1.05 <0.01 <0.01 0.03 <0.01
10-20 cm. 0.04 <0.01 ND ND ND ND
60 DAA 0-10 cm. 0.01 0.02 <0.01 <0.01 <0.01 <0.01
10-20 cm. <0.01 <0.01 <0.01 ND <0.01 <0.01
75 DAA 0-10 cm. 0.01 <0.01 <0.01 0.03 <0.01 <0.01
10-20 cm. 0.01 0.27 <0.01 <0.01 <0.01 <0.01
81 DAA 0-10 cm. 0.09 0.05 <0.01 <0.01 <0.01 <0.01
10-20 cm. 0.01 0.01 <0.01 0.02 <0.01 <0.01

Remark : BA: Before Application

DAA: Day After Application

ND: Not detected

Table 11. The equation of decomposition and the half-life (day) of each pre-emergence

herbicides after application

Herbicide Khun Wang Half-life Mae Chaem Half-life Half-life (Day) DTs, (Day)
district (Day) district (Day) (NIPC,1994) (PPDB, 2007)
Acetochlor y = 0.2536e 9% 34.65 y = 0.6805e %% 15.4 15 121
Pendimethalin vy = 1.8332¢ %% 1732y =0.4811e%%" 25.67 90 100.6
S-metolachlor  y = 0.0284e %% 16.11  y =0.013e%%% 16.11 - 21
Oxadiazon y = 0.1838e 0% 28.87 y =0.0296e %% 33 60 165
Oxyfluorfen 'y = 0.0246e %™ 38.5 y = 0.0225¢ %01 40.76 35 73
Alachlor y = 0.0230e %% 2235  y = 0.0230e 00 17.33 - 14




Table 12. Effect of herbicides residues in soil from 40 and 60 day after treatment on corn, in

Khun Wang district, Chiang Mai province

Rate 40 day after treatment 60 day after treatment
Treatment
(gairai’)  height fresh weight height  fresh weight
Acetochlor 50% EC 250 553 a 55b 77.7 abc 253 ab
Pendimethalin 33% EC 264 64.7 a 7.7 ab 83.7 ab 24.8 ab
S-metolachlor 96% EC 192 61.7 a 133 a 90.3 a 44.0 a
Oxadiazon 25% EC 120 62.0 a 11.0 ab 77.7 abc 24.8 ab
Oxyfluorfen 23.5% EC 24 62.0 a 59b 570c 204 b
Alachlor 50% EC 312 62.7 a 10.1 ab 67.3 abc 233 ab
Hand weeding - 64.3 a 10.0 ab 63.3 bc 214b
Nontreated - 56.7 a 7.1ab 67.0 abc 194 b
CV(%) 1.7 41 18.3 a4.2

Means followed by a same letter are not significantly difference at the 5% level by DMRT

Table 13. Effect of herbicides residues in soil from 40 and 60 day after treatment on corn, in

Mae Chaem district, Chiang Mai province

Rate 40 day after treatment 60 day after treatment
Treatment
(gairai’)  height fresh weight height  fresh weight
acetochlor 50% EC 250 56.0 a 4.6 a 513 a 189 a
pendimethalin 33% EC 264 55.0 a 6.4 a a7 a 124 a
s-metolachlor 96% EC 192 55.0 a 7.8 a 58.3 a 198 a
oxadiazon 25% EC 120 553 a 6.6 a 48.0 a 128 a
oxyfluorfen 23.5% EC 24 52.0 a 4.0 a 52.7 a 14.6 a
alachlor 50% EC 312 50.7 a 4.0 a 533 a 15.1a
Hand weeding - 533 a 58a 49.0 a 10.7 a
Nontreated - 50.7 a 54a 523 a 16.1 a
CV(%) 13.9 a7.6 18.7 35.1

Means followed by a same letter are not significantly difference at the 5% level by DMRT






