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Efficacy and Residues of Bromacil and Diuron for Weed Control in Pineapple Fields
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Abstract: The widespread use of bromacil and diuron in pineapple fields raises the possibility of residue
accumulation following repeated applications. This can impact health, food and environmental safety. Therefore,
the objectives of this study were to evaluate the effect of herbicide following repeated applications on pineapple
fields and determine the herbicide residues in soil by UPLC-MS/MS. Field experiments were conducted from
November 2015 to August 2016 in Chon Buri. The experiment was a RCBD with four replications. The
treatments were 1) weed check, 2) hand weeding, 3) bromacil 2,000 + diuron 2,000 g a.i./ ha, and 4) bromacil
5,000 + diuron 2,500 g a.i./ ha. Herbicide applied at 0, 90 and 180 DAP. Evaluation the effect of herbicide for
weed control following repeated applications on pineapple fields. With the application of bromacil 2,000 +
diuron 2,000 g a.i./ ha was sufficient to provide satisfactory full-season control of several weed species, caused
no visible crop injury and had no effect on plant growth but effect on final yield. Bromacil 5,000 + diuron 2,500 g
a.i./ ha caused visible crop injury after herbicide applications. The visual injury seen in pineapple after herbicide
application was chlorosis and transient and had no effect on plant growth but effect on final yield. In addition,
determination of herbicide residues were showed low levels of bromacil and diuron in soil at 90 DAA. The
application of bromacil 5,000 + diuron 2,500 g a.i./ ha caused the highest herbicide residues in soil. Bromacil
residues were higher than of diuron residues in soil. In the dry season, herbicide residues was showed
accumulation in soil. In the rainy season, herbicide residues was not accumulation in soil. The results indicated
that after 3 times of application, bromacil 2,000 + diuron 2,000 g a.i/ ha was the optimal dosage for weed
control. Herbicide residues were present in soil which are not above the maximum permissible concentration as
restricted by the Pollution Control Department.
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Table 1. Weed control treatments used during the experiment

Treatments Dosage (g a.i./ ha)’

Site of action

Application timing

1. Weedy check -
2. Hand weeding -
3. bromacil + diuron 2,000 + 2,000

4. bromacil + diuron 5,000 + 2,500

Photosynthesis
inhibitors
Photosynthesis

inhibitors

- once a month

Pre-emergence (0 DAP?)
Post-emergence (90 and 180 DAP)
Pre-emergence (0 DAP)
Post-emergence (90 and 180 DAP)

1g a.i./ ha = grams active ingredient per hectare (1 ha = 6.25 rai)

*DAP = days after planting
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Table 2. Effect of herbicides application on weed cover and crop injury after the 1% application at 0 day after

planting
Weed cover score' (Days after application) Crop injury score’ (Days after application)
Treatment
15 30 45 60 75 90 15 30 45 60 75 90
1. Weedy check 94 9a 9a 9a 9a 9a 1 1 1 1 1 1
2. Hand weeding 9a 9a 2b 4b 2b 4b 1 1 1 1 1 1
3. bromacil 2,000 + 2b 1b 1c 1c 1b 2c 1 1 1 1 1 1
diuron 2,000 g a.i./ha
4. bromacil 5,000 + 2b 1b 1c 1c 1b 1c 1 1 1 1 1 1
diuron 2,500 g a.i./ha
SD 350 400 334 327 336 310 0 0 0 0 0 0
F-test > = - - - - ns ns ns

ns ns ns

"Weed cover score using a scale of 1 to 9 where 1 represents no weed cover, and 9 completely weedy plot

% Crop injury score using a scale of 1 to 9 where 1 no effect (all foliage green and alive), and 9 complete kill

*Means with in a column followed by different letter are significantly different according to Fisher's protected LSD test;

*k —

Significant difference at P< 0.01; ns = Non significant

Table 3. Effect of herbicides application on weed cover and crop injury after the 2™ application at 90 days

after planting

Weed cover score' (Days after application)

Crop injury score’ (Days after application)

Treatment
15 30 45 60 75 90 15 30 45 60 75 90
1. Weedy check 94’ 9a 9a 9a 9a 9a 1b 1b 1b 1b 1b 1b
2. Hand weeding 3b 3b 2b 3b 2b 3b 1b 1b 1b 1b 1b 1b
3. bromacil 2,000 + 1c 1c 2b 2bc 2b 2bc 1b 1b 1b 1b 1b 1b
diuron 2,000 g a.i./ha
4. bromacil 5,000 + 1c 1c 1c 1c 1c 1c 3a 3a 3a 2a 4a 2a
diuron 2,500 g a.i./ha
SD 330 328 320 316 328 318 1.00 1.00 1.00 043 1.30 043
F-test - - - - - - - - - - - -

' Weed cover score using a scale of 1 to 9 where 1 represents no weed cover, and 9 completely weedy plot

% Crop injury score using a scale of 1 to 9 where 1 no effect (all foliage green and alive), and 9 complete kill

*Means with in a column followed by different letter are significantly different according to Fisher’s protected LSD test;

** = Significant difference at P<0.01
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Table 4. Effect of herbicides application on weed cover and crop injury after the 3 application at 180 days

after planting

Weed cover score' (Days after application)

Crop injury score’ (Days after application)

Treatment
15 30 45 60 75 90 15 30 45 60 75 90
1. Weedy check 94’ 9a 9a 9a 9a 9a 1b 1b 1 1 1 1
2. Hand weeding 2b 4b 4b 6b 3b 3b 1b 1b 1 1 1 1
3. bromacil 2,000 + 2b 1c 1c 1c 2c 2c 1b 1b 1 1 1 1
diuron 2,000 g a.i./ha
4. bromacil 5,000 + 1c 1c 1c 1c 1b 1c 4a 2a 1 1 1 1
diuron 2,500 g a.i./ha
SD 322 327 327 342 313 313 130 056 0 0 0 0
F-test > = * * = = = * ns ns ns ns

"Weed cover score using a scale of 1 to 9 where 1 represents no weed cover, and 9 completely weedy plot

% Crop injury score using a scale of 1to 9 where 1 no effect (all foliage green and alive), and 9 complete kill

*Means with in a column followed by different letter are significantly different according to Fisher's protected LSD test;

= Significant difference at P< 0.05; ** = Significant difference at £<0.01; ns = Non significant
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Figure 1. Effect of herbicides application on number weed populations in pineapple fields (a) the 1%

herbicide applications (b) the 2™ herbicide applications (c) the 3™ herbicide applications. G is

gramineae including goose grass, running grass, fingergrass, crowfoot grass, scandent pani and

feather pennisetum. B is broadleaf including horse purslane, morning glory, obscure morning glory,

phasey bean, slender amaranth, praxelis. DAA is day after application
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Table 5. Effect of herbicides application on plant height and yield of pineapple

Plant height (cm)

Treatment 1* application 2" application 3" application e
(ton/ha)
30 DAA 60 DAA 90 DAA 30 DAA 60 DAA 90 DAA 30 DAA 60 DAA 90 DAA
1. Weedy check 8.22 8.98 10.60 b 12.50 ¢ 14.12b 14.90 b 15.82b 23.00b 23.62b 2490 c
2. Hand weeding 8.64 9.21 12.18a 1340bc 17.32 a 17.85a 2220 a 30.35a 31.28a 47.99 bc
3. bromacil 2,000 + 8.16 9.42 12.78 a 14.70 a 18.08 a 18.27 a 22.00 a 30.72a 34.10a 7459 a
diuron 2,000 g a.i./ha
4. bromacil 5,000 + 8.11 9.47 1218 a 1380ab 16.73 a 17.15a 20.82 a 29.52 a 31.72a 69.23 ab
diuron 2,500 g a.i./ha
C.V. (%) 11.25 6.23 6.29 5.52 6.28 7.97 9.06 12.99 9.04 27.99
LSD 1.49 1.32 1.21 1.20 2.39 217 2.93 8.48 4.36 2.26
Fotost ns ns w « ok « - . - ok

Remarks: 1° application = 0 day after planting; 2" application = 90 days after planting; and 3¢ application = 180 days after planting

'DAA = days after application

?Means with in a column followed by different letter are significantly different according to LSD test;

* = Significant difference at P< 0.05; ** = Significant difference at £<0.01; ns = Non significant
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Table 6. Determination of herbicide residues in soil

Bromacil residues (mg/kg dry soil)

Diuron residues (mg/kg dry soil)

Treatment 1% application 2™ application 3“ application 1 application 2" application 3 application
0DAA'" 90DAA O0DAA 90DAA ODAA 90DAA ODAA 90DAA ODAA 90DAA O0DAA 90DAA
1. Weedy check 015¢ 0.13¢c 0.13b 0.11c 0.11c 0.04c 0.015¢ 0015¢ 0015¢c 0.027c 0027c 0029b
2. Hand weeding 0.15¢ 0.13¢c 0.13b 0.11¢c 0.11¢c 0.04c 0.015¢ 0015c 0015c 0027c 0027c 0029b
3. bromacil 2,000 + 0.66b 057b 1040a 340b 1020b 046b 0086b 0034b 0630b 0470b 7400b 0.230a
diuron 2,000 g a.i./ha
4. bromacil 5,000 + 140a 0.79a 10.70a 490a 3380a 110a 0.110a 0041a 0800a 0620a 9600a 0230a
diuron 2,500 g a.i./ha
C.V. (%) 152 0.73 013 0.33 0.06 1.72 6.50 1.01 151 114 023 3.27
LSD 0.02 0.01 0.02 0.02 0.02 0.02 0.01 0.00 0.01 0.01 0.03 0.01

F-test

ok e e e *%

Remarks: 1° application = 0 day after planting; 2" application = 90 days after planting; and 3¢ application = 180 days after planting

'DAA = days after application

# Means with in a column followed by different letter are significantly different according to Fisher's protected LSD test;

* = Significant difference at P<0.05; ** = Significant difference at P< 0.01
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