349
nsvadauLazimuIgUnsalifuifgmandnuzniILULviadue1ananUsznauld
dwfumsiiuiieauswiadugs
Testing and Development of Pipe-Type Coconut Harvesting EqQuipment

for Tall Coconut Trees
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Abstract

The impact of PETA (People for the Ethical Treatment of Animals) allegations regarding the use of
monkeys in coconut harvesting, It has a huge impact on the Thai coconut export industry. Researchers have
developed a coconut harvesting device to solve this problem. This project aims to develop equipment
harvesting for tall coconut trees to replace the use of monkeys. Material types of stick handles, coconut
harvesting knives and style of coconut harvesting knives were investigated. The results found that the coconut
stick handle made from carbonfiber is stronger than other materials. The SUP9 steel for making coconut

harvesting knives could maintain its sharpnes for a longer time than other types of steel. The third type of
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coconut harvesting knife was easier to use and requires less force to harvest than other types. The coconut
harvesting equipment developed the length of the handle could be adjusted. The coconut harvesting
equipment could harvest coconuts 18-20 meters height. When transporting coconut harvesting equipment,
the length could be adjusted to 6.5 meters for convenient to carry on.

Keywords: Coconut, Coconut Harvesting
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Figure 1: Blade characteristics
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Figure 2: Pipe and fitting

Figure 3: Carbon fiber pipe (TenAsia Corporation, 2023)
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Table 1 Compare size and weight of Aluminium pipe and carbon fiber pipe
weight (kg.)
Pipe diameter
Aluminium Carbon fiber
& a5 mm. length 6 meter 3.27 2.87
(& 38 mm. length 6 meter 2.75 2.67
(& 32 mm. length 6 meter 2.26 223
& 29 mm. length 4 meter 1.29
ey 8.28 9.06

Figure 5: Pipe fitting and Knife fitting
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Figure 6: Model of knife

Figure 7: prototype knife
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Abstract

The used of pesticide for prevent and eliminate pests. They are harmful to health of humans and
animals and the pesticides contaminate the environmental which effects to ecology and food chain. The main
objective of the study was to survey of pesticide residues in soil from mangoes crops, on the health impact
from pesticide risk on farmers at Upper Northeast of Thailand. The sample of soil from Kalasin, Khon Kaen,
Chaiyaphum, Sakon Nakhon and Udon Thani provinces were collected and prepared for pesticide residues
analysis. This study was conducted from January to May 2023. A total of 48 samples were prepared and
analyzed by liquid chromatography-tandem mass spectrometry (LC-MS/ MS) determination. The results
showed that the level of pesticide residues in 25 sample (52% of all samples) (0.01-0.93 mg/kg) pesticide
residues of 18 pesticide was found. They were ametryn, azoxystrobin, bufrofezin, cabaryl, carbendazim,
chlofenapyr, chlorantraniliprole, clothianidin, difenoconazole, fipronil, sulfone, hexaconazole, imidacloprid,

lambda-cyhalothrin, prochloraz, Spinosad D, thiamethoxam and thiram. The health risk assessment was
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calculated using Hazard Index (HI) were less than 1 which the acceptable level (HI<1). However, farmer should
be realized the residues of these insecticides used in cultivation.

Keywords: Pesticide residues in soil, Risk assessment, Mango
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Table 1 Frequencies of pesticides detected in soil from mangoes crop in Upper NorthEast Thailand
Number of Amount of pesticide
Pesticides detected Type WHO classification
samples detected detected (mg/NA.)
ametryn HBC Il 1 0.04
azoxystrobin FUC U 3 0.01-0.09
bufrofezin INS Il 4 0.01-0.31
cabaryl INS I 1 0.07
carbendazim FUC U 15 0.01-0.58
chlofenapyr INS Il 1 0.02
chlorantraniliprole INS U 3 0.01-0.04
clothianidin INS Il 3 0.01-0.03
difennoconazole FUC Il 5 0.01-0.07
fipronil INS Il 1 0.02
Fipronil sulfone INS Not listed 1 0.12
hexaconazole FUC Il 4 0.01-0.04
imidacloprid INS Il 19 0.02-0.93
lambda-cyhalothrin INS I 3 0.01-0.03
prochloraz FUC Il 5 0.01-0.02
Spinosad D INS U 1 0.96
thiamethoxam INS I 10 0.02-0.24
thiram FUC Il 4 0.03-022
Il =Moderately hazardous, Ill =Slightly hazardous, U=Unlikely to present an acute hazard (World Health Organization,
2020), INS = insecticide, FUC = fungicide, HBC= herbicide
Table 2 Assessment of consumption risk for Soil from mangoes crop in Upper NorthEast Thailand
Plots Residues LADD HQ HI =>HQ Health
Pesticide RfD
No. (mg/ke) (mg/kg-day) (%) (%) Risk
1 buprofezin 0.01 1.60 x 108 0.5 319x 108 1.45x10° accept
carbendazim 0.17 271 x 107 0.02 1.36 x 10°
imidacloprid 0.03 4.79 x 108 0.06 7.98 x 107
thiamethoxam 0.03 4.79 x 108 0.5 9.58 x 108
2 imidacloprid 0.02 3.19x 108 0.06 532x 107  532x107 accept
3 carbendazim 0.02 3.19 x 108 0.02 1.60 x 106 239 x 106 accept
imidacloprid 0.03 4.79 x 108 0.06 7.98 x 107
4 carbendazim 0.07 1.12 x 107 0.02 559 x 10 6.12x 10° accept
imidacloprid 0.02 3.19x 108 0.06 5.32 x 107
5 imidacloprid 0.06 9.58 x 108 0.06 1.60 x 10° 213 x 10 accept
6 imidacloprid 0.02 3.19x 108 0.06 532x 107  532x107 accept
7 carbendazim 0.03 4.79 x 108 0.02 239x10%  3.83x10° accept
imidacloprid 0.03 479 x 108 0.06 7.98 x 107
prochloraz 0.01 1.60 x 108 0.025 6.39 x 107
8 carbendazim 0.02 3.19 x 108 0.02 1.60 x 106 1.60 x 10 accept
9 imidacloprid 0.03 4.79 x 108 0.06 7.98 x 107
10 thiram 0.03 4.79 x 108 0.025 1.92 x 106 1.92 x 10 accept
11 carbendazim 0.02 3.19 x 108 0.02 1.60 x 106 1.44 x 10° accept
thiram 0.2 3.19 x 107 0.025 1.28 x 10°
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12 carbendazim 0.28 4.47 x 107 0.02 2.23x10° 2.24 x 10° accept
buprofezin 0.02 3.19 x 108 0.5 6.39 x 108
13 carbendazim 0.03 479 x 108 0.02 239x10%  1.11x10°® accept
hexaconazole 0.01 1.60 x 108 0.0025 6.39 x 10
imidacloprid 0.04 6.39 x 108 0.06 1.06 x 106
prochloraz 0.02 3.19x 10°® 0.025 1.28 x 10°°
14 chlorantraniliprole 0.01 1.60 x 108 1.56 1.02x 10%  7.0x 10° accept
difenoconazole 0.01 1.60 x 108 0.16 9.98 x 108
hexaconazole 0.01 1.60 x 108 0.0025 6.39 x 10
imidacloprid 0.02 3.19 x 108 0.06 532 x 107
15 azoxystrobin 0.01 1.60 x 108 0.18 8.87x 108 3.63x10° accept
carbendazim 0.08 1.28 x 107 0.02 6.39 x 10
chlorantraniliprole 0.02 3.19x 108 1.56 2.05x 1078
lambda-cyhalothrin 0.01 1.60 x 108 0.005 3.19 x 10°
difenoconazole 0.02 3.19x 108 0.16 2.00 x 107
hexaconazole 0.04 6.39 x 108 0.0025 255 x 10°
imidacloprid 0.01 1.60 x 108 0.06 2.66 x 107
prochloraz 0.01 1.60 x 108 0.025 6.39 x 107
16 ametryn 0.04 6.39 x 108 0.015 4.26 x 10%  2.28 x 10°® accept
carbendazim 0.02 3.19x 108 0.02 1.60 x 10°°
chlofenapyr 0.02 3.19x 108 0.05 6.39 x 107
difenoconazole 0.04 6.39 x 108 0.16 3.99 x 107
hexaconazole 0.02 3.19x 108 0.0025 1.28 x 10°
imidacloprid 0.07 1.12 x 107 0.06 1.86 x 10
prochloraz 0.02 3.19x 108 0.025 1.28 x 108
17 cabendazim 0.08 1.28 x 107 0.02 6.39 x 10° 1.72 x 10° accept
clothianidin 0.03 4.79 x 108 0.1 4.79 x 107 1.08 x 10° accept
lambda-cyhalothrin 0.01 1.60 x 108 0.005 3.19 x 10°
imidacloprid 0.24 3.83 x 107 0.06 6.39 x 10
thiamethoxam 0.24 3.83 x 107 0.5 7.66 x 107
18 azoxystrobin 0.09 1.44 x 107 0.18 7.98E-07 9.89 x 10° accept
buprofezin 0.31 4.95 x 107 0.5 9.90 x 107
carbendazim 0.58 9.26 x 107 0.02 4.63 x 10°
clothianidin 0.01 1.60 x 108 0.1 1.60 x 1077
lambda-cyhalothrin 0.03 4.79 x 108 0.005 9.58 x 10
difenoconazole 0.07 1.12x 107 0.16 6.98 x 107
imidacloprid 0.93 1.48 x 10 0.06 2.47 x 10°®
Spinosad D 0.96 1.53 x 10 0.1 1.53 x 10°
thiamethoxam 0.09 1.44 x 107 0.5 2.87 x 107
19 carbaryl 0.07 1.12 x 107 0.01 1.12x10°  447x10°  accept
carbendazim 0.23 3.67 x 107 0.02 1.84 x 10°
imidacloprid 0.57 9.10 x 107 0.06 1.52 x 10°
20 thiram 0.11 1.76 x 107 0.025 7.02x10%  7.02x10°  accept
21 thiram 0.22 351 x 107 0.025 1.40x 10°  1.40x 10°  accept
22 difenoconazole 0.06 9.58 x 10°® 0.16 599 x 107 299 x 10°  accept
imidacloprid 0.09 1.44 x 107 0.06 2.39 x 10°
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23 azoxystrobin 0.01 1.60 x 108 0.18 8.87x10%  9.65x 10%  accept
buprofezin 0.01 1.60 x 108 0.5 3.19 x 108
chlorantraniliprole 0.04 6.39 x 108 1.56 4.09 x 108
clothianidin 0.02 3.19 x 108 0.1 3.19 x 107
fipronil 0.02 3.19 x 108 0.009 3.55x 10°
Fipronil sulfone 0.12 1.92 x 107 0.0002 9.58 x 10
imidacloprid 0.06 9.58 x 108 0.06 1.60 x 106
prochloraz 0.02 3.19x 108 0.025 1.28 x 10°°
thiamethoxam 0.07 1.12 x 107 0.5 2.23 x 107

24 carbendazim 0.01 1.60 x 108 0.02 798 x 107 166 x 10°  accept
imidacloprid 0.03 4.79 x 108 0.06 7.98 x 107
thiamethoxam 0.02 3.19x 108 0.5 6.39 x 108

25 carbendazim 0.02 3.19 x 108 0.02 1.60 x 10¢ 317 x10%  accept
imidacloprid 0.05 7.98 x 108 0.06 1.33 x 10°®
thiamethoxam 0.03 4.79 x 108 0.2 239 x 107

Average 1.31 x 102 accept

Remark : RfD according to Pesticide Properties Database (PPDB) (IUPAC, 2019) and IRIS Assessment (U.S. EPA, 2018)
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