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ABSTRACT

The survey of mushroom growers’ behaviors for pesticide application was investigated at Nongyaplong
district, Phetchburi province, Chom Bueng district, Ratchaburi province and Wihan Daeng district, Saraburi
province by questionnaires and personal interview of 90 selected households. The results revealed that farmer
respondents interviewed were female 68.87% and male 31.13%. They were mostly graduated in primary
school and income per month ranged from 5,000 to 10,000 baht per month. Among mushroom growers,
51.1% had experienced less than 5 years in mushroom cultivation with their own land 89.87%. The most
commonly cultivated mushrooms were oyster mushroom (Pleurotus sajor-caju (Fr.) Singer ) and jew’s ear
mushroom (Auricularia auricular (Hook) Underw). Problems feed by mushroom growers were insect and
mite pests, weather and low mushroom production. These growers preferred to control insect and mite pests
by using chemical pesticides 85.7%, chemicals used were in the group of carbamates, organophosphate,
pyrethroides and formamidine. The farmers bought pesticide from local stores 82.7%, and the reasons to use
the chemicals were quick, easy and effective and easy to obtain. Thirty three percent of farmers left
mushroom products 3 days after the last application. They changed the chemicals used immediately when
they noticed the insect resistant appearance and read the label before the application. Farmers wore the
protection clothes and cleaned their bodies after each spay. The study found that most of the farmers using
chemicals had a few toxicity symptom from use, only 14.2% was obtained, slightly symptoms such as
nausea, vomiting, dizziness, muscle pain and fatigue.

The pesticide residues in mushrooms was performed by randomly sampling of four kinds mushrooms
namely, straw mushroom (Volvariella volvacea), oyster mushroom, Indian oyster mushroom, and Jew's ear
mushroom from the wholesale market, in Bangkok and vicinity of three markets including Tai market, Mum
Muang Rangsit market, and Pak Khlong Talat market, totally 108 samples. Analyzing the amount of

insecticide residue in three groups as organophosphate, pyrethroid and carbamate by Gas Chromatography



v

Mass Spectrometer (GC-MS) was made. Analysis result showed that undetectable residue in all sample
mushrooms was obtained. The ability to detect residues of GC-MS analyser was not less than 0.002 ppm.
While residual extraction methods gave the percentage recovery (% recovery) as 87.8%.

The study of malathion residues in oyster mushroom, Jew's ear mushroom and cubes of mushroom by
spraying those as instruction (1,245 ppm) and doubling rates of instruction (2,490 ppm) was performed and
compared with the control group (distilled water, 0 ppm). They were sprayed three times; before the flower
opening 7 days, the day of flower opening and after flower opening 7 days. Samples were collected on 0
(immediately after spraying), 1, 3, 6, 10, 15, 21 and 28 days. Sample was extracted and analyzed for the
amount of pesticide residues by GC-MS. It was found that at the instruction rate in oyster mushroom, the
insecticide residues on days 0 and 1 were 35.91 and 1 ppm, respectively. While of Jew’s ear mushroom,
insecticide residues were 6.29 and 0.41 ppm, respectively and not found in cube of both mushrooms. As for
the day 0 at doubling rate, the residues found in oyster mushroom and Jew's ear mushroom were amounts of
90.16 and 37.33 ppm, respectively but not found in cubes of mushrooms. On the first day, at doubling rate of
instruction, insecticide residues in oyster mushroom and Jew's ear mushroom were 15.55 and 3.37 ppm,
respectively. On three day after spraying the malathion residue detected in oyster mushroom was 0.72 ppm
but did not find the residue in Jew's ear mushroom. Malathion residue highly decleased after 3 days until
undetectable.

The carbaryl residues in oyster mushroom, Jew's ear mushroom and cube of mushroom by spraying
insecticide at the instruction (850 ppm) and doubling rates (1,700 ppm) was also investigated and compared
with the control group (distilled water, 0 ppm). They were sprayed three times; before flower opening 7 days,
the day flower opening and after flower opening 7 days. Samples were collected on 0 (immediately after
spraying), 1, 3, 6, 10, 15,21 and 28 days. Sample was extracted and analyzed for the amount of insecticide
residue by GC-MS. The result showed that oyster mushroom when sprayed at the instruction rate, the residues
on 0, 1 and 3 days were 40.52, 3.13 and 0.37 ppm, respectively. In the cube of oyster mushroom gave
insecticide residue on day 0 as amount of 1.86 ppm. Insecticide residues of Jew's ear mushroom on days 0, 1
and 3 were 49.60, 13.44 and 0.45 ppm, respectively. In the cube of Jew’s ear mushroom gave insecticide
residue on day 0 as amount of 0.13 ppm. At doubling rate of instruction in oyster mushroom, the insecticide
residues on days 0, 1, 3 and 6 were 90.36, 8.48, 0.76 and 0.35 ppm, respectively. In cube of oyster mushroom,
the insecticide residues on day 0, 1 and 3 were 3.75, 0.75 and 0.58 ppm, respectively. While of Jew's ear
mushroom, insecticide residues on days 0, 1, 3 and 6 were 94.21, 33.89, 21.62 and 0.63 ppm, respectively.

In the cube of Jew’s ear mushroom gave insecticide residue on day 0 as amount of 0.80 ppm.
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wazSeuNeuANNLANA19TE1I19AIRA8 1Ag35015 DMRT (Duncan’s new multiple range test)

@

AszaunUFeN 95 % (p <0.05) TaslFTusunsuduSagy SAS



22

v
U

VUABDUMTANATS

(%

o g & Yy a3 A a o
msgauriauIvuLazua lvazReailuiio@eny

s o ' <3 ) ' a ° '
FINIDYWUVA 10 NTY 1?“:‘]\111«! Centrifuge tube UYH1IA 50 ml (®N Acetonitrile 10 ml m"l‘]JLSUEJT]Ju

7 I =
Votex mixer 11173271 1 41N
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Tara 10.0 33 16.7 10

UAULAD 90.0 96.7 83.3 90

e 0.0 0.0 0.0 0.0
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4. e ldmagdonsaund (MNABN)

A1 5,000 6.7 10.0 33 6.67
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44171 20,000 10.0 233 6.7 13.33
5. Uszaumsalumsmnziiia

MmN s 13.3 46.7 93.3 51.1

5-10 1 26.7 50.0 6.7 27.8

M 151 60.0 3.33 0.0 21.11
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amitraz amitraz
malathion malathion
acetamiprid acetamiprid
chlorpyrifos

methomyl




29

a Y ' Y S o Y 4 v U =
4.1.3 NHANIIUN ﬂ1§1‘lf mimuuawmmymnmmwmﬂmm@mumﬁmgﬂam IHIUNTIYI

duneveNTe FINIATY3 1Az uNeIIsUAL 9 IAaITYS 11U 90 HAIAISOU

Q

° Aa [l < o
MnMsd1sInganssumslFmsaimasveunsasnsginziiadunenuesnados
TINIAUNYTYT 51NN TINIATIFYF 1azdUN0INITUAL VINTAATZYS TI1UIU 90 HaIm
¥ '
Sou WUIUNHAINT Sesay 82.7 Femaalinni Al Tasldivanalumsidenldasaiin
3 o AqUT Ay 0 X gy o y & 1A v
wiumanuil 19410 duuzii uazmidelddie Taelionsinis ey 3 aseaofou Sooaz 51.97
5 1Y < a @ = ' = o J = '
MEATNIIMIiuszezInurananraInIsRanualsnil 3 Tu Taoinbasnsaiulvgiiniseu
= 9 3’; Y o o 1 gl.: [ 9
aanansaineulemnase aaglnsaiilosnuaues tazmhanuazeiasamennasmains 1y

A& 'Y

7 9| o Y ay v ) {
a3y quﬂﬂimm%’ﬂmﬂummﬂ%ﬁﬁmullmm NWiJﬂi]isllﬂ ﬁ’JiJL?fE]LL"UUEJTJ LUASNINLNNVIYT)
¥ = = AAQY 1o oA A o 3 ~ 9 '
INHYAINTIVYAT 83.47 11f‘ﬂilfﬂaEluﬁﬁl,ﬂll“Vlalalf@Q“V]H‘I/]Lll@ﬁ\‘ilﬂ@mu’ﬂlmﬁﬂllﬂ’ﬂllGH‘L!“VITL!G]E]?H‘E
ES v 1Aq ¥ ~ ' a A Y A A 9 v & oA
HU l,ﬂ‘lslﬁiﬂiﬁﬂuiﬂﬂlu“]/lcl%ﬁ1ﬁmll]lll‘WiJEﬂﬂWﬂﬂﬂ‘W‘Hﬁ]1ﬂﬂ155lclf’(ff1§3JLWEN 3080 14.2 INTUUN

2 v A A vy a AW ' - =
LA INITANUDYND ﬂﬁuulﬁ 21198 UJ19na 1010 LAz oUINDY (113190 4.3)



30

4 . o a o w 3 o
m919fl 4.3 Foyanernunganssums deashiauuasveunsasnsgimziias unenueangldea

~A o
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HINWTIYS  WWIAIWYS  dIndaaszis 39
1. amuiivoaishdauuag
Suswihonia 81.4 80 86.7 82.7
ANUIMUIY 40.7 30 13.3 28
2. mawaiiaenlFmsmdaunas
umaiui 62.9 33.3 30 42.07
AzAINALY 62.9 433 53.3 53.17
yanaouLuzi 44.4 13.3 6.7 2147
W08 44.4 13.3 133 23.67
3. 00513 1%
1 n¥urdou 26.0 17.4 16.7 20.03
2 afuifan 22 17.4 16.7 18.77
3 Asadou 37.0 52.2 66.7 51.97
4 fuRou 14.8 13 0.0 9.27
4. IUIZaZNOUNUNANANHAIDANUASITATIE
0 3 0.0 0.0 0.0 0.0
19U 26.0 233 0.0 16.43
2 W 18.5 40 13.3 23.93
3 9 55.5 6.7 36.7 32.97
1NN 3 T 0.0 30 50 26.67
5. msUiRauneuraznaamsldasmdaumas
srunanioulfnnais 100.0 90.7 777 89.47
milsteszoznalumaiiy
Jarsa 25.9 233 27.8 25.67
awgnsaillesiunnnss 96.2 90 120 87.97
ANNAZ0IAINMENNAS IHAT
Iy 3 100.0 100 100 100
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= 3 o o a A
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v a 81.4 91.3 77.7 83.47
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° ° o a A 9
Mhasmaaunasriaouun 1y
Vo 18.5 4.3 16.7 13.17
3NN
IFesanaaniissuiuasma

18.5 8.7 16.7 14.63
1yag
8. 2IMINANHIINMI TSNl
Tunwuemsipaiy 81.4 87.0 100 89.47
wuems higunsaldun endeu
Aeufsyy Whaiiesnduiile ua 29.6 13.0 0.0 142
DOUINAE.

2IMITU U5 Hluay vuaan 0.0 0.0 0.0 0.0
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4.2 f'ﬂﬁﬁﬂ‘H"Ii%ﬂ‘]]ﬂ%ll"lmﬁ1§ﬂ1‘i)ﬂ!!3~la\‘l‘ﬂﬂﬂﬂN‘lu!‘ﬁﬂﬂ?ﬁ]"I‘}’i‘ln!"lﬂclu!ellﬂﬂjx‘lmwuﬂ"mﬂﬁ

= o o w = Y < - - a
nnmsanpszaulTinamsivauuasiandlumia laoms quinualed1anias 1w 4 wiia
Y 1 < < 9 @ =l < 9 < o 1
Taun wave auradidants aursihiggiu naziiayvydl luaaiaviedsves
v v
NFUNNUMIUATTIUAU 3 aaa laun aanaln aaadyuiies utazaaialinnasenala sIuNITNA
@ ] a 4 a a 1 1
108 10619 TAg AT 1IZHMIENTHEANATG 39 ¥iia 9910@15 3 NG IAln organophosphate, pyrethroid
4 a 4 1 1 @ 1 X
11ag carbamate #281A304 GC-MS Wan151As1zHnUI linua1sandelunndiedie &9
a 4 a 4 a 4 [ 'o 1
ANVAWNTAVDINITATIVUATIZHAITNHANAIGUBUATOY GC-MS 11150 AT12H 13 11
Aan Y A Y A - 2 Y o A Vo
0.002 ppm YU NIFMIANATITNEANA 1A NYDSIFUANIT IANGUAY (%recovery) INNU 87.8%

(A15199 4.4)

v
=

A15197 4.4 Han15 AT IEHITIsMsanuasanfislunaialn aaiadyuiies uazaaia

hnaaosnain
Wuaasisaurasnndeludiausazaaia
R - ATaN 1 7990 2 AT 3
¥HAVDAUNA
aan AL R aan Aa1A aann
aaan 5 . aaaln 5 4 paan o .
et 1nnasinain ey 1hnaassnain Tyiies 1hnanesaain

wiaueihdanis  ND ND ND ND ND ND ND ND ND
iianafhggu  ND ND ND ND ND ND ND ND ND
wianhg ND ND ND ND ND ND ND ND ND
iayry ND ND ND ND ND ND ND ND ND

ND (non detected) Ao Tianunsansrawn1d f5inaind 0.002 ppm, % recovery = 87.8%

4.3 ﬂTiﬁﬂ‘}zﬂﬂ1‘iE’I’a'lﬂéhSII’OQE’I’”I‘Jﬁ”l%lﬂllﬂ»lﬁﬂﬁ‘l‘m‘i/!ﬂ]‘iwaﬂ!ﬁﬂu'ﬁ'ﬁl

4.3.1 MA@ IYaIasMIANNAI malathion luFianailwezifiayviy

o v £ < =]
mﬂmsﬁﬂy1‘1J'§mmmsm%mmm malathion @ﬂﬁiﬂumﬂuﬁ%i Pleurotus sajor-caju \iAY

Y 4 <3 o ] o w @
iy Auricularia auricular (Hook) Underw uazﬂ@m%mw Tﬂfmwms?mwumimfﬂmmaﬂuamw

! 3 o o u 1 g 0'/
AUS U (1,245 ppm) HASADIAUNVDNDATIAUS U (2,490 ppm) L‘Lﬁﬂﬂlﬁﬂ‘ﬂﬂ‘ﬂﬂqmﬂ’mﬂm (HIau
o = 1 ?}IJ A 1 A [ v A A a 9 @ 1 < @ [l ~
0 ppm) NNTRANU 3 ATI AD neullanen 79U Iunialanon tazilanonuan 73U UINUAIDY NN
9
0 (waﬁﬂwumuﬁ), 1,3,6, 10,15, 21 iag 28 ’Juwmﬂmmwumqqﬂﬁ’w 131m’e)mm1ﬁﬂﬂuazﬁ1"lﬂ
Pz MlS e aIsMsauNaInnf1ad8iAT 09 GC-MS Wy ludui o Naeunivesdas
o o Y <] Y 3 s A [

ALUHEUN W‘ummﬂmﬂuﬂaﬂmwnwmazﬂaﬂmﬂﬁﬁguﬂsmmmmu 90.16 ilag 37.33 ppm

o w ' ' Y Y tﬂy < o A A 1 @ o ° Y
AN L!@]VllIW‘]Jﬁ']iﬁﬂﬂWQslUﬂf)uLG]ff)LW@ Llaziuauﬂ 1 NADINIUDIDATIAUULUINUNITANAN
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o W < < 1w o w o A
ﬂl@\‘lﬁ'lﬁﬂ'l%ﬂlmaxﬂuﬂﬂﬂl‘ﬂﬂuN%‘hlLa%ﬂﬂﬂlWﬂﬁﬂHlﬂ'lﬂU 15.55 uag 3.37 ppm AUA AU LLaZ’JHﬁ
(% ' o w < 1w
3 wamwﬁwwumamammm malathion ﬂﬁ')ﬁ]W‘Uﬁ"liﬁﬂfgll'lxiqluﬂ@ﬂlﬁﬂu'lﬁ’l‘l"lm"lﬂ‘ﬂ 0.72 ppm L0
] < [ @ { 1 o w 1
ulﬂJW’Uﬁ"lﬁﬂﬂﬁjNGluﬂﬂﬂlﬁﬂﬁWk! wmmmuﬁ 3 NUIF1TNIVALNAN malathion aﬂawumn”lmwu
Y 1 = ' o ° o 1 o A Y < 9
NIIANAN mualumiuﬂwuﬁmemmmuzmwmﬂmu‘w ouaz 1 WUﬁTiﬁﬂﬂNiuﬂﬁ]ﬂ!ﬁﬂuNV‘h
1w < = 1 o
YSuaumny 3591 uaz 1 ppm uaz luasniiagnynua1sana19USuaunny 6.29 uag 0.41 ppm
T Y Y & < 2 Y = ] < 2 a A
uaz"luWummﬂmﬂuﬂaumﬁemWummﬁmemwmmwuiumwmewuw (M19519N 4.5) 21N
=2 @ o w . < Y < I
MIANHYITLEZ1I0IMIAAIIAIVDIAIAIIAUNAL malathion TuiHauaiwaziiay iy unyy

@ < { v o W . o 1 @
Exponential Tagnsaatedaluiiannaihndaniuasfidauuas malathion lusasiaoaunivesdns

-2.731(x+1) -3.581(x+1)

o o o o o 9 o w . U
ﬂ%m%u11,1,6366151?]1!&1!8‘141]1@’ﬁiJﬂﬁ y= 96.498¢ Uoe y=1289.5¢ ATuaIAY c?ﬂumu

-2.405(x_1) -2.731(x-+1)

voudiayny ldauns y=41351e AT y = 96.498¢ AAAY (NN 4.1)

$ a o w £ < < 4 I~
M15197 4.5 S a5 f19auuas malathion andalutauradh wiayuy uagdewyorvia lu
52ULIA1ANY) AW HaI0INNITRANY IUEATIAUE 1T (1,245 ppm) LAZOATIE BN

VBIMILULI (2,490 ppm) A59MUSINaesandelasldaTes GC-MS

F2IZIAINAIVIN PFnaa1sanig (ppm)
@ = [ = l o < Y I~
A3 IMINANY (ppm) MINANUATI waueth MAYHY
v o < ) X < < ) A
gy (3u) AONLA  NOUITDIHA  AonA  NoULTOLYA
. V. d 0 90.16%1.62 ND 37.33+£7.93 ND
DA ITOAMIA UL
1 15.55+£2.87 ND 3.37+1.08 ND
(2,490 ppm)
3 0.72+0.66 ND ND ND
R\, 0 35.9126.06 ND 6.2944.55 ND
L ERLRITEATR
1 1 ND 0.41+0.16 ND
(1,245 ppm)
3 ND ND ND ND
, 0 ND ND ND ND
NYUAIVA
1 ND ND ND ND
(0 ppm)
3 ND ND ND ND

ND (non detected) Ao liaunsansianyld AU3uad1n 0.002 ppm, % recovery = 87.8%
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= AN~
£ R2=1
I
=
\ e 2
£
=
| e
a -z
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SYEZNMYAINIRANUATITATNE ITYLINHANININANUATIGAMY

H o w | A < <3 o
canﬁ 4.1 lﬁu']mﬁ'ﬁﬂ']ﬂﬂuﬂaq malathion ‘VWIﬂ?gﬁﬂuﬂ’E)ﬂl,ﬂﬂuw’?/}\lmazﬂ’ﬂﬂLHQﬁWEWNiﬂﬂmi

Ranuluoasiamuziy (1,245 ppm) LaZd@oUN1VDI0ATIA UL (2,490 ppm) TuIU
1 % o 1o o < 9 @ o ° < 9
AU A; DT IdeunIduzaomanei, B: oaniauuziinenmauai, C:

o ' o o < o ° o <
2ATNFTIUNINWUSHINDNIMAY MY, D: 9O TIANUUSUIABNVIAY WY
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4.3.2 MITMBRVBIAINIAUNAY carbaryl ludiansthuazifiayviy

UY U

a o w 3
MM IAnEIYSu I aIsTATAuNA carbaryl and19 A w1 Plewrotus sajor-caju

3 v { o 1 o w
WRANNY Auricularia auricular (Hook) Underw Llﬁgﬂﬂuﬁﬂmﬂ Tagrimsaanuaisnvauyadlu

[ o 1 (% o

9318 UZ 1T (850 ppm) HAZADUNIVDIDATIA UL (1,700 ppm) 1/ToVNIVAVAGUAILAN

Y v
o U

Y v
(1InaU 0 ppm) KINTRANY 3 159 Ao newdlaaen 7 Tu Tunidlaaen uazidlaaenud 7 71 gu

< o ]

Nuaee1alusun 0 MasRanunui), 1,3, 6, 10, 15, 21 uaz 28 Wdeg1auananaziiili
a J 2 o w Y Y A ] Y A 1 o
'J!,ﬂi13‘ﬂWT]J??J"I‘EI!@'"I?ﬂ"lﬁ]ﬂllllﬂ\?ﬁﬂﬂ"l\iﬂ?ﬂlﬂi@\? GC-MS NUIBHAUNTIRANUAINOAT
o o o w Y v A [ 9
ﬂ“l,ugu'l‘W'Uf’f'liﬂ'li]ﬂllllﬂﬂ@]ﬂﬂ'l\ﬂﬂ'buﬂ 0,1uas 3 ﬂ?mm 40.52, 3.13 1ag 0.37 ppm ﬁ’JuGLUﬂ@u
dy <3 o w F) . A = ~ <3 o w
L“B@LW@WUﬁTﬁﬂ"\‘DﬂLLNﬂQﬂﬂﬂ']ﬂalu'luﬂ 0 ‘]Jﬁ\l']m 1.86 ppm YUZNADNUAY U PNV FITNIIALNA
v o A , y X g o o
ﬁﬂmﬂmu% 0,1uag3 ‘ﬂglﬂﬂ‘l 49.60, 13.44, 11a¥ 0.45 ppm ﬁ"Junl‘Llﬂ@ul%ﬂlﬂﬂWUﬁWﬁﬂT%ﬂlmﬁﬂ
9 o A = U ' @ o o < 9|
ﬁﬂmﬂuau‘w 0 ﬂilﬂm 0.13 ppm Iﬂﬂﬁlu’ﬁﬂuﬂl'ﬁ]\iﬁﬂ\u‘VIW'EN9@]51?]']&‘”3u’liuﬂﬂﬂlﬂ@u’l\i‘i/\h‘v‘lﬂ
o w U d‘ =3 T v 1 Y dy
asnvauualudui o, 1, 3 uaz 6 Ysuaumin 90.36, 8.48, 0.76 11ag 0.35 ppm d2u lunouIye
< a Y v A = A <
LW@WUﬁWﬁWHG]ﬂﬂ'NiH’JUW 0,1uas 3 ﬂill'lfl‘l 3.75,0.75 uag 0.58 ppm VUSNADNLH A YN
a F v A = 1 Y dy <
A5 NEANA1IUIUN 0, 1, 3 uaz 6 Usuia 94.21, 33.89, 21.62 1a 0.63 ppm au lunouFoLfia
o o 9 . A a A =
Wﬂﬁ'lﬁﬂ'lsﬂﬂllila\iﬂﬂﬂ']\islu’nm 0 ‘ﬂﬁll']m 0.80 ppm (113190 4.6) NNITANYITSYSLIAINIG
o > o 3 9 3 = )
HANYAIVDINITNIVALLN AN CarbarylGl‘LlL‘ViQUTQT‘IHLaglﬁﬂﬁ‘HHLﬂHLLUU Exponential Tﬂﬂfﬂﬁ
@ < Y A T o o @ T @ ) o [
’ﬁa'IEJC‘]'JG],ULWQH'NV\ITWQ@]Wuﬁ’]ﬁﬂ’mﬂullaﬂ carbaryl Gluammmmwmammnmzumazaﬁﬁ

Y

) . t o v [ <
1907051 awdey daludmveuiayvyla

-2.348(x+1)

Az ldaums y = 444.77¢ uag y=395.01e

-1.547(x+1) -2.352(x+1)

AUMT y = 690.98¢ 1A y = 738.64¢ MUAIAY (NN 4.2)
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Y - o w < < ! <
15199 4.6 Usvraa1smaauyad carbaryl@ﬂﬁ}'lﬂﬁlulﬂﬂu'lﬂ‘ﬂ'l IMAYry Lm%ﬁlﬂul%m‘ﬂﬂ Tu

5282170191990 U ©a991nMIsRaNU lueasiA Uz (8,500 ppm) LAZAOIUNIVD

' H @ a
293101 ULU(1,700 ppm) Lﬂdﬁﬂﬁlﬁﬂﬁﬂﬁ NANAIUAY (HINAU) G]i'J"l]‘Vi'l'iJiﬂJﬁllﬁ'li

ana1aTaeldinTes GC-MS

FZYLIIDINAIDIN WSuaensandig (ppm)
o A A - 2 Y <
29151N15RANY (ppm) MINANUATY a9 IMAYTY
v o < ) X < < ) A <
qANY (M) ADNLNA NOULBDLHA ADNIHA NOUITOLHA
0 90.36+6.61 3.75+1.70 94.21+5.59 0.80+0.13
. A . 1 8.48+2.97 0.75+0.27 33.89+6.90 ND
DATIHDUMANLUS U
3 0.76+0.29 0.5840.31 21.624+3.00 ND
(1,700 ppm)
6 0.35+0.14 ND 0.63+0.44 ND
9 ND ND ND ND
0 40.52+6.47 1.86+0.42 49.60+12.14 0.13+0.12
. . : 1 3.13+0.71 ND 13.4446.23 ND
DATIAULUEUN
3 0.37+0.10 ND 0.454+0.15 ND
(8,500 ppm)
6 ND ND ND ND
9 ND ND ND ND
0 ND ND ND ND
, 1 ND ND ND ND
NQUAIUAN
3 ND ND ND ND
(0 ppm)
6 ND ND ND ND
9 ND ND ND ND

ND (non detected) A9 iannsansrany'la AU5uadndn 0.002 ppm, % recovery = 87.8%
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] B

y — 395.016-2348(X+1)

R*=0.9973

0 1 3 6

3TUZNAMAINIAANUASIgAIY

D

y Y 73 8.646_2‘352(X+1)

] R?=0.9382
X
|
i

0 1 3 6
o a Y v
ITYSNAHAINIRANUANNTAMEY

a = o v ~ Y < 9| < o
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AN luons 1A uLE (8,500 ppm) LAZABUNIVOITAT AU (1,700 ppm) 1HTU

' @ [ 1o o < Y o ° <3
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o ' o o < o ° ) <
2ATTOUNIAWUSHINDNIK A YIY, D: 9T IAUUSUIADNUNIAY Y
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Insecticide Application in Mushroom Farms: A Survey Study in
Nongyaplong District, Phetchburi Province, Thailand

Udomporn Jompong ", Jarongsak Pumnuan , and Ammorn Insung

raculty of Agricultural Technology, King Mongkut’s Institute of Technogy Ladkrabang,
Bangkok 10520, Thailand

Abstract

A survey of insecticide application behayiors of mushroom farmers.in Nongyaplong district,
Phetchburi province, Thailand was. made during August-September, 2014. Thirty farmers were
sampled who generally worked in_approximately 5 mushroom houses containing about 2,000
mushroom cubes per house. The data were collected by using. structured interview method. The
results revealed that the most cultured ‘mushrooms were oyster mushroom (59.3%), Jew’s ear
mushroom (40.5%), and others(0.2%). It was found that in general farmers used insecticides
(carbaryl, methomy! and cypermethrin) for controlling insect pests (Cyllodes sp., Drosophila sp.
and Dasyses sp.) and mushroom  -mites (Luciaphorus  perniciosus . and Formicomotes
heteromorphus) by using direct spray method (57.1%). The insecticide treatments were normally
conducted 3-4 times a month with 1-3 days pesticide free period before the harvests. In addition,
chemical products with different trade names were generally substituted when resistance of insects
or mites were observed, with no consideration of the active chemicals. Insecticide treatments were
normally introduced in the morning after daily harvests, and insecticide users normally wore basic
chemical protection clothing and usually well rinsed after the application. The allergic symptoms
were observed, users normally evacuated from the areas, cleaned themselves, and rested. It is
suggested that insecticide using behaviors of the mushroom farmers could be the background
nformation for further studies on insecticide contamination in the mushroom products.

Keywords: structure interview, allergic symptom, insecticide contamination, carbamate

1. Introduction

[n Thailand, mushroom farming has been gaining more and more interest in 'many areas recently.
The typical species cultivated for commercial purposes are normally straw mushroom, oyster
mushroom, indian . oyster -mushroom, abalone mushroom  and ‘Jew’s ear mushroom [1].
Unfortunately, the problems related to insect and mite devastation have been causing economic
impacts and losses among the mushroom farmers in many areas. The problems are therefor
considered critical and need urgent resolution. Among the most important mushroom invaters are
Diptera (Sciaridae, Phoridae, Cecidomyidae, Scatopsidae, Drosophilidae and Dolichopordidae
famiilies), Lepidoptera (Tineidae family), and Coleoptera (Nitidulidae family) [2]. In addition,
mushroom mites such as Luciaphorus perniciosus, Formicomotes heteromorphus, Dolichocybe
iwdica and Histiostoma bakeri are also frequently found destroying the mushrooms and generally
resulting in up to 20-80% losses of the on-harvest product [3].

orresponding author:  Jompong_pest@hotmail.com
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Regarding the urgent need for control of insects and mites on mushroom farms, chemical
pesticides have been used extensively with relative incaution a bout proper amounts and methods
of application. This improper application of highly hazardous synthetic pesticides has been
icported, is resulting in problems for NAME pesticide user, mushroom consumers, and even the
surrounding ecological system. During the years 2003-2012, the Annual Epidemiological
Surveillance reported the average of 1,734 patients affected by pesticide related illness [4].
Moreover, [5] reported the contamination with carbaryl insecticides in abalone mushroom, oyster
mushroom, and indian oyster mushroom, while straw mushroom were reported having the health
hazardous amount of organochlorine insecticides. In addition, [5] reported pesticide residues in
mushrroms from upper northeastern Thailand in 2011-2013. In particular, 15% of the observed
samples were contaminated with chlopyrifos, eypermrthrin; methomy! and carbaryl, and 12.5% of
the samples had higher amount of methomyl residue than the maximum residues limit (MRL)
standard level.

Chemical pesticide residues have been' considered presenting a great risk in long term
environmental crisis [6]. Pumnuan eral {7] reported  detecting chlorpyrifos  and endosulfan
Lusecticides residues in the canals connected to Neptunia plantations in Samutprakarn province,
Thailand. In addition, Chaigarun et. al (2013) [8] reported the contamination of carbosulfan
insecticide in soil and water in 4 northeastern provinces, Thailand. In general, pesticide users
recognize the possible dangers of pesticides on their health and environmaent. However, they
normally lack knowledge of safe application and protection methods. Thus, the users generally
risk themselves accumulating lethal pesticides and having fatal health problems unknowingly. In
many cases, the patients were reported suffering vehronic symptoms with observable immediate
effects as mentioned on the pesticide product lables Ruangchai & Inmuong, 2013. In particular, a
report of [4] mentioned that over 90% of the patients were diagnosed affected by unidentifiable
pesticides, while the others (less than 10%) were reported suffering organophosphate carbamates
and other pesticide symptoms.

Regarding the improper application of chemical pesticides and possible hazards of
nesticides on the users, consumers, and the environment, this study aimed to nvestigate pesticide
application behaviors of mushroom farmers in Nhongyaplong district, Petchburi province,
“"hailand, in order to build up background information on possible problems related to improper
resticide application behaviors and draw up possible recommendations for future investigations
iegarding the resolutions and protection of possible hazardous sitnations caused by inappropriate
application of mushroom pesticides.

2. Materials and Methods

This study was a quantitative. research using survey oriented method, interview
techniques. The subjects. were 30 mushroom farmers in Nhongyaplong district, Petchburi
province, Thailand, selected by purposive sampling method. The data were collected using
mierview techniques in August-September 2014, and analysed using frequency, percentage, mean
score, minimum, maximum, and standard deviation in SPSS program.

The interviews were divided into 3 parts including;

I. Demographic information: close-ended question involving name, sex, marital status.
education, income, and working experience.

2. Mushroom farming information: close-ended question involving farming space, size
s~ number of mushroom houses, production cost, mushroom species, problem and solution, and
observable mushroom insects and on-harvest mushroom management.

3. Pesticide application behaviors: close-ended question involving pesticide sources,
using reasons, frequencies, pesticide free periods, using methods, insect resistance management,
« !l protection procedures, and observable symptoms.
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3. Results and Discussion

3.1 Average Demographic information
Most of the respondents in this study were female (73.3%) and 90% were married. The general
level of education was primary school. The average salary was 5,000-20,000 THB/month, and the
average mushroom farming experiences were 5-10 years (Table 1). However, it could not be
ncluded from the obtained information that most mushroom farmers were women. Mushroom
farming in the area was the family business. The interviews were conducted during the day time
when men usually went out for farm work. Consequently, the interview respondent were
housewives who normally worked at home. In addition, it was found from the interviews that
mushroom cultivation was introduced to the area 20-years ago. This information described why the
farmers that they had 5-10 years experience in mushroom cultivation.

3.2 Mushroom farming

The results showed that 92.9% of the farmers generally ran mushroom farms on their own lands,
with approximately 5 mushroom-houses on each farm (83.4%) and normally 2 mushroom species
were cultivated. In addition, it was found that a mushroom house contained approximately 2,001-
2,500 cubes (60%). The most cultivated mushroom species were oyster mushroom (96.7%) and
Jew’s ear mushroom (93.3%) with the average production cost at 10,001-20,000 THB/year/house.
Moreover, all the farmers encountered problems involving ‘mushreom pests, mushroom diseases,
weeds, poverty, and unsuitable environment. The higher devastating pests-included Drosophilidae
(100%). | Tineidae (93.3%) and ants (50.0%). In addition, L. perniciosus (83.3%) and F
heteromorphus (66.7%) were also found. The farmers generally used pesticides in the pest
management (90.0%). In particular, the frequently used pesticides included carbaryl, methomyl,
cypermethrin and chloptrifos. Medicinal plants were also alternately applied in the pest management
(60.0%). It was also found that the post-harvested cubes of Jew’s mushroom were normally mixed
with other materials in producing cubes for oyster mushroom cultivation, mixed with manure, or
simply discarded as leftover (Table 2).

The mushroom production in Nhongyaplong district, Petchburi province was relatively
considered as medium-sized cultivation with approximately 2,000-2,500 cubes per mushroom house.
{n addition, the area was generally suitable for multi-species cultivation, since this located in the
mountain-sided lower land, and mushrooms could be cultivated throughout the year. The farmers
reported the highest pest invasion as related to Seatopse sp. (Scatopsidae). However, this finding was
incongruent with the report of [3] which suggested the invasion of Lycoriella sp. (Sciaridae),
Megasellia sp. (Phoridae) and Heteropeza sp. (Cecidomyidae). It was possible that the farmer
mistook these flies for Scatopse sp., since the flies generally look similar but Scatopse sp. are
generally larger. In particular, this study reported 100% observation of Scatopse sp., while only
13.3% of other flies were mentioned.

3.3 Pesticide using behaviors
It was found in this study that almost all farmers (90%) applied chemical pesticide in the
management of mushroom- pests.. Generally, the pesticides were purchased from neighboring
grocer’s stores (81.4%) and suppliers (40.7%).- The reasons for using chemical pesticides were
mainly based on their immediate effects, convenience, availability, and recommendation of the
community leaders. The average application frequency was 3 times a month (37.0%) with 1-3 days
exemption before the harvests. Particularly, 55.5% of the farmers reported the 3 days exemption
{Table 3). This finding was in congruence with the pesticide application behaviors of water mimosa
farmer in Samutprakarn province. It was reported in the study that 55% of the famers purchased
chemical pesticides from neighboring grocers’ stores. The famers usually asked for
recommendations from the grocers with the belief that they were more skillful and had more
knowledge and experience [9]. Normally, the lack of pre-harvest exemption of pesticides could result
in the residues in fresh produce For example, [10] reported 89.4% of residues detection in fruits and
‘iutles in Surathani province, and 75.4% detection were also found in local vegetables in north-
easterni | hailand [8], but only 19.1% in GMP fruit and vegetable application[11].
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In the current study, it was also reported that the farmers generally read the application
guidelines on the products (100%), and cleaned themselves well after the applications (100%). Most
of the pesticide users (96.2%) wore protection outfits (insecticide users normally wear basic
chiemical protection clothing; cotton mask, long sleeved shirt and long trousers). In addition, 81.4%
of the users reported no pesticide related symptoms, while 29.6% reported non-serious health effects.
When resistances were observed, the famers usually changed the products with references to the
c<tive chemicals (81.4%), while 18.5% implemented the application of other products or medicinal
plants to supplement the performance of the in-use pesticides (Table 3). The findings were similar to
the report of [12] about the health impacts of pesticide on tobacco farmers in Kalasin province,
Thailand which revealed that 61.8% of the users had nonfatal symptoms like dizziness (61.8%) and
headache (56.4%). The symptoms were reported as related.to direct contact with organophosphate
and carbamates [13]. In the current study, it was found that the farmer normally lack knowledge
about the development of insect resistance, chemical standards, and the combination of pesticides.

Table 1. Demographic information of mushroom cultivation in Nhongyaplong district, Petchburi
province, Thailand. (n=30)

Demographic information Y Average percentage
1. Sex
Male 26.7
Female 73.3
2. Marital status
Single 10.0
Married 90.0
Divorced -
3. General level of education
Lower than grade 6 3.3
Primary school ) 70.0
Lower secondary school 10.0
High school 0.0
Diploma 3.3
. Bachelor Degree 33
4. The average salary THB/month/family
< 5,000 THB 6.7
5,001 = 10,000 THB 30.0
10,001 = 15,000 THB 333
15,001 —20,000. THB 20.0
>20,000 THB 10.0
S. Professional experience in mushroom farming
<5 years L34S
5-10 years 26.7
t _11-15 years 40.0
| >15 vears 20.0
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Table 2. Information on the mushroom farming in Nhongyaplong district, Petchburi province,

Thailand. (n=30)

| . .
. _Information of mushroom farming l

Average percentage

1. Cultivation area

2 Cypermethrin 4. Chlorpyrifos

Own lands 92.9
rentals 71
2. Number of mushroom houses
<35 houses 46.7
5-10 houses 36.7
11-15 houses 13.3
> 15 houses 33
3. Size of mushroom houses
< 1,500cubes per houses 10.0
. 1,501 -2,000 cubes per houses 10.0
2,100 - 2,500 cubes per houses 60.0
> 2,500 cubes per houses 20.0
4. Mushroom species (Answer more than 1)
Yanagi mushroom o]
Oyster mushroom 96.7
Jew’s ear mushroom e
S. Production costs per houses
< 10,000 THB 10.0
10,001 -20,000 THB 66.7
20,001 =30,000 THB 16.7
> 30,000 THB 6.6
6. Problem and solution in mushroom cultivation(Answer more than 1)
Insects and mites 100.0
Mushroom diseases 100.0
Not flowering 100.0
Weeds 100.0
Weathers 100.0
7. Obseryable mushroom insects and mites (Answer more than 1)
Formicomotes sp. 66.7
Histiostoma sp. B
. Dolichocybe sp. 16.7
Luciaphorus sp. 83.3
Scatopse sp. 100.0
Thysanoptera g3
| Formicidae (ant) 50.0
Coleoptera 26.7
Larvae of lepidoptera 93.3
Diptera (Lycoriella sp., Megasellia sp., Heteropeza sp.) 153
8.Management of insects and mites in mushroom (Answer more than 1)
Biological control 0.0
Pesticides 90.0
~ Medicinal plant extracts 60.0
Cultural 71
9. Pesticides
1. Carbaryl 3. Methomyl
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Table 2. Information on the mushroom farming in Nhongyaplong district, Petchburi province,
Thailand. (n=30) Con.

_information of mushroom farming ] Average percentage
10. Post-harvested cubes management
I. Normally mixed the post-harvested cubes of Jew"s ear mushroom with other materials in producing
cubes for oyster mushroom cultivation
Mix with manure
Discard

L) N

Table 3. Information on the pesticide using_behaviors in Nhongyaplong district, Petchburi province,
Thailand. (n=30)

[ Information on the pesticides using behaviors | Average percentagej
P 1 _Sources of pesticides (Answer more than 1)
Local store 81.4
Sales 40.7
2. Using reasons (Answer more than 1) :
Immediate effects 62.9
Convenience 62.9
Preference proposed by community leaders 44 .4
Buy easy 444
3. Frequency
1. Time 26.0
2. Times 29.2
3. Times 37.0
4. Times 14.8
. 4. Pre-harvest exemption
| 0day 0.0
| 1 day 26.0
2 days 18.5
3 days o
>3 days 0.0
5. Application
Read the application guidelines 100.0
Take into account the harvesting period 289
_Using more protection outfits . 96.2
' Cleaned themselves after applications 100.0
| 6. Protection
- cotton mask
- long sleeved shirt
.- long trousers
| 7. Reaction to resistance
' Changed the product (Regardless of name) 81.4
The other compounds were mixed (Regardless of name) 18.5
The use of herbal mixed with chemicals 18.5
- 8. Symptoms of toxicity from the use of pesticides health effect
Non observable effects 814
Not severe symptoms such as nausea, vomiting, dizziness, 29.6
. drowsiness, muscle aches, fatigue, sweating more than usual.
L Severe allergic reactions such as fainting and senseless 0.0
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4. Conclusions

This study provided basic information about the pesticides using behaviors of mushroom farmers in
[Nhongyaplong district, Petchburi province, Thailand. Most farmers were uneducated about dealing
with chemicals used, self-protection from those harmful insecticides, insect resistance as well as use of
medicinal plants as green insecticides. Therefore governmental agency should urgently inform the
f2mers about the information mentioned above via the head of those communities. Insecticides used by
farmers seem to be the most critical subject due to their heavy application without concern for pre-
harvest exemption. Many mushrooms were contaminated and caused serious health effect. Further
study regarding, the insecticide residue in mushrooms distributed in the markets is needed.
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Mushroom Grower’s Behaviors for Pesticide Application at Chom Bueng District, Ratchaburi
Province and Wihan Daeng District, Saraburi Province.
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Abstract

Study on mushroom grower's behaviors for pesticide application was investigated at Chom Bueng district,
Ratchaburi province and Wihan Daeng district, Saraburi’ province, during January to March, 2015,
by questionnaire and interview from 60 selected households. The Questionnaire was divided into three parts,
the first part was personal data, the second part was mushroom cultivation and the last one was the pesticide
application. Statistic analysis was used to analyze the data. The results revealed that all grower mastly graduated in
primary school, and income per month ranged from 5,000 to 10,000 TH Baht. The most of thern were more than 5 years
experience mushroom grower and had 5 to 10 green houses for mushroom cultivation. The most mushroom cultivations
grown were oyster and jew's ear mushrooms, showing 58.9 and 43.3%, respectively. Insect and mite pests, weather
and low mushroom product were important problems. All grower preferred to control insect and mite pests by using
chemical pesticides because of convenience and quick knockdown. Besides, 75.6% chemical pesticide was used in
mushroom cultivation such as carbaryl, carbosulfan, cypermethrin, abamectin, malathion, amitraz and acetamiprid and
most of chemical pesticides were purchased from local store. The grower used chemical pesticides for insect and mite
pests control 3 times per month. 63.3% grower stopped chemical application 3 days before mushroom harvesting.
When insect and mite resistance appeared, 83.5% grower, changed the group of chemical pesticides for good option
fo pest control. 14.2% grower showed side effect of pesticide application such as nausea, vomiting, dizziness, fatigue,
and muscle aches. Our data showed new knowledge for pest control in mushroom cultivation.
Keywords : pesticide, structure interview, insect and mite pests, oyster mushrooms, jew's ear mushrooms
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Table 1 Demographic information of mushroom cultivation in Ratchaburi and Saraburi provinces, Thailand, (n=30)

Fhl . Average percentage
Demographic information Ratchabur provinces (n=30) | _Saraburiprovinces (v=30) | Toiai (0=60) ]
1. Sex
Male 00 36.7 31.1 -
Female 70.0 63.3 68.9
2. Marital status
Single 33 16.7 10.0 B
___Married 96.7 e 83.3 90.0 -
3. General level of education
Lower than grade 6 33 10.0 ' 55 ¥
Primary school 56.7 63.3 63.3 -
Lower secondary school 3.3 Lt e 10.0 7.8 T
High school = 2000 16.7 122
Dgome . — 6.7 b} 0.0 6.7 ~
Bachelor Degree 10.0 | 0.0 | 4.4
4. The average salary THomontiamly e ——
< 5,000 THB | 10.0 J 33 6.7
5,001 - 10,000 THB 46.7 I 60.0 45.6
10,001 - 15,000 THB 16.7 Z3.3 24.4
15,001 - 20,000 THB 3.3 2.7 8.7
> 20,000 THB 233 6.7 | 13.3
5. Professional experience in mushroom farming s B
< 5 years 46.7 93.3 54,1
SN0 years = = 50.0 : 6.7 27.8
> 15 years 3.33 I 0.0 7.8

2 iagamssmmﬁmfa\u.nwﬁneﬁl.mztﬁ A gunasanii Auinem3 ussdnaimsun Sminaszys

nmsEnndeyanisnzdasesnsmsnsuda insnanailuteshiauredmuims $enar 90,0 Taudoulug s
Talfeumziinlaiifiu 10 Tideu Youay 933 i'mm-maiﬂﬁﬂmmm'lﬁ 1,501-2,500 fiausialssifou Souay 64.5 5ind
inssnstiesignléiun tiaunaih uaziayvyan Jeuas 58.9 s 43.3 Auddy ouziinmAsnaiiin 4 tumansdia
Wavminriy 10,000-20,000 umrialseFeu feeas 81.1 ﬂrymﬁwlumnmnﬁﬂﬁa wNad uazls anmaEuitiennas uas
winlisenaen danmmsnsiaEnedaned nginlaenslissiadl Saeas 756 sna Tl 1B ud carbaryl, carbosulfan,
cypermethrin, abamectin, ,malathion, amitraz wae acetamiprid (Table 2)
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Table 2 Information on the mushroom farming in Ratchaburi and Saraburi provinces, Thailand. (n=30)

Information of mushroom farming %—H e - (n=30) A\Eerasge plef’::entage (n=30) | Tolal (=60)

1. Cultivation area

own lands 96.7 80.0 90.0
rentals 3.3 20.0 10.0
2. Number of mushroom houses By
<5 houses 46.7 | 93.3 62.2
5-10 houses 50.0 6.7 31.1
> 15 houses 3.3 0.0 2.2
3. Size of mushroom houses
< 1,500 cubes per houses : 33 66.7 207 -
1,501 -2,000 cubes per houses 40.0 26.7 25.6
2,100-2,500 cubes per houses 50.0 6.7 388
> 2,500 cubes per houses 6.7 0.0 8.9
4. Mushroom species (Answer more than 1)
Oyster mushroom 66.7 13.3 58.9
Jew's ear mushroom 33:8 3.3 43.3
Straw mushroom i 3.3 70.0 24.4
Long white fungi | 3.3 16.7 | 6.7
5. Production costs per houses
< 10,000 THB [ 16.7 63.3 30.0
10,0001-20,000 THB 56.7 30.0 51.1
20,001- 30,000 THB 16.7 0.0 11.1
> 30,000 THB 10.0 i 6.7 7.8
6. Problem and solution in mushroom cultivation(Answer more than 1)
Insects and mites 23.3 [ 20.0 51.1
Mushroom diseases 26.7 183 46.7
Not flowering 36.7 33.3 56.7
Weeds 3.3 3.3 35.5
Weathers 6.6 20.0 42.2
7. Observable mushroom insects and mites (Answer more than 1
Formicomotes sp. 26.7 13.3 356
Histiostoma_sp. 3.3 0.0 22
Luciaphorus sp. 3.8 3.3 30.0
Scatopse sp. 26.7 383 53.3 B
Thysanoptera 16.7 6.7 89
Formicidae (ant) 0.0 6.7 18.9
Coleoptera o) 0.0 10.0
Larvae of lepidoptera 20.0 133 42.2
Diptera (Lyconialasp., Megaselia sp., 38 33.3 16.6
Heteropeza sp.) |

Table 2 (continue).
8. Management of insects and mites in mushroom (Answer more than 1)

Biological control 10.0 3.3 4.4
Pesticides 76.7 60.0 75.6
Medicinal plant extracts o Py 33.3 32.2
___Cultural 10.0 g 6.8
9. Pesticides
1.Carbaryl 1.Carbaryl 1.Carbaryl
2.Carboosulfan 2.Cypermethrin 2.Carboosulfan
3.Cypermethrin 3.Abamectin 3.Cypermethrin
4.Abamectin 4.Amitraz 4.Abamectin
5.Amitraz 5.Amitraz
6.Malathion 6.Malathion
7.Acetamiprid 7. Acetamiprid
8.Chlorpyrifos
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Table 3 Information on the pesticides using behaviors in Ratchaburi and Saraburi provinces, Thailand. (n=30)

Average percentage
Information on the pesticides using behaviors fr=e T ——

| Ratchaburi- provinces (n=30) | Saraburi provinces (n=30) r Total (n=60)
1. Sources of pesticides (Answer more than 1)
Local store ,‘ 80 86.7 827
Sales | 30 13.3 < .
2. Using reasons (Answer more than 1)
Immediate effects 33.3 | 30 42.1 y
Convenience 43.3 ©3:3 53.2
Prefrence proposed by communiyieaders 13.3 6.7 21.5
Buy easy 13:3 | 43.3 23.7
3. Frequency =
1Time 174 16.7 20
2Times 17.7 16.7 18.9
3Times 52.2 66.7 52 )
4Times 13 ; 0 9.3
4. Pre-harvest exemption
1 day 4 23.3 0 16.4
2 days 40 "4 $3.3 23.9
3 days 6271 36.7 33
> 3 days 30 | 50 26.7
Table 3 (continue). '
5. Application | i
Read the application guidelines 90.7 T, 89.2
Take into account the harvesting period 23.3 27.8 25.7
Using more protection outfits 90 T 88
Cleaned themselves after applications | 100 100 100
6. Protection
-conton mash -conton mash -conton mash
-long sleeved shirt | -long sleeved -long sleeved shirt
-long trousers shirt -long trousers
-long trousers
7. Reaction to resistance
Change the product (regardiess of name) 91.3 77.7 ' 83.5 L
Tredaourm:mmaenﬁed(regamdram) 4.3 16.7 13.2
The use of herbal mixed with chemicals 8.7 16.7 14.6
8.Symptoms of toxicity from the use of pesticides health effect
Non observable effects 87.0 100.0 89.5
Not severe symptoms such as nausea,
vomiting, dizziness, drowsiness, muscle 13.0 0.0 14.2
aches, fatigue, sweating more than usual.
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