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ABSTRACT

Title : IMPACTS OF INSECTICIDE APPLICATION ON CHINESE KALE GROWERS
A CASE STUDY OF OVERADOPTION
By : Wai Intagaw

Degree : Master of Agricultural Technology (Agricultural Extension)

Major Field : Agricultural Extension
Chairman, Thesis Advisory Board : ..... W g /»‘7%‘"5‘?“

The objective of this study was to specify reasons and
impacts of overadoption of insecticide application or improper
insecticide application practices by Chinese kale growers on

socio-economic, health, and environments and ecosystem.

The samples, selected by simple random sampling, were 137
farmers in villages 9 and 10 of Tambon Umong and villages 1, 5, 8 and
9 of Tambon Muang Nga, Amphur Muang, Lamphun. Questionnaires were used
as research instrument and the data collected were analyzed by SPSS

program computer.
The results were as follows:

1. 99.3 per cent of the farmers (136 out of 137) practised
improper or overadopted insecticide application due to lack of

knowledge, carelessness, and lack of tools and equipment.

2. Impacts of improper insecticide application practices

2.1. Socio-economic impacts. It was found that



(16)

insecticide application had impacts on vegetable leaves, its tastes,
or smells : thus 56.6% of the farmers had the vegetable with withered
or brown leaves ; 54.4% had the vegetable with abnormal tastes or
smells. In addition, insecticide application was found to affect
vegetable consumption, production cost, and net profits : it caused
30.8% of the farmers to refuse vegetable consumption for fear of
insecticide residues ; it led to an increased cost of insecticides,
1/6 of the total cost, resulting in the high production cost and low
net profits. However, insecticide application did not lead to the
lowering of the prices by middlemen.

The farmers’ opinion was that insecticide application had
moderate socio-economic impacts while it largely affected consumers ;
once the consumers knew there were insecticide residues in the
vegetable, they did not consume it. It was viewed by the farmers that
insecticide application did not require much use of fertilizer and
that it was a cheaper method than others.

The number of farmers harvesting the vegetable before the
appropriate time and stating abnormal tastes or smells was
significantly higher than that of the farmers carrying out the harvest

at the right time, at the level of 0.05.

2.2. Health impacts. It was found that insecticide
application ‘affected the farmers’ rate of sickness, insecticide
substances in the blood, and allergy to insecticides : 41.2% of the
farmers became sick, 25.9% had insecticide substances in the blood,
and 22.8% were allergic to insecticides.

The farmers had an opinion that insecticide application had
moderate impacts on the farmers’ health : it moderately affected
their sickness and allergy to smells of insecticides, sometimes
causing nausea and vomitting, and shortening the farmers’ life span.

However, it was viewed by the farmers that insecticide application
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had high impacts on insecticide accumulation in the body : those who
used insecticides for a long time were likely to have insecticides
accumulated in the body.

The farmers who largely practised improper insecticide
application had a significantly higher rate of sickness than those who

slightly did, at the level of 0.01.

2.3. Environments and ecosystem. It was found that
insecticide application affected the death rate of domesticated
animals : animals of 7.4% of the farmers died as a consequence of
insecticide application.

The farmers‘opinion was that insecticide application had low
impacts on environments and ecosystem. It did not affect types and
numbers of insects and water pollution. Nevertheless,it had high
impacts on the soil : it caused considerable guantities of
insecticides to be mixed in the soil. 1Insecticide application

moderately affected useful insects : it harmed predators or parasitic

insects. Some insects were caused to build up resistance to
insecticides, and the insects contaminated natural water sources.

The number of animal deaths of the farmers largely
practising improper insecticide application was significantly higher

than that of the farmers who slightly did, at the level of 0.01.
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Hoss” donyen Ut ime
amitraz Auuna Miscellaneous
carbaryl LWL Carbamate
cartap wwuhu Miscellaneops
chlordane /D LAY Organochlorine
cvhalothrin ﬂﬂﬁﬂtﬁ Synthetic pyrethroid
DDT ARN Organochlorine
dichlorvos Tan e Organophosphate
endosul fan 18R IauU Organochlorine
endrin LguLﬂ§ﬂﬁ Organochlorine

fenitrothion giiﬁaau Organophosphate



174

A3 NAARUN 2 (éﬂ)

fpaniay Fom¥en Uz Lme
fenvalerate gﬁ%ﬁu Svathetic pyvrethroid
heptachlor ﬁ.ﬁ mﬁﬁﬂuﬁﬂ, PIRIUBU Organochlorine
methamidophos MU Organophosphate
methomyl WU LUN Carbamate
methv]l parathion Wanea, ﬁéUuauﬁ, 1anpU Organophosphate

7
gUTTanaatULUa T 359, Lutgpiaa

mev inphos WasaIU, 1ATUWBR, ?Wﬂa Organophosphate
B.lending, Lduned, WaELvA

monocrotophos DY VIRTY, BIIVWDR Organophosphate
parathion goafn Organophosphate
permethrin WBNUY ., ﬁ?ﬂﬂ?ﬂﬂﬁ, UYL Synthetic pyrethroid
phenthoate 1Tauved, 181RUN, BIALALR Organophosphate
pirimiphos methyvl ugﬂtﬂaaﬂ Organophosphate
prothiofos Tﬂqiﬁﬂﬂu Organophosphate

Y - NVTATRANWY

whblwg  * éﬂdéﬂﬂﬁﬂuﬁﬁﬁa Pesticides Synonvms and Chemical Name , 1987

AT INMNBNN 3 FamIfn dorniiuwe s TEnwsR-ai L MmN YA S

LRI Fonmyen=

methyl parathion, methomyl, INRFBR, WAULUY, gﬁ%ﬁu, LWL
fenvalerate, carbaryl

methomv!l, heptachlor WAULUN, A.% A3eueN

endrin, methvl parathion,methomyl  LAULAING, IMAABR, WauLuw

- « a
methyvl parathion, methyl parathion ¥RULALR, TWaREAR
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ganIan*

permethrin, permethrin, carbarvl,

methamidophos

permethrin, methomvl, carbaryvl,
methyl parathion

endosulfan, permethrin
methamidophos, methyl parathion,
methomyl

fenvalerate, methamidophos
carbaryl. methamidophos, methyl
parathion

mevinphos, permethrin, methomyl
mevinphos, permethrin, methyl
parathion

mevinphos., mevinphos

fenvalerate, mevinphos

mevinphos, methomyl, methamidophos

carbaryl, monocrotophos

methomyl, monocrotophos

= 4 a
UBNUTE, WIMIBLA, LWL, MU TR
WaNUD, UauLu, LWL, IWRABR

mmwm,mwﬁ

MNNIOU, THARDA, WaULUN

TR, AN TBUY

LIWIU, YINNTRU, INRABER

WasaIU, WONUT, WAULUN

WORATU, UBNUY, THARBR

WD, IADUND

T, WDHATU

WORATY, WRULUNM, MuNTU
LU, BE TR

WRLLUN, DL ITRTU

methamidophos, permethrin, mevinphosniynvyau, uaNUY, Woan U

fenvalerate, permethrin, methyl

parathion

g%ﬁﬁu, e, Iaspa

wnem  * enefeImnidea IR JRELLIY Lneftng (2530)
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I IERUIN & uwuw\mwwsiuawrhﬁ?ﬂﬁmgﬁﬁ (spray compatibility chart)

FARRNI

CHERMIGCALS
et SR - : S yios o TS 3 ¥ & . 3 A SR e TNt T T S R
GROWTH REGULATORS--Naphthaler ic, naphthaler . 2,4-0, 2,45-T, and 2,4,5-TP compounds are ‘generally compatible with most organic
: insecticides and fungicides. They should nct be used with materials that have a highly alkaline reaction. Trial applications are suggested. Separate application is
j’ recommended for blossom thinning sprays. but with apples a mixture of thinning sprays and first cover pesticides has been used successfully. For *Alar or *Promalin,
{follow label recommendations and state or facal recommendations for mixing with other chemicals. Otherwise, apply *Alar or *Promalin separately and, when mixed
with water, apply the same day. *Gibrel {potassium gibberellate), *Pro-Gibb (gibberellic acid) are compatible with standard insecticides, fungicides, herbicides. and
fertilizers only when used according to direcfions on the label. ANTIBIOTICS - Although most effective when used alone, stréptomycin, *Agri-Strep and *Agrimycin
may be combined sately with *Cyprex, capfan, ferbam, glyodin, parathion, wettable sulfur, maneb, and zineb. Do not combine with Bordeaux mixture or other
materials with an alkaline reaction. Absorption by apple foliage is significantly reduced when applied in combination with captan, dodine, zineb, and suftur. With
*Sevin absorption is somewhat increased. Acti-dione may be mixed with parathion, malathion, methoxychlor, ferbam, *Cyprex, glyodin, captan. and thiram.
*Acti-dione should not be mixed with maternals that have a highly alkaline reaction. NUCLEAR-POLYHEDROSIS VIRUS ~*Elcar is generaily compatible with afi
insecticides, particularly with ovicidal prodicts such as chiordimeforms, *Lannate, etc. BACILLUS THURINGIENSIS —*Thuricide, *Biotrol, *Dipel, *Bactur are
generally compatible with most insecticidesand fungicides if mixed in the tank just prior to apptication. NUTRIENT SPRAYS - Nutrient sprays, containing boron,
magnesium, manganese, iron, zinc, and urea, should be applied separately unless compatibility is known. Calcium: Pennsylvania experience indicates that 18 to 24
pounds of commercial calcium chioride {77{80%) per acre per year can be applied safely to apples. No compatibility problems havo been encountered with any
pesticides commonly used in cover sprays. 4pply onfy when the temperature wiil not exceed 90°F. Epsom Saits: New York experience indicates that magnesium in
: the form of Epsom salts is compatible with glyodin, wettable sulfur, ferbam, and lime. Caution is suggested with Bordeaux. Caution is recommended with lead
arsenate, because of the possibility of what may be arsenical injury, most likely to occur during moist weather and particularly if accompanied by high temperatures.
Boron: In Washington, boron in the form of *Boro-spray or *Solubor is reported compatible with zinc oxide, zinc sulfate, urea, parathion, and malathion. tn New York.
- *Solubor and *Boro-spray arg safe to use with captan, Bordeaux, wettable sulfur, ferbam, and lime. Also they are reported safe with *Cyprex. They
- . 7 are unsafe with lead arsenate uniess lime is used in amount egual to lead. Do not &0ficentrate “Difolatan sprays above 6X when tank mixing
with boron formiulations to avoid floccutation in the spray tank. fron: In Florida, on vegetables, iron sulfate is incompatibie with most

¥ Compatibilities
- may differ from those
indicated helow, depending

SEMAPHORE on formulation.
For preliminary i o FOLLOW

O.mmesn . MANUFACTURER’S
meiear 'L COMPATIBILITY
O mere DIRECTIONS

incompatible.
(See footnote.)

; This 1s not a quide

e Incompatible - for use

7é€ SPRAY “
CONTROL

b

0

e -nuﬁ“w"" ,':':&,“:L insecticides and fungicides. tron sulfate sprays are not recommended on citrus in Florida. *Nu-iron, a chefated iron compound
RELLELI Rl ] {fermus oxatate), is compatible with most pesticides, with the following exceptions—caution suggested with pyrethrum, 40%

gicotine, *“Dibrom, *Trithion, *Cyprex, glyodin, Bordeaux, and lima sulfur. *Nu-lron is incompatible with lime and zinc
sulfate and lime. Manganese: Experience in Florida indicates manganese sulfate or manganese oxide {Mangano] is

CALTIUM ARSENATE.1G

See FARM CHEMICALS HANOBOOX or the Rt

July Diractory istue of AMERICAN FRUIT oL 6 .1 compatible with copper sulfate, zinc sulfate, EPN, weftable sulfur, parathion, borax, lead arsenate, and oil
FROWER or AMERICAN VEGETABLE GROWER - f emuisions. Experience on vegetabies indicates it is not compatible with nabam or iron suifate. Chelated
Yor names of manulacturers and brand names DINITROS Compounds: Consult manufacturer {or recommended procedure. Potassium Nitrate: Has been used in spray

mixtures including a broad range of insecticides and fungicides and nutrient sprays. Potassium nitrate isa
Iow salt index chemically neutral and stable material that is solubte in water and generally compatibie in
mast sprays. Urea: On fruits, applications of urea with pesticides can reduce the effectiveness of the
pesticides. Defoliants: For cotton, phosphate type defoliants such as *Folex and *DEF are com-
patible with phosphate insecticides such as methyl parathion and *Guthion. pH—Organophosphate
and carbamate insecticides may be affected by alkaline pH through process of alkaline hy-

drolysis, Usually the more atkaline the water, the more rapid decompasition accurs.

TOXAPHENE
“TEDIOK FENSON
"PLICTAAN "VENDEX
“THIODAK
*PYDRIN
“amausk
ELTRARE, 3T
CraoRosEnTILATE
MALATHION PARATIGH
PENNCAP W

“TST0L VETASYSIORA
“Du$v3TON

*FUNDAL*BALECRON
IMIDAN
- g T “LOASeAN
gD ] 11 [-ORTHENE “MONITOR

of spray materiols listed oa this char.

KEY

1. Use of 1 pint Buller X in 100 gat. water is recommended: add *Orihene 1o mater and
mix until dissolved, add Buffer X and mix, add “Funcal 4€ or *Gatecron 4€ tst.

2 When mixed with waler, decomposes alter standing. With 2 zwam muthoe, %
pound skim milk 16 100 gallons of spray may prevent decomposition.

3 Mot recomimended except as direcied by marafacturer. Presence of ca'Gum
compounds may change residual-tungicidal natwre of ditheocarbamates to eraccant
ype without residual action -

4. There may be compatibility problems when mixing *Lorshan 4E and tuncaades

‘v‘-.&.‘dﬁ“"

i ] T G oo When tank mixing *Lorsban 4€ and fung:rides, vse adjuvant Alphs, 52 o 55
A —— 5 Use wettable o sokuble powtser lorms.

kit i

6. Mix dry fungicide or insecticide thoroughty in haif the water, il remamcar of tank,
and add oil last

7. Inital kiit effective — residual action reduced

B. “Difolatan may be combined with Superior oit sprays for § AT appie scab use in
delayed dormant Lo % inch green growth stagss.

9. Do not apply maneb or zineb in combination with *Dlazinon en apricais

R eonCrion ot ve
“OYLOX “PROXOL
ETHION
“Z3LONE

TRITHION 0. Safeners are recommended with arsenicals.
EPR 1. Not usualty mixed together or compratibility unknpwn.
*T0RAK 12. Sensitive to adverse weather conditions. On Florida citrs €9 nat comaine
wetiable suttur and ofl or follow within three weeks of an od apsiicaton.

13. "Cypeex is campatible with “Kelthane, but use wettable powder torms “Cyprea s
not compatible with chlorobensilate.

14. Use pmulsifiable concentsate forms

15. Mixtures of “Cyprex and “Systox. of *Topsin M and copper compounds. May be
physicatly incompatible.

16. *Monitor is compatitie with the flowable formulation of *Diiclatan

17. Tank-mix combinations with oifs of 63 to 70 second viscosity may be used i the
gelayed Sormant on agples.

18. Under some conditions, may cause injury ta pears in Northwest

19. May cause injury to certain apple and pear varieties under some canci-ans

20 D9 not use “Cygon or *De-Fend with oils on ornamental plants

Z1. Combination of "Sevin witti "Cygon may cause slight injury (0 soyteans 20
tomatoes Combinations of *Sevin with “Cygen. “De-Fend. or maiattwon may cause
#qury 1o cotten.

22. When mixing “Guthion, use wetiable powder form.

“BIAZINON “SUPRACIDE | -
“3EVIN
“MORESTAN. 23
"LANNATE ‘MDA YIOATE |
“BENLATE *TOPSIN M
*MERTECT *TECTO
“DYRENE
GQOINE *CYPREX

CAPTAN “ONTROCIOE
“PHALTAN “DIFOLLATAN £

“KARATHANE. 38 “DIXAR | 11

““l.
WO

. ol 5 ]
BOTRAK 5 - ‘/ {7) 2. "Morestan should ot be vsed in combination with other
“DACCHIL *BARAVD | {1 . appies and pears until addilonal compatiiilysiudes havi
Foxed Correns il 5% 24 mmature tomalo lsuit may be spotled when "iolatan 4 Flgwabie  Commned w i
LU0 onGasmc coreen | | T = g i b= insectcides during periods of high femperature o drought stress.
WETYABLE SULFUR | -faTral~ JE 2 2% ’ZSMD: potuse ;;l-dun with ol on Gitrus, stone fruits, or almonds Wit “Vendex

Fiid
38

2 "Orthene 755 s not compatitve with *Guthion.
7. Addition gl some insecticioes o1 lungicides may cause phyloloxicty M1 o< Tops

Y i acan ascon o meam
T e ras aamcOTVE

!
my

l,'//'. -

w2 i AL = - N\,
¥3ef AN % - = T\ y = ° : A
g5 3 - =i = = 3 The 1583 compatibility chart j - 28 “Dibeom is not companible with *Bravo.
Egg ~ i & & o < S : o : " jzat it v s . E: 29. Add the label recommended amount af such adjuvants as X-77. Bio-38 (low tozml.
2E2 A Sl . B X~ < / for preliminary planning — not a guide 25 Tetton B-1956 or HA-914 tg SP formutations.
= = & o=l S5 = ol TN for use. Follow manufacturer’s directions. - :vcgvm"m*"‘f “Orthoch with oils caty may
= T = Z)5 s s = i
o < % . = = STk I the actu apphe ol — R 31 Do not mix “Sevin with Bordeaux musture or other alkaine sokubons.
8| ol Bl [ SIS e ot bt o ot e e o e s v B | 3 ey naomtan ot i s s o
25 ket il e AP - =i e Y : = - 3. Compatible with liquid formulations. see footnate 32 for powder formeudatons
23 ~ ‘ the label. Messter Pubicsh i = 3
o <1 Shel A -4 BN =|=f=|~i= - . e e label, Mers! Irshing Co. has rebied eabrely wpon information sappited by vatous 1= 1] ! ) 3
£ =N 2 N . = == = malacturers aod stzte agri 2thorities. The Wilities et fucth caa o 5558 34. When applying to citrs, da not mix “Citcop 4€ with oil.
= I~ - - w " = '; a1 vary beroad the indicatians bereia. Ceraim Solvents and ifying agents L) el Ao = : ?um‘I“:J:mK;l:“ax:‘emmn::D::”u:la(emmth 3hkaime materats wsime
] . o s | iz 3 S|, )ze =] f=Ele Pk ol jxiiz] 6. Gfterent formiations) may chauge the compatibility. a5 may such factors 25 =i | . Al «| & =] o = <. o vd f .
= %x wiSl= .= 18 g 13,0858 =] Qe =ln] (E(EE = -§ 2053  temperatore and wmidity. The spray compatitiity icated decein i aet inteaded to YR il 12121Elz] |2 LR < E?_ P4 E 31. Do ot apply *Kelthane wathin o weeks follawing sutfur dust or soxay
=I5z wlx |2]E = | S3ls = = =(eStaxl = a = N = |85 F 3t - 3 Ve 83 s LB = =T S = . IEi=x] « =1 s3{ox 12 = = . “Karathane should not be tsed 0 combunation with phasphale INSECICLES oF
Sizlela S B =18 | = |8 s iz Sl=iZ|ojes¥a| |uwE =|&l= ]2} S|z s Z| 5|20 B8 teler & resides or Residee iplerances  Label registratinas of combinations. References >ietialal R ElSIZ a1 S . =1, ailmis = Si2n =i =5i2lels = itigral p
o g g ol o M R e P R R P R B G TR Rt P S S e 4 RN et B FH R - e Bt ol 3 g i congatibd ) R E e B e R P e P e FHEIE E R FH R e M E S P E peiH: ruitional speays in Calfoma. }
Fhilsi= X i=]=(ale |25 D lea ,=§,. S| ElEI=|2|5% 5 Tl |25 W E) |8 i fo procucts of & pariculsr meadac turer it compatibelly charl &re aol to be consirued 23 I 1 Y e B 1 X IO I R ) Rd B2 e e 39 b4 =3 23137 SlaE|=iZ = DlEd s 3B "Mertect and *Tecto a tible with malathion.
NS iS |2 =z 1E25e LlEIEtElcitiix|n Sl 2l = {p i) Hwlg =Ll 2 sl 0z 28 = 1 & F ~lEd s na SR S8 |2 =l 4 2 = Zfe geigEaE S (8 S a2 (=l 8 Mertect a i¢ compatibie with mal
= it or 13 Weister
ERCCIS IS IS |E 5 1T eTEE 2R iad - i e k= e R sVl LRl alZz El m S8R eodusement of certifcation by Publishing Co. Bat i dry imspected ot te<ied A NSRRI HENEIH B EE S LIElI=E(= N B R E IR R 40 May be incompatible with Some copper campounds
Bl ~lEie PGS £ S =|3E[8d = e = HEEIEE A RN and agroves of such product of evirwees o that i bas Yesled or verified he com- sElsl == 4128 2= S : =3 =™ b B b 1331 =z=Elx|a E ¥
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3‘ =l i E] 2 LR 2 b § “l= S158 = = §; ﬁ#h(n;h:ﬂwn.rurnﬂx};::duzbmmluegrﬁmdbuse- §§ = E;Ex 2 : gle 2 15 E 3F Ez am
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famans. animals, aad/or craps. v This edition supersedes all previous editions of this chart.

YN : Farm Chemicals Handbook, 1983 . i
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