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Abstract
The analysis of theNakuTambon,Phakhai District, Ayutthaya Province and Thong Lang

Tambon,HuaikhotDistrict,Uthaithani Provincefound that farmers are producing vegetables



continuously. And the use of chemicals for insects in large quantities.And throws in harvest as a
result to the toxic residues. Thus detect microbial contamination in productivity. So to solve
the problem of toxic residues and microorganisms in products.Uthaithani Agricultural Research
and Development Center so we tested technology kale safe from toxins and microorganisms in
Ayutthaya and UthaiThani. The objective is to get the technology to produce kale safe from
toxins and microorganisms in Ayutthaya and UthaiThani Province. The selected farmers in the
area grow kale in Ayutthaya province, 10 cases, including Mr.Kimhuanroekburud, Mrs.
Bunhlunginthawong, Mr.Sumroengsunthonrkongtrakul, Mrs.RuddaKongkeaw,
Mr.SomsakKongsuwan,  Mr.BunsubKeretong, =~ Mrs.AnongOungdang,  Mr.SomnukChamchoi,
Mr.WichienInthawong and Mr.CheepPungkeaw, test implementation in October 2010 through
September 201 1 and recruited local farmers growing kale Uthaithani 7 cases , including
Mr.SaksanChaising, Mrs.ManaYonmanee, Mr.AnonBuatum, Mr.Wichien Sakura,
Mrs.KusamaSingthong, Mrs. JumneanYonmanee and Mr.PradubYonmanee. Started of October
2012 to March 2013, a plots size 20x20 m?, two replication, two treatments. That are treatment
of farmers and treatment of test. Testing is the use of biological products to control pests of
kale . The treatment of the farmers are the use of chemicals to control pests of kale, The
experimental results as follows.

Test results showed that kale in Ayutthaya province 2011, test method to yield a total
of 4,400 kilograms per rai. Farmers method, yielding a total of 4,390 kilograms per rai, test
methods and farmers methods had income 35,200 and 35,120 baht per rai at 8 baht per
kilogram , respectively, but the cost of test methods for chemical processes under farmers
method so making profit better farmers method. And found that the test methods to detect
residues in test methods products less detectable residues in kale production. Analyzed for
microbial contamination with Escherichia coli showed that fewer than 10 cfu / ¢ and not of
Salmonella spp. These two processes farmer acceptance testing method. Satisfaction with the
Bt levels up to 100 % satisfied, somewhat satisfied, 80 % use nematodes as farmers can not
buy products for themselves, by the two methods of productivity and quality are similar.

Test results kale in UthaiThani province, 2013, found that the finding toxins and

microbial residues kale . By sampling the output kale farmers , both 7, and the two treatments



not detected toxic residues equivalent to 100 percent and was reduced residues exceeding the
standard is 100 percent of the production process. Testing methods, Mrs. Mana can produce
kale the highest yield of 5,920 kilogram per rai , followed by Mr. Saksan , Mr. Wichien ,
Mr.Pradub , Mrs. Kusama and Mr. Anon. The farmers method found that Mrs. Kusama can
produce kale with highest yield 6,080 kilogram followed by Mr.Wichien, Mr.Pradub , Mrs.Mana ,
Mrs. Jumnean, Mr. Saksan and Mr. Anon , which yields kale that farmers all 5 cases in the test
method, low yield than farmers method. Therefore, the test method to yield an average Kale
5,577.14 kilograms per rai lower than Farmers methods which yield average Kale 5725.71
kilograms per rai. Components on kale yield was 14 , 21, 35 and 45 days, both the stem and
leaves. All 7 of farmers in the test methods with different to farmers methods a little only. The
economic returns Testing methods have lower production costs , farmers methods. Because to
use of biologics for the most part. And the use of chemicals in quantities less than the method
of farmers. To make the test methods a net income of 18,805.6 baht per rai , which is higher
than the method of farmers. With net income 16,741.1 baht per rai and Benefit Cost Ratio (BCR)
testing methods with the BCR is 3.07, higher than farmers method, which means farmers have a
BCRis 2.53 .

Therefore, the test method is a method that can solve the problem of toxic residues
and microbial contamination in the production kale . Because the testing method with the use
of biological products , renewable chemicals. Including test method also vyields higher
processing farmers. Therefore, the Benefit Cost Ratio, the higher the farmers methods. Testing
method is a method that should be used in the production of kale growers in Nakutambon,
PhakHai district, Ayutthaya province and growers kale Ban PhongKhoi Thong Lang Tambon
,Huaikhot, Uthaithani province, most.
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Fnedau

FBnYRINS

1. ldlgnanudunisufudng 0.5 du/ls

2. Ugnlaeyiusdaudangurnasemimnu

3. ld{uinilgns 46-0-0 091 30 nn./l3 ndaUgniio,12
Ss1hldtegns 25-7-7 831 30 nn./ls7 20,26,33,40
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1. ldJpenudanseufudnsi 0.5 du/ls

2. Ugnlaewiusdnudangurnasemimnu

3. ld@oinilgns 46-0-0 §as1 30 nn./13 ndsgniio,12
S513ulddegns 25-7-7 8031 30 nn./ls

7l 20,26,33,40 $u ldlogns 15-15-15 $m5130 nn./l3
7l 45 3y
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4. mytdesiumdndngiivldarsiedl wu 1 vgiuulaeey
lue

2 vigwuiengsou 3 luesiuviu 4 svundnfiu

5 arasiunei6 lalalnea7 Bufenyiasus Wlvia
9 Tnawiulmisn assindes 10 uwulawul lawubs
12 propineb 13 ,iprodione ,ga3luu ,a15U3uUsesu

- ldfiszozveaniuasindnouiu

a a a (% 1 ] A (% 14 ! [} aq
M9 2 NANGS (ﬂiaﬂiuﬁlali) 31A1 (mmmaﬂ‘[amm) wazshela (‘U’WHF]EJVLi) YNITUITNIINAFDULLAS

N3513NEAINT wlannunsnsEuanazin Muauig sunefnlyv Jamianssuasaseysenl 2554

NIINIBLNWATAT NITUTBVAFDU
PRl HANEAR 31A1 sula HANES 31A1 swla
(nn./19) (um/nn.) (wm/ls) (nn./19) (Um/nn.) (wn/ls)
an i 1,030 8 8,240 1,200 8 9,6 00
HNLe 3,360 8 26,380 3,200 8 25,600
334 4,390 8 35,120 4,400 8 35,200




M13197 3 wandn(undels) s1ela(umeels) Aunuundels) nanauwnu(umsals) uazen BCR vos
n35038N1IMAdDUKAZNIINITINEATNT WlannyaInsgugnazli divaulg s1nernli Janin

WsrUAIATOYSET 2554

} HAKER sela AUNUAULUS HANBULNY
n55479 . . | | BCR
(nn./1s) (wn/1s) ww/ls) (/1)
TnegeU 4,400 35,200 27,514 7,686 1.28
ANuMINT 4,390 35,120 41,594 -6,474 0.84

M13199 4 dununisnandnazin wlawneasnsgugnazdn divauig gnednly Jandn

NITUATATOYSENY 2554

gl 1907 nssusIneRsns(um/ls) nssuSnegeu(uIn/ls)

1 losg lawsau 1,200 1,200
2 AansuSuuseau 1,000 0

3 {jaﬂaﬂ 500 nn. (Fuaz 2500) 1,250 1,250
q AMNULAZAILTIARUINY 1,500 1,500
5 AAATUG (A51ATLAQ) 1,200 1200
6 ANSWIULER 200 200
7 Aol 4,764 4,764
8 AntnuLarusssnth 5,000 5,000
9 AI9NRUNRN+NTIN 3090 3600
10 eensiadl (ade) (840U/509) 22,390 3,360
11 fasTasus (@ly) nematode 0 4800
12 bt 800cc/raix6time 0 2640
13 Juannaunilen 0 400

TIAUY 41,594 27,514




M13199 5 NaN13dUAIBE 19N TIIAT I siyINAluNAHERYRINTTUTENTNAAR ULAENTINIT

NERINT wUaununsnsguanastn duaun s1nernly Jawmdansyuasaieysent 2554

MeToinunIng Fneaeau WnwnIns
UNEAAT NDILAD ND cypermetrin 0.08 mg./kg,profenofos 0.06 mg./ks.
“LJ’IEJ“Uquﬁ‘U AINes ND cypermetrin 0.11 mg./kg
UANNIIY Qﬂ‘éuj‘w ND cypermetrin 0.13 mg./kg
W e ND cypermetrin 0.11 mg./kg
WNYYUAY BUNIY ND cypermetrin 0.1 mg./kg
Wys Bumed ND cypermetrin 0.36 mg./kg
u’]&Jauﬁﬂé NG RERI cypermetrin 0.08 mg./ks. cypermetrin 0.14 mg./kg
maqzyﬁfu AaNes ND cypermetrin 0.13 mg./kg,profenofos 0.07 mg./ks.
WIBdS8 quUNIAIATENA cypermetrin 0.18 mg./kg cypermetrin 0.22 mg./kg
UROUIA Bawaa cypermetrin 0.15 mg./kg cypermetrin 0.15 mg./kg

a & a a6 & a B ax ax
MA1919N 6 Nafﬂimﬁ'ﬁ]lej@"\!aum58UULUQUIUNaNamﬂ8U’]6U@ﬂﬂiill')ﬁﬂ']ﬁ/]ﬂﬂ@l]LLagﬂiiﬂJﬁﬁLﬂH(ﬂﬁﬂi

Wneaou BNYNINg
BLANY
Escherichia coli Salmonellaspp. Escherichia coli Salmonellaspp.
AT <10 cfu/g Taiwu <10 cfu/g Tainu
1771969 <10 cfu/g Taiwu <10 cfu/g Taiwu

wUaanunsnsgUanazii dvauie sunednlv Swmianssuaseseysend 2554

M15199 7 FALNIARINEATYV0IAINTIENTIINUVBINTTUITNTNAGRB ULAYNITUITINYATNST LA

nensNIEUanAzti duauin snednly Jamdanssunsesaysend 2554

o

fiagavin 179w 8-14%w 1521 9w 22-28 9w 29-35u 36-42 Tu 43-54 Ju

ANUIIAEIN - v v v v v v
wuouledn ; v v v v v v
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M151991 8 HANANAMAINVBIAZINYBINTTUITNAFRULALNTTUITINYATNT wlaununINTUY

Lsay fuaneaviand Sunevienn Jningnesiil 2556

nawanAzun (nn./1s)

%amwmﬂi — —
NITUITNAEDU NIIUIBLNYFINT
LANETS 5,760.0 5,600.0
U 5,920.0 5,680.0
DIUUN 5,200.0 5,440.0
WTes 5,760.0 5,840.0
g 5,520.0 6,080.0
Uszau 5,600.0 5,760.0
ulles 5,280.0 5,680.0
\de 5,577.14 5,725.71

A13197 9 NIRTINA@VUTIAITIATIkaEFUNIENAnAsluNaNERALTN NTTUITNAARULAENTIUTT

nwasnIwlatnunInstuldees fuanemay sunemenn Janingiesitiy 2556

ASTUIDNAEBDU NSTUIDNWATAT
asiAfifiasany QAuvdfinTany asAfifasany QAuvdfasiany
LNWATAS
R R E.coli - R E.coli
YA U3l Salmonella PUA J3unu Salmonella
(cfu/g) (cfu/e)
ANASS ND ND <10 Tlainu ND ND <10 lainu
11U ND ND <10 Tlainu ND ND <10 lainu
D1UUN ND ND <10 ey ND ND <10 Taiwu
ATys ND ND <10 ey ND ND <10 Taiwu
N ND ND <10 Tainu ND ND <10 Tainu
Uszau ND ND <10 Tainu ND ND <10 Tainu

e ND ND <10 Tadwu ND ND <10 Taiwu




A13197 10 PR duAziEenny 14 TuveInssuitnaaeuLaznssltinumIng uwuawnunsnsiulle

Yoy FUANDIMEAN SNNBVILAR JNINgNEsITT 2556

QERHERIGRIY N35IGINYATNS

nwRsns i/ GRRHGR At dwiindu e ANUNTY
f () (31.) (w31.) (n.) (31.) (w31.)
WINAII 2.86 4.43 3.14 1.84 3.37 3.25
Uy 2.177 5.45 3.42 2.64 a.75 3.31
DIUUN 2.73 4.55 3.04 1.98 3.70 3.23
T 2.79 4.13 3.29 2.39 3.37 2.76
faun 2.42 4.15 2.84 2.43 4.50 3.23
Uszau 2.64 4.40 3.06 1.88 3.65 3.01
JUles 2.23 3.98 3.22 2.26 3.35 2.86
\de 2.63 4.44 3.14 2.20 3.81 3.09

M15199 11 Yualupgtiiionty 14 Ju ¥99nsuITnaaouLaznITUITNYATNT WlawnynInsiiulds

VoY FUANDIMAN SNNBILAR Jningies Tl 2556

NITUIBNAEDU NITUIBINWATAT
LNEYRINT — -
AN (3. AU (VL) AN (3.) AN (TL.)

LANETS 4.37 6.40 3.99 5.42

UY 4.48 6.79 3.99 6.07
DIUUN 4.29 6.17 3.69 5.44
Wy 4.56 6.51 3.48 5.29

e 3.86 5.78 4.00 6.08
Uszhu 4.29 6.22 3.79 5.71
Juiles 4.56 6.63 3.58 5.08

\nae 434 6.36 3.79 558




A1319% 12 YeaRuAziieany 21 Tu Y0INTTUITNAABULALNTIUISINEATNT wlannunsnsUiulls

Vo8 FUANDMEAN SNNBVILAR JNIngNEsIHT 2556

QEEHERNIRG LY N35IGINYATNS
eAsns g enunte dwiinsu Anuge eunte dwidn/su
(w31.) (u3.) (n.) (%31.) (331.) (n.)
LWANETT 6.55 8.56 26.40 6.02 1.22 20.51
Uy 7.09 8.30 32.11 552 7.43 26.80
DIUUN 7.93 7.12 11.74 5.36 6.88 10.34
T 7.20 6.40 8.37 9.16 591 10.66
faun 6.47 8.48 10.05 6.89 7.48 10.42
Uszhu 6.62 7.66 11.57 7.28 8.80 9.35
JUles 593 7.64 14.09 6.03 7.05 10.14
\de 6.83 7.74 16.33 6.61 7.25 14.03

M151991 13 Yualupziiienny 21 Ju ¥aINITUITVAARULATNITTUITINYATNT wUaununsnTUulls

VoY FUANDIMAN SNNBILAR Jningies Tl 2556

NITUINAGEDU NITUIBINWATAT
LNEYRINT — -
AN (3. ANUBN (T.) AN (3.) AN (VL)

LANETS 8.51 11.30 7.51 9.18

11U 9.01 12.25 7.71 10.60
9IUUN 7.79 10.94 7.04 9.43
Wy 6.77 10.12 6.71 8.58

e 8.21 10.49 8.06 9.91
Usgau 8.79 10.02 8.52 9.20
uiles 9.13 11.46 7.81 10.06

\de 8.32 10.94 7.62 9.57




A1519% 14 YueaeuAziileany 35 Tu YBINTTUITNAABULALNTIUIBINEATNT wlasnunsnsiiulls

Yoy FUANDIMEAN SNNBVILAR JNINgNEsITT 2556

QERHERIGRIY N3518INWNAINT
eAsns g eunte dwiinsu Anuge eunte dwidn/su
(w31.) (u3.) (n.) (%31.) (331.) (n.)
LWANETT 21.90 14.02 98.50 22.60 13.03 68.00
Uy 17.70 16.10 98.50 19.50 12.01 69.00
DIUUN 22.40 13.78 82.50 22.00 12.99 78.50
T 22.30 13.38 116.00 22.10 13.37 110.20
faun 17.30 16.96 124.00 22.80 12.32 116.30
Uszau 19.00 13.08 122.20 18.95 11.95 105.00
JUles 19.50 16.18 112.00 19.00 13.07 108.00
\de 20.01 14.78 107.67 20.99 12.68 93.57

M15199 15 Yualugiilenny 35 Ju ¥a9NITUITNAARULATNTTUITINYATNT wUaununsnTUulls

VoY FUANDIMAN SNNBMILAR JINIngYis il 2556

NSNS VAdaU NIINIBLNWAIAT
WNEAINT - —
AINUNIY (3. ANYTT (L) ANUNIY (3. ANNYTT (F4.)

LEANATS 12.87 18.72 11.91 17.54
UL 14.24 19.75 11.28 16.48
9IUUN 11.69 17.08 11.58 17.08
PG 13.08 18.60 12.60 17.12
AU 14.12 18.51 13.46 17.08
Useau 11.89 16.64 12.01 15.84
Iy 15.10 18.97 13.23 19.53
LQ?]IEJ 13.28 18.32 12.30 17.24




A1319% 16 VURAIRUAzTLReNY 45 TU YBINTTUITNAABULALNTIUIBINEATNT wlasnunsnstiulls

Yoy FUANDIMEN SNNBVILAR JINIngies il 2556

NIFUTBNAFDU NIINIBLNBATNT
eAsns g enunte dwiinsu Anuge eunte dwidn/su
(3. (u3.) (n.) (3. (13.) (n.)
bANETT 16.8 13.34 129 18.25 14.04 127
Uy 16 15.01 120 15.75 13.27 131
DIUUN 16.65 13.98 132.5 18.2 14.05 111
PG 16.3 15.51 147 19.15 14.93 139.5
Aaun 22 15.11 127 25.4 15.23 141.5
Uszau 23.65 13.98 144.5 24.9 14.92 152
ERISIIF 23.7 14.39 132 28.6 16.85 131.5
LQEIEJ 19.30 14.47 133.14 21.46 14.75 133.36

o v A ) aal ac v '
AN 17 sUu’]ﬂIUﬂ%u’]LN@@']EJ 45 U YDINTIUITNAFDULALNTTUITLAYHNTNT LLﬂaﬂLﬂ‘b‘miﬂquu}Uﬂ

Yoy FUANDIMEN SNNBVILAR JININgNEsITT 2556

NIssVAdaU NIINIBLNUATAT
WNEAINT - -
ANUNIY (3. ANYTY (FU.) ANUNIY (3. ANNYTT (4.)

WENAIT 16.83 21.8 18.26 20.72

UL 15.15 19.3 14.4 19.65
9IUUY 16.33 21.1 15 19.6
PG 16.9 23 19.27 18.86

Aaun 15.2 22.05 19.29 18.2
Useau 17.15 20.45 18.11 20
Julys 16.73 19.2 22.29 19.8

\nde 16.33 20.99 18.09 19.55
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Yoy FUANDIMEAN SNNBVILAR JNINgNEsITT 2556

unw/5ela BhGER WY RN WTys fiasn Usgiu  duiles
Tanwsou 500 500 500 500 500 500 500
Luﬁﬂﬁuﬁ: 1,120 1,120 1,120 1,120 1,120 1,120 1,120
ﬂaﬂaﬂ 1,250 1,250 1,250 1,250 1,250 1,250 1,250
ﬂqEJLﬂﬁ 1,188 1,348 1,348 1,021 1,348 1,348 1,021
GREGH 0 0 0 0 0 0 0
ansTsiou 2,257 2,257 2,257 2,257 2,257 2,257 2,257
ALY 3,000 3,000 2,750 2,800 2,500 2,500 2,500
ﬁmﬁuamu wn/ls) 9,315 9,475 9,225 8,948 8,975 8,975 8,648
Hands (nn./13) 5,760 5,920 5,200 5,760 5,520 5,600 5,280
FIMFONUIY 5 5 5 5 5 5 5
518la (u/ls) 28,800 29,600 26,000 28,800 27,600 28,000 26,400
s1eldans (wm/ls) 19,485 20,125 16,775 19,852 18,625 19,025 17,752
BCR 3.09 3.12 2.82 3.22 3.08 3.12 3.05

A15°99 19 AUNUNITHENALEN 5181A HARBULNUNIAATEEAY YBINTTUTTNBAINIT WlauNEnINITUIY

Lsay fuaneaviany snneviiean Jaingyies iy 2556

Auv/sele Lanass LI 91N Wes flaun Usehiv Jiles
Tansau 500 500 500 500 500 500 500
Lmﬁﬂﬁué 1,120 1,120 1,120 1,120 1,120 1,120 1,120
ﬂﬂﬂaﬂ 1,250 1,250 1,250 1,250 1,250 1,250 1,250
Uenadl 5,310 4,248 3,540 5,310 2,848 4,248 4,248
asuadl 1,920 1,920 1,440 1,920 960 480 480
anstasiaut 0 0 0 0 0 0 0
AN LTI 3,000 3,000 2,750 2,800 2,500 2,500 2,500
smﬁuﬁqu (wm/ls) 13,100 12,038 10,600 12,900 9,178 10,098 10,098
wandn (nn./1s) 5,600 5,680 5,440 5,840 6,080 5,760 5,680
FIMFONUIEY 5 5 5 5 5 5 5
sele (L n/ls) 28,000 28,400 27,200 29,200 30,400 28,800 28,400
Teldgns (u/ls) 14900 16362 16600 16300 21222 18702 18,302

BCR 2.20 2.46 2.45 2.23 3.01 277 2.61




M13199 20 HarAnAzi (Unseals) 18la (Unsels) eldans (undels) uae BCR nssuisvaaeuway

aa %4 1 ] o o 14 v v v aa
N35751NYAS LlawnenInsUIUlUIUeY Fuanssans snemenn QQMQQQWSﬁWUIJ2556

ASSINAEDU ASTUIDNWATNT
NYASNS  WAwEn wld seldans HANE e swlagns
BCR BCR
(nn./1s) ww/ls)  ww/ls) (nn./1s) ww/ls)  ww/ls)

LnNass 5,760 28,800 19,485 3.09 5,600 28,000 14,900 2.20
Uy 5,920 29,600 20,125 3.12 5,680 28,400 16,362 2.46
DIUUN 5,200 26,000 16,775 2.82 5,440 27,200 16,600 2.45
RIG 5,760 28,800 19,852 3.22 5,840 29,200 16,300 2.23
g 5,520 27,600 18,625 3.08 6,080 30,400 21,222 3.01
Usesiu 5,600 28,000 19,025 3.12 5,760 28,800 18,702 2.77
SR 5,280 29,400 17,752 3.05 5,680 28,400 18,302 261

fie 5577.1 28,3143 18,805.6 3.07 5,7125.1  28,628.6 17,484 2.53

A15199 21 wandnazt (Vnsels) T1eld (UIn/ls) selaans (un/ls) way BCR nssuisvnaauuay

N353351NEAT wUaununInstinulleey duanamale enneiean Jamingies il 2556

} HAKER sela AUNUAULUS HANBULNY
N3N . . | | BCR
(nn./13) (un/ls) (un/l3) (un/l3)
Wuadou 5577.1 28,314.3 9,080.1 18,805.6 3.07

WNEAINT 5,125.7 28,628.6 11,144.6 17,484 2.53
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