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Abstract

Project of appropriate technologies testing on safety vegetable
production in central and western was conducted during 2011-2015 at farm and
Agricultural Research and Development Center in Pathum Thani, Ayutthaya,
Uthaithani, Nakhon Pathom and Ratchaburi province. The objective of this project
was to test and find out the appropriate vegetable production technologies from
toxic residue and coliform bacteria and look for the suitable solutions for hydroponic
system with several harvesting periods. The project consisted of 3 activities 17
experiments. Activity 1 was adoption of DOA’s technologies such as Nuclear
Polyhedrosis Virus (NPV), Bacillus thuringiensis (Bt), Nematode, sticky traps and the
use of chemical properly and appropriately as testing method then compared with
farmer’s method. The results showed that kale, pakchoi, water convolvulus, holy
basil, sweet basil, yard long bean, bitter gourd, brinjal, parsley, coriander in testing
method had higher yield, income, net return and BCR than farmer’s method but
lower than in cost and toxic residue. For microbial contamination analysis, both
methods had less than 10 cfu/g Escherichia coli while Salmonella spp. was not
found. Activity 2 was preliminary study of vegetable production in hydroponic
system. It was revealed that cos lettuce and water convolvulus that grown in Allen
Cooper recipe had higher yield, leaf width, leaf length, plant height and average
weight than in KMITL3 recipe while lettuce and parsley in KMITL3 recipe had more
leaf width, plant height canopy width and weight per plant than in Allen Cooper
recipes. For green oak lettuce and coriander, both recipes gave yield, leaf width, leaf
length, plant height and average weight similarly. In case of kale and pakchoi, there
were no statistical difference between Yala Agricultural Research and Development
Center recipe and KMITL3 recipe. Nitrate amount reduction could be done by water
using instead of solution three days before harvesting. In addition, all of treatments
had less than 10 cfu/g E. coli and Salmonella spp. was not found. Activity 3 was
testing safety vegetable i.e. brinjal, yard long bean, parsley and coriander, production
technology by integrated management from toxic residue, microbial and pests by
comparison between farmer practice (using chemical pesticide) in the field and IPM
(integrated pest management) in the planting vegetable tent. It was found that

brinjal production by farmer method was better than inside tent while yard long
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bean production was contradictory. Both methods had no toxic residue and
Salmonella spp. but had E. coli less than 10 cfu/g. Parsley, that was treated by IPM
throughout its whole life was infected by pests decreasing. Moreover, Beauveria
bassiana use was able to reduce toxic residue in parsley too. For coriander, both
testing method and farmer method cave the similar average yield and economic
returns but two kinds of toxic residue i.e. cypermethrin and chlorpyrifos in the

amount of 0.02-0.03 mg/kg were found in farmer method.



14
UNin

fwdnduiigormsvlanisfidaudrfynaasygiavesdsze nafionisuilan

nelulseinrnavdseeninssema suiaduunamaiadunavindeusiidrfyuarsndu

! = A v o

1 1 S v oa v A & 1 v < P 1 1 a
sas1anie Nedsiidulendudsylosunassuutunng ’°NLWUI@’J’]WGUNWU’]L‘lJ‘L!G]’eJﬂ’]i‘UiIﬂﬂ

fatiuANaZ o9 Uaoade Usieainaisienna1adsandusenisuaniivdnualunisnaning

'
0 v = o

Hapidesmsszuinveslsanazuias iliinunsnsdiosmnisdeatuide Safnazifunsld
arnailunssidadagivmandu wagdulnaidunmsldiligndesmundniunis sl
ansfivaniadudunnereuslaasuiafununsnsguanies uinseiidlufivilfifuinysa
sondouvesaulny 1wy nems uazlnsgin Sslaevhllenadnindufivivaends a1sadii
NUANASLUNANER LaWn chlorpyrifos  cyhalothin, cypermethrin, cyfluthrin aaulu
5"’351ﬂmamimﬁmﬁwﬁmnwu L cypermethrin, endofulfein, monocrotophos Wy
(nunws, 2545) uenanisansgnuisnsdseaniivinvesUsema efinismsianuansiiy
anfnsargnaziuniaindnanUssnadieriuil fanguussimaluanninglsy Jszina
ooalnalde QUu Aaluf av Wunaldesioirsugiavessyive

& A = & Ao 1 = a A o d' I v 3
W‘I,J‘V]‘U@Jﬂ"'ZNL‘U‘LlLLﬂﬁQWﬁWﬂ@LL%QVUQIUﬂWiNﬁGI‘WGUNﬂ W@@JIﬂﬁﬂu&JﬂﬁNﬂWii’JU’iﬁM

=

HAKER warn1sdmhevilulagi1suseme Ao NunTaniaunus il Jamiansvunsesese)

q

[ '
aa A

= & [ [ a 1 [ [ = [ o [ [ I
FuludwiauTuuna drudmingeys uasugulivivlnaunntdn lagdawdauyusididnum
Ugnlud 2550/51 funndie 54,661 15 (@rdnaunuasdamiaunusiil, 2551) Winduaint

2548 NNuNUgndniiies 30,069 13 (@rnaunuasuazannsaldaninuynusiil, 2548)

%
1o

YuEINUNYIIN TN Ensvesdniaunusanasant 2548 Nllegduiu 572,627 13 wie

[

F1u3u 493,136 15 Tl 2550 dmsudawianszunsaseyseniinuiign 7,928 13 (d1ineau

=) o o

nensImiansyuasAseysen, 2549) Auiiuignliunnddn willdendmiunisdmiiefe

aa =2 I Ao 1 & o £ a A @ Y @
UUAURAIVNTIUDY 5 LA Mﬁ]’m'ﬂu‘ﬂi%“(ﬂﬂi@QL‘U‘LJ?\]’TLJ’J‘L!M’]ﬂﬁ]@\‘iﬂ’ﬁUiIﬂﬂWGUNﬂ wan gL

9

LA o A

a & Ao Aa 1Y P ° v Y
NiRnuaalununlournia Jeymsunisnaiaites wazanunsaviselaliineninsle

1 [ o

A ddwmdnssusinunugn 104,262 15 @iinnunensdmingvgs, 2550) fwiniinig
Ugnilunisddruannluendwmiaunusiil uunys nseunseSogse uasugy 51943 Tun
ALt 111909 KNUS MIENEIT NTeLngT Ingemt NEYIg WA WASSIU Ugse InNIAviey 39

Tymimudnlngazifudeaieiulsawasuasuuasdngiividvians inwasnsddndudes

4

Tfanswniilunistesiumdadudiuiuun sliiearsiaduazdunidandrslunandnd

wardesiefuilaa Bnvianisldansedidusuuannyiliifinnsazauansiwdngsnanieves

[ [

inensnsuaziiunisiianessuudnadliideaunadndle wiindwmindyusad

=~ o 1A

WITUATATYTY1 UATUTN 7193 insUgndnsallesng1iuiuidaInnsidinsiawlas

Y



15

YDUNEATNTNOSUTOILVAINANNY GAP VDILARLIINIA NUINNSVBSUTDILUAY GAP Nl

= A v

agduIuteuliolouiisuiuiiunnsudnianun  wgnanisfanuainsdalaaiuise

q
'
A A

mvAuMstdansiaiiuaznsguanandnlivasnisangaunidvsedasluien lnainuning

[ A

drulngfusvavdymaiglunuiivangedis 1wy n1slddngdunsienienisinensieglu

q

FEAUNTULTIND A LARNIEIEUMIUAIINABINITVDINAIN N1T5LUIAIIYINA18VBILIARNAS

wazanadigdunsdUuleulunands msliiilaluFesssuunisudnivasndouazlauinsgiu

AanuieissrwuduslaafivinfiaunmaldsuemsivinUasndeddndudoniniside

(%
=

lassnisnaasuinalulagvuizanlunisudndnUasndeluiundimindyusid

WITUATATRYSH WATUTY 51903 Inawsazdandnvsineiusvauiulymaieludmianly

IS5 U a 1%

wioufu  FawilarsiwanAsaznuydunsdvulounnnluisazdmin Ao Jamin

VL 1% 1 4 4 v 14

Unusd Toun Azl n21969 BnUS NSensa Tnsenw wazaalng1n %’qwi’mwwumﬂ%aqﬁm

q q El

D

2/ £ (% (Y QIVLQJ {

loun pzdn dnds daminsvys lawa na1eds 2IEne1d wazdwminuasugy laud neinsy
Insenn FadwnaluladnisndainUasndeueansuivin1sinunsnlain1sidelaiuimadeu
~ % ' a o o % P ) 1% °
Weaundanidiaglunisndndnlasdunisannisldarsiadiiadusuiuuliinensnsunly
UfURluRuvesmues wazimuduiinasegiaiinnelaliunnunsnsluaiug
=~ a A& o v = a & =t
wenninsuanivinuuuldansazarenelalsaseussuutaduguuuunilavenis

o

nanfwnRannsldansall wedilUdnisufuRaussuuinuasinmunzan vlilanandn

v ad 1

ANANAMAINMINNINTFIUNNTARRNLALANNNTIANAVBUNEAINIEHERNN wazuTlna
melulseme Fedagtuianssmermsnldlunisugniisuuuldansazarenieldlsasouet
WININEVABGATUAZIANBUTEN T9519D1M5AINgRINLLzITue19vziiunAuANT Ty
Aa v a a o § v a v -~ A v oa 1Y) Y
nydasldlunisiasyidulailmnasigeimsanarsluiy Weguilaafuusenuiain
wiatueaviliiinnisazauwazduiiviusienmels Jansldsnemnsiiuaudnduds
ilnuasnsiaunulunisnanigaudnie snnslunisuasiivdndamutaymiluisesedlsa
waztuasmiindulunsuaainuuuldaisazateniglalsuseu feasinisAnyiveaiunse
mnelesiunasuiladymls daunsudvnsinensdamsiinisfnuiisnunineesivinly
an3519 13699 Litevzlavsuivgasenmsiunzaudmsuiivusazela wazisnsiiu
a - & v a I v o
Nemvangay lnpazidunsanduyulunisdavesnunsnsldlildsine msniisiaung
waztiunnudnduluninde wazdsinvasnsinisnanuanianudgmlsalaziuadn

o

anefausetiewdlutymls wasielildinfidnunmuazUasadeliduivinguilon

q

[y

npUsrasdvetlasinsitenimaasumalulagnmunzanlunisudndnUasasdely
lwaNIANAkaEAAREIURNAD Wevnaaukalnnalulagnmnzaulumsndainuasnsiean
ansiwaziusSlununnanaaznAnyiuen iiefnwiaunmaasiginiUesruugniy

gnI5meIMshagsresIauiedneg lunsndawuuldansazaenielils usounazla



16

waluladimnzaulunisnandnuuuldansazarenelilsadeu Iawaluladnisuaniivuuy

NGHGA)
TassmsisonismageumaluladfunzaulunisuaninUasassluwanianaisuas

AAnziunn Ussnausie 3 Aanssy Ao nanssudi 1 nsmegousasiaumaluladnisuan

] v al 6

‘W"UNﬂUaE]ﬂﬁEJ"U’Wﬂﬂ’]ﬁﬂ‘l‘f}LLaB?ﬂqau‘VliEJIUﬂWF"lﬂa’W\‘iLLagﬂ’mﬁ]Z’?‘l‘!G}ﬂ IIUIU 8 N1INAFDY

[
I v

Aanssud 2 msfnwgunnivindesiulunisiisuuuldansazangneldlsasou 9w 5
NTIAaBY NANTIUT 3 MTITsLazadeumaluladnsuanivinlaeisnannaulilaonde

NANTAYANA LIDRAUNTE Uazluasdngiiy 914U 4 N1INAael

9

NTIINUNIUITIUNITN

nstesiumdndngiivlaeisnaunaundunisuidymdagiivlaginnsundenld
ad ! ad 1 v 2 L A af Yo d’( = :’1 o =
FBnseing q vaedsTiniulunisauaudSinadasiedlvliinnty. Saduvhenudemeni
Aswgna Wedngusvasalunisannsldansiainanisinens MalllagafdeadannuAuaImig
wsugha lvhateanimuanden wasinwasnsaunsailWURORle (wing, 2543) Tums
U URlagTBraunanuilileldlunsdasiumdndngity agvilvianunsaannisldasaduuasas
l95aay 47.61 ansUseaiuminlsanysaeay 33.90 (NBULNYSALAYANY,2540)

Woslaslawmesin Wudestuaiidssiinegluiu anfeirveniia gndmiuay
sunseingduunatoms wigldsiaivuomsidsadesvatesia aiaduleduniuay
nandrueeiugn 13an11 “lalliie” wse “aves” Swaumnsadungunuiniuauiy
Judides Wenlaslawesinludny  WUHUnY) sewesianwslsaiivnarevialaneisnig
= = N a oA |9 v S & v & &
Jealeuriedulsdn  waswiatunsowddldormsiigelsadeinis uenaintieslasie
WeTNEINTONANULTINLENT  Lazansiiy naonaulngesrsoulsld miutisavaie
nijsdulovenelsniiy AuaudRfAwroLteslasiamesinfe a1unsatiuazaIuwsseli

I & ¢ 1A = | a a a - U 0o Qg VY A o

aglusumluusslovlsioy  Feeduasunisiasqiivlavesiivuasdnudilvidungiaiig
AuMusiBLelsAN AR maskUATI S BawwalsA (RTsnsuazissaita, 2553) lulssine
InglafimsfnuAuaiuszaninmusadeniaslawesuniunal wiu lnsaneiiieaiuny
Tsawdau lsauszauiu Tsandilugd Tsasinudn Tsalawn vuilwnaneyde wu uside
wA oavidesiinan win dhe U1uisiad du isew nuddussansamaddunisaiunulsasiig
7 dananled dmsusuwuursedsnisvesteslastamesunluns AuaNweslaity fie

1. wdatuiuwenlsaivlumuundsvesiiagende 8mis e1na uazladedu q 7

o &, ' a a
Tudusonisiasgiule



17

2. dulgvaslaslawesinaziusavasunadrlluduleventesiamalsaiy
3. Wwenlaslawesundudenujineniidnenmgunnuiinnis
Yagiuiivdendmhedugalilddnsnuduuzd vosimield lnenauiiie

+Hoa

loslawmesin agniaanlvidiiusidnlvndeneu uaidsuilunaungninalidiiuledunsd

9

v

fAagladunanindonazilulflneuugl 1. lseaiumgunoudan 2. ldlseseulausiu 3. 14

(%
Y o

Maseeuvau waglseseulauiudedninua Jemisseds lumsldwes laslewesunaiuny
dy ] N v o v v 1 dy
Wosanmalsaiiy Itedninswmaluil
1. pH vosRulminzauson1sasaivlavedlasianesun egsening 5.5-6.5 Anduy
1 = & 1 A ! 1 a a Y [ = o & 4 = [
nsngou 9 Fududie pH ANvUgndulvg WIgRulalafuiy aduludedinigia pH
Yosau harUulivinzauneu
2. wenlaslawesunluwendu g Sygnihaneldmeasindinldlunistesiu
o o & < =~ ] aa . v o a
wazfrdaldendugilaganzaisiadlunguiuuiiinilea (benzimidazole) laun lwuluila
(benomyl) kazASlUEANTY (carbendazim) Fadunguansiedviingadu windndunvzdes
Tdansindl asaviiaasdszana 2 dUansilu  ogneein

3. mslddenlaslawesunegetos Yas 2 ASe Aodury wavUatery %19y 6
A v v Y M a ! dy s
AoU NTIEiNemns anmwinaey wazlade du q Tuduldvaneay Wwenlnslawesuiie
NYANITLATYLAULA

loslawmesinansaniuaulsaiwiinainidesilufiu 1wy Wesiiiley  auvelse

1 U a ¥ 1% 1 d’l 1 d’l a a
WNTEAUAY Nangu a1 Wwesilrinevsesianvglalauil  WWesiagSeNamelin
Wi Wesaaslsifioy anvalsalawd Tsadien  Wesilsdoalnide anmglsaiiszeu
a 1% v 1 = 1 v a [ =3 a
Al NA1gU AU (ATeYIeTaNAINeINITAINSINUAET, 2550)

Wowuatise Bacillus subitlis glud Bacillaceae 1Hudouuniiiounsuuan
d111598319 endospore Tuanmfinds  (Kenneth, 2009) Uaqduwuiniae B. subtilis
#11130AIUANTDANMALSANY TUTDTMazwUATISENINNT1 30 ¥Ela (Takashi A, and
Yasushi S., 2005) a1nn1sARLGenBLUATISe Bacillus subtilis 5 aeviug lngldires
Phytophthora  palmivora @wglsasiniinlawuivesseududifnaeiuslaee B,
subtilis  @eWugAian Ae B. subtilis APOL et maaauUssansnImn1sdudeie

a a . . . Ed & .
WUANLIY Xanthomonas campestris pv. citri mm&;%ﬂimmﬁmaﬂuau LRI Fusarium
roseum anvslsAgigkavlaunivasndeld Wes Pythium sp. awwnlsasiniinvesdule
WU B. subtilis APO1 @1XNTAAIUANNISLASYLAULATDILUATISE WALLTDT) 2 Hln WuuLn
ATBUATDY (colonization) lae B. subtilis APO1 @330l ATEUARILTRALMAYRSLIANY LG
WANSATUANNTASIFAUVDAYRTT P. palmivora anmalsasinuii tawdlunisey  1@es)

Colletotricum  truncatum — @WMALIALBULNINIUAYBININGBY kAT LWBTY Sclerotium



18

rolfsii avnlealauiiuazduivesindas axduuuuairsansufTaug (antibiosis) Tngaz
Jiu Clear zone sewihadanaans ilevide 8. subtilis A