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Development of Pilot Plant and Bio-Agent Mass Production Technology of
Entomopathogenic Nematodes for Commercialization
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ABSTRACT

The area of sixty square meters has been developed for the purpose mass production
of entomopathogenic nematodes at the Nematology Section, Plant Pathology Research
Group, Plant Protection Research and Development Office during 2005-2007. This project is
expected to be a model for producing entomopathogenic nematodes for commercial
purposes. The area was divided into separate segments by operation. Each section has a
specific purpose namely preparation and packaging of culture media, preparing stock of
nematode starters, inoculating and culturing nematodes, washing products out of culture
media, and accurate counting of nematodes prior to packaging and storing of the products
before distribution. The using of inexpensive and easy materials to purchase were included
as well as the techniques which saved time; increased efficiency and the limied amount of
investment in a range of 128,000-210,000 baht. Mass production of the nematodes was
done by using semi-solid media containing eggs, lard and water at the ratio of 5:2:.3. The
media (500 g) was mixed with 30 g of spongy cubes (1x1x1 cm) prior to cooking in a heat
stable container (10 liter). After sterilization for 2 hours 30 minutes, the axenic culture was
then incubated at room temperature (26+2°C) for 7 days. Then nematodes were washed out

of the spongy media in an automatic washing machine. The healthy nematodes washed,
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were further selected by using a filter. The
filter was originally built from inexpensive
but strong materials while providing high
efficiency by filtering 123.8 million
nematodes per 1 lilter of media. The end
products of nematodes were maintained in
a polymer at an amount of 5 million per
pack having a shelf-life of 60-90 days at
room temperature. The costs of this
technology was 40,000 baht per month for
materials and the labour of 1 worker, or
80,000 baht per month for materials and 2
workers. The implement of model was
being possibly produced 6,000 and 12,000
packs per month respectively. Therefore, the
cost of production was equal to 6.67 baht
per pack with the selling price not to
exceed 30 baht. Commercial value was
equal to 6,000x30 = 180,000 baht and
12,000x30 = 360,000 baht respectively.
However, after deducting from prevention
cost and marketing (30%), this technology
generated a profit equal to 180,000-40,000-
54,000 = 86,000 and 360,000-80,000-108,000
= 172,000 baht respectively.

Key words : entomopathogenic nematode,
bio-agent, pilot plant, commercial production
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of heat stable plastic containers
using semi-solid media contain-

ing eggs, lard and water at the
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Table 2. Comperison of 10 semi solid media for Steinernema siamkayai production with

cost of media, easy to purchase, difficult preparation and odoriferous media.

Media 1 liter Difficulty Odoriferous

Protein media

Yield (x10%) Cost (baht) Purchase Preparation media
Pig kidney 333.60 80 Difficult Moderate High
Chicken liver 308.46 63 Difficult Moderate High
Chicken egg + yeast extract (YE) 5 g 290.00 80 Moderate Easy Low
Duck egg yolk 282.40 74 Easy Difficult Low
Chicken heart 252.96 53 Difficult Moderate High
Chicken egg yolk + YE 5 g 251.80 105 Easy Difficult Low
Chicken egg 248.36 35- Easy Easy Low
Duck egg 247.76 42 Easy Easy Low
Canned tuna (selet) 240.86 114 Moderate Easy Medium
Chicken intestine 228.76 30 Moderate =~ Moderate High
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Table 3. Yield of Steinernema siamkayai from mass rearing with or without symbiotic

bacteria (Xenorhabdus sp.) in semi-solid media

Treatment Yield of S. siamkayai (x 10°)/500 g media
S. siamkayai + symbiotic bacteria (Xenorhabdus sp.) 12410 b
symbiotic bacteria (Xenorhabdus sp.} following 14150 a
siamkayai within 24 hours
S. siamkayai only 12850 b
CV (%) 6.58

Mean in the same column followed by a common letter are not significantly different at 5 % level, by

DMRT.

Table 4. Yield of Steinernema siamkayai filtrated and collected at 24 hours intervals

Collected yield

Yield of S. siamkayai (x 10%) filtrated from 9 containers

(hour) 1 2 3 4 5 6 7 8 Total %
24 1060 1150 1090 1350 1230 990 970 1250 1180 10270 80.23
48 280 210 310 180 250 240 230 220 190 21.10 16.48
72 050 050 110 040 040 060 030 0 0.40 420 3.28
96 0 0 0 0 0 0 0 0 0 0 0

Total 1390 14.10 1510 1570 1520 1290 1230 1470 1410 128.00 100

s
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31.32 16.76 Uy 11.32 % sfwnsivinm
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Table 5. Shelf-life test of S. siamkayai in different formulations stored at room

temperature for 6 months.

Percentage of S. siamkayai survival in formulation (month)

Type of formulation

1 2 3 4 5 6
Spongy cubes (1x1x1cm) 97.24 a 82.16 a 5484 b 3132 ¢ 16.76 ¢ 1132 ¢
Polymer 97.56 a 91.76 a 81.08 a 79.88 a 6848 a 65.76 a
Distilled water 9592 a 87.88 a 7772 a 68.28 b 36.44 b 26.56 b
CV(%) 1.73 8.85 9.16 6.75 15.05 28.96

Mean in the same column followed by a common letter are not significantly different at 5 % level, by
DMRT.

Table 6. Information of budget cost and profit for monthly production of entomopathogenic

nematode

Information Nematode yields/month
30,000 million 60,000 million

Budget (baht) 120,000 190,000
Cost (baht) 30,000 60,000
Labour (baht) 10,000 20,000
Total (2+3) (baht) 40,000 80,000
Packaging (5 millions/pack) 6,000 pack 12,000 pack
Cost of production/pack 6.67 baht 6.67 baht

6,000x30=180,000 baht
180,000-40,000=
140,000 baht

12,000x30=360,000 baht
360,000-80,000
=280,000 baht

Commercial value (1 pack = 30 baht)

Profit (selling price — cost)”

" Profit exclude marketing value

Wuwdednudt  Mdusuuuulunisdienea psifipnsdaudeivivarludsuinsemng

walulaBnsninldideudasgmanaussdy
SMEs wigsiteluiBowdisd  uaziiu
& @

AuguTBINITLIBNA U AUgAE TN TN

WV A’ﬂ o [ -
au1An  1aplseusuLuLdRf&In1TRaR U

32

200 a/feu  lviwawdsady 30,000 e
%30 6,000 POV/ABYU (1 BBILIITY 5 M)
T¥us99us I 1 au fisunisineusy

NTSUIUNTHARIINNTNITINTNBAT FALLNY

a = .
MIEITINTINEAs N 26 OUUﬁ 1 NNFIAN - INEIBU 2551



msﬂﬁﬁ'ﬁmumunizmumsuanlﬁlﬁauﬂazl uazszpzaMIuAAudn U (8 1) ABUIIIY

. X
1 AU Al
sraznanl i
= A’l’ & a » ?
W3sND T4 10 8Rs/ T Agnneuvead soon. =
SN A y L ——mmme- »> 20U
(gmyems ;i -sinuvy wivasein Snseu s:2:3)
o :’ o L L L a
U571 g awradia 108, dmdnemis soo AT 3 20 6 -+ 10HW
. 4 , &y Y o
irldeudaingediennuieu 90-100% (230 1.) —--———--——- > 20U
‘—m‘%amﬁ’u%a 500,000 FIMd— — — = ——————————— —— » 30U
v & vya a
Teiaae ldeoudey —— - - - - - - + 30UH
L F A . -
Wrlamaws@saudumg (7 ) —----------------- » 10U
wsndnanan e lAFBuHBaMnATainEn TuRuasimnaznay —--—» 90U
+ ¥ 4 ' v =
menou IR gde s ugen soFALENHAKER o
= o & o e e e e e »
(fiurandn 2afa¥inT 24 uay 4z w)
¥ = aq ¥ . & .
Manandn lng TEdwnaznou Iue i 1T (0.1% hyamine) -
g =t y ¥ ¥y === —» 60U
i 151 warmndiazein 3af
® = & A 3’} » o =
Wi MuHandn iU desmaldindaaranssml ——--------- » 60UM
a o ¢ ¥ 2
UITIHDRTUY SAMUAN e + 90U

sanl§i@laneiain 450 w1l
(39M)

Thai Agricultural Research Journal Vol. 26 No. 1 January - April 2008 33



WUTURDULARZNTZUIUNSTHAR WARYILY
namsUiReu 8 ou/Mu lasutsdunnu
MU luLaa U UAILFNSHSIND VNS
[ 3 o w 1 (74
mMIussgemIaiamziane ddslyldviie
ﬂ, ] g - LY g v o v
fezdsuasniunvdaldifeunas e
d" W ﬂ! w g -]
WIiRpveaneINvdady TaWdanaziily
1 X ¥ o o X @ o
AIINLNIZLAEN IINUUUTIWIZLRBNLED 7 TU
NHIUNTEUIUMSUEN§NaINTusou Liale
18 Asudosfigzana U lUunandnivaLiy
o r 6 o 1 1 ' ' -3
NARSuTIIENNTIUNesaly wdst1elsfinn
o a a a & A A a
ARINSHARALIANTULIDINMSIINN LSS WY
2auU u,a::Lﬁui’ﬂqqﬂnscﬁmswamﬁﬁﬁLﬂulﬁun'
v & X X
wHadv NI IT  ANBUSLNISIAREY LAY
‘qﬂnsaoﬁ’mwnwawam SREREI ISR
WARTUTLS 10,000-12,000 BB9/LABDU
nsimaluladnswanldifounsuiida
LNaITE AU lSIUTUIAtiaNYiSe SMEs tneman
gmmanmutﬁamswammemuwa'[ul,‘ﬁa
widlefiu foadwussgelalifumaianu
ﬁﬂﬁu’lwamuﬂs:nauﬁamsﬁana"n Uszihiu

v ' [

ndnvonisanfulafs ANuANAITUNNST

q

v
[

asuuardanudseiosiign daluanas
N1IeIueIudTe  nTwaun lseeusiunuy
wasinaluladniswandisunidfoudes

o as

MdausasiuBomdisd  SansouaasRN

Falaurassasuiindy  Fununisndn
WaWAOTIlS  uasnampUUNUALEIY  isue
Tifunaensuiei Judeyaddgyusnoy
n1siasandafulanequudnliifoudss

medunisdn  (Table 6)

#7UNANTINARDY
MUITHUASWAIUINTEUIUNIINAR
Ffudldidoudoshyaunasdngiizlussdy
T59UTUALBNIINNSWAILIALTA 60 A4
spengauldifioudas  nguiduliady Dy
Tseusunuulaswauinmsmnzidesldifou
Naﬂ’lummu:wmﬂﬁnwu%augﬁmons:uan

@zgia 4 5 Ltazqﬂqnﬂ’wﬁ HumANNg

"U5ums 10 & ussgemsgasialinaniy

dhsfunyuazingu Tudasdm 5:2:3 Tu
AWMz iSuuefiSs (Xenorhabdus
sp) 3988 VoUW ILALILLL axenic
culture Tiinananldifourapnasnstuwie 7
u wipwinty 12850 §us/emns 500 n.
W lUHIUNTEUIUNTUENRIIHANAR
T8 deudapifioussgiduniniud  gaiis
wandanldidounaslunszurumsuendalaiiu
50 % gansavdausnnandnldifoudey 14
ﬁﬂLLﬂn‘lﬁtﬁauNﬂﬂmuqﬂnsmﬁ’ﬂLﬁuwawﬁm
1 2 as 18l&Foudoniads 1238 &
A/M15 1 A ﬂ'lmussql,ﬁuwﬁmﬁcuﬁtﬁa
m's'ei"mmﬂiugﬁu,ummn'mﬁu%nmwawam
Tdounonluaisduanafuniolndiues

[y

fansaiuSnswansunlduudussesiia
3 iiou Tseswdifiddomsndnldfoudas
6,000-12,000 BBY/\fBY (UTTY 5 AWFY/TDY)
fouaemuiag-gunsaiszuna 128,000 UM
(‘lsiswﬁoﬂgnﬂ%m) Fautvdasun1snaniiu
6 Mufinswande (1) LWTUNURZUTIIDINNS

4" =) LY X v
WNziRe (2) wsenveldifeoudss (3) Td

MIFFATIMSNEAT T7 26 aUf 1 uNTAN - WBBY 2551



X 4 X o o

WOLATTUINMBUS NI LA L F LA pud s
@) wundnandnldidounan (5) asraiy
° o a ar (-4 [—3
Fuiaussgwdniud uar (6) i
wAndusiAon1sT e Hfunuluntande
Tdndn 40,000 L ARBY  (SINWTNU +

a

Yaadvlumanin) wiald 6,000 zeviiou
Andudiunu 6.67 vv/ape whiuliyarinis
28¥NY 6,000 x 30 = 180,000 UM (1 A8
smielusien 30 vm) dsianAaduna
mlsild (yad1n1928 — duyu) Wiy
180,000 - 40,000 = 140,000 UW/LHDU (W&
mlsilglidnainisnain) agelafinim s
nsnamziNtudefinafinussnuiiu 2 au
uaziinanaunsainswdndisndu  léun
wiadlirdon s mousiwizides UATTA
NIDIAAUUNNANAR TN TORAMTUNAATUTILS
10,000-12,000 BOY/LADU WRDBINITWAIUN
Tseuuazinaluladnisnanldifoudas
ININABNDALALIDIINAFNIALDNDTUUAL/
Wiamieuiiiisndes laedulsenusuuuy
ﬁuammmﬁmwmmwamu FUNUNIITHAR
NTEUMMIHARLATNARBLUNUALGSY 1D

dudayadsznaumasndulaasuudadu

U

s ¢ o ] '

1B uiuRTmig-38uan LﬂBWﬁﬂ‘iCﬂ'ﬂ‘lﬂ

LONE1ID19DS

YHUNI0 GIIRENAR. 2546, N1EWIAEVIA
LABDUNBEMIAUNAYDEINIE. LONEIT
Usenaun1sRnausy 8inIdewmuIng
213N2WMY NTINIZINTNBAT NFILTWAL,
20 v,

yrusn dednanfn. 2547, nsldlddeu
Howsewuglneidayain. wih 129-

135. Tu: 5?5!\77”ﬂ751f53?1l7)7\73ﬂ7f775

¥
o a

AN 5 MAUTIELIE. 20-21 WHBNAY
2547 ai gudn1sAnsuarAnausy
WINTR I inendsudld 9. el
Georgis, R. 1992. The role of biotechnology
companies in commercialization of
entomopathogenic nematodes, Pages
294-306. In: Nematology from
Molecule to Ecosystem. F.J.
Gommers and PW.TH. Mass (eds.).
Proceedings Second International
Nematology Congress 11-17, August
1990, Veldhoven, Netherlands.
Kanwanich, S. 2004. Natural born Killers.
Bangkok Post. Sunday, April 25:6.

Thai Agricultural Research Journal Vol. 26 No. 1 January - April 2008 35



