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Narumol Rattanakhansang 2013: Effects of Probiotic (Bacillus spp.) and Rain Water on Growth
and Survival Rate in Rearing of Pacific White Shrimp (Litopenaeus vannamei). Master of Science
(Fisheries Science), Major Field: Fisheries Science, Department of Fishery Biology. Thesis Advisor:

Associate Professor Chalor Limsuwan, Ph.D. 75 pages.

Effect of probiotics (Bacillus spp.) on growth and survival rate of postlarvae 10 (PL10) of
Litopenaeus vannamei during rearing was carried out under laboratory condition where postlarvae were
stocked in 500-L fiberglass tanks at the density of 30 PLs/tank (60 PLs/mz) with 25 ppt. sea water salinity.
The experiment was divided in 4 treatments, the first treatment was the control (without addition probiotics to
the water), the 2“1,3ml and 4" treatments included the addition of probiotics at a concentration of 2, 3 and 4
ppm., respectively. The probiotics was added in water once after every two days. After rearing the postlarvae
for 30 days, the results showed that the shrimp reared with 4 ppm. probiotics had highest average weights
1.10 £ 0.25 g which was significantly different (p<0.05) from control group (0.76 + 0.20 g) but shrimp reared
with 3 ppm. probiotics had highest survival rate 96.67 + 1.15 percentage which was significantly different
(p<0.05) from control group (84.67+1.15 percentage). The result of water quality after the end of experiment
showed that the total ammonia concentrations of all the probiotics treated group was significantly lower

(p<0.05) than control group.

Effect of rain water and probiotics (Bacillus spp.) on water qualities, growth and survival rate in
rearing of PL10 L. vannamei were carried out under laboratory condition in which postlarvae were stocked in
500-L fiberglass tanks at density 45 PLs/tank (90 PLs/mz) in 25 ppt. sea water salinity.The experiment was
divided in 4 treatments, the first treatment was the control (without addition of probiotics to the water and
water was maintained at 25 ppt., by exchanging sea water 25 ppt. salinity 30%), the 2"d, 3" and 4" treatments
included the addition of probiotics at concentrations of 4 ppm. The probiotic was added in water once after
every two days. The 2" experiment was carried out with water of 25 ppt., by exchanging sea water 25 ppt.
salinity 30%, the 3" and 4" was carried out by exchanging with rain water of 30% and 40%, respectively.
After rearing the postlarvae for 30 days, the results showed that the shrimp reared in the 2™ experiment had
highest average weights 1.11 = 0.04 g which was significantly different (p<0.05) from control group (0.86 +
0.04 g) and shrimp reared in the 2" experiment had highest survival rate 92.56 + 0.58 percentage which was
significantly different (p<0.05) from control group (91.11 + 0.58 percentage). The result of water quality
showed that the salinity, alkalinity and pH of all probiotic added experimental groups and with rain water was

significantly lower than (p<0.05) the control group.
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9 9

Jd o

ﬂﬁt’j@ﬂ@1°ﬂ1iuﬁ$ﬂ‘ig‘U’JuﬂﬁﬁNTuﬁlNc] Tusramevesdadvi mﬂqmwgﬁﬁummmmzﬁn

[
o o

o o 3 1 a ¥ o 1
wihlddatihauniodeseninglas drguugivesidnihlinszuiumsiiauaiegves

A

aa161 (MSUUTENY, 2546)

=).

] 9 Y v v
weguglveuihgeulinaeondauazaieringanad uonnilgungil

9 <

t%l = o Y a 1 1 0o W A v A a
q\‘lle‘LlfN‘JJWfl‘VIﬂ‘IriﬁﬁWHﬂi&ﬂ‘ﬂﬁNc]LGI)”L!fﬂﬂ”li]ﬂﬁ@]gW%Lm%TﬁW%WHﬂNﬂ’NMﬂuWH’iuLLiQ
9

q

Y 9
S o

=2 1 1 Y =< 1 Aa Y 1 Yy
WU NIUGzTeEe1FINTgeFuazMsunInszevesmswEgi 19ne ldisuazaz
° { g a . . . v A ] . .
W l¥uenTudielugdMiluny (un-ionized ammonia) LANAUNUUINAY (Boyd, 1982) Wickins
[ 4
and Lee (2002) na1gamgiimingaunumaaesdavinun luegszning 26-33 sam

a a %,‘ :7 1 a o
aFeaamlnatigungiiveaiding 20 eswaidedaznuerisanaaziinlims

a a J
wIgan Tnanad (aud, 2529)
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8. a1 uii 1lih (electrical conductivity 130 EC)

1 1 o o 901
a5 (2528) narnanuii Iihasanuausalumsii lWihveaiwsevearad
A a A o 9, %’ da! [ =) Yy Y a A ~
dutlszaninmmai ihveahvusulSuna uazanudududosumsndounilsey
a wa % 4 X L g 1 a
guMgliazAUANLAY0 WiV U Feveurarnilunsaaiaazindovesotiun

I ) 4 1 o 4 1 Aa aa 1 a ]
Foarsaztuani Wihng Tassanuh IWihndesnii 1 Taadwuanomsummuas vz iy

'
= 1

< 1 1 o Yy 1 A aa g a =\ I
ﬂ’)’lulﬂllﬁjuﬂ’lﬂj’luu']hlww']ﬂ EJELHGB'JQ 5-8 Naaclﬂ;llu@@@mfumlu@iuﬂg']lllﬂllﬂ’]uﬂa'm nag

u

=

] ° Yy ] Aa aa g a < 1 ) 9
amannh liihunni 9 Taddwudaesudmas Ianuduge amnnui Wi
v o o A A g P ) H P
ANuFUHUSNUYT AT IFiaaee) Miuesnlsenounanluimea (@uaail uavanue,
Y o 9 3 A . .
2529) haranuii llihvesansazate uazifSuavevanazate (dissolved solids) HSunas
1 a A J 9.! 1 o Y] 1 a
WnuEaIN elunsdmsazaeings manuih ihvesmsazarvanawdasinilSuuoil

~ d' %7‘ ~
umé{aﬁwazmﬂmaﬂm (Qfﬁ, 2543; APHA et al., 1989)

{ a 2 ° Y1 ° 9| 3 o vy v 3 A
Nguugigevuazii ldmanui Iihgadu mszezihldnmsuandniludeon

v Y
a

A 2 A A ' A9 ' a o q Y1 ° Y, ]
VDAUNADNINYIVU LASATWDBNNINNIT 9 UIDUBYNIT S ﬁ]zllNm/lﬂﬁmﬂjmuﬂv\h/\hqwu

90’ A A 1 = S - R A o Y
Mz IMIeveuraINunsaas AN NS H tag OH 3J1ﬂ°“])’x13JNﬁ°ﬂﬂ1’iﬂ1ﬂ1§

4 4 o -
naeuivefTinudoougs (9%, 2543)
9. AUNITZAN (hardness)

1 90’ a a a
ANNUNTZANVOUIUNAIINAZNOUVDILANToNTOOU (Ca”) HazuunTiTHoud
3 1 1 & o < = J
pou (Mg") WudmIngdazineenilulsmannamsumsvea (Caco,) TasSua
ANUNTZANTINHNIBDIHATINYOINNINNTZANUTLBININNNATINANNTUT UV O IAAIToN

A A an 3 v 3 a o S 9 9 '
LAgUUNUIBYY (ﬁﬁ!Wﬂlu, 2543) Gl‘Lll,lﬁa\iu’]ﬁi5“%1%1@Uﬂjllﬂllﬂ']ﬂﬁ']i]ﬂizﬂ'l\?uﬂElﬂ'J’] 1,000

=) ]

A A o 1 9 g A A 3 4
naaﬂimmamm‘muQmmﬂizmwmmﬂzammﬂ‘%mm CaCoO, neatlunuNa 1N

U
Y
[

v Y 2 Y 5]
llﬂ\?ﬂj'lllﬂﬁgﬂ'l\‘]"ll’ﬂ\‘]u'lulﬂ N

199U 0-75 Haaniuaeans Iugilveq Caco,

9 Y

1NOUNINTZAN 75-150 Haaniuaeans luzilvee CaCo,

ﬂae ﬁa&

4 Al a
1N32AN 150-300 Haansuaeans lugilues CaCo,
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Y 1 a
1N32A19111>300 Jaaniuneans luglues Cacos

o 23 ' 4
dawagdaiihlunguil-fedeosmsuaadonlumsaienszqnuazildon Tagae

o = ¥ ' 2R Y A = ¥ v A =
ﬂﬂ“ﬁ“ﬂl!ﬂaL“]S‘(’HJ%'lﬂu'lﬁ%ﬁ’JNﬂ'lﬁaﬂﬂﬂﬁﬂ%\‘]@]ﬂ\‘]iﬂﬁiﬂﬂmﬂaLﬁlifliJGll!uTi%ﬂ“]J‘ﬂW@LWt’N

(Fieber and Lutz, 1982)
10. 7714 11)590@ (transparency)

v A =2 A Y] ' .o A ll
anuTsEsRomMANUANNAINTOVDURAUTAYUAHUNAN (Secchi disc) NHTDU
%l = [ =< A [~ @ @ 1 N~ = 1 ] 1
aslmhaudszauanuaniues limiuiagasna @i, 2543) Feannulusawdeaziia
< o 15 A ' Ay a A YA '
vondeanyuzuazan nverai Ingenn i Tswadianioonu luastidinnuau
° 9 ' = Y = PN o P 4 A "y
wnhludedes lidanuledazanlgnsensdunsiziudvoumasnaouiesuan a1
[ 1 a 1 1 4 A 4 1
Tisaaunnueasnessssuanall liieswenas laijomomulSnauwasnaou uanin
4 A A = d‘ [ a o Y a d' % d‘
uwasnaounyl luSunanvuiuiunu i sz ldeendounazarslitanasilesnnms
A 2 ' A 4 9 = ' A
e lunuyy LagmMsgesaaIgilouNaINABUAIgAINS NN UFIAIANY T TIuaanwz ey
] dy Y ] 1 a 1 d‘
Tutie@eanand5eg 1uaI9 40-60 15UALAT (Boyd, 1989) ttazau Tilsauaanmiuzanluns

2
Lﬁmfi’wnmuuﬂumiagizmN 25-50 1 UNNAT (Brock and Main, 1994)
6. MIADNATIVYDINS A TEY

4 a a 1 a v J
MyasnATILNeM s AL TatazmMsogson vinnalyrin1Taonasy da’
9 1 k)
matazngamanInay Tauazaialunga myaenasIuveInimaFaUIZiNaloens 1y
D o 4 y 4 4
JZYZUINVDIMINTUAL Ia LazANNDIZTAAaNToE9 NMsaonasuazlimalasunlaues

1 g‘; a a d%‘ kY A g a 1 Z}_, A '
HITAN i’J?JTNﬂ”IiH]SiIQJJM”UT@ﬂJH@TJEJ (luﬂ"liai’)ﬂﬂﬁﬁ_l‘ﬂL‘].I‘L!‘]Jﬂﬁblulmagﬂi\‘i Lﬂaamm%zgﬂ

J (J A

[ Qy [ | %’ = 1 [~ A 9 @ ?x}z A
ﬁaﬂ‘VNll‘]J HAISAIVIVUDININUNITAAUN mﬁau“lwaggﬂuﬂ"lmum"lﬂ nasnniuilaon

K o ¢ s A

] 2 < 2 & o v A 3 (% S
Tnivzsuniuy vinaveadadve lnayy sz lidadazihvinmuay nasnniuaudg
L g‘/ 1 50’ 1 { &’ 4 1 o
nouszlimsasnasiuaseae 11 haees gnunuileaiome vl szvhldffinallsauln
' 2 X 9 a ~ H A A Aa X DA g a Aa ~
suMeinIy a9 Bau@uunuiivesih lasdiseiinayulwill Aeduilumanig@ulai
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] . 1 I (% =4
299IMTAONATIV LLIAINITYDY Carlisle and Dohrn (1953) LL‘]J\‘illf’?I}L“]JH 4 5282 A1)

1 Y 4 a { 14

1. 3282NDUNITABNAIIU (Premolt stage) ﬂ"liL@]‘%fJﬁJﬂ’JLﬁﬂﬂ'lﬁafJﬂﬂﬁ'm Lﬂﬂ“ﬁLGI)'ﬁﬁGUEN
9 v
U epidermal 4101& hepatopancreas Tagh epidermal IEHUINAIDDNIN cuticle 5N apolysis

o Aa g J y . = Y A lda! =
FENINNUNMTHINDDNU LFAAVDIBU epidermal %33Jﬂ1§ﬁi']\1lﬂﬁ@ﬂ1ﬁﬂ‘llu UAQLBININ
A ! = < 3 A o q Yt Y 9 = Z A o ¢

nJaamm%zgﬂmmmu"lﬂummaﬂ ‘Vlﬂ‘ﬂllﬂ’ﬂllL"IJ?J‘IJ‘LJ“IJE]QLL?‘]@!"KEJIJGLHH'IL@@@ iR A
A A vy i o P AL
ﬂummmazmaau"lmmmmmwgnﬁzﬁn”l%‘lu hepatopancreas ﬂ%gﬂu1ﬂ11ﬂf§$ﬂ$uﬁutjﬂ

Lﬁ@tﬁ@iﬁ]ﬂl!ﬂﬂﬂl@x‘l cuticle 1N

7 e 2
2. 3¥YeNMTAANIIY (Ecdysis) i$ﬂ$ﬁuﬁq@ﬂlﬂﬂﬂ1iﬁ6ﬂﬂﬁ1ﬂ ﬁﬂ1§t’fﬁﬂﬂ51‘ﬂlﬂ1ﬂﬂ ﬁ

AaR 1a = o % Y o ] <3 Yo o lds@‘ A o A 1
LNLLTI“]JE]@GBNVliJﬂu@'IW'Ii UNTHIUUVINIDYINTIALT I lemmmma“lwq;mu L‘WE]@‘L!L‘]J@E]ﬂLﬂ'I

Y s of o i 2 22 @
pon 11A20 vuiadada oz Inajuniu 20-25 1Wlesigud

v L A
3. 32T NAINITADNAIIY (Postmolt stage) wmmﬂaaﬂmmmmw%mqmumiaaﬂ
] A o J ] A ] Y o = o 3 ¥ o o Jdu A 9y
ﬂﬁ‘uﬂl‘m\lﬂ] nJaaﬂﬂqma@uummzﬂwqu% GAANUNITUHIUNUUIND ﬁﬁ’JENﬂQ"lJJﬂuEﬂﬁﬁ 1511
A ' = 2 o ¢ A a Y} A
DINITHETUN hepatopancreas WTIJhlﬂﬂNWLN AAIVSITUNUDINT Llﬁ&’ﬂﬁﬁi”lx‘ll‘ﬂﬁﬂﬂfﬂz

P 3 o X~ = ~ A o Y Y (A ¥ o w
qHUYTUVIU Tﬂﬂﬂ'ﬁlﬁl\‘]@]ﬂﬂlu Nﬂ?ﬁﬂﬁlmﬁl“ﬂﬂﬂ‘ﬂ’]ﬂmﬂﬂﬂﬁﬂL"’U']Q’Ll]ﬁf’)ﬂ uﬂumm%mﬂ

b4 b4
Jd o A o o

1 k4 i1
unuAmeiiome nuNsaTImMsdunsed 1Usausgge azdafiiimsinihunaiueenain

3

a
a o ¥ A A A o a oy d

4. 53821/nAv03dA 7 (Intermolt) MyaT1la0NUAIHRIBEANY dzINATUY TR TATDY

a = A :: d' 1 [] 9)4' A o J 1 dy
Tuanmilnd uaaiFenlwdeasze esnaruluagnazeanlinnlaen dadezedluszezil

~
Wunga
J9sNUNaNDNITADNATI

1. adameuen 15U udq WIoANUTNLEE5ZoZ Qungl Hegunglgenis
=
%

a 3 3 1 a :; 4 as v a
ﬁ’E]ﬂﬂiT]J%ZLﬂW’ﬁuli’Jﬂ’ﬂQﬂ!‘HQNGﬂ Lﬁmmﬂ’qmwgnnwamﬂizmumnmmma uy
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2. Jadwaelu Ao szuUUTZAM 1FU Y-organ NTZAUNTADAATIV B150TM15 1
v
hepatopancreas N139A01M526VIINTAONATIV 52825 yan Tavoass liluggmanay

v Y = =) Y a v =R
WUY INNITHYANTTADNATIU ﬂ']ﬁqmglﬁﬂﬁﬂ']\‘]ﬂﬂﬂ?iﬁlﬂﬂﬂWﬁa@ﬂﬂﬁTﬂ UASDIYVDITA IS

Q9 aq

<3 A =

Y1 ] "o 3 o g 9
wnldnmeeuiimsasnasulesniananio Hudu
Tassadrveatldonds dsenoudae

Y
1. Epicuticle (non-chitinous epicuticle) ildonsuuonga anymzuiaaz e Tl
J { d a J < an ]
pensznounidlums laau osddsznouilullsau atla unaidon o1wezedlugilves
J v o an (% ]

uaaFey Woaa uaaFeumsveun Feadinu Tagldsauuazatlazsaunuedlugives
. .Y ~ 2 A ~ . v YA ~ 7 2
lipoprotein §0150ULAATHY JekANUHHeUINANNFUDUY 919leeAlsznouiuly
o 9 Ay (4 = ' Y 3 . Y Ao w ' 9 A '
mrinilesnumssuriudieenve s MuiNTInadsnamMsmui-eon yeunaons

1AL DOBUAINS

I ) { o a v o < y { '
2. Exocuticle iuguii Ivinedludad HuSuauiiad (pigment) gafiga Iaun ma

au wulaau Tsau Wuea Hladuuaz Tosauannilusiaum dinudiaduazunadouay

a <

9 Y 9 1
i’JJJG]’J’E)QﬂTfJEluiNLm ﬁﬂﬁ’ﬁyuﬁummummiqmﬂmwuﬁuq Uil’m&ﬁ@ﬂuﬂﬂmﬂﬁlﬂﬁﬂﬂ

e

v Y
VAULNTMIADNATIVIE I WUFUTI

v ]
= =

. I ¥ A 2 1 ~ [
1. Endocuticle nJmm‘ﬂ‘ﬁumqmmzuLmawﬂuﬁzﬁmgmnmqﬂ uilu 2

& A
FUEDY 1D

. A d%l [ = A
- Calified layer uaaInNUrIIveulasn YuNuUTIaLAaEeNN

qeay

. A g 1= = <
- Uncalified layer 1139% 1 membranous layer liifiunameouiu

o g’z dy a g A a 1 a =) I 4 < Y
’E’]\?ﬂﬂigﬂ@‘ﬂ %uu"lnmmﬁmmuu LL@M“ﬂﬁu!lﬁ%Iﬂiﬁulﬂu@ﬁﬂﬂﬁ$ﬂ’€)‘U AITULUILINUDY

' v '
1731 exocuticle lﬁf]\‘]ﬁﬂﬂﬁl,mﬁl@ﬂhl‘ﬂ?l&ﬂ‘ﬁﬁENG]’J!W]iﬂfJQﬁHJi%“Vi'JNiNLL‘I’i"lJ’E]\?llﬂﬁulla%

Tisau
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=W

. . I ' v o ' v¥ . .
2. Epidermis waammﬂimy oANULUY TAYu epidermis ANIITUADY
a Y] ] 9 1 P Y A 9 = %
HWIYUN (tegumental gland) [317) ﬂizﬂaumaﬂqmmaa‘wwumﬁ'iwm'i«mmmmgﬂwaaﬂ
[ 1 a . . A o 9 A A [ [ YR =
NNNVYNIFNWUDNKT epicuticle W‘U‘]JmﬂﬂﬁﬁTVWWI”IﬁlH‘I/]LﬂEJ?JﬂUﬂﬁi”ﬂﬂﬁmgf;’fﬂ“lN

A [ <3 ~ 19y .
WouTos lFanuana Regauuuues cuticle

a = J v dw 14
7. UTITJ‘WIQﬁH‘VﬁﬂﬁlHU@!aﬂQQQ

a o

] e o J H o 1 a ] e
aunIgluamz@sadanhiunumdayaeszuuinanislulo@es Taomniy
AA AN Y A ~ a ~ v o ' ' v o, A Y a
puaiBentninlumsnyuReuasounsd luiginsaiee wu 39905 luTasiou e 1¥ina
ST 2 v £ ) & o & A\
ANuanga lusTzUUMIALINT FIMs@eansvtu lsemsdaduiaglniaiuilsznen
2 £Y o ' dal Y A a a
Yo 115Auge uaznedsnthasomsmatinlgnemansgay lauaznszuaums
a R ~ 1 1 g‘/ 2K o A 9 1 1 dy o Y a
UNUDATUNIIV WA IUNIUY WFunasasanaweg lutem@eunliinamsazauves
A A g A A Y v ~ ~ A
drspunIgluiazduazneunule lagenisnaszilizneudls Tlsauniniga Ao 35-45
I I 4 A o S I 4 o S I 4 9
losisud so9a3un Ao a1 Tu'lamsadszanas 30-40 tlediFud luiu 6-9 oS iGud uazidu
P-4 a % ~ ' A g Y
o113 3.5 nleSiFud (uzd, 2531) Feensensimasandezgnaoedats Tnegaunsd 191
~ 1 Aa [ ds/ 9 a s < o
Pnahanas uaz limamsazauludemesdanmiuly (Tesdszum 60 nosidudves
' ~ P-4 ~ 3 s s A A
1591159 nEREAa1e Lazdn 40 tledidud gnulaswiluesnlszneuveusadunaiize)
1 1 ?,’ a a 9 1 e 9 1
wdawansznugenumwitazmsniyan Tavesdslutienes @ Tagnszuiumsdosdats
1 == [ 1 =3 aa 9 [ o 4
139199 voduunise 1w msdesaars lsAuveauaiiTedeseden1s i Lve sy lus]
a 1 dy a ag 3}:9:}/ Aa a =
Tdsaee Tagnszurumsgesaarsiianuisamaiy lanaluanmniieongauas il

=\

a = 1 = A 1 = A a Y 1
PONTU FINUNUUANGeNUANUawse lumsgesaats 1Usaulugnnnioongou llﬂllﬂ

[
=

I Y A 1 2
Bacillus sp., Pseudomonas sp. I8¢ Proteus sp. Audu tazuuanisenasadesdais 1lsau

PY A (= a Y & A A ]
"lﬂiuﬁﬂWWVllliJiJﬂ’ﬂﬂ%%u lJleﬂLl,‘ﬂ Clostridium sp. F9a15U52NOUNNANINATLLIUNTEDY

a A < ' ' o S 9 v A o v A
aaeszlinawmiunit vy leTasdalia Wudu Tyaja, 2534; anvan, 2535; giimdia uag

a A d 9

a P ' s "y 7 d’ 2
AINY, 2552) L!azﬂ”lﬁfl@flﬂ15I‘]Jllmﬂﬁ@]’ﬂggﬂﬂﬂﬂﬂ?ﬂl@ullgﬁllﬂzllllmﬁ‘ﬂﬂauﬂﬁﬂﬁﬁ%ﬁlu

a

d A dy Y] o g’; ] ]
ulaiytalisgaaioiuse o-(1,4) glycosidic 1w luanauileduas msdosaarsuilvodis

o A ad v 3 a A o A A 9
AUY50IV099aUNII92 IAA1a D-glucose ivastianen Tasnuaiizendmnsaadi

4 1 [] 1 1
oulyioz luaaanIvajeglueana Bacillus 151 B. stearothermophilus, B. subtilis Wa% B.

I o [ [ o

licheniformis ‘W@ (iFeednuan, 2533; ¥3uguazaae, 2540) daumsgoodais i

Ay o o & g o v s
LL']Jﬂ‘VI!,5EJ@]ﬂ\1i’)"lﬁflﬂ"Ii‘]/]”l\ﬂusllﬂﬁl,ﬂull“]ﬁ\lﬂlaﬂ_lﬁ GHQLTJUL?JU[l“BiJV]ﬁ§TQ®@ﬂiJ"IﬂTEJLli’]ﬂL%ﬂﬁ Tﬂﬂ
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ol lan)mazshaeiuszvesndesealuTuanaves luiuh I luiulvinadnas

a S ] 9 1 3
vaunsdnansadesaars lviiuldun Chromobacterium spp. 8% Bacillus licheniformis 11

4

AU (36, 2533; (F09aNURN, 2533; VIUIUAZAUE, 2540)

9

a A ] dy Y A g’; VoA g I A Aa [
%qaumﬂcluumaﬂmmmﬂqumﬂu autotrophs (18 heterotrophs UATUANUANUA ALY

a A A

[ a o 4 I o a EAl
lumsdosaa1sa15o U3 AoNIN heterotrophs tilpannilugdunsdndesendvarsdunsdden

q

v N 7 A { o A
Tdiluasetiunsd 1InM3ANEIY09 Rico-Mora ef al. (1998) MidonuuaiiFeaiewugn
a Y U { a o ° o a’/ g
aunsonsgy lda lunrasiansounsoludsuaed vazthuuafiGoduas I lumsiposla
_ da 2 o4 o T4 v 2 . O \
92AoN (diatom) WaNtNAYuAe LuARSeRuen IANUENTONILUNITUNY V. alginolyticus 1

M3 19152 Toi91nF99Ua1e (exudates) Vo laozaou1d

8. Insluledn

a A J.

a . = a < 1 a =4
Tns luToan A AUNTITIDVUNEIFHARSD NI DT UAIUNAUVDIVAUNT GHAY

Q q

9 ] v
Ady a A o ] J v =

A A o VN a o o a J

siiandwsolSuljsguantiavesgaunidauaunoidveglud ldvosdadiu Taogaunsd
v A ' s Y a Y . A '

Ma1191908 1u31vouaaunININATEVIUMITLHAUNN (freeze-dried cells) HI00E 11431

a o o R J a a a Y @ o Y o I dé’ 9
wammmwnnmuaﬂmﬂ"lﬂmmmmmmgmﬂmm EN“I/]ﬂ’I’TﬁG]’JlI’LTUﬂ1WWUuﬂ’JEJ

[

Y
naldmataanuued Ing luTedn uasanuvineasas 1

U

o o w

' a g 1 a I a
Fuller (1992) 1#fmdinannu1dn TnsluTeandlumsinesgaunsdniizialues

=

v 9
Fag lillinasemsdiuaugavesyaunidlud1d Fandisinannuil Ing luTeAnsdes

3 a A ga

aAAa Y v Yy 9
lﬂuﬁ]au‘ﬂiﬂ UYIN LL@%1Wﬂﬂlﬂ1ﬂ1uiﬂﬂﬂ1‘iwah®1ﬂﬁ

Q

Maeda et al. (1997) @ 1¥mdrnanua TnsluTeaniluyaunidniitse Tonine

FTNMBVOIAINTIA TAsN1THIIULDY biological control

o o w ' 73 =

9
Moriarty (1998) I#fisinannudn TnsluTeanlumsmnz@esdaiiin azsudams

O IS

lauuaiizeadlulio Wionuasadainiae
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o w 1 I a A JdaA

Gram ez al. (1999) 1ednanun Ins'luTeandluadunionulss lemine

q

o

AaiiFin TlasmsdTvavaavesraunidluiame Tasi lusuiluidesli TnsluTeAnTasms
ALt TRRIRE

[

o o J a g ' a o ]
Salminen e al. (1999) l¥mdnanua Tns luTeandlunguuesgaunsesla
~ A

Tuiludealidiana ldunnnmadaunid naziidse Teminedsiaiai 1850 Tns luTednidh

1l

1 < a Y [~ 9 1 Y 9 .
081415001 Tns lu Tedndoa lutlusuasieasd11i1y (Salminen ef al., 1999) uagh
a Aa 1 a < ] X Y
Usz@nsnmluanmiiigumgluazanufunaies) 539 (Fuller, 1992) #9019 1% Inonsway
[ Y ¢ Aa Y I 1 A a {
2113 MIus n3o laemadann 1l uenantl Tns luTednaszdouiluilss Teminedalizian
Yo 9 ¥ ana ] a Y Y
Tasudnly sounsemnsailizineg 1d luszuumauduemsveauiiiu
Auauianaved Ins luTodAn (8A51A%, 2545; Fuller, 1989; Havenaar and Huis in’t
Veld, 1992)
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A Jd

9
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Q

= =< o N YN ¥ A ' o Y Yo &
2. fianwamnsolumssamezdr 1818 nieansneglud 14 1905z namil

o Y Y 9 < = 9 = A o kY
3. mldthuedusafianuduniulsa Tastimssudunaalenisnageums
Munulsa (challenge test)
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~ Ay o 4
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0 NYUAIUAY 12037+ 1.33"  0.031 £0.003°  0.058 +0.003" 8.07+0.02"  25.0+0.00"
FANINAGOIN 2 121.13 £1.33°  0.030£0.002°  0.060 £0.001"  0.08£0.03"  25.0+0.00"
FANINAGOIN 3 121.13 £1.33°  0.031£0.002°  0.058+£0.002" 8.07=0.02" 25.0+0.00"
FANINAGOIN 4 12037 £2.66°  0.032+0.002°  0.058+£0.002" 8.05=0.02" 25.0+0.00"

5 NAUAIUAY 127.27 £3.51"  0.048 £0.007° 0.110+0.028"  8.05+0.03°  25.0 £0.06"
FANINAADIN 2 12650 £2.30°  0.056+0.003"  0.183+£0.019" 8.05+0.01°  25.0+0.06"
FANINAADIN 3 12420+2.30°  0.062+£0.002"  0.233=£0.013°  8.03+0.02" 19.2+0.10°
FANINABOIN 4 122.67+1.33"  0.064+0.003° 0.272+0.015°  7.99+£0.03° 17.3+0.06°

10 NGUAIUAY 128.80 £2.30"  0.053+0.002°  0.385+0.057° 8.15+0.02" 25.1+0.06"
FANINADOIN 2 125.73£2.66°  0.055£0.002"  0.630+0.052° 8.07+0.03" 25.0+0.06"
FANINAADIN 3 120.37£2.66°  0.059£0.003" 0.780=0.010° 8.05+0.01° 13.0=0.06"
FANITNAADIN4  118.07+3.51°  0.062+0.003° 0.897£0.016" 7.99+0.02° 9.2+0.06°

15 NGUAIUAY 128.03 £2.66"  0.066 +0.003°  0.568 £0.045"  8.13+0.01°  25.1 +0.00"
FANINADOIN 2 12497 133" 0.072£0.002° 0.693£0.127"  8.09+0.01° 25.1+0.06"
FANINABOIN 3 117.30£2.30°  0.073£0.004" 0.762+0.035" 8.05+0.01° 7.3+0.10"
yANINAARIN4 11423 £1.33°  0.080+0.002° 0.968+0.008° 7.96+0.01'  4.1+0.06°

20 NGUAILAN 12573 £3.51"°  0.080 +0.002°  0.700+0.156"  8.05+0.01"  25.0+0.06"
FANINAGBIN 2 122.67+3.51°  0.079+0.001° 0.923+0.013" 8.00+0.01"  25.0=0.00’
FANINANOIN 3 112.70£230°  0.078+0.001°  0.948+0.019° 7.94=0.04° 5.1+0.10"
yAMINAABIN 4 107.33£1.33°  0.079+£0.002" 0.983+0.013" 7.84=0.03"  1.2+0.06°

25 NYUAIVAY 126.50 £2.30°  0.043+0.003°  0.922+£0.015°  7.73+0.02"°  25.1 £0.06"
FANMINAABIN 2 121.90£2.30°  0.044+0.004"  0.935+0.005° 7.75+0.05"  25.1 +0.00"
FAMINAGRIN 3 81.27+3.51"  0.049+0.002"  0.938+0.029° 7.61+0.01"  3.3+0.06"
FANINANOIN 4 7897 +133"  0.053+0.003° 1.088+0.032° 7.55+£0.01° 0.0+ 0.00°

30 NANAIUAY 12727 £1.33"  0.054+0.003"  0.792£0.025"  7.64+0.02° 25.0£0.06"
FANINADOIN 2 12420=1.33"  0.056£0.002"  1.160+0.020°  7.62+0.03"  25.1+0.06"
gAMINAARIN 3 72.83 133" 0.057+0.003" 1.567+0.109° 7.56+0.01"  2.0+0.06"
FANMINAABIN 4 64.40+£230°  0.059+0.002° 1.933+0.013° 7.54+0.02"  0.0=0.00°
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