Fokne3)2) AW A)35(2009)
The Korean Journal of Pesticide Science
Vol. 9, No. 3. pp.268~273(2005)

Pasteuria penetrans2| 2582|5MZ(Meloidogyne arenaria)0f] CHEl
2o pHY 83 U 5457

8t=A|" - Yong-Zhe Zhu? - ZHay® - 5|&8" - &a?

HAN S 594 E A3t & Jcﬂz} HEBATAE AL EBESS,
FEFEEAG $U1EATA, FEAETY TRAYATL,
dd st iwwwq HEALTHR SEAEGH
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4910} : MBS WA, GFRZAE, Pasteuria penetrans,

N B AL A%H 22 A s §4< AL ArH(Sayre and
Starr, 1985; Chen and Dickson, 1997). P. penetransS ©|&

AEgd e AFR T RASMEF 3 B ZAF] AR WAE M WREARE
(Meloidogyne spp)= 71374 &E2] Bl st AA AFFH T Qe AAMN L] dFFo| P
HEE FAYLEHN 7T B g FEI G peneranss FENYIE SAHS VAT Y2ER 9
TTE Asst IAATIA =, FU AR A THAE o] &g Wgol BV ALE ¥7A U
E%e Ae @IWIIHAE JIAEHIAE G2 tHChen et al, 1996; Cho et al, 2000; Yu et al, 2003).
BTN XW}QPEP%‘—/H%, M. cruciani, 12]¥ M. B AFE P peneransd] WFFARAE EAE)
hispanica F 6%°] Mste= AR dElA ot )& st AU dgd 2= 3 pH ZdA A7
Z  IPuEZM incognita), THIZEIIM. 3 P penerans®|]  FZW T M F(Meloidogyne
arenaria), FHEEM. hapla)dFo) FL 7 F2 arenaria)o] )¢ FAE I} AF7) ZHAA FFG P
2,059 24 718} o2 A% MAFE, SUAE pererrans®] FAEHE FAAN HE NFHES 9

gl okg g Uig Hirt 53T de FAolu L3t dolr it}
aHAQ MAEFWAIYe] fls Ao tHCho et al,
1997, 2000). M= o g
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Pasteuria penetrans®| EHals

penetranss  F3&3ta] A28 tHOostendorp et al,
1990). ] Eo] AP EvtE AAEE A Asy B
2 e JEHE AFEER AHE A 112 cm Ao
E 22 ¥ 20% cytolase §-Ho} 4847+ WA 5e] W
AR Salatgdch o £8)AL 200 mesh sieve
EF 9] P penetrans7t ¥-2ste} F4
al l'riléiﬁ‘_% FAE FHINALH, 0|5 4T W
Aol ALEEYtHChen et al,
1996). /\]??jﬂ] AHE-E P penetrans= RERBINZ
EWo] FHAA EvfEe] Rao] FEate L)}
A FAAAP AN F&wd 24N FAAA
BYZFATE ) $AFo Fo] Lol 7
B8] S M Z(Meloidogyne arenaria)e &A1& %ﬂdﬂoi
TAERE Fokwrol Hussey Barker (1973)2] ¥l o
F3to] ST B GAY EntEY xR
S AAT T RYFES FSER st 1-2cem 2
o|2 Ze Y& 7le] Yo 0.5% sodium hypochlorite £
Aol YA G F 18 T FE3] TS0 R 3o 23g
g2 &3 AFh o) 28] 9 & 125 meshsieve B o] EF
< A AT F, 500 mesh sieve 2 M%) ¢S 2alstygch
FHE FZREE A ¢S Baermann funnely & o) &
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(Cho et al,2000). Aol ALEH FFRITHFL 7
YNGR SAEHN e R 549 24004 §2
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B ZdFe 43 Admgs dstd Entgs
IFHERN Wol o&sitke d7RId wet
(Hanna er al., 1994; Ornat et al., 1997, Tzortzakakis et
al, 1999), B AZPJAE AZd 754E Ve =
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3t SHT &, 2404 Aul sk
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A LAEYY MAEo93 939
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SHeEe 40~60%°1H, BRFEL 30-50%, LAYT:
0.15~0.25 mg m”, EC(1:5, v/v)= 0.65+0.3 ds m”, 12
2 CECE: 35~55 Loy, SFoA
200~350 mg L', ¢RYold A= <150 mg L', A Akg)
AAE 2000350 mg L' $Fo)glon, pH(:S5, viv)=
55~7.0 o|ith
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Table 1. Effect of pre-incubated temperatures on the
attachment of Pasteuria penetrans (3x10* endospores) to
Meloidogyne arenaria (5><102, 12s)

Temperature (C) Attachment rate (%)”

10 96.7 a
30 989 a
50 96.7 a
70 96.7 a

“Data are means of 6 replicates. Means within a column
followed by the same letter are not different according to
Duncan’s test (P< 0.05)

TS pH A BFF3REZTAS 28 §302)
o] th3t P. penetrans®) —.—7—‘}:{.\%@@0]]/\1—1_— pH4 A&
Tl A 86.7%, pH7 AzltelA 90.0%, 123 pHIO
22 FollA 822%9] F-FEZ pH4~109] ZAAM B
T %014 FAES BAUHE 2). gtdes B
¥ F BYZ A5 N P. penetrans®] H-2-§-E pHrL
Gold,E it wrolxmi(Ahmed and Gowen, 1991;
Chen and Dickson, 1998), 2 3gt E%F pH= 4.8~8.52]
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Table 2. Effect of pre-incubated pHs on the attachment
penetrans (3><104
Meloidogyne arenaria (5><102 , 12s)

of  Pasteuria endospores)  to

pH Attachment rate (%)”
4 86.7 b
7 900 a
10 822 b

“Data are means of 6 replicates. Means within a column
followed by the same letter are not different according to
Duncan’s test (P< 0.05)

Ciotst 29 pHEZ0IM S35t P. penetrans@l
B4 St

thekst LE A A XT3 P. penetransE T E
Ao B&A 7 F EvtE B Fud HEso S
AL 538 A3, P. penetransE 10T oA A3}
ZA% A% vy g 55x10 WAEAY FAEHE
Jepigles, 30CHME  46x10, S50ToAE
6.1x10°, 70THNE 46x10'9] ZAEAE Jep) At
(X 3). o] & 50TAA A F HIZHFH P
penetrans® F-ZAAA WAEAE FAT A7t A
Aoz A veed, A+t 94 de A
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Table 3. Effect of pre-incubated temperature on mass
production of Pasteuria penetrans (3x10° endospores)
attached to Meloidogyne arenaria (3><103, J2s) within 8
weeks old tomato

Temperature (C) No. of endospores/root”

10 55x10" a
30 4.6x10" a
50 6.1x10" a
70 4.6x10" a

“Data are means of 6 replicates. Number of
endospores were counted 7 weeks after planting.
Means within a column followed by the same letter
are not different according to Duncan’s test (P< 0.05)
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Table 4. Effect of pre-incubated pH on mass
production of Pasteuria penetrans (3x10° endo-
spores) attached to Meloidogyne arenaria (3x10°,
J2s) within 8 weeks old tomato

pH No. of endospores/root”
40 43x10" a
5.8 4.6x10" a
7.0 33x10" a
10.0 3.4x10" a

YData are means of 6 replicates. Number of endospores
were counted 7 weeks after planting. Means within a
column followed by the same letter are not different
according to Duncan’s test (P< 0.05)
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A W EF vAER P openetrans®] HF FAW
Y-S AsiMe odd 77t ASH LR o] F oA
SPU, P penerans 2427 Se] g 2 A7
Ase A2 S AEAA A ZAA HE S
BT A g A= HAA A S
712287 € Zolzt dekdrh

ore o 2

#HALS| 2

o] =F 20039 ST T A 25}
o} A7 5. (KRF-2003-037-F00002)

=
e

rak

Anmed, R. and S. R. Gowen (1991) Studies on the
infection of Meloidogyne spp. with isolates of
Pasteuria Mediterranca
19:229~233,

Chen, Z. X. and D. W. Dickson (1997) A case study of

nematode biocontrol using Pasteuria penetrans. .

penetrans.  Nematologia



272 S5 4 - Yong-Zhe Zhu - 27 - 5144 - 422

Nematol. 29:573.

Chen, Z. X. and D. W. Dickson (1998) Review of
Pasteuria penetrans: Biology, Ecology, and Biological
control potential. J. Nematol. 30:313~340.

Chen, Z. X, D. W. Dickson, R. McSorley, D. I
Mitchell and T. E. Hewlett (1996) Suppression of
Meloidogyne arenaria race 1 by soil application of
endospores of Pasteuria penetrans. J. Nematol.
28:159~168.

Cho, M. R, H. Y. Jeon, K. D. Ko, D. S. Kim, S. Y.
Na and M. S. Yiem (1997) Screening of oriental
melon rootstock cultures for resistance to Meloidogyne
incognita. Korea RDA J. Crop Protec. 39:47~51.

Cho, M. R, S. Y. Na and M. S. Yiem (2000) Biological
control of Meloidogyne arenaria by Pasteuria penetrans.
J. Asia-Pacific Entomol. 3(2):71~76.

Hamna, H. Y., P. D. Colyer, T. L. Kirkpatrick, D. I.
Romainem and P. R. Cemon (1994) Feasibility of
improving cucumber yield without chemical control in
soils susceptible to nematode buildup. Hortic. Sci.
29:1136~1138.

Hatz, B. and D. W. Dickson (1992) Effect of
temperature  on  attachment, development, and
interactions of Pasteuria penetrans on Meloidogyne
arenaria. J. Nematol. 24: 512~521,

Huang, J. S. (1985) Mechanism of resistance to
root-knot nematodes. pp. 165-174, In An advanced
treatise on Meloidogyne, Vol. 1, (ed. Sasser, J. N.
and C. C. Carter), North Carolina State University,
Graphics, USA.

Hussey, R. S. and K. R. Barker (1973) A comparison
of methods of collecting inocula of Meloidogyne spp.,
including a mnew technique. Plant Dis. Rep.
57:1025~1028.

Nakasono, K., J. T. T. Gaspard and Y. Tateishi (1993)

Effects of soil temperatures on spore increase of

Pasteuria penetrans parasitizing Meloidogyne incognita
in vinyl house conditions. Japanese J. Nematol.
23:1~9.

Oostendorp., M, D. W. Dickson and D. J. Mitchell
(1990) Host range and ecology of isolates of
Pasteuria spp. from the southeastern United States. J.
Nematol. 22: 524~531.

Omat, C., S. Verdejo-Lucas and F. J. Sorribas (1997)
Effect of previous crop on population densities of
Meloidogyne  javanica and yield of cucumber.
Nematropica 27:35~90.

Sayre, R. M. and M. P. Starr (1985) Pasteuria
penetrans(ex Thome 1940) nom. rev. comb. n., sp. n,
a mycelial and endospore forming bacterium parasitic
nematodes. Proc. Helminthological Soc. Washington
52:149~165.

Stirling, G. R (1991) Biological control of plant parasitic
nematodes. Progress, Problems and Prospects. CAB
international, Wallingford, UK.

Tzortzakakis, E. A. and S. R. Gowen (1994) The
evaluation of Pasteuria penetrans alone and in
combination with oxamyl, plant resistance and
solarization for control of Meloidogyne spp. on
vegetables grown in greenhouses of Crete. Crop
Protec. 13: 455~462.

Tzortzakakis, E. A., S. Verdejo-Lucas, C. Omat, F. J.
Sorribas and D. E. Goumas (1999) Effect of a
previous resistant cultivar and Pasteuria penetrans on
population densities of Meloidogyne javanica in
greenhouse grown tomatoes in Crete, Greece. Crop
Protec. 18:159~162.

Yu, Y. M, M. R Cho, Y. Z. Zhu, D. H. Patk, J. H.
Huer and C. K Lim (2003) Suppression of
Meloidogyne incognita in Lettuce and Oriental Melon
by Pasteuria penetrans KWI1. Plant Pathol. J.

19(3):177~180.



Pasteuria penetrans®] §3-H2] 3 M2 (Meloidogyne arenaria)l] st L5 o pHE BH& @ Z=4&3 273

Effect of temperature and pH on the attachment of Pasteuria penetrans to Meloidogyne arenaria and the
mass production

Dong-Sik Park, Yong-Zhe Zhu', Myoung Rae Cho’, Jang-Hyun Hur and Chun-Keun Lim ('‘Dongbu Hannong
Chemicals, Yu Song, Science Town, Daejeon, 305-380, Republic of Korea; *Rural Development Administration,
National Institute of Highland Agriculture, Pyeongchang, 232-955, Republic of Korea; Division of Biological
Environment, College of Agriculture and Life Sciences, Kangwon National University, Chuncheon, 200-701,
Republic of Korea)

Abstract : The cultivating agroproducts are damaged by the Meloidogyne spp. which are gradually increasing in
farm land soil. No effective control method for Meloidogyne spp., however, is available. Pasteuria penetrans
which is one of the microorganisms in soil is used for biological control of Meloidogyne spp. although the
method of mass production is limited. This study was conducted to investigate attachment and mass production
effect of P. penetrans to M. arenaria under different temperatures (10, 30, 50 and 70°C) and pH values (4, 7
and 10). Attachment rates under these temperature and pH were more than 96% and 80%, respectively. In mass
production rates, the number of P. penetrans attached on M. arenaria under different temperatures and pH were
highly increased in root of tomato but not significantly different. Therefore, we concluded that P. penetrans can
survive and attach on M. arenaria under various conditions. This method for mass production of P. penetrans can

be provided to develop environmentally-friendly nematicide.

Key Words : biological control, Meloidogyne arenaria, nematicide, Pasteuria penetrans.
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