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Aphelenchus 

avenae

isolate

항미생물 Pythium spp.

9602 Taur Thaz Tham Tpsen Tkon
spino-

sum

aphanider

-matium
ultimum

Isolate 1 ± +++ +++ +++ ++ ± +++ ++ +++
Isolate 2 ± +++ +++ +++ +++ ± +++ +++ +++
Isolate 3 ± +++ ++ ++ +++ ± ++ ++ +++
Isolate 4 ± ++ ++ ++ + + +++ +++ +++
Isolate 5 ± ++ ++ +++ +++ + +++ +++ +++
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Pathogen Antagonistic fungi Growth of Pythium 

Pythium ultimum

P. aphanidermatium

Trichoderma harzianum

T. koningii

Gliocladium virens

control

T. harzianum

T. koningii

G. virens

control

- -

-

- -

++

- -

-

- -

++
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Treatment Control effect (%)

Aphelenchus Antagonistic fungi Exp. 1 Exp. 2

  Isolate 1

  Isolate 2

  No nematode

  Control

 Trichoderma koningii

 T. harzianum

 Gliocladium virens

 nematode only-

 T. koningii

 T. harzianum

 G. virens

 nematode only

 T. koningii

 T. harzianum

 G. virens 

no nematode, no 

fungus

39

50

19

45

34

58

40

44

21

30

32

0

49

75

30

43

19

81

38

34

25

67

30

0
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Treatment Control effect (%)

Aphelenchus Antagonistic fungi Exp. 1 Exp. 2

  Isolate 1

  

  Isolate 2

 

 No nematode

  Control

 Trichoderma koningii

 T. harzianum

 Gliocladium virens

 nematode only-

 T. koningii

 T. harzianum

 G. virens

 nematode only

 T. koningii

 T. harzianum

 G. virens 

no nematode, no 

fungus

25

72

47

57

6

43

55

34

25

32

28

0

41

60

50

42

50

65

67

55

72

55

55

0
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 Isolates
Bipolaris cactivora

Fusarium oxysporum   

f. sp. 

lycopersici race1

비 고

G181 ＋＋＋ ＋＋＋

G158 ＋＋ ＋＋＋

GBR-1 ＋ ＋＋

G450 ＋ ＋＋

G508 ＋ ＋

NW1 ＋＋＋ ＋＋

3A ＋＋ ＋＋

6A-1 ＋＋ ＋＋

15A ＋＋ ＋＋

63A ＋ ＋＋

59A ＋＋＋ ＋＋＋ 퍼져 자람 

1B ＋＋ ＋

6K-1 ＋＋ ＋

476 ＋＋＋ ＋＋

41C ＋＋＋ ＋＋＋ 퍼져 자람

E681 ＋ ＋＋

N5-2 ＋ ＋

N5-3 ＋ －

N5-3' － －

US -3Ⅱ － －

DN2 － －
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Treatments

No. plants showing wilt symptoms(/40 plants)
control 

value(%)
15 

days

20 

days
33 days

34 

days

39 

days

46 

days

Control 16 23 22 9 16 23 -

Benomyl (650 ppm) 22 27 26 6 22 25 -

Aphelenchus(A) 

+Trichoderma(T)
11 11 11 0 6 10 56.5

G181+A+T 10 17 20 5 6 23 -

G181 22 26 24 12 22 22 -
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        Days

Treatments

No. of sprouting plants(/45 plants)  Control 

value(%)2 days 3 days 4 days 6 days 7 days

No pathogen 3 23 24 31 36 (100)

Control 2 10 14 14 22 -

G181 11 17 18 18 20 -

Trichoderma

 harzianum
4 9 9 9 9 -

Aphelenchus(A)+T. 

harzianum(T)
5 9 9 9 9 -

G181+A.+T. 4 8 8 8 8 -

계피 2 18 22 24 36 100

정향 3 15 17 20 23 -

황 6 14 21 23 32 71

황 0 9 14 14 30 57

회향 1 16 22 23 32 71

단피 3 7 18 20 33 79

황 2 10 17 17 32 71

천 7 20 22 23 35 93
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Microorganisms

Inoculum

concentration

(CFU/ml)

Inoculum concentrations of 

GBR-1 (CFU/ml)

0 105 108

Control - - ++

Erwinia carotovora subsp.  

     carotovora SR-1

105 +++ + +++

108 +++ +++ +++

Bacillus subtilis 168 105 - - ++

108 - - ±

Fusarium solani 1015 105 ++ - ++

108 ++ ++ ++

Pseudomonas putida  JB-1 105 ++ - ++

108 ++ ++ ++
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β

Table 9. Effect of chemicals and Paenibacilluspolymyxa
GBR-1 on the control of root-knot nematode on tomato

91.82.9c9.2GBR-1

66.311.1b37.840 mMBTH

62.011.6b42.620 mMBTH

84.37.6bc17.640 mMBABA

67.415.8b36.620 mMBABA

-41.7a112.2Control 

% disease 
control

STDEVNo. of gallsTreatmenta

a: 2% chloroform extract of GBR-1 culture
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복 평균  편차
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Distilled 
Water 103 104 105

Distilled 
Water 103 104 105
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        Day

Treatment

식 ( )

15 days 20 days 25 days 30 days 35 days

귤껍질 90 95 130 96 117

단 잎 68 23 40 42 60

Green powder 5 15 3 1.5 6

Control 13 21 6 12 2
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복          

시료  
Ⅰ Ⅱ Ⅲ Mean

 조 43 41 46 43.3 a

적 량 20 18 14 17.3 b

 량 15 16 10 13.6 b

복         

시료  
Ⅰ Ⅱ Ⅲ Mean

 조 13 40 16 23.0 a 

적 량 7 8 3 6.0 b

 량 3 2 2 2.3 c
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T0= Healthy Plants; T1= Control (inoculated with M. incognita); T2= 0.05% Moutan. radicissolution+ M. incognita; 
T3= 0.1% M. radicissolution+ M. incognita; T4= 0.2% M. radicissolution+ M. incognita; T5= 0.05% Cassia cortex
solution+ M. incognita; T6= 0.1% C. cortexsolution+ M. incognita; T7= 0.2% C. cortexsolution+ M. incognita
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표16.천연물토양혼화처리에의한Meloidogyneincognita에의한토마토뿌리혹
체

a About 0.2% (w/v) of dried plant materials were incorporated with non-sterilized soil in pots 5 days before 
inoculation with    Meloidogyneincognitajuveniles. Root gall formation was examined 35 days after inoculation. 
Control: inoculation only. 
b Numbers are averages and standard deviations of five replications. 
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- 63 -

T. harzianum R. solaniAG2-1

Medicinal material a

Mycelial growth (cm)

(treatment / control)

4.5±0.1/4.5±0.0

4.5±0.0/4.5±0.1
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MCRa
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주      의

이 보고 는 림 에  시행한 림 술개 사업의 연 보고 입니다1. .

2. 이 보고  내 을 할 에는 드시 림 에  시행한 림 술개 사업

의 연 결과임을 혀야 합니다.

가과학 술 유지에 필 한 내 은 적으   또는 공개하여 는 3. 

아니 니다.
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