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cinerea Phytophthora cactorum

P. citrophthora Colletotrichum

dematium C. fragariae C. acutatum

C. gloeosporioides Ralstonia

solanacearum Sphaerotheca

macularis fragariae S. humuli
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f. sp.

MD004 ML001 ML002 ML022

ML023 ML024 ML025 ML027 ~ 31

ML042 ML050 ML053 ~ ML058 20

18

ML036 ML037

ML038

13 84-100%

11 53.8-97%

3 56.8-73.1%

1

ML001 ML057

100% 90.31% 100% 97.47%

ML001 100% 90.31%

60.15% ML031 100% 82.21%

56.8% ML056 84% 87.25%

73.1%

ML001 ML031 ML056

ML031 10 spores/ml 5.56%5
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14.24%

ML001 10

spores/ml ML056 10 spores/ml
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Isolates of Trichoderma P. parasitica B. cinerea C. gloeosporioides

Growth inhibition of strawberry pathogens (%)

ML001

ML002

MD004

ML024

ML025

ML027

ML028

ML029

ML030

ML031

ML042

ML050

ML053

ML054

ML055

ML056

ML057

ML058

100%

100%

100%

5.39%

15.00%

100%

100%

100%

100%

100%

-

100%

-

-

88.60%

84%

100%

74.38%

90.31%

60.58%

78.87%

6.81%

6.29%

63.86%

73.79%

40.51%

49.04%

82.21%

45.90%

45.39%

19.37%

58.53%

86.25%

87.25%

97.47%

53.83%

60.15%

28.55%

28.29%

0.94%

1.87%

27.85%

24.43%

32.16%

32.20%

56.80%

43.70%

28.77%

14.87%

25.07%

43.80%

73.10%

37.94%

29.48%
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100 83.3 83.3 50

1~2 2

1

30

1x10 ~1x10 spores/mL

4 80

1x10 ~1x10

spores/mL 2

2 4

3 4
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3.95x10 CFU/mL 50 100

200 500

20.8 33.3 37.5 45.8
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100

1

83.3
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0

66.7
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Tween20

h+,

50X

100X

200X

500X

EFG

45.3
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79.2

100
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62.8
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83.3

20.8

33.3

37.5

45.8

4.2

lmn( )% lmn( )%ç�[ J �



-22-

�
�

�
�

�
�

�
�

�
�

�3.  !"�#$%&'()�*+ �4. &'()�A4,-/7�8

�2. A4()�9:;<"=>#?@BC

DEF

G H

3.00E+08

2.50E+08

2.00E+08

1.50E+08

1.00E+08

5.00E+07

0.00E+00
0 hrs 4 hrs 8 hrs 12 hrs 16 hrs 20 hrs 24 hrs

I J

�
�

�
K
（
Ｃ
Ｆ
Ｕ
）



100�
�

�
�

�
�

�
�

�
	

-23-

�
�

�
�

�

���]d¨Ä·���Ãgð^_�

`¨��，a���_bcdA>�e¨�

£¦Gf，�ÅA>�e�£ï¿，à:

Ä·¨�	ö：�F�、g��、¼%��

!hi%��&，@u#A>��¦ÎÏ�

V�j，�¯A>�e�£kl¨mn；�

|���I�£¨op，���HI)¿q

A¨���,，rÅs·Ét(ýøþ¨ü

#，u/gðÐA>�Kv#¨wxyz¨

A>�I；�bc!®�)CB2�,

(ö��µ,©{|},©,g)���I�

��，J~¢"#ÐA>�I¨�£，üA

>�e�£��I¯KL@12A>�£k

l¦mn。

� �I���¨¨�I�，²#

¦ }~.，.ê��&���,§¨

34，ãQ9$�}~��'(\�,^，

Éì¾,§�	、,�+��A³´，�¼

� � , � 、 ; + � ,

! � � § � ,

。w. ℃ ( ) ! ℃ (

) `Ê；��� -'(�Ô,

¨,§�，fg����g!HI)¿，ü

�,lm�g，u �Ô�á¨���A，

�
E��3Â，���&�Ô,�z�

C。

WA

PDA

spp.

4 in ddH2O -70 in

10% glycerol 3

Sclerotium rolfsii

Pythium Rhizoctonia

solani

]ÒÑ �����)�!��HI)

��
 �，�¶!´{x�KL^，|

�Ð ℃���¿xF ��，Ö%�&

� - �¡�,；t¦'� -�Ô,

FGª«:¬B25N，®¯ �¡B2

�,
 - (öp )；�®B2p�°±

¨�&�,： ²# �'� Y�

Ð ℃、T� 、� { ，¡¢

�}~ D^，u£�  �

¡ ( ℃、 ) ¨��ij��}~�

(öó )；��ij¨�
，A¤Ð^%½

ÿ¥ï、ô¦§¨!©ª «C¨¬®

¯。 ¦ ,-，²# �,³

´°±�²�：��µ, ，

³´,-µ¶·�:�ª¸¹ºI»Á¼½

V¨A¾,，wA �bc 7³´,:�

��¿!~�ÀÁ�AÂF�#，0u� 


Ã����ÄÅ¨�Æ¢¾,¥ÿ。

31

50 10

106 3

15 1

S15-4 10L

37 200rpm 1vvm

4 1X10 CFU/ml

80 10min

1

S15-4 S4-4 Biolog
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Bacillus subtilis
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