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Table 1 Inhibiting rate of fement fluid of thirty-six strainsof antagonistic actinomycete to pathogenic fungi %
P) - X) (H) o)
Phy tophthora capsici F. oxy niveum F. cucumer F. vasinf ectum A ntago-
N umber y p p y nistic
D /an D /an D /an D /an object
D ianeter RI/% D ianeter R1/% D ianeter R1/% D ianeter RI/%
95N 11 2 52 28 6 1 08 59 2 1 96 40 8 189 315 PXHM
40N 11 218 38 2 125 52 8 193 41 7 194 297 PXHM
F1 Q 82 76 8 112 57. 7 143 56 8 127 54 0 PXHM
03G01 107 69 7 129 513 2 32 29 9 198 28 3 PXHM
95\ 06 Q 76 78 5 1 60 39 6 1 99 39 9 181 34 4 PXHM
63G06 Q9 74 5 Q91 65 7 157 52 6 129 53 3 PXHM
10G27 139 60 6 1 10 58 5 215 350 180 34 8 PXHM
8w 15 1 83 48 2 1 99 24 9 1 67 49 5 179 351 PXHM
B2 1 40 60 3 1 26 525 119 64 0 139 49 6 PXHM
31-4G02 122 65 4 118 55 5 1 53 53 8 141 48 9 PXHM
03GY 02 124 64 9 151 43 0 177 46 5 2 50 94 PXH
8MW 14 112 68 3 1 46 44 9 2 67 19 3 176 36 2 PXM
85G07 1 66 530 2 06 22 3 291 12 1 2 03 26 4 PXM
94V 05 1 59 55 0 1091 27.9 2 05 381 2 42 12 3 PXH
30G04 1 47 58 4 235 11 3 189 42 9 2 06 25 4 PHM
22G01 114 67. 7 2 03 23 4 178 46 2 2 26 18 1 PXH
62V 13 3 52 Q3 Q 97 63 4 111 66 5 134 514 XHM
58G10 2 90 17. 8 Q 93 64 9 112 66 1 123 55 4 XHM
93G21 195 44 8 1 47 44 5 331 0 275 Q4 PX
58N 12 3 52 a3 123 53 6 329 Q6 179 351 XM
51-2G02 1 66 530 2 65 0 329 Q6 199 27.9 M
8w 13 1 63 53 8 2 34 11 7 2 99 Q7 184 333 M
43G14 353 0 Q 89 66 4 1 88 43 2 274 Q7 XH
86N 13 3 47 17 2 64 Q4 Q91 72 5 a 87 68 5 HM
64G12 111 68 6 133 49 8 3 32 0 2 45 11 2 PX
Fe 139 60 6 2 65 0 1 99 39 9 2 40 130 PH
28G14 Q 99 721 217 18 1 221 332 2 63 47 PH
84N 16 3 52 Q3 1091 27. 9 323 24 274 Q7 X
58N 07 173 510 2 65 0 328 Q9 273 Q1 P
84G02 185 47. 6 2 64 Q4 331 0 2 76 0 P
46G08 176 50 1 261 15 324 21 2 76 0 P
91w 05 187 47. 0 2 65 0 3 30 a3 274 Q7 P
Bs 1 09 69 1 2 53 45 332 a3 241 12 7 P
62G04 193 45 3 2 37 10 6 319 36 2 70 22 P
80N 05 321 91 1 36 48 7 323 24 2 30 16 7 X
42N 06 3 52 a3 2 64 0 1 96 40 8 273 Q1 H
A versge 1 90 46 1 1 80 321 2 34 29 3 2 10 239
b - " BHXM PH.X M 4 R1> 20%)

Note D indicates the dianeter of colony;

showed asP,H, X,M.

PHXM in antagonistic object indicate the strain have antagonize to pathogenic fungiw hich
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2 (RI1> 5%) 30,27,24 26
21 36 , 83 3%, 75 0%, 66 7% 72
1 4 2%, (R1> 50%) 21,
, 12,7 5 58 3%, 33 3%, 18 9%
P,H, X M 0 78 5%, 0 13 9% , P
66 5%,0 66 4% O 68 5%, 4 3 ,
P (46 1%)> X (32 1%)> H ,
(29 3%)>M (23 %), P
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10 , 4 ,
24 9%, 10 CK ,
’ [10]
2 36

Table 2 Percentage of effective and antagonistic actionmycete antagonizing pathogenic fungi

in the 36 actinomycetes tested

Effective actionmycete

A ntagonistic actionrmycete

. . % %
P 30 83 3 21 58 3
X 27 750 12 333
H 24 66 7 18 9
M 26 72 2 13 9
RI> 5% R1> 50%
NoteW hen R1> 5%, the strain is’ effective strains’,when R1> 50%, the strain i% antagonistic strain”.
22 36 ( 7d )
3d )
, 4
; 10 , 6
, 5
: . ( )
3 , 36 , P,HM X 23
19,10,6 11 4 , 95V 06, 64G12, 8AV 14,
10 (9w 05, 51-2G02, 8w 13, 58N 07, 63G06, 03GY 02 , 31-4G02, 28G14 10G27
8M 14, 85G07, 94V 05, Fs , 42V 06  22G01) 4 ,
, PX M 17 5,16 0,17 0,19 0,23 0,19 0,21 5
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(620 13, F1) 1
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Table 3 Effect of competition and inhibition of 36 strains antagonistic actinomycetes to pathogenic fungi
(P) (h) (Y ) X) (P) (h) (Y ) X)
N umber Phy tophthora F. oxy F. vasin- E. cucumer N umber Phy tophthora F. oxy F. vasin- E. cucumer
capsici niveum f ectum capsici niveum f ectum

84G02 + - - - 63G06 - + + +

91w 05 - - - - 64G12” + " - - +
93G21 + - - - 62G04 + - - -

58V 12 + - - + 81w 15 + + - -
46G08 + - - - 62V 13 - + - + "
80w 05 + - - + B2 +7 + + -
58G10 + + - - 03GY 02 - + - -

86N 13 + + + " - 31-4G02° + 7 + + +
51-2G02 - - - - 28G14”" + " - - -

8w 13 - - - - 10G27 - - - +

58NV 07 - - - - Fi* + + + + "
8 14 - - - - Fe - - - -

95N 11 + - - - 03G01 - - - +
43G14 + - - + 22G01 - - - -

40w 11 - - - + 30G04 - - + -
85G07 - - - - Bs + - - -

42N 06 - - - - 84N 16 + + - -

94w 05 - - - - CK / / / /
95V 06° + " - - -

t+ , I .
Note* + "indicate the strain have competition and inhibition, the show is that pathogenic fungi is not spread one sidew hich have inoculated
actinomycete “ - " indicate the strain haven't competition and inhibition, the show is that pathogenic fungi is gpread one side which have

inoculated actinomycete * " indicate the inhibiting circle have gread the areaw hich have inoculated pathogenic fungi, < the strain have the
stronger ability to produce antibiotic
4 8
Table 4 The resultsof ultraviolet rays to metabolites of 8 strainsof antagonistic actinomycetes

Strain number

Treament 8V 14 64G12 95V 06 63G06  03GY02 31-4G02 28G14 10G27
CK + (17) + (16) + (17 5) + (19) + (23) + (19) + (21 5) + (16)
U Itraviolet rays - - - - - - - R
s tm)
Note* + " - "indicatemetabolites have or haven't antagonisn to phytophthora capsici individually. The number in brackets indicate the

dianeter of inhibiting circlew hen it have antagonisn.

2 4 10,6,6 8 , 30
5 ,36 P,X,H 33 0%, 20 0%,2Q 0% 27 0%;
M : 30, 27, 24 27 ,
26 4 10,7,4 6 37 0%, 25
10 27 8%, 3,2 1 W%, 14 8% 22 2%; 26
89 9 , : 10,5, 4
22 2%,25 0% 25 0% 7, 38 5%,19 2%, 15 4% 26 9%;
5 . 4,32 1 24 , 10,6,4 4

, 41 7%, 25 0%, 16
30 , 4,3,2,1 % 16 7%
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Table5 Classify and statistics of gradesof 36 strains of antagonistic actinomycetes

Strain of antimicrobial actinomycetes against test organisn

Grade of L
o Statistics of
antatgonistic P) x) ) M) i > 9
agonistic

spectrum Phyct;q‘))g(t:t:ora F. oxy niveum F. cucumer F. vasinf ectum gectrum
I 10(33 0) 10(37 0) 10(41 7) 10(38 5) 10(27 8)

I 6(20 0) 7(25 9) 6(25 0) 5(19 2) 8(22 2)

il 6(20 0) 4(14 8) 4(16 7) 4(15 4) 9(25 0)

\Y 8(27. 0) 6(22 2) 4(16 7) 7(26 9) 9(25 0)

Total 30(100) 27(100) 24(100) 26(100) 36(100)

[, 10,10, IV 4,32 1

Note  Grade I, II, III, IV of antagonistic spectrun indicate it can antagonize 4 kinds, 3 kinds , 2 kinds and 1 kind pathogenic fungi
resectively. The number in brackets is the Percentage of the antagonistic strainsof one grade antimicrobial actinomycete in the total strains
of antagonizing one kind pathogenic fungi
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Study on the antagonisticfunction of thirty-six strains
antagonistic actinomycete to four kinds of pathogenic fungi
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Abstract: A ntagonistic function of thirty-six strains antagonistic actinomycete on Phytgphthora



54 ( ) 33

capsici, F. £ 9. niveum, F. f 9. vasinf ectum, and F. f 9. cucumerinum was studied by fement fluid,
competition in culture dish, and strains metabolite irradiated w ith ultraviolet rays The results indicated
that: Four kinds of pathogenic fungi on dishes having fement fluid of different antagonistic
actinomycetes w ere inhibited equally at different degree, which illustrated that there existed antibiotic
function betw een the strains tested and pathogenic fungi Strain quantities of fement fluid of thirty-six
strains of antagonistic actinomycete inhibiting P hytghthora capsici, F. £ 9. niveum, F. f 9. vasinf ectum,
and F. f. 9. cucumerinum was thirty (83 3%), twenty-seven (75 0% ), twenty-four (66 7%), and twenty-
six (72 2%) regectively; Strain quantities of antagonistic actinomycete being able to compete w ith
Phytagphthora capsici, F. f 9. niveum, F. f 9. vasinf ectum, and F. £ 9. cucumerinum w ere nineteen (52
7%), ten (27 8%), six (16 8%), and eleven (30 6%) regectively; A fter metabolisn of 93N 06,
64G12, 8AV 14, 63G06, 03GY 02 , 31-4G02, 28G14, and 10G27 and irradiated respectively, they all lost
inhibiting activity; Function characteristic betw een the thirty-six strains of antagonistic actinomycete
and four kinds of pathogenic fungi w as different

Key words antagonistic actinomycete, aathogenic fungi; antagonistic function; biocontrol;
actinomycete hot pepper plague
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Study on the f0il actenomycete in droughty environment
in the south of Xingjiang

L IN Yan-bing, XUE Quan-hong
(College d Resources Enviroment,N orttw estA & F U niversity, Yangling, Shaanx i 712100, China)

Abstract: In the paper, the population and composition, antagonistic activity and salt-resistance of the
il actinomycetes in gecial environment in the south of Xinjiang w ere studied by nomal methods The
results indicated that: T he quantity of the il actinomyceteswasmost closely related to the content of
the organic matters in the tested il, but not closely related to pH and salt content of the il The
population of the actinomycetesw as unitary, and the main actinomycetesw ere Streptanyces (91 8% to
total quantity), while M icranonosgpora were rare Streptanyces could be classified into 11 kinds and
Grisedf uscus was the dominant group. The more the salt content was, the smpler the population of
Streptomyces w as In 148 tested actinomycetes, 69 actinomycetes w ere antagonistic to tested target
microorganisns, but among these the widely antimicrobial actinomycetes were few. There were many
antimicrobial actinomycetes in the il full of organic matters T he antagonistic actinomyceteson GA w ere
more than theoneson D SA. The salt-resistances of the tested actinomycetesw ere stronger,w hich w as
closely related to the il salt content W hen the salt quality concentrationw as 50 g/ , the grow th status of
more than 50% actinomyceteswaswell The grow th status of actinomycetes was weak when the salt
quality concentration was 100 g/A. The salt-resistances of actinomycetes islated from different culture
mediasw ere different W hen the salt quality concentration was 50 g/, the quantity of actinomycetesw ith
good grow th statuson D SA wasmore than the oneson GA.

Key words actinomycete; antimicrobial activity; salt-resistant; actinomycetes resources uth of
Xinjiang



