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Resistance Tag of 6 Strains of Actinomyces and
Their Colonized Ability in Plants

GUO Xiao+fang, ZONG Zhao<feng and YANG Hong—jun

(College of Plant Protection, Northwest A& F Univewity , Yangling Shaanxi 712100, China)

Abstract Six strains of actinomyces candidates with significant biocontrol potential was tagged with
antibiotics, fungicides or combination of them. The result showed that cucumber, wheat and barley
plant could be colonized by strain 153 and the amount of strain 15-3 in root of cucumber was more
than that in the other two crops. Six strains of tested actinomyces had no inhibition on germination of

seeds and growth in seedling stage of cucumber, wheat, barley and soybean, and the development of
tested plants could be promoted by strain 15-3.
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Table 1 Resistant ability of Actinomyces candidates to the antibiotics and fungicides
/(g ml-1) Actinom yces candidates
Antibiotic or fungicides Concentration SC1 SCl-1 SE2 A3 Ad 153
Streptom ycin 50 - + + + - - - ++ +
100 / + + / / / ++ +
150 / + / / / ++ +
200 / . / / / ++ +
500 - - - - - ++ +
2500 / / / / / ++ +
Rifampicin 50 - - + - - + 4+ +
500 - - - - - ++ +
2500 - - - - - + o+ o+
Tetracycline 50 - + + + + + + - + ++ +
150 / + + + + / / + 4+ +
200 / - + + / / ++ +
250 / - - / / ++ +
500 - - - - - ++ +
2500 / / / / / ++ +
Penicillin 50 + 4+ + 4+ + 4+ + + 4+ + o+ o+ + 4+ +
250 + 4+ + + 4+ + + + + + + + 4+ + ++ +
500 + + + + + + - + ++ +
1000 + + + + + - + + 4+ +
1500 + + + + - + + +
2000 + - + + - - + + +
2500 - - + - - F o+ o+
50% Procymidone 25 + + 4+ ++ + + + + ++ + ++ + /
250 + + + + + + + + + + + + + + + /
1250 + + + ++ + + + + + + + + + + /
18% Triadimefon 25 + + + + 4+ + + + + + 4+ + + 4+ + /
250 + + + + + + + + + + + + + + + /
1250 + + + + + + + + + + + + + + + /
700 Thiophanate-methyl 25 + ++ + 4+ + + + + + 4+ + + 4+ + /
250 + + - + + + /
500 - - - - - /
75 Chlorothalonil 25 - - - - - /
[ e S S S A . Note "— " Indicates Actinomyces candidates was

sensitive to the antibiotic or fungicides; "+ , + + , + + + " Indicates the a resistant ability of Actinomyces candidates to the antibiotic or

funeicid.es.
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Table 2 Resistant combinations of antibiotics and fungicides in suitable concentration for A ctinomyces isolates
Actinomyces candidates scl S5C1- A3 A4 Sk2 153
antibiotic or f/ Eﬁlgici(rlnc: ) 28 ]120500 1225500 1120500 288
and concentration 1250
s 153 " .
( 2 7.6 10 ofw” g * 80cfu g ' 50
22 cfu ¢ ', 153 ,
, o
3 4
Table 3 Effect of actinomyces on germination of plant seeds
Actinomycetes suspension Fermentation broth
Item Isolates 36 h Isolates 60 h Isolates 36 h Isolates 60 h
length of \51(’;’;[ CK 39a A4 35.0 a CK1 6.7a CcK1 25.5 a
A4 3. 0ab scl 15.5 ab 15-3 1.6 b 153 4.9p
15-3 1. 7ab 153 15.0ab scl 0.91 Scl 4.5p
scl L. 4 ab A3 11.6 ab A3 0.41 A3 4 1p
SC1-1 1. 4 ab CK 11.2 ab CK2 0.4b CK2 25b
SE2 0.6b SC1-1 8.6 ab SC1-1 0.4b SE2 1.7b
A3 0b SE2 33b SE2 0b SC1-1 1.5b
A4 0b A4 1.0b
length of bf:‘;f;y SC1-1 15.4a A3 28.8 a CK1 7.9a 153 21.4a
A3 12 3 a SC1 23.8 ab 153 7.0 ab CK1 18.0 ab
SC1 9. 4a A4 21.1ab A3 6.9 ab A3 17.0 ahe
CK 6.9a SE2 16. 1 be SC1 6.9 ab SE2 14.7 be
A4 6.7a 153 15.5 be SC1-1 6. 3 ab SC1-1 13.0 bed
SE2 5 2a CK 15.5 be SE2 5. 8ab SC1 11.7 ed
153 5.1a SC1-1 10.5 ¢ A4 4. 8 ab CK2 11.4 cd
CK2 3.8b A4 7.8 ¢
Germ
length of A3 30.3a A3 70.0 a CcK!1 234, CK1 65.5 a
cucumber
153 25.9 ab 153 50.5p A3 16.6 b 153 50.5p
CK 21. 6 abe CK 49.0b 15-3 145 b A3 35.0 ¢
A4 20. 2 be A4 39.0 be CK2 11. 8 be CK2 31.0 cd
SE2 18. 3 bed SE2 34.6 be SC1-1 8 5be SC1-1 22.5de
SC1 15. 2 ed SC1 34.5 be SC1 8 led SE2 21.8de
SC1-1 10. 0d SC1-1 21.5 ¢ SE2 7.0cd SC1 12 2 ef
A4 3.0c¢ A4 7.0f
length of :g;lr)fan 15-3 63a 15-3 28.5a CK1 62a CK1 22.5a
CK 5. 6ab A3 26.5 ab CK2 2.9b SE2 20. 8 ab
A3 4. 1ab SC1 23.0 abe SE2 2.8 b A4 20.7 ab
SC1 3. 9ab A4 22.3 abe 15-3 2.8b 153 18.6 ahc
SC-1 3. 9ab SC1-1 16. 6 abe SC1-1 2.6 be CK2 18.3 ahc
A4 3. 8ab CK 14.5 be A4 1. 0 be SCl1-1 12.0 ahe
SE2 L6b SE2 11.0 ¢ A3 0.3 be scl 11.3 he
Scl Oc A3 9.5¢
CK1 ,CK2 SNB

Note In fermentation broth, CKI1 was water, CK2 was SNB nutrient solution.
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Table 4 Effect of biocontrol agents on plant seedlings
/em /em /em
Tested Plant Tsolates Length in total Isolates Length of stem Isolates Length of wot
W heat CK2 24.3a A3 20.9a CKl1 3.9 a
A3 23. 9 ab CK2 20. 3 a SE2 3.8 a
A4 23. 8 ab A4 19. 7 ab A4 3.8 ab
SE2 23. 3 ab SC1 19. 7 ab CK2 3.8 ab
15-3 23. 2 ab SC1-1 19. 6 ab 153 3.5 abe
SC1 23. 1 ab SE2 19. 6 ab SC1 3.3 abe
SC1-1 22 6 ab 153 19. 6 ab A3 3.0 be
CK1 22.2 b CK1 18.3b SC1-1 2.7 ¢
Barley 15-3 26.0 4 153 19.54 153 6.5 a
SE2 22.0 b SC1-1 18. 4 ab SE2 55b
Scl1-1 20. 3 be CK2 17.5p A3 2.3 ¢
CK2 20. 3 be A3 17.2p CKl 2.3 ¢
A3 19. 6 ¢ SC1-1 17.1p A4 2.2 ¢
A4 19. 3¢ SE2 17.1b CK2 2.2 ¢
CK1 19. 2 ¢ A4 17.0b SC1-1 1.9 ¢
SC1 19.0c CK1 16.9b SC1 1.7 ¢
Cucumber SC1-1 14. 2 a SC1-1 12 7 a CK1 3.2 a
15-3 13.7 b SC1 1. 2b 153 3.0 ab
SC1 13.0b 153 10. 8 be A3 2.5 be
A3 122 9 be A3 10. 5 bed SE2 2.0 cd
CK2 12 1ed CK2 10. 2 ed A4 1.8 de
CK1 11.9d A4 9.8d CK2 1.7 de
A4 11.6 d CK1 8.6 ¢ SC1 1.6 de
SE2 9.7e SE2 7.7 e SC1-1 1.2 e
Soybean Scl1-1 27.3a scl 23.04 Scl1-1 4.3 4
15-3 25. 0 ab Scl-1 23.04 CK2 4.1 4
scl 24. 6 ab 153 22.0 ab CKl 3.8 ab
SE2 23. 1 be SE2 19. 8 be scl 3.8 ab
CK1 22. 5 bed CK1 18. 6 cd SE2 3.3 ab
CK2 21. 6 bed CK2 17.5 cd A4 3.3 ab
A4 20. 6 cd A4 17.3 ed A3 3.3 ab
A3 19.3d A3 16.3 ¢ 153 30b
2.4 s Scl scl-1
6 4 153 . SE2
" , 6 . 4
. 153 SE2
. 4 s 153 , 153 A3 ,

Scl-1  scl 153 .
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