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Inhibiting and promoting effect on plants of sx strains endophytic
actinomycetes isolated from wild plants

LIAN G Yaping,ZON G Zhao-feng ,MA Qiang
(Collegeof Plant Protection, Northwest A & F University , Shaanxi Key L aboratory of Molecular
Biology for Agriculture, Yangling, Shaanxi 712100, China)

Abdgract : In order to find new endophytic actinomycetes for biological control ,twenty-nine strains of
endophytic actinimycetes were isolated from surface sterilized plant tissues harvested from QinLing. The
isolates had been assayed for antagonistic activity ,fermentation activity in vitro and greenhouse experi-
ment. The resultsindicated that SF1 strain had sgnificant inhibiting effect on Trichothecium roseum ,SF4
on Colletotrichum gloeosporioides and strain SF20 on Botrytis cinerea. Thefermentationfiltrate of SG2 me-
tabolites was detected to have stronger antagonism against Alternaria solani, and inhibiting zone got 35
mm. In greenhouse experimemt ,89. 72 % control ratio to A. solani,and 89.61 % to Sphaerotheca f uli ginea
were found by strain SG2 and SF4 ,respectively ,and strain SF20 could promote the growth of tomato and
cucumber. The concluson was drawn that it was feasble for isolated endophytic actinimycetes from wild
plants to be applied in biological control.

Key words: wild plant ;endophytic actinomycete;biological control ;promoting growth
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Table 1 Numbers of isolates of endophytic actinomycetes from different plants
Number of strain
Host plants Media Total Root Stem Leaf
Eri geron annuus S G HV 3 2 1
Cacalia adenosl ylioi des S 2 1 1
Rasa multiflora S G 1 1
Dianthus chinensis S G 4 2 2
Humul us scandens S G 2 1 1
Asparagus cochinchinensis G 1
Gycine soja S G HV 4 3
Pyrcantha f ortuneana S 1 1
Trichosarthes kirilowll S 2 1 1
Funaria hygrometrica S 1 1
Leonurus artemisis HV 2 1
Phytol acca acinosa G 2 1
Cotonester zapeli G 1
Solanum lyratum S G 3 2
:S.S ;G THV.
Note:S. S medium; G. Gause (No.1) medium;HV. Humic acid-vitamin (HV) agar.
2.2 6 2
SF1 SF2 SF3 SF4 SF5 SF6 SF14 , ,
SF19 SF20 SF21 SY S&2 ,
, 3 , SF20 ,
12 88.0%( 1),
80.0 %; SF19 79.2 %;
, ; SF6 SH 76.0 %
3 72.0%, 60.0%
, 68.0 %, 65.2 %;
, SF1 66.7 %; S&
2.3 60.9 %
, 29
2 6 6
Table 2 Inhibiting effect of sx strains of endophytic actinomycetes on target pathogens
| % Inhibiting rate
Target pathogens
SF1 SF4 SF6 SF19 SF20 S&
B. dnerea 56.0 63.7 56.0 79.2 88.0 52.0
V. dahliae 56.0 68.0 60.0 43.5 32.0 40.0
T. roseum 66.7 62.5 66.7 65.2 80.0 52.0
M. piriformis 56.5 65.2 65.2 56.5 45.0 54.5
P. aphani dermatum 52.0 72.0 76.0 20.5 42.0 60.0

C. gloeosporioi des 60.9 68.2 63.6 44.0 52.0 60.9
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Fig.1 Antifungal activity of strain SF20 to B. dnerea (Control on I€eft ;inhibiting effect on right)
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Table 3 Inhibiting effect of fermentation broth and filtrate of endophytic actinomycetes on target pathogens
/ mm__Inhibiting zone
T  path Fermentation broth Fermentation filtrate
arget pathogens SFL  SF4 _ SF6 _ SF19 _SF20 SG2 _ SFL __ SF4___ SF6 _ SF19  SF20 _ SG2
B. dnerea 0 28 0 20 0 19 0 0 0 0 0 12
F. 0. niveum 0 0 15 0 0 20 0 0 0 0 0 25
F. fulva 0 14 18 15 0 18 0 0 0 0 0 22
A. ol ani 0 18 16 23 0 25 0 0 0 0 0 35
T. roseum 0 13 0 17 20 18 0 0 0 0 0 25
V. dahliae 0 17 0 0 0 20 0 0 0 0 0 30
2.5 100 %; SF1
90. 8 %; S&2
4 , 97.6 %,
6 , 100 %
6
, , SG2
100 %
,  SF6
4
Table 4 Inhibiting effect of fermentation filtrate of endophytic actinomycetes on conidia germination of pathogens
/ % Inhibiting rate on conidia germination of pathogens
Target pathogen Equal dose Double dose
CK SF1 SF4 SF6 SF19 SF20 S&2 CK SF1 SF4 SF6 SF19 SF20 S&x
T. roseum 63.4 71.9 88.9 100 57.0 -24.6 40.4 92.0 93.6 70.1 100 65.5 51.9 96.2
F. fulva 80.3 62.0 33.9 86.4 31.3 47.6 97.6 98.0 829 28.6 81.6 69.8 51.1 100
’ 100 23.1 0 15.6 0 54.8 100 99.0 70.3 59.9 54.6 14.1 84.8 100
F. 0. niveum
- 65.3 55.9 55.2 63.7 629 53.1 73.5 955 100 78.9 71.1 71.8 9.8 100
C. gloeosporioi des
V. dahliae 86.7 79.9 71.2 82.6 75.4 65.7 100 80.0 93.8 54.5 87.5 90.0 88.2 100
B. dnerea 67.5 90.8 55.6 55.5 44.4 44.4 70.6 95.0 97.4 73.7 59.2 57.9 69.1 100
1 1; 2 1

Note: Equal dose:filtrate volume/ sugpenson volume=1 1;double dose:filtrate volume/ sugpenson volume=2 1.
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Table 5 Control efect of endophytic actinomyceteson A. solani and S. f uligineain greenhouse
Alternaria sol ani Sphaerotheca f uliginea
! % ! % I %
: ] . . ) ! %
Treatments Strains Disease Disease Control Disease Di sease
S : L : Control effect
incidence index effect incidence index
SF4 35.62c¢c 14.70d 59.65¢c 12.10 e 2.16e 89.61 a
SF1 45.31 b 23.50 b 35.58 e 28.50 bc 14.84 b 28.62 e
) S& 15.89 e 3.75f 89.72 a 24.00 cd 9.89¢c 52.45d
Fermentation
broth SF6 33.49 cd 14.52 d 60.19 ¢ 19.04d 6.27 d 69.85 ¢
SF20 30.12d 9.75e 73.27b 19.25d 4.56 d 78.08 b
SF19 49.05a 21.15¢ 42.02 d 48.92 a 19.11a 8.12f
SF4 42.11 b 23.52 ¢ 35.53 e 15.35d 3.15d 84.86 a
SF1 47.94 a 30.40 b 16.67 f 31.33 b 19.84 a 4.16 d
. SG2 22.76d 8.80e 75.88 a 25.17c 11.25 b 45.91c
Actinomycetes
suspension SF6 42.19b 15.60 d 57.23¢ 21.28¢ 7.77¢ 62.64 b
SF20 32.24 ¢ 11.20 e 69.30 b 10.98d 2.42d 88.36 a
SF19 50.05 a 21.45b 41.20d 47.39 a 19.74 a 5.09d
CK 48.82 ab 36.48 a - 31.97 b 20.80 a -
(P<0.05)
Note:Different lettersin the same column indicate significant difference ( P<0.05) . The following table is the same.
2.7 ,
6 L
: 6 : SF19,
,6
, SF20
6 6
Table 6 Hfect of fermentation broth of six strainson development of tomato and cucumber
/cm / g Plant weight / (mg- g~ 1) Chlorophyll
Pants Srains Pant L edf / mm? b
height number Leaf area  Fresh weight Dry weight a Total
CK 136.9d 13.0 ab 461.0 b 86.5d 5.9d 1.207d 0.603 b 2.070d
SF1 127.3 e 10.0d 321.7c 95.5b 3.8f 1.037 e 0.500 c 1.854 e
SF4 133.2d 11.0cd 288.6d 87.9d 5.3e 1.350 b 0.615 b 2.309 b
SF6 154.1¢ 10.5d 314.5¢ 63.9f 5.8de 0.989 f 0.437 d 1.704f
Cucumber
SF19 163.4 b 12.0 be 323.0c 91.8¢c 8.3b 1.235¢c 0.677 a 2.204 c
S& 145.5¢c 13.0 ab 505.2 a 80.7e 7.6c 0.841 ¢ 0.303 e 1.371g
SF20 169.5 a 14.0a 523.0 a 98.2a 9.3a 1.437 a 0.688 a 2.514 a
CK 79.5¢ 8.5b 344.1d 54.9d 4.8d 1.314a 0.379 g 2.077 ¢
SF1 82.5¢ 8.5b 365.5¢ 46.2 d 4.2d 1.009 e 0.746 e 1.812d
SF4 8l.2¢c 7.5c¢ 290.2 e 54.9d 3.3e 1.055 bc 1.228 b 2.317b
Tomato SF6 69.7 d 8.5b 311.7e 74.7c 9.8a 0.672f 1.099 ¢ 1.903d
SF19 97.5a 9.5a 441.0 a 115.3 a 9.7a 1.028 d 0.672f 2.222 b
S& 87.2b 8.0 bc 352.3d 50.1d 4.7c 1.049c 0.943d 2.074 c
SF20 94.0a 8.5b 397.8b 104.9b 8.9b 1.063 b 1.401 a 2.472 a
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