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Population and antimicrobial effects of soil actinomycetes
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Abstract: [Objective)] In order to probe into the actinomycetes ecological distribution in soil in the area

of Qinghai Plateau,the antimicrobial effects of actinomycetes on Sclerotinia sclerotiorum (Lib.) de Bary,
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Alternaria brassicae (Berk.) Sacca, Erwinia carotovora subsp. carotovora (Jones) Bergey et al. subsp. ca-
rotovora of rape. [Method) Four soil samples were collected from Hualong County (2 830 m), Menyuan
County(2 800 m), Huzhu County(2 600 m), Academy of Agricultural Sciences in Qinghai(2 300 m)Prov-
ince with different altitudes in different regions as the research object, dilution plate and agar block meth-
ods were used to isolate and screen antimicrobial actinomycetes and determination methods of inhibition
rate of fermentation liquid for the strain of actinomycetes were used to test the antimicrobial effects of the
actinomycetes. [Result] D There were a large number of actinomycetes in the low-lying rape fields soil. In
the rape fields of Academy of Agricultural and Forestry soil 2 300 meters above sea level, the total of acti-
nomycetes, micromonospora and the percentage of micromonospora to total actinomycetes separated from
GA approximately 1.5—2.7,3.4—6.2 and 1. 4—2. 5 times as much as those in the soil of high-lying rape
fields. But the percentage of streptomycetes to total actinomycetes was just on the contrary trend. In the
low-lying rape fields soil,the number of streptomycetes was accounted for 51. 6 percent of the actinomyce-
tes. In the three higher-lying rape fields,the percentage of streptomycetes was an high as 60. 6% —75. 0%.
The number of streptomycetes, which was dependent on humic acid for energy,in high-lying rape fields was
about 2 times as much as that in low-lying rape fields. @58. 2% of 91 actinomycetes had antimicrobial ac-
tivity which were isolated from rape fields soil in the area of Qinghai Plateau. With the lower elevation,the
percentage of actinomycetes had antimicrobial activity against three Pathogens rose from 53. 8% to 70. 8 %.
Actinomycetes rate down to 5. 9% from 21.4 % ,which had antimicrobial activity against Erwinia caroto-
vora.®59.3%.26.4% and 13. 2% of fifty-three tested strains had antimicrobial activities against Sclero-
tinia sclerotiorum (Lib.) de Bary,Alternaria brassicae (Berk.) Sacca, Erwinia carotovora subsp. carotovo-
ra (Jones) Bergey et al. subsp carotovora respectively,which illustrated that the percentage of actinomyce-
tes against Erwinia carotovora is higher than others. @ The percentage of antimicrobal actinomycetes to to-
tal actinomycetes had irregular relations to their soil nutrients. @ The intensity of inhibition actinomycetes
to S. sclerotiorum and A. brassicae was 14. 3% and 12. 5%. We did not screen the antimicrobal actinomyce-
tes which had strong inhibition against E. carotovora. The highest of the Inhibiting rate of ferment fluid of
antagonistic actinomycetes to S. sclerotiorum and A. brassicae was 51. 7% and 69. 7%. [Conclusion] The
quantity of actinomycetes,the percentage of actinomycetes had antimicrobial activity and the antagonism of
different pathogens in the area of Qinghai Plateau had relations to soils of different altitudes, which illus-
trated that micro-ecological environment in the soil of different altitudes had different potential resistance
to these three pathogens.

Key words: alpine cold region of Qinghai Plateau;rape; Sclerotinia sclerotiorum (Lib.) de Bary;acti-

nomycetes ecology;antimicrobial actinomycete
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Table 1 General situation of sampling sites in alpine cold region of Qinghai Plateau
TR i A5 4R /m + e MRS THSE
No. Site Altitude Type of soil Type of rape Variety of rape
H 1L B Hualong county 2 830 TE4E 4 Chestnut soil M2/ Brassica campestris #5311 5 Haoyou 11
M 7Y H Menyuan county 2 800 MAE + Mould humus 432/ Brassica campestris el 11 5 Haoyou 11
Z H @ B Huzhu county 2 600 BEL4E - Chestnut soil H i M Brassica napus 7 303 5 Qingyou 303
N fj:;gﬁqy of Agricultural Sciences 2 300 BEAE - Chestnut soil H ¥R Brassica napus Tl 303 5 Qingyou 303
L 1.2 #FHXEpXeind MCEERmEN  FXHIRERRD .
% L1 (Sclerotinia sclerotiorum (Lib. ) de Bary), o, N PRE VK HAT — A PR K 5 AR 0
RI/ Y%= % X100% ,
X IR VR AR

FEBEIR R TR 25 & BE A% T8 7 (Alternaria brassicae
(Berk. ) Sacca) , )& 5 5 J5 o 5 85 IS B8 BROC G
HE DS BUR AR (Erwinia carotovora subsp.
carotovora(Jones)Bergey et al. subsp. carotovora) ,
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Table 2 Population and quantity of microorganisms in the soil tested in alpine cold region of Qinghai Plateau

GA HA
B /IR T TR HoAth & A HEEWR
Tk e T AR/ Streptomycetes Micromonosporas Others Bacterium  Streptomyces
Soil (10 - g7 AL/ Al AL/ A/ AL/
sample Actinomycetes  (10% « g~ 1) el / % (10% = g™ b i/ % (10% = g H) i/ % (10° « g (10% « g7 1)
X+S Quantity Ratio Quantity Ratio Quantity Ratio Quantity Quantity
X=ES X=ES X+S X=ES X=ES
H 4.7340. 81 2.8740.32 60. 6 0.8740. 38 18.3 0.9740.17 21.1 2.8740.32 2.6740.61
M 3.1040.72 1.9040. 46 61.3 0.9740. 32 31.2 0.23740.06 7.5 1.90+0.46 2.6740.55
Z 2.6740.70 2.00740. 66 75.0 0.5340. 21 20.0 0.1340.12 5.0 2.00+0.66 1.30+0.17
N 7.234+1.83 3.73+1.79 51.6 3.2740.29 45.2 0.2340.21 3.2 3.73+£1.79 1.30%£0.46
2.1.2 XA MNERITUEN.E4 DX @EEFRAKR. AR 2 KU S5 XA E A

L TTIR B S I P A AL 4 N N &
SRR BB 2. 0,107 & 1.5 %G T HiAh 3
ASFEDC, BR TR B AN Al 3 AR X 2 0] - 57 43 %

PR 4 EEm A 8 (170 ~237 mg/ke) It & T
R4k 1 3% (102~ 130 mg/kg) ., {H + 3 5% 4> J pH
SR R B CE Z R C R R

®3 EEREHMRARMHNIERSSE

Table 3 Basic features of the soil in sampling sites in alpine cold region of Qinghai Plateau
. ) _ s/ (g kg™ W4y /(mg » kg 1)
_iﬁ HME’/Fg cke™D Total nutrients Available nutrients pH
Soil sample Organic matter
N P05 K,O N P K
H 21.93 1.53 2. 60 23.33 89 25 237 8. 44
M 36.73 2.38 3.02 25.14 138 22 170 8. 38
Z 24.19 1. 60 2.61 24.25 92 7 102 8. 60
N 18. 05 1. 41 2.77 23.30 92 26 130 8. 44
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Table 4

Ecological distribution of soil actinomycetes in rape soil in alpine cold region of Qinghai Plateau

U

U FRE Test organisms

L (M)

- e R B CERAE W N REEOCR
ji:rinsloell aCtiIOL;lt;Setes Ant ob S. S(Z/;r()ti()rum A. /):‘hussi('a? E. ('arf{r)vura
(strain) 73 e/ % 733 i/ % PREL i/ %% %L H il / %%
Strain Ratio Strain Ratio Strain Ratio Strain Ratio
H 26 14 53.8 2 14.3 11 78.6 3 21.4
M 17 10 58.8 6 60.0 9 90. 0 1 10.0
Z 24 17 70.8 5 29.4 7 41.2 1 5.9
N 12 7 58.3 1 8.3 5 42.7 2 16.7
> 91 53 58.2 14 26.4 32 59.3 7 13.2
2.3 MXBATEETMEREERIUERE JIF o5 P R 71,4 %6.62. 5% & 54. 1% . %)
2.3.1 @ skAE RS W LUE M WAL b 2 Fhog e A B0 I AR R i & AR D
O3 U e S BT AR B R, KIS S PO R AR X (12,500 ~14.3%0) , ¥ A i 1 B X Ik K I AN R A

TSR 3 b D T A 0 T 06 R A L BRI TR A 4 1
HA/NT 15 mm, fEHURELR 25 6 5 70w )
N B DR S ER TR A CER B R 4 B0 5 i R

BRI HIAE WS DR . 75 R TE L X 1
HR RS B 2 BRI 3R G A A 0 R
F18 4 T A i T X PR A T A g R A R 22
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Table 5 Intensity of inhibition actinomycetes to 3 pathogeny of rap in rape soil in alpine cold region of Qinghai Plateaue
0 T R (¥4 EH AR HE N POE RRSCIC R
Srength of S. sclerotiorum A. brassicae E. carotovora

antimicrobial actions #E% Strain e #il/ % Ratio #R %L Strain I/ % Ratio #EE Strain i/ % Ratio
5f Strong 2 14.3 4 12.5 0 0

H1 Middle 2 14.3 8 25.0 3 42.9

55 Weak 10 71.4 20 62.5 4 54.1

W BRI B B AR d2>=20 mm; 1. 20 mm>d>15 mm; 5. d<<15 mm.

Note: Average diameter of antimicrobial circle:strong. d==20 mm;middle. 20 mm>>d=>15 mm; weak. d< 15 mm.

M 6 AT LA A 4 R [ S AL T
P5EL (VD = # A 5 B PR il £ B8 6 S =% 3 Aol IR B 1Y)
ﬁpﬁﬁyﬁﬁﬁéﬁj\i‘lu% 15.3,17.5,17.0 Cmv—‘l%—zj:

Hofts 3 A~ ke o BB T B 53¢ T A rp 5 T ik
2 B A AT BT S EE TE A R R AR R R .
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Table 6

Average inhibitory circle diameter of antimicrobial actinomycetes against three organisms

in rape soil in alpine cold region of Qinghai Plateaue in the soil tested

B

S. sclerotiorum

o

25T R LT
A. brassicae

[ O S

E. carotovora

Soil sample

K% Strain d/mm #EEL Strain d/mm # %L Strain d/mm
H 2 15.0 11 13.0 3 13.3
M 6 15.3 9 17.5 1 17.0
Z 5 14.8 7 15.5 1 12.0
N 2 13.8 6 11.0 2 15.6

2.3.2 ABEEZ&IEFE N A Fhhs E LA
3 B Y 53 RIS PR B B BERE 6 BRXT 2
Tl D L AT 47 B ik L Ok B B T R ) G B R
AT 00 7 A2 0 VT T EC T A 0 o 2R L 4 R L
F T, T NTH, 6 BRI DT I KR U B A A T
SEEHE M TR B Y A X BB S 4 Bk 36. 200 ~
51.7% Fe 15.2% ~69. 7% , Horh 164 5 it £k 1 & %
U YK 25 5 i A% 0 AT 1) AR G I BT R R (69. 726D

X A% BT (AR R o 43, 1%, 155,177 S H &
TEE 18 Y0 NT A% 25 BT ) AR BB R 34 51, 7 %

M 7 AT LA L B IR Bk il e g5 R 5 0
S TR DR TR0 5 45 SR I R 8 4 — B, 40 131 A1 155
5 R TR A SRR B A B I b e A A T TE A Bt
SR AP T 10 VKT A A8 TR AT 2 A K ) AR K 0 B
RPN 48. 3% A1 51. 7% 3164 5t 28 T 7 B Bk
P v X A S A A B B 27,5 mm, 7 6 B
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Table 7 Inhibiting rate of ferment fluid of 6 strains of antagonistic actinomycete to pathogenic fungi

TC T K I8 R By B Y 30 B FE B AR/ mm
o Ferment fluid Diameter of antimicrobial circle
[ihe2 ™ . TS ™ -
%W S, sclerotiorum LB RS A, brassicae . . .
Number - A/z/ %‘K n/x - LEREA EH RS T
[I”%Eﬁ‘ mm RI/% E%'Hh‘/mm RI/% S. sclerotiorum A. brassicae
Diameter Diameter
CK 65 — 40 - - —
127 44 36.2 33 21.2 19.5 9.5
131 37 48.3 35 15.2 0 29.5
155 35 51.7 26 42.4 0 17.5
164 40 43.1 17 69.7 27.5 19.0
173 37 48.3 32 24.2 12.5 10.0
177 35 51.7 35 15.2 15 13
3 Wi F HL-1-1 T8 bR 0 A% 2 B8 00 300 08 1 R R I8 5% 1
> e

T 16 fe FE I S P D B4R 2 800 m, FfET)
JREL B B T 6 T 5 KA /0N 5 A 7 i L i AR
B g W 3l 3 AR R L B A T A R AR 7 R A i R
AR TR) 2 — o DA SRS BT R S 2 T A 2 0 A A R AR
BRI SR AR G X 3l S L A A% T DR Y 47T
P BIF S5 T T S M S8 v O TR ) A 2 00 A B i
X 3 T SR TR A 5 M Y e P TR PR X
T V10 SR T R T I el 2 0 A o) R 2R 3R Al SR
MAEMBEEAREREZ L,

S PR B ek 71 b R IRVl o S AR T /N
Tl A=y 1 B e L O A O O L U A L T
A OGN 3 AL T A P2k T R O S SRR D
T Xk e I SR 7 DX SRR T M G B TR A S
Gy ARREAE A HETE AR B AT | 2 0E AR R
7 i A S T TR A D T T 22 14 A R TR AZ 0 i SR Y
Y o VAR 2 AE DI SRAE IR VK A 43 B 4 A 2 2F 96
FIERT - 12 T ol i 50 A% 258 BT BT 22 200 i e 24 7 O 200 i
BERZRL D AR B AN e o AT 10 ) L A K R TR
M RE M AL W K . BV AR R R AR B 1 bRk
2 A_9901) .l i = AP T R R A B L AR BT
A_(9901) T 5 28 Xof {1l 3¢ T A% s T R B 17 5t (1 410 1
TPE . THO EAEOR A A T R T O SR
o B AZ N TR T B B 8 Bk S AL TE L P AR A
SRR L TR » 28V AT B B 0 15 A B 68 90 K R A%
oA B AR W BT R VR RE I B AR oK B 75 Mk Kl
T YS1 bk, BRI RROT T A A T ARG

SERLRITL W bR HL-1-1 X 4% 4 0 9 1 22 HA 300
(4 4 VR T OF RE A AR TR AZ B AZ R R . AR WER R
B 75 9 e € AR A DXl S T LM b R TR R L LA K
it 1 36 35 B T R A R TR IR R Y e S
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