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Effect of antimicrobial actinomycetes on growth and medicine
quality of Salvia miltiorrhiza Bge.

DUAN Jia-li'"",SHU Zhi-ming'",SUN Qun'", WEI Liang-zhu®,
FU Liang-liang® , XUE Quan-hong', YU Yan-hua'®

(1 a College of Resources and Environment +b College o f Li fe Sciences s Northwest A& F University »
Yangling . Shaanxi 712100,China ;2 Shaanxi Tasly Plants Pharmaceutical Co. ,Ltd. ,Shangluo,Shaanxi 726000,China)

Abstract: [Objective] This study was to investigate the effect of actinomycetes on growth and medi-
cine quality of Salvia miltiorrhiza Bge..[Method] Taking conventional transplantation treatment as con-
trol,we combined plot and field experiment by using root dipping with actinomycetes preparation to inves-
tigate survival rate,biomass,active constituents and root-knot nematode of S. miltiorrhiza Bge..[Result]
(DIn the plot experiment,inoculating with actinomycetes of 10 and 100 times dilution,the stem-leaf natural
weight of S. miltiorrhiza Bge. increased by 29. 7% and 35. 5% respectively compared with the control
treatment; Inoculating with actinomycetes of 10 and 100 times dilution, the root natural weight of S. milti-

orrhiza Bge. increased by 44. 0% and 39. 6% respectively,and the root dry weight of S. miltiorrhiza Bge.
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increased by 26. 3% and 33. 3% respectively. In the ficld experiment,inoculating with actinomycetes prepa-
ration, the root natural weight and dry weight per plant increased by 10. 1% and 8. 2% respectively com-
pared with the control treatment,also the root natural weight per mu increased by 7. 2%. @]In the plot ex-
periment,under the treatment of actinomyces diluted 100 times by wood ash,the contents of tanshinone [
A, salvianolic acid B and danshensu in S. miltiorrhiza Bge. all achieved maximum value which increased by
175.0%,102. 6% and 110. 0% respectively compared with that of control. Similarly,the contents of these
three active constituents per plant increased by 348. 7% .230. 6% and 242. 6% compared with that of con-
trol. In the field experiment,the contents of salvianolic acid B and danshensu in S. miltiorrhiza Bge. were
19.4% and 20. 8% higher than that in the control treatment,also,the contents of this two active constitu-
ents per plant improved by 27.1% and 28. 5% compared with the control treatment. @ Inoculating with ac-
tinomycetes may control the disease of root-knot nematode. The infection rate of root-knot nematode in
S. miltiorrhiza Bge. decreased by 50% by using actinomycetes preparation. [Conclusion) This research

suggested that actinomycetes can improve the growth, biomass, medicine quality and anti-insect ability of

S. miltiorrhiza Bge. .

Key words: actinomycetes; Salvia miltiorrhiza Bge. ;cultivation of Chinese herbal medicines
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CK. % FUB AR 5 02 B 771 Ak B 5 A K Tk 48 7 771
Act12 Fi B 20 f5aEAR . X0 Hb BT A2 0. 46 hm”,
A3 CKLUCER R AL 4% 0. 23 hm? , & B Hk 15 22,
BB 5 AT, ARV HES . 2258 1. 2 m, Bk ATRE SRR
20 1 25 cm,
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DAL 1 28 BT 3 N EEE MM KE2m i
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WEERGE T AR 25 42 AR G 30, LT FR BT 6 5 K5 /)N DX N 381
RSB, L+ St 134, B i 5
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1.2.3 FEAZm»>GMNE  FESHE LI E
B VS R - I AE Y 250 A BR A w) B A R e i, Herh
PR 1T A R R B I 2 FH e S5O sk
FPF2 2 e & HBEVE K+ 3 AE ) 250 A BR 2 | 4ol
PIERFRIED FREC L g SFZS 8, A 10 mL NaOH
W T 90 (Cokith A 1.5 hy A E 8 mL, 5O,
B EVEW 0. 2 mL, A TJE/K £ 4 mL, #8 7 $H 20
min, #.0 . B 1 mL, A 3 mL /K 4B, T
AN IR 281 nm Ab L6 0 SO BEAE L AR
PFEARHEM L R OIS RS &,

1.3 HELESSH

I % = (R IX TG T 4/200) X100 %,

e AL (ACK) = (42 Fl 4b # — CK) /CK X
100% ,

B RK AT B (mg/#O) =T B (g/#) XA
RO i (g/kg) X1 000,

BB SAS BFdEfT .

2 RS0

2.1 HMEEFNTASHREER

2.1.1 NRARBE WEE 1 AT EL BRI B2k R
AEE WA P S s 3. BRI AR B 10 £%
100 7% il 2% 4 77 kb B A0 P12 TG R A CK 43 1l 42
B 51.7%,91. 6 %0 F 34. 8%, Hirp BRI B 10 1%
Bk WA b B S CK 25 53K 8] i 3% K F (P <
0.05) , W% R A2 16.3% .

1 BEAFAMNMRREPASHEBRERENENIN

Table 1 Effect of actinomycetes on survival rate and biomass of S. miltiorrhiza Bge. in the plot experiment
BLE R 2 i T L T i M T M5 He
Survival rate Stem-leaf natural weight Root natural weight Root dry weight Root cap ratio
v Wi i/ W5 1/ W5 fi/ )
Treatment i 5 {f/ % ACK (ke -2y ACK (ke o hmo2y  ACK (ke » b2y ACK W 7 ACK
Value /% g am /% g am /% g am /% Value /%
Value Value Value
CK 17.8%+6.5 b — 5962.543 334.5 — 5119.5£2 218.5 — 1755.0£772.5 — 0.89+0.43 —
To 27.0+9.4ab  51.7 10 020.0%3 339.0 68.0 6504.045250.0 27.0 2422.54+42.0 38.0 0.74+0.34 —17.0
T10 34.1+16.7 a 91.6 7 735.5+1534.5 29.7 7372.5+1804.5 44.0 2217.0+801.0 26.3 1.0240. 47 14. 2

T100 24.0417.2 ab 34.8 8079.0%4 123.5 35.5 7 144.542944.5 39.6 2 340.04754.5 33.3 0.9140. 37 1.9

T < [R50 EOE 5 b AN R /NG b 2 7R 22 5 35 (P<<0. 05) .

Note: Different letters in the same column indicate significant difference (P<C0.05).

HY 28 1 3 ] JH0, 0k T 76 P24 B 0 i 42 AR
E . BB 10 £5 100 £5 2 18 7] 4b B3 7; 2 25 o fif
T A A CK 34 n T 29. 7% ,35. 5% 5 AR ff i 4t 43
Sl CK B4 HN T 44. 0%, 39. 6%, 85 B A JK B ph e AR
AbBEIEANT 13.4%.,9. 8 Y0 s AR T &4 9 b2 217. 0,
2 340. 0 kg/hm?, % CK ¥4 T 26.3%,33. 3%, *
rh RR B 5 A 5 AR T T N 25 SR
Fis T 10 A5 0 2 11 791 Ak B X 2R R K B A 4
TG AR R 100 A5 R A FIAL R L PE SR R
T R R AR TR 10 AR B R A B,
B 10 £% il 26 B 7 b FEAR 58 BL B KL 36 1. 02, 88 CK
BT 140 206, B OR K OB e AR &b B 3 T
37. 876 » & W il 2 T 79 422 b i B W A E P S AR Rk
KEH. WA BAR KM A —E12 LR, BARK
Al A AR Ak P P 2 2K o i O A R O R AR T
i CK 31T 68.0%.27.0% &% 38.0%.
2.1.2 Xw\ER®E  EREKEREXEE S K,
02 TR SR Ak B PR S AR R R A B B AR A
. CK b B Fh 2 AR 6 T it T 5 & 43 00 o 186. 1,

A7.0 g/F s il 28 1R 700 b TR P 25 4R B B R LT R A )
Sk #| 204, 9, 50. 0 g/#k. B CK 43 & & T
10.1%0,8. 2% . WA FIALHEPF S B2l 30 225. 0
kg/hm?, % CK(28 203. 0 kg/hm*>)¥Hn T 7. 2% , 34
772 022. 0 kg/hm®,
2.2 MEREFASRBEHEIE

P25 b HAT 25 BEIE M A BUR A F 2N ST
KRR B RIS RELZRBMREY T . 7R
HIX 3 A 1) R VA SR S 2 B R T Y
TR FIERR AR AR ST SR
[F] B 1T B8 2 6 P S v AT SO0 7 A — E R R AL
TR VEAPY Tl 28 B8 790 04 V6 FH B S SR Bk A5 R0 43 7
7R B ) 2R A RO AR AR SR A RO T O T
R P2 77 8 B U85 it 2 DR BRI SE I,
2.2.1 PREE (DFFSEIA, NFE2AUFE
S B RO A R AT DK R B R s P S A B
R i, BEREFIRBEAECH 10 BF, PF2 A & &
=543 5% CK 80 37. 5% F 94. 5% s B A58 h
100 B, FFZEAILA 7 2 F ™ i 34 e o 88 CK TR R
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TR Bk T AR A B 43 0 B4 T 175, 0% 1 348. 7%,
83. 3% A1 178.0% . WAk, 1 FH 5 A JK B g e 4R Ak 3

FLOPFSERTA & &M= aa 5k 1.2 g/kg #l 73. 8
mg/ k.5 CK 2 J38 T 50. 0% 1 61. 8%,
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Table 2 Effect of actinomycetes on active constituents of S. miltiorrhiza Bge. in the plot experiment

HF B

RN 4% & Contents

Root dry weight ﬂ?ﬁ}ﬂﬁlﬁ] Ia ﬂ M)M B. &R
A B Tanshinone [| A Salvianolic acid B Danshensu
Treatment W 2 i/ W 2 i/ W 2 i/ W 2 i/
(g # D ACK/ % (g kg™ b ACK/ % (g kg™ b ACK/ % (g+ kg™ b ACK/ %
Value Value Value Value
CK 57.0 - 0.8 - 38.0 - 10.0 -
TO 61.5 7.9 1.2 50.0 55.0 44.7 12.0 20.0
T10 80. 6 41.4 1.1 37.5 69.0 81.6 12.0 20.0
T100 93.0 63.3 2.2 175.0 77.0 102. 6 21.0 110.0
= AR5 re i Contents per plant
ﬁ%?fﬂ‘i‘ﬂl . \ 5 R
: FHSE 1A FHEB 2 B &%
Root dry weight i . . .
b Tanshinone [ A Salvianolic acid B Danshensu
[reatment W5 H/ W5 H/ W5 {H/ W5 H/
(g B D ACK/ % (mg -« ¥~ ACK/ % (mg « ¥ ACK/ % (mg « ¥ ACK/ %
Value Value Value Value

CK 57.0 — 45.6 — 2 166.0 — 570.0 —
TO 61.5 7.9 73.8 61.8 3 382.5 56. 2 738.0 29.5
T10 80. 6 41.4 88.7 94.5 5561.4 156. 8 967.2 69.7
T100 93.0 63.3 204.6 348.7 7 161.0 230. 6 1953.0 242.6

() FFEr R B, & 2 A %0, 322 R £k v 5 ) B
PR B & 5 R i O R R i R AR
Be 10 475,100 A5 FRB AR B 3 5017 543 4 CK
P 81.6%,102. 6% Fl 156. 8% ,230. 6% , B H A
B p R A BB E5 25, 5%, 40. 0% i 64. 4%,
11.7%, 5FFZ0 1A 25061, BOR KA PHB R B
i 4R A R BRI B AR Ak P
MR B & ik By ik o Bl B CK #8744, 7%,
56.2%.,

OFISF ., 2 KW LR W EE B2 &
FIZE & M a. B R AR 10 5,100 %
BE PSR & i M7 i o B8 CK 2 5 20. 0%,

£3

110. 0% Fl1 69. 7% ,242. 6 % , H: v oiic 28 1 70 #% B¢ 100
5 A 3G SR G 3 o B R AR I Pl e AR Ak 3
P 75.0%,164. 6% . 52011 A XSTH R B
FAL L REAR R P2 2 & b4 A R AR L BER
R R AR A B PR 2 S i R Ay KR
7 20.0%.29.5%

2.2.2 KwWK¥ [ 3 n] AL, iR T A EE AR NI
PR B RIP 2 3 i KT K R B R L o)
e B & & F1 = &4 Bl B CK O3 n 19, 4%
27100 PFZE S A & 00 8 CK #m 20. 8%
A1 28.5% S 1 A & &A= 743 34 CK F
i 20. 8% ,18. 7% , HJF H g AN 4E

BMEEAMXABXBRTASRAGIESSENENHIN

Table 3 Effect of actinomycetes on active constituents of S. miltiorrhiza Bge. in the field experiment

AR S/ (g s kg™ )

HROR S 5/ (mg » Bk 1)

b *Eﬂ—ﬁ%/ Contents Contents per plant
Qb B (g« B D P % B FHE B
Treatment  Root dry P} 1A %1{ i I S FFEEA A Sl}l' Fr&
weight Tanshinone [ A b a,lzlizn;, 1 Danshensu Tanshinone [ A " aq\:lzn](; 1 Danshensu
CK 47.0 2.4 72.0 18.3 112. 8 3 384.0 860. 1
Actl2 50.0 1.9 86. 0 22.1 95.0 4 300.0 1105.0

L5 1 T 4 Pl 2 BRI T ORI 4R v T S
FEER B AIPEZS ROX 2 B ORI
e PT 2 iy 5 R TR RO P 2 7 1) i i
[t i s A — S ROR
2.3 MEEFAMNASHRELRERHZMW

RREE L8 U 7™ F R R PE 2 ORI ™ . O D
R T KR A 2 HL A A AR PR S AR B4 0 AR A 2

MRE P AR RN E B ARAR 45 R4S F e 2K i 2
SRR BAF E AR, S B R AT AR E
BFPRIET: . WK 4 AT FIL7E 1,2 f1 3 5/hIX . CK
HR 25 4% IR e 2 [ P [0 R 43 51 ok 80. 024,40, 0%,
20.0% . R PFS AR G5 L Uk A 78 1R or A A R
B, BEMERERI SR LR R —
EFEARAE R R R Y B B I VG R 1 5 /N X, 42 ik
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LHEREREE L R Y %R 20, 0%, B A X CK F&
fIK 7520 s AR YL B i vh S 1 2 5 /NI 4R
R R AR A & Bz g o 0, B R X CKOFEAIR T
100 %6 5 T A 4= G Jie 59 1 2R 35 3 55 /N X, 432 i ikt 46 1
I 5 MR 45 £k HUR e S g W] X CK 285 1 100 %6 , Hi i
DAL 1 o — 2RI . 3 A/ DX AR e 4 T 5] Ak B 1
R YR CK BT 50%,

2 4 AL 7E 15 /N H 4R T Ak B 2
FE AR ATAR | M T R 200 AR 5 AR L ] ) ) 4R
CKIW/A T 41.3%,31. 2% & 13. 5% . 5 Z X hi 1%
N DX T 4 T R Ak B AR 25 4k AR e R A R X CK LB

IR T 75. 0005 45 2 5 /N X v L i 2R T ) A 3 25 AR
I AREE BT B CKO#R AT i 38 (E AR o AR
Bl 45 CK BEAR T 28. 4%, 5 2 X5 B 2/ X4k 1
FUAEBIAR S5 HUR UL RN 05 1E 3 5 /N IXH L i 2T
b 2250 AR BT G B CKOK W B B . 1 i Gk
116. 9 %0, AR o AR LL 8¢ CK 33T 90. 9%, 15
RSN FC AR 2 £ ol AR e R Ak B AL i 1006,
6T I T 7R A T AR AR AR 5 2 R R e AT — JE AR
A 9 B A HE T BE 5 P S AR AR T AUR B e A
WA PTG LB 5. TR B PSR R AR AR
452k R e R A B VA 8 A7 o 1k — 22 BE TS

R4 HEFFANKBAREFASREZARLEERRAEARKN RN

Table 4 Effect of actinomycetes on infection rate of root-knot nematode and root system of

S. miltiorrhiza Bge. in the field experiment

ARME TR R/ (g« KR

Natural weight

INX MREE R h R Y/

MAREE T/ (g BRTD

Natural weight

AR o5 AR L/ 94

Plﬁﬁﬁ& Infection rate of fibrous oot of whole root Fibrous root/Whole root
CK Actl2 CK Actl2 CK Actl2 CK Actl2
1 80. 0 20.0 7.22+3.86 4.24+1.65 240.24+68.9 165.2+73.7 3.54+3.0 3.1+1.9
2 40. 0 0 3.96+1.02 5.80+2.09 132.4+49.6 251.2+86.9 3.3+1.4 2.3+0.5
3 20.0 40. 0 3.31F1.12 7.17+5.87 185.8+71.5 198.5+58.5 1.94+0.6 3.7+2.3
S5 Average  40.0 20.0 4,83+2.84 5.74+3.66 186.1+53.9 204.9443.3 2.940.9 3.040.7
s BB BRI RAFACR . H B FTA A B X

w2 L A AR R TR B R A AR
SRR AL S R B AR 2 B R OR
AW B 5 e IR L I BRI T A 2544 43 ROW
SRR . AW B I A 1ERE B 1 B0 24 B
Jit . ik RER RS IREL AT B T RS LRI OR . H
HIT o 5 T (A 0 ) 9008 w28 6 A% 0 T By IR M e A
EHEAH — M. D5t e A a4 B ik 4
EAFE 5 ko A2 45 T8 s A7 B I 40 o A A ik £k
PR o KR T A B AR R 0 v 43 ) 4 A
TRT L TR R 2 TR A 9 9 A A Bl B, HLrh 5 R
TR S A SR A P S R B ik 5004 LA L
HL 3 Wk A 7 il 2 B i oA Bk ) i 2R 0 AR
X P2 AL 005 3 B G B TS B b s B SC T AR
HH MGG . 822 S RO S R T AR
XPEZ BRI R B KK B T23 FIAS 4% K %2
T56 Xf PHS AR i 24 A 2 2 (9 40 0 AE T, i R 5
T23 il & K 715 kg/hm® B, B &k F £ 5
Ao FUHT i JE 3% 50 R B T2 A i L
A S B IO P o A R 3 g i SRR R AR
ARTF R A HET

IS SEENUESS F AN AN it I R e 2
FhPLAE 2 CAE 2 Bl A M S — 26 v 24 b o A i i Bl

2 W fie A2 ACRBIE I 1 R LA GE . HLAE A 4iE
WERZ XS FF 2 AR B 25 5 BT . AR BE ST Kk
B o TR 2 T ) T AR A b X T B A A R il T T AT ]
WA P HEAE L BB B 4R D K R T 2
LRSI LA PR R B M S RS K™
AL R B RN PSR AL e E R WA —
SEAHIAE o AEA RS s R E 6 2K R R
T T S AR /D DI 5 R R Al L AR A0 S PR A
PEAT PR AR 00 E (1 . 5 REEIE R 10 70 B K
T2 T R P R AR R SR 100 475 A B A7 4
I A K T AR PR 5T i 2k R T RE 2 DR R
B v T JC 2 R B B RO o R /N DX 6 25
SRS BR8P IR T R e ) 22
PRI AT M 7E 10 £ F 100 A5 AR RefE B rh e 45 T
20 A% B TR A7 50 A 710 24 WA 1) [) N BE 5T 0 A
JRCER TR B BT 0 e A= T RE o 4 2R I 2 W T 4R TR
PR ARG B 20 A5 R W 2600 T BoAr R AF B9 A= By
HOR . LN TS AR BRG A B 2I
PR R R AT R A FE A EER
H 2GR B GMP AR AER 2561 OB 2 7

BEAR AW I I e B PF 2 B A I B ] B AR K
REAR ML RE S i PE 27 B S G 3 R ROy S . W
AR K. O 47 80. 9~109. 5 g/ kg HHHEZ M
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