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hERE: Rl 20164 H46%H H 11

NIRRT Ol L R ) e IR 259 . i & R BB AE
9, 20 tHA 60~70 FARHIPY)I L IhZR, R PRl
ST R, FERCATS PR X P BE R AR
¥R, R FEERAMLIE, RAMEHAEIUIE, Sidk
RERCR R, LIEMR A EAERRISEE, R A
ICEE R . KR SR, A WU R ik
R ) B A g AR U0 ST e 25 A HLAE X T
SRS A WLARGE . AR SO FCAS [F) Ff 2 b 25 v A AL
REXS P2 K A RO e, B e A 2
BAEVIERE S48 S, DR 28 SR

EREMH.

1 MRSk

L1 AEkAhr

K E AR KIEECES A R AR K a2
B, 2o [ b B R A B v 2 B U PO B R B T T
R E NSRRI Y) B 46T 2 (S. miltiorrhiza Bge.
var. f. alba) 1 1.

12 A2 A LI
K BRI 1 25 A olk, SR HEJE B 05 30K B R
HLIE.

13 {1k

i+, pH 8.73, HHUR 3.4 g/kg, AW 15.9 me/kg,
4T 59 glkg, A% 27 glikg, AP 199 g/kg, A
61 mg/kg; WAL 0.54 mg/kg, HAEL 5.2 mg/kg, #E
Rk 11.2 mg/kg FE XA 0.92 mg/kg.

14 K%t

ARG TE A [ R R B A 2 SR A0 R E
AT, EBREE N 1Sem, ZOEMAN 17 em, ZJRE
BN 9 cm WIRAER, BEFAN T AHLEG:D)
TR R 2.5 kg RIS 524, B CK 4
AN HLIE) . ARBEAEF A (BS). B A A
(KS). EMZGE A FEHLQ). FH WA FHMY)
FPHE 251 (DP)ALHRAH. TRk . K/ B — 2L
FFhT, F 2014 4 4 B 20 HIEFN, B335 5]
5~10 ¥i, B+ 2~3 cm, ZHLH 6 & L4 S5 cm
WA, BN 2 B AP 6 AN A R E A KR

DLULBAR AR 454

L5 )y A e

FPIBHREIR 6 A A, KA CI-203 {4
JeM HBU(CID 2w, SKEHIGE S S MR, &4
DsE 20k, FL 120k MEHRA: B EAETH - Axa
JETT 1.

1.6 kR IO6IE

%18 Ritchie 1 Bunthawin"2f#) 77 %, 78 %06 N K
A 485 = ) - 4% 2% 5% 6 A (Mini-Pam, Walz, f2[E)
MEM SRR RNHE T IS WEHALEFEE
FATE R ERRIFIM T, FHICHR bR 4% 1 B
F B HERAE D BRI 5 . 75D 2 A S R R BRI =
i mh B & R 30 min. WU &= B, ESE H & Ok
(<0.1 pmol m™ s IR GER AR IL(F), )5
FH A0 k6 (>10000 pmol m™2 s HE5T 0.8 s, &
R PR (F ). B & NV PR S50 K %% 6 9 B (F ) R A
R ICHR L (F,), MR IR SHOTH PS 1T Ot %
B (FulFr)~ PSTTSEFROGA AR (Yield) s Jofb 2 5¢
TR 2 (qP) ARG 22 T K R (gN). T4
PRI M B 2 3R A3 WO B LT AR 8 H R (ETR).

1.7 AHKIEFREI &

PSR E TR 6 N H, 5 1.5, 1.6 MEL5H,
FRFE 2 BRSE FH 2 I T AE W46 br . SR E R
ERRE S A, Wb R R e 32 AR 1 T 1F A AR A,
KA T 42— R0 e b3 4 5 5 AL R 3 4
ficf 7

1.8 IRFREALEEN E

JH1 43 9% 4 400 bpi (1 Epson7500 344X (H A&
By B T2 AR A "D XHR REATHER. BRI
FRTBN R & BHFERL N, IO 3~5 mL 7K DAk G i
ROXMHEMES. A ERFEEEG, XH
WinRhizoPro Vision 5.0a 73 #7425 Xt E& 347 0 #r,
RIRKE . RER AR MR R, P
R B4R S AR R B S AR R TS AH S H R AR 2 .

1.9 bR A
LA PR T 2 ORI U VR RE
WVERA 3,5- “AHE KR EL (MR VR 1 E
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R FH R T A0 - R SRR Y Ll s, Tl R T i 1 R P R
IR AN, RERERETSPE L mg glucose./g (37°C 24 h)
Fow, WREFETELL mg NH3-N/g (37°C 24 h)Fow,
R BT 1 L mg phenol/g (37°C 24 h)E 7w,

110 FF2HEROE0E

FERIRBUCR ] Wang 25 A" 53k 47, Bk Tris
WIR: HrEERE R A R 10 min J5 A, RS 2K
HURE OB R 0.1000 g, NN 80% B H2HLK 1.8 mL,
B HEE 30 min, O R, EHRERN3 K, Lk
EWET 10 mL B ESR, T 0.45 pm JEM, R
5455 K.

2444 Agilent Zorbax Extend C18 AHE
WEHE (S pum, 4.6 mmx250 mm), FiE 30°C, K
1.0 mL/min, &3 280 nm, #FEEN 10 pL, K
FABREEVEILGGE 1).

111 HHEHHr
% FH Excel 2010 F1 SPSS18.0 %At 147 £ 48 43 # .

2 HRELH

2.1 AR ZGEN P2 4K R0E
R2ERW], AFRMERHHEAHAL S EK

(P<O.05)# = SRR & m L B35
T Hh EER A D R R, R T
1.79, 0.72, 2.10, 4.44 J% 4.32 f5. AAR#ELHH S CK
HAH L RERS W M3 R ik s Hh B2 S 2. b
B B L AR DL S N R B, il T 1.84,
1.66, 2.84, 0.14 J% 1.85 5. ¥\ ALHIA R & W2
Mg S 7ML By A, TN L R R AR E TG
WEMER . MR EAEAYS CK AL, XS
M b R AR I TG B .

22 AR 2 E AL T2 R 5k
% - T R S0

F/F BT M TELE S KB RE DT, qP Bk
TOHATEER R NPQ S T H UL e fg
NIRIIRE T, YINOY IR 1 B B bR; Y(NPQ)JZ
ARG I B A bR, ETR AN B P AR, %K 3
KW, 5 CK AL, AS[FRAh o 24 i 4b 21 40 # R 2
FHEHL(P<0.05)18 1 Fu/Fo; [FIRTBR T AARE AR,
FoAth A HE 2H IR HBE B35 1 M PRI NPQ; i v Ab B
HIL fg B 2 M H(P<0.05)E 51 ETR; 2R A3 4H B
EEHIE R Y(INO). Fi4b, ANF 25 A HLAE AL 3 4
A HE T M M = P S AR R TR, P N
71.6%~48.2%(F 3).

MISEMAAR R, Forh 2 2 b B AL IO AR F B S8, o R BeisRfE

REMBEMARESIH, BB RS SE i 1] (min) I 0.1% K

FFH s AL . 32 4 Ab T AE 5 CK ZEA L RS 2 0.00 25% 75%

EH(P<0.0SHEFI T SRR B R . T AL 1 R i o i

SOy ST M bR AR L ARG DL M R R 4 R 18,00 0% 0%

ardEE T 2.23 fi5. 0.62 fi5. 2.51 fi5. 5.79 £ 67.5% 55.00 75% 25%

T 5.16 £, ESSAFRAE CK 4L L AE0S B2 1 26.50 25% 5%

%2 AEMEPLENSISEK YR Y

b 20 # 1 (cm) MR B R) B ERR)  Hh B R E (g/ik)  ARE(em) HUREAEEE (/MR HRAH(em)
CK 4.31+0.31c 10.25+1.41b 2.63+0.32d 0.66+0.08d 3.91+0.34¢ 0.95+0.15¢ 0.41+0.03b
BS 12.25+1.17ab 15.17+1.83b 7.00+0.63b 2.54+0.47bc 4.47+0.30ab 2.75+0.80b 0.53+0.04b
KS 10.01+0.78b 15.43+1.95b 4.71+0.68¢c 3.23+0.43bc 4.93+0.45ab 1.42+0.24bc 0.43+0.05b
LQ 12.02+1.03ab 17.71x1.77a 8.14+0.77ab 3.59+0.71ab 5.32+0.39abc 5.05+0.83a 0.71+0.07a
MY 13.93+0.60a 16.63+2.78a 9.25+0.75a 4.84+0.66a 6.55+0.61a 5.85+0.84a 0.66+0.05ab
DP 10.63+0.76ab 13.86%1.47b 5.14+0.51bc 2.01+0.24cd 4.51+0.31b 1.94+0.29bc 0.53+0.04b

a) CK: XHRZ; BS: AIAREAEEA; KS: B2, LQ: MBI, MY: 2R A, DP: FHY A, BMER6IREL
) X +SE; [AZA[H 7R AT 2 7] B B2 12 5 (P<0.05)
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W ERF AR

2016 4E F46E F11H

£3 AAMEHLGEFHICLESFS M HERTARE Y

g3 BRKETFFE fﬁ{t?‘ﬁy‘mﬁ ﬂlE;“t%‘%ﬁ;“tﬁR WA R EFERY R M RE E R *H‘Xﬁ‘té.\EﬁT

F\/Fy, RE qP ZEHINPQ H 7778 Y(NO) BT E YINPQ) fE M F ETR
CK  0.7516+0.0131b  0.8263%0.0275a 0.9887+0.0730a 0.2505+0.0085b 0.2483+0.0201a 28.11+2.22b
BS  0.7878+0.0102a  0.7707+0.0126ab 0.8229+0.0666ab 0.2608+0.0110ab 0.2245+0.0117ab 28.3+1.88b
KS  0.8014x0.0042a  0.7339%0.0223b 0.7631+0.0838bc 0.2758+0.0050a 0.2103+0.0231ab 28.33£2.24b
LQ  0.8064x0.0045a  0.8053+0.0127a 0.5067+0.0458d 0.2725+0.0092ab 0.1820.0489ab 36.42+2.85a
MY  0.801x0.0060a  0.7699+0.0262ab 0.6046+0.0585¢cd 0.2797+0.0108a 0.1684+0.0159b 32.622.71b
DP  0.7956x0.0031a  0.76830.0124b 0.80740.0685b 0.2641+0.0083ab 0.2103+0.0136ab 27.86x1.69b

a) CK: XTHR4L; BS: AREAEL; KS: ES#AE,; LQ: MG, MY: Z AL, DP: FHEAEA, FMEL6IRER

) X +SE; [RIFIA ) 7R R AL B4 2 18] B AT B 25 1 0 22 57 (P<0.05)

4501
4.001 b _L
3.501 N e
3.001 o
2501
2.001

SIHITER (cm?)

1.50
1.00+
0.501

0.00

BS 'KS'LQIMY'DP
ENEpS L
B 1 AFEFEGEFVIES S EEH 5 TR AR
CK: XPHAZ; BS: AR, KS: A, LQ: EME

AT, MY: ALY, DP: S, n=6, INFTFEH
FACHRA 2 18] B AT B2 1 2 53 (P<0.05)

23 AEFRBLEGHIEXN 2 MR EGH W
A

FKARW, FHEBLIRAN PSR RIR R )
SomEon, HUOREME A [RGB FEA,
FIONTE S AT R i AR . 22 28 v A P 41 B8 i
Z H(P<0.05)#2 @1 SRR S R T AL, P30
MARFRLL RARIE, 73 1 0.23, 043, 3.34 K&
2.36 fiF. M AR A 2H H GG B MR
SRR R R AR AR A, P AR Ay g T 0.63 A
0.51 i, MARF D HIHR S T 4.22 F0 1.88 fiF. T &
PRz s kb HEAH Y CK Ab R 2 (8] G 2 M 2 5%

2.4 AS[RIFp S 25 A WL SR 1 F 5
S P R AR AT A ) )

Fabr. JREWE BT 3G 0 -3 b 5 AR SR i A
BLRMEF; WEEREE AT IS A LR R, AR
T IR T o T I 2 A M B A AR IR )
RN TIRE RN, R 5 R, REMEH 2
AHLACX F 3R yE e s AN H], AR, A
ARV Kb B 2H (1 52 e B K, IR A e 24 v A LR AR R
35 AR o g b R R R B R v M. AR
A b PR R R B VS PR e T 1.38 AT 1.07
% X TR ER B 1 2 P 1 4.65 F14.05 £, &
A R R E R R T R REE I, BRI
FIPRBEHEE S CK 4IAHLL B ) 22 57 TS M
FF R v b 2H R B v R I 1 VE P, TR A I R R
i 5 CK AL E B ZE R ZE SR, Boh, X-F AR/, 5
Fhrh 258 A HLUIE S CK LA EL #0535 M 1 25 5.

2.5 AFFh R G EA VRN IS Z08 5 1
Al

6 FIE 2 KB, 5 Fhrh 253G HLIE AL 3 4H a4k
AN 2 B3 B BRSPS AR L R B84 A O 4y 1
BRRZFEALIAL, LEITRER A BN K
T, WSEATEAREENIR RS SE. S
[ & &, alitm T 2.83 /1042 1%, FARE AL FE 4
A 35 M B P 2, $R A T 047 £, (HE2, 5 F
Hp 24V AL ERZE X T M B SR R K. 5
Tl rp 257 b PR 2 5 CK &b 3 4 AH bL #0025 1k 4 AT
e B &, 7038 CK AFEALK) 31.19%~66.6%.
MXTREER, AEMENTABEERAR. 5
CK MFRAAHLL, 7S AR ANEM S AL P B
BEWIESER, RRE T 74.4%H 64.7%; 1A
R, FHE. FHRENEZE R, 258 CK
REFELH K] 88.6%, 77.3%F1 56.1%.
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R4 FRAMEHGBEHPIEN SR ARG

o BRI BREH . TR R
REE SRR K Ccm/b) g P T34 R (mm) ) g
CK 157.10+11.37a 12.01+0.69a 12.63+0.67bc 0.35+0.02b 0.35+0.06d 516.1+72.7b
BS 141.67+30.34a 11.31+1.39a 12.15+1.12¢ 0.53+0.05a 1.01+0.29bc 625.3+114.0b
KS 136.29+18.59a 10.39+0.75a 12.92+1.00b 0.42+0.02bc 0.61+0.09cd 659+60.4b
LQ 175.8+14.33a 11.72+0.81a 14.97+0.56ab 0.57+0.04a 1.83+0.36a 1150.5+194.2ab
MY 169.11+21.25a 10.76+0.94a 15.55+0.96a 0.50+0.04ac 1.52+0.19ab 1735.1+295.8a
DP 121.31+20.92a 9.33+1.11a 12.64+0.85bc 0.48+0.02ac 0.68+0.07cd 642+124.2ab

a) CK: XTHR4L; BS: AREAIEL; KS: ES#AEY,; LQ: MG, MY: F AL, DP: FHEAEA, FMEL6IRER

) X +SE; [RIFIA ) 7R AL B4 2 18] BAT B 25 1 0 22 57 (P<0.05)

£S5 FREAMEKHHEA VIR LIRBEEORZ R ©
O i B (mg/g) Wi F2 B (mg/g) IR B (mg/g)
CK 7.11 £0.027b 0.2053+0.0148¢ 2.464+0.1423a
BS 14.71+0.088a 1.0369+0.2035ab 2.903+0.1230a
KS 10.32+0.095ab 1.0581+0.0345ab 2.632+0.1007a
LQ 14.77+0.090a 0.4551+0.0473¢ 2.353+0.2568a
MY 16.96+0.204a 1.1606+0.1548a 2.637+0.3825a
DP 10.85+0.070ab 0.8201+0.0483b 2.503+0.0942a

a) CK: WHRZ; BS: AIAREAFIA; KS: S SEAFH; LQ: HMIEAIA; MY: FZ2F A DP: FHR B, BMER6IRES
f x £SE; FIFIARR 7 RHMCRAEA 2 M BA BEENER, P<0.05

£ 6 ARAMEFHEIFSRBIBEERKEERS BRI Y
WHE A STEEgl) B FF 2 (g/g) FESE T (g/g) FFSE 1T (g/g) RIER R (g/g) P2 B(g/g)
CK 0.0129+0.0005ab 0.0665+0.0038dc 0.0901+0.0037b 0.1329+0.0096ab  0.5584+0.0461ab 5.0335+0.5422ab
BS 0.0137+0.0002ab 0.0979+0.0010b 0.0764+0.0017b 0.1629+0.0024b  0.6390+0.0029ab 5.1274+0.0245a
KS 0.0270+0.0029a 0.2547+0.0264a 0.1280+0.0038a 0.3108+0.0137a 0.7101£0.0341a 5.1288+0.2212a
LQ 0.0253+0.0070ab 0.1361+0.0232abc 0.0684+0.006b 0.168+0.0264abc  0.6358+0.0607ab 4.1826+0.3339ab
MY 0.0072+0.0013b 0.0268+0.0090d 0.0252+0.0057¢ 0.0399+0.0080c 0.4858+0.0283b 3.6301+0.2426b
DP 0.0117+0.0028ab 0.0830+0.0158bd 0.0960+0.0242b 0.0986+0.0390abc  0.3640+0.0700ab 2.6902+0.4575ab

a) CK: XfHEZH; BS: FIARWE AN KS: 5SS A BA]; LQ: BRI AL, MY: Z2FACTIA; DP: JF AT, FAMER 6 IRESR

I

1 % +SE; ANEFRACEAFEA 2 (7 B B2 12 7, P<0.05

3 e

A 5% LR T+ RV B O JEURE 1) S JIES e ffe 23k AR 5%

M AEKKSCEIRIGER 2, fltn, DU, FeF .
HREE . R RO S R SN R AT
HERE, 43 7 GEAE # + & (Solanum tuberosum). K
(Zea mays) LA S WM (Canarium  album) ) A4 K 15181
H 2 20 T H 24598 HE IR o ok B M A K I BIE LR D
DLAE BB SR B, SR FH Hp 24508 HE R g % 12 1 3 i

(Lycopersicon esculentum Mill.). LK. 23T (Angelica

2.5
BIREASER ufFEHERB
G
3
]
[
B
R
=
H
%0
=
CcK BS KS LQ MY DP
AERMEA
B2 AEMHEFEEEVIEN TS 50 KEERS

IRz
CK: XHRE; BS: EARMELLBEIZ; KS: WSl EEA; LQ: EME
ARERAL, MY: ZEEEHSANERAL, DP: T ANERAE, AN AL E
6 1k, NEERHMUERA BEEMZESR, P<0.05
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AN, o FZEE A A MR R, H O E AL
AR (AR AL B A, R B /N IR N T S AP
AL .

R 2R &5 W XA A R SR o R 3R 0 3 BB (AR
R MR R LB A AR T A, B
TR B ) AT YA 4 2324 S T4 HLAE AR 2R 45 K 52 i 1
RIER 2P, HR T R 258 A PR AR R 45/ 1)
SO A IUAR S I RIE . AR SO LRI, F2RE. i
T Ko AR v Kb HE2H R OE P SRR IR R 45 .
Lt RRANLL, 22500 R AN (AR v Ak HE A HR R
% 2. 3 H(P<0.05) 32 =i FH S AE MR AR, 3 $e e T
3.34, 4.22 1 1.88 fi5. 1Z4h 5 H AR IR 16T 72
R F AN, AFE R 25 HUIEX TSR
REM M BCGEE AR, b 22 208 4 211 20 1 F &
o, ORI AR AR, 1F &N
SEAFH R EAIEA, ZE RS RIESSHEDEK
MR —2, HHSCER RGNS REEYAEKEA
AP F .

M2 3R OB 1R 2 R SRR L
FErR Y RGN RERITRIA . fR3 . FERL. 20 lic %50 T
HAT MR B0, SRR I S A 8 IR A A2 b R
FE UM<, Lakhdar %5 NP7 780, 3k 1o [ 44
IR 3P HE R RS B 25 MR = Fu/F,, BRIK NPQ, 1
B NPQ 20 T 7 M F G 8E, AT BRI AAFERK.
% s N PRI A, 3 (6000 kg/hm?)FE AT B
JR I FH AT DUSE 2% ' & 805 1 R B, 0 R s RO
ST HAAGERNZRE TR HE2XThAEA
JIEXF I 2 25 ¢ 6 RS2 e R AR DG AR GE . AR B LR
B, 5 CK ML, 5FA[FE R0 o 241G LR b 3
I hens B SRS F/Fr; B A AR A H 40 45,
FLA 4 Fofr e 24 v A P 2H 12 B 6 2 PR HL PR AIC NPQ, AT
P SEERN AR, 24858 5H VUL SCk
RIE L R B ah, AwE g BRI, o IRA
MBI AHE LB FuF, 378 0.8,
Fu/Fo N KGR E, o F R R WA 7E AR K

R FR ARG A R R B0 AR, T8 R 52 3 IR 5E )
TG IE L) F/Fo E 0.8 LLER2 350 B IR 2H A &
Ak T 2 $5) Ak 1 PR 55 D IR A

TR R AR AT, LR S R R
NHEFAEEFEMRKR, TEN LR HER 2 —
AU 0 SCk o 3R W, it F A LA e 9% AL
b AR g S A, E A T AN TR S A
TEFASTHPO, ZE il Mg e NCURF 70 R 80, RS AT L H Ag
g SR SR 0 S, B I R U 4 A A
-1 B TP B> i B . WREF>FDA /KR AT Bk i AR
Fif > F5 7 R G it > PR PE W R . Scotti 25 N\ P2 71 4%
AR, it FH HE AR AR Sk RV TR A 4 2 5 e - g o
TIN5 7 b S, EL ot R A6 S e R
HAth HIEEEAR. B AT T A o 2 E HLIERT +
SHETEE AR S A DA L R . A EE R, 5 RO
[F] o 25 s A HLAE R A 635 MR m B R I IR TS
PR 1R T B B A 4 3 7 b S I G
M T RO 5 3% 1 22 S OS2 | T R R v
LT R R IR AL A E L P S EDY, O
R TRV P S BE 1 - 33 e R % A (I 45 AL A T e R 1
St R B HE S b 2 A LIRS L 5 R
Pt LA R R AR T () 95 P, DT v L 3 v S P A T i
P CHIEE, (TRt IR Rk, R m ke
17 .

4 &g

T 25 HUIL BE NS e it P S YK, AF
TSI 25 AT HLIE X PE S A K I A F], e
F 2P AL B A A Y dw R, HL O AN TR
EALERA, AR R /NN S AT B Ak B
. HARENL E ERIAE LU T LA ()i
R A AR (1) SEREYIR RGN, &
FEP R SK 73 MFR 2> IR RE FT 5 (i) 32 iy -+ 33 v iR
Wi RERE A

2% 3Rk
Ve, @, WA, & BTV U RS S E AR S S EOR B . i AR TR AR, 2009, 3: 618-624
2 WER, ERR, mEE S PAEREAERDI . iz, 2010, 5: 847-849
30 Wb, TR, EEE SR RBRETERLM N b 247 L 23 (AL R SRR T L. RIS B 5 056, 2010, 6: 32-35
4 CAER, WER, FE. DA AE AR EMGERA. hEEZ R, 2012, 14: 385-386
5 Bernard E, Larkin R P, Tavantzis S, et al. Rapeseed rotation, compost and biocontrol amendments reduce soilborne diseases and increase
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Effect of herb residue compost on growth and physiological properties of Salvia
miltiorrhiza Bge., and soil enzyme activity

CHEN MeiLan'?, SHEN Ye'?, YANG Guang'?, LI PengYing'?* & HUANG LuQi'*

1 National Resource Center for Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2 State Key Laboratory Breeding Base of Dao-di Herbs, Beijing 100700, China

Herb residue is a post-decoction material that can be used as organic fertilizer. Unfortunately, it is currently disposed
of as solid waste. This method of disposal is a waste of this resource and a source of environmental pollution. We
studied effects of five different herb residue composts on growth, the physiological properties of Salvia miltiorrhiza
bge. f.alba, as well as soil enzyme activity. Our results show that all five herb residues can improve the growth of S.
miltiorrhiza at different degree. Hordei fructus germinates residue had the most pronounced effect, the residues of
Forsythia fructus and Atractylodis macrocephalae rhizome showed moderate improvement, and those of Salviae
miltiorrhizae radix and Sophorae flavescentis redix showed the least improvement in our test. There was no
significant difference between Moutan cortex residue and the control group. The result of the effects of five herb
residue on the improvement of root system architecture was consistent with that for the total biomass. The five herb
residues also significantly improved chlorophyll fluorescence parameters F,/F,, and leaf area, and decreased
chlorophyll fluorescence parameters NPQ. Analysis of soil enzymes showed that the effects of five herb residues
were different. Residues of Hordei fructus germinates and Sophorae flavescentis radix significantly improved the
activities of phosphatase and invertase.

herb residue, Salvia miltiorrhiza Bge., growth, physiological property, soil enzyme
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