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Feasibility analysis of Cinnamomum migao-Amomum villosum forest-medicinal

herb intercropping system

TONG Bingli, LIU Jiming* , XIONG Xue,CHEN Jingzhong, HUANG Xiaolong, LI Lixia
College of Forestry , Guizhou University , Guiyang 550025 , China

Abstract: To make full use of the space under the Cinnamomum migao forest, the effects of soil water extracts in an
artificial C. migao forest on the growth of Amomum villosum were studied from the perspective of the allelopathic effect, and
the possibility of establishing an intercropping system for C. migao and A. willosum was explored. A. villosum as the
acceptor, and the rhizosphere and forest soil water extracts were used as the test solution, six water extracts at
concentrations of 0, 0.5, 1, 5, 10, 50 mg/mLwere used to treat A. villosum, and the germination of the A. villosum seeds,
the growth of the seedlings, and the soil enzyme activities were studied. We also investigated the effects of C. migao soil
rhizosphere soil and forest soilwater extract on the growth of A. wvillosum. The results showed that the germination of A.
villosum extracts by the two soil water extracts of C. migao were inhibitory at high concentrations, but stimulatory under low
concentrations, with no significant differences. Forest soil of C. migao water extract had a significant effect on the total
biomass and seedling height of the A. villosum seedlings; it increased first and then slowly decreased. The rhizosphere soil
water extract was inhibiting at high concentrations. Thus, based on the synthetic allelopathic index, the two aqueous extracts

have inhibitory effects on soluble protein content, free proline (Pro) content, and soil urease ( S-UE) activity, and the rest
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are promoting effects. The promoting effects of forest soil are stronger than the rhizosphere soil. The GC-MS was used to
identify 18 compounds from the rhizosphere and forest soils of C. migao. However, it contained allelochemicals such as
phenolic acids and alkanes, it had no obvious inhibitory effect on seed germination and seedling growth of A. villosum over a
certain concentration range, and it showed stronger adaptability under the treatment of forest soil of C. migao water extracts.
Therefore, it is possible to adopt the seedling transplanting method when planting A. villosum under the C. migao forest and

constructing the forest-medicinal herb intercropping system of the C. migao-A. villosum.

Key Words: Cinnamomum migao; Amomum villosum; rhizosphere soil ; forest soil; forest-medicinal herb intercropping

KA ( Cinnamomum migao ) J2&: 5 M AT AF R 55 & JR 1Y) R R 2541 2 — , AR (Lauraceae ) 15 J& 1Y H 2%
HiP) R KT, TR SRS 8 KRR AR ZE T, EE A T B =4 58 Bt S s
BRI Z—, 16 BRI K S X SE T AR A UTAE R K A 2 P R A ok
i, RO SR A L B AR R B AE R IR H f5 B = . AR RKE R 7 SR S0 R b & A K E W
Wi T R S A EL A BRI 7 (0 W I, L X R S bR AR 4 A A I S R S, T — e R A B TR
R,

A H P RIVEFE Y R 2R 50D (Amomum villosum) | J@ER 2 H SR B ARFEY) , 24 Bt 2548, HUR S R
Bz Bt XEAATR P HE IR st BB A AN, SN R AC BT L0 K s —
W akFehb B RAE R R R A R R BN T E— i, 5 SR 2 WA
AW AR RETE 3 R I AR Z Il [ VRS se b, BV AT 5820 I FHOGRE AABE | AT 7840 A1 L b B 5 5 25 ], o
AT VR X —221, BT, KA 5 2P [E SO N A= 2830025 NI i oA DL

ARG [ ERP R AN REFE B bR - 4 AE ) | st 3 PRAR S5 44 oS R P o' BE iR B A A A AR
T LA BE A R R FH 25 1809 R, 45 1o B 1 AR A S RN e e el g 10> L ool ke 486 [ A A 400 2 S BRA 245 [ 4
MEZIH R BRI, B ARG RIVE R 2 | BRIBIVE) Al BEAE 4 S ) A 25007 S X T /K AR AT 43l
FASI, Wy e 75 A7 e A P R i (e F R G 5 A B G R 28 ol W P12 & A Bk I 7k st
PR A A K EBA — B R S A T % B R E R TE AR T . 2RS4 A & I, 762 fa) b IX.
H ARG T ARTEKRAG-SR5eib I F AR BV JF P B K R AP UK S e 2 A FEAEE VT etk . 45
AEA BRI TR 23 1], AN B4 & - MR RSB ek 25 A ) APl 250 Z2 oo ik, AR =2
Ky - ER PR SZ AR W) Sk e D 1 & 25558 B W T R T SR A P B M A LA D TR 52, DA PR K A
T HER PO G e P Rh i A Bl A A ARSI, , IR ZOK AR AP E B N TR BRI b3 LB i
CRE,

1 #MRERE

1.1 e

SRATRPFP TR T 2017 4 6 AT m A K AR B S, 2 i 3 H | KRR PR 1 4%
(VAR fRIFRAR ) FIMRIE] 458 ( LU R FRAR L) SR B BN B B P 5 5 6 A KA TR, KL B R 5t
I T2 R B X BH 28042 2
1.2 kRS CRAE

W T EAEARA TR A2 BOA T, Bk HIERZ M F T, 7E/E 1 20—30 cm 40, FHHNAE 10 em 19 L4547
JEZHUE L 0—20 em ,20—40 cm 40—60 cm HYMR R THE RS2 HAR 0.1—0.5 ecm BYLEAR, THEFE 4R
TP R B SR AR R 8 PR T] - SR A T R A A ) oA o A Pt 38 i 3 161 Ak 47 B - 830 1T, FH N AR 10
em B T 4500 212 BUEHZE 0—20 em . 20—40 cm 40—60 cm A+ 73 BI18E 3 ASAS[R] A 2 R A AR BR £
SERERARIA] 39800 0 FE IR 2T, b KA Z0UHR K Pl D %) - S sl g (e i) ) 45 e A%E ] RE s KA AR
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Bkt ARG, il SR R IR A TR
1.3 &

it 2 mm AR 1 R4 50 o, 28K 3 FEORHE FLIR R R 1.10 FEA1IR M, I N B THERIRY 24 h,
35 10 JZ20A5 53 98 IR H2 I, 4000 r/min 5.0 20 min J5 B EWER, B 0.1 g/mL B, B REREFT LT 2
FRECE . (1) BAER o BIFEE ] 0.5 .1.5.10.50 mg/mL ¥k EEARIE 5 A, HZRIBAKAE A X IR (CK) T A0, &
FACUKFEP R, (2) 5 B W R 1242 3 W IRA LB, 200 0.45 wm FLAS I8 M g -
ek K I MR eV, 4°C 417, JH T GC-MS {43 br. A +—H iR 48— 2 IR TR e IR AHC K
RSME ; bk +— F 32 42— 2. R 2B BE AR N WSME
1.4 LR
1.4.1 FhFi &AL

KRG IR I PE 4%, 55 35 LS T IR K BB 120°C 1438, R R R L el 2 J2 8 BB AR, BN 1 9 Ik %
100 K K /N AT —E R, 43 BN S mL AS[a) e B (R (3500, e BB R i B2 0.0.5..1.5,10,50 mg/mL,
AMEFE 3 AR BT 25°C N TR IR, B AN T8 55 5 A N 14 4540 B A6 0B PR 5 15 57 IR, b7
BHIRIGH 14 d SIS seib R 7 & 2R8I RUR 2R3 R 2
1.4.2 4R

B HCR AR I E TIRE N AR U8 T 50N IS MR B 1 [, 22 O A 3 B K P 2 07 )5 0 301 2
ALEF (25 emx20 em) , T244F 6 H KWL RIS 3 4~ A RISk Fewb ah i Ph vk K34 R 47, HLig h— 3%
WA ZAEA T AL IR 1.4.1 Y 6 AN IREERSEEALFRER RPN, B 6 IRE R, B 2 BRI, A
PRUELN T I 5 AR AR B AP 1 A A5 PR K380 To E R TABGE , R H i 4 4~ H
1.4.3  EHRIE

RHR RFH R IER = R BT BB 100% ; & ZF = K 258 B B I & 2E R T
B/ R T SR x100% , I3 B0 BEAT AL R H8 B (R TS 24 T=C W, RI=1-C/T; 24 T<C I, RI =
T/C-1, Hrp, ¢ Jpxd B, T WA FRE , R A ARSIV F8 40, RI=0 MR JEEH , RI<O iV, 46 %4 (K /)N
Ve E—2K.

LR T . 2% 9k F I ML R A 7 T ST AR B8Ok B A 450 2 48 s ) 1) AR JER A R 55

i ai

MSIR = -

n

o, R O IEIHUBHEEC(M) OS2 IR, a BRI, n iz B0 502 UO8dE (RD) 198450, 24 MSI>0 B
SRR HE 24 MSI<O B A3, 26 XHE Y /N5 8 R o R (AU ) — 3%,

B B ALERE L 3 Bk, A S RORE AR RO e S

AW LR A R R AN RV BE AL T 3 A5 P T RS 105°C AR 20 min, 80°C HE T 2 fH [
HLF RFFR i

BEY) T TR S T R R R B L PTR ME AR A i RS DS G-250 B
ik Ui B I 2R & iR AR M el = (a7

PrEAL RS . N (MDA) & iR F TBA S (3 0 ; it B S0 fe i AL (SOD ) 3 M FH NBT Stk Jit
P

TR AT  PRIERRTRME (S-ACP) (2B %A Ll (S-PPO) JIKEE (S-UE) i S 1L S0l ( S-CAT) R it &
AT E (AR R E LR ARG RAR) ik 5853 A S ISR AR TR,

22 W53 2 e KRR EE L AR = S AR R SR IBAR S FE TR 3 0 1 ull, AN 430 ( HP6890/5975CGC/MS Bk A
1), BAEH K AB-INOWAX (30 mx0.25 pmx0.25 mm) , ¥JHE IR 45°C 1445 2 min J5 FHE Z 240°C ( LA
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5°C/min )T ) AR5 14 min, SHGEFFHIE D 55 min, EALERE 250°C ; 85 = 4l He (99.999% ) ;4
Hi T 7.64 psi, 8 i

1.0 mL/min, % FSER BT[] 5.0 min, FBTik 5. 8000 ELIE, &1 IR EE 230°C , UBATIR B 150°C
B TAEE 70 eV, K ST 34.6 wA  fFIG SR B 1612 V43 1R J¥ 280°C , i H il 29—500 amu, X BB T
& v ) 4% W6 28 J i i HLBIHE R iR R Mo A% 4T Nist2005 il Wiley275 AnifE i K, i 5 ¥4 & PE AL 27 i oy, P
TR — PR 58 T 45 27 B A3 P A G T 1 435K

fE 28 Jaccard AIBRIRELAR, LR L 5 A A PR HIUE .

J=c/(a+b+c)%

K a AR EHREAASEE b IR REA A E  c IR+ 5P IH A5 E (a,b FrURA
- E S ERT 1%, c IRENNIHEA T EPHE —THE—LEERRT 1%),
1.4.4 BEAbPE

& H] Microsoft Excel2010 1 SPSS20.0 e+ #4347 434 , IR FIH.IH 3R J7 22931 (One—~Way ANOVA) 5
55, Duncan 's B2 M 25757 2 8 AL, AT AR TR AL B E] ) 22 57

2 EHRE5S

2.1 KAER A+ SR KRR IO S e R B A S T

18 1 AT, Bl R AR AR AR = KRR B (0 T 157, SRkA bR 1) & 2 3 S 30 S 388 o i 5 326 457 0k
INEE AR R YRR KRR 10 mg /mL B SRFERDRN TR0 & SRR B BRSO H K
(RI) $49<0 , X FhF 1) K 25 3R R B — 5 BRI VE F  (HAE S KA AR - AR - K IR SR AL B R (I Sk e b Fh 7 &
LR CK RI¥ T E 2T, KAERME £ K S0 B B 200 AR LA DR AR /K IR R 45
WA P & ZE AT CK B & B 22 5 (LIS F8 B (RD) 38 <0, RILH AN HIEH . MRAK
BRI MR BEAL PR, 22 1,10 150 mg /mL 3 R BEANBS O FD T & ZFA K T2 T CK AbHEL, 22 573 35 (P<O.
05) , HALBS N HE 5L (RD) 31>0 , RILHARHEAEH

F1 CRBRETESHELEKRRBRR TR TR EYFENE

Table 1 Determination of bioactivity of A. villosum seeds from rhizosphere soil and forest soil of C. migao aqueous extract

#eJE/ (mg /ml) K2F A RI R RI
Concentration Germination rate Germination vigor
By - CK 50.00aA - 30.00aA -
Rhizosphere soil 0.5 41.11aA -0.18 21.11aA -0.3

1 38.89aA -0.22 25.56aA -0.15
5 45.56aA -0.09 20.00aA -0.33
10 46.67aA -0.07 22.22aA -0.26
50 38.89aA -0.22 25.56aA -0.15

MRIE] -1 CK 50.00aA - 30.00abA -
Forest soil 0.5 45.56aA -0.09 25.56abA -0.15
1 46.67aA -0.07 34.44aA 0.13
5 51.11aA 0.02 26.67abA -0.11

10 48.89aA -0.02 30.00abA 0
50 46.67aA -0.07 34.44abA 0.13

AR TR RN B BBV S ARG TR (8] 3R 22 5+ .35 (P<0.05)

LROTHPRD TR L AIRAR AL BRS | K 2R - AR 2 AR BN A8 B (R Y18 T, R ZHE-0.2— ~
0.5 JEIH . RERKAESS , BEE e FZ A3, ikl J B ] S | ] 5 R OR AR AR /K IR 3 W00 SR 5e 0 1 6 BT 85
iR A4 A 1, ELGE R ARl 1 25 BORNE SR o1 26 25 TR A — SE AR . SR oo b M1 2R KR S AL B
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Ja , REFAR BBV AR B (RD) SR Z R E (B2 0, 3% —E R BE_E UMK 1 /KIR S 0N 2r e ib Bl 1 1Y)
R ZEARRBAT W ARSI HIRON . AR K EAREAE 1 FT 50 mg /mL PN BE XS SR e 0 Bl (14 R 2 34 3 i
B et
22 KRR L SRR SO SR TR A B A ) i S

I 2 AR RARAR O R AR AL I T | 252 R 10 B A e 5 0 o 32 B T2 412 0 e 36 T v 22 B0
ISR H . ARARAR AR AR AL T | 2j5e b AR Wi TR IR K, ARIBSS S48 B (RE) >0,
RINPEBEAE I AFAE B35 22 5% (P<0.01) AR AIKRIZBALFE S R 0.5—5 mg /mL X ERTERY S i )
W AR E R 25 5 B3 (P<0.05) , T i e BE AL 3 10—50 mg /mL X A MIHIER , AR EES., 5
XFHELL CK AL, 5 AR BEAR L IR SR WO 1 i A A7 28 57 I35 (P<0.05 ) ALRGEONAR R (RI) >0, A e AR
A, BSOS mg /mL ARBIK B RAH 25.16 mg /mL, BRI SRoC b i SR S
o A AR AR 5 PR R BRI B B R, DR 2 B AR i A A B R o L R AT R B Y R AR R
AR A K,

R2 RERELESHRELEKRRANGEDHEENESHENZN

Table 2 Effect of A. villosum on biomass and seedling height from rhizosphere soil and forest soil of C. migao aqueous extract

W ISYEEL7/E s RI Hi RI
Concentration/ ( mg/mL) Total biomass/g Seedling height/cm

R P4 CK 3.54£0.06cBC - 20.22+1.41bA -
Rhizosphere soil 0.5 4.09+0.19bAB 0.13 22.97+1.22abA 0.12
1 4.54+0.17aA 0.22 23.97+0.33aA 0.16
5 4.08+0.15bAB 0.13 21.97+0.83abA 0.08
10 3.87+0.34bcBC 0.08 19.77+2.87bA -0.02
50 3.52+0.25¢C -0.01 19.52+3.10bA -0.03

AhlR] -1 CK 3.540.06¢B - 20.22+1.41bA -
Forest soil 0.5 4.74+0.22abAB 0.25 23.28+2.04abA 0.13

1 4.81+0.98aA 0.26 22.58+1.74abA 0.1

5 4.66+0.21bcAB 0.24 25.16+1.68aA 0.2
10 3.78+0.64bcAB 0.06 23.72+2.89abA 0.15
50 3.65+0.97bcAB 0.03 22.66+2.99abA 0.11

ERGERM T REAARAY) , AR IR AN A A Bl s Y

2.3 R LR AKIR BEW T SR TP -1 K 2 RN &Iy i AR R w7 ) 22 54 B

W LR PR AR - AR PR RO e e i R e e DB B AR K B T 22 F LB i . DAL 1 AT AR
IKIZ BRI XT LR RO FhF (0 4 2856 R 2E3 A Wit SO s (VR SR FUAR /KR B W Ry 1 3, ARV S
mg /mL R HEIRACEE FRCR A EE, AT, R R T 5, AR KR O Sk e b b T gt 1 FH B 2 s o
YEFTE /N,
2.4 KR SRR BT SRR A B35 ) A 5

H12 3 T ORARAR H KRR RAL BT, Sse b vl MR T & i i KIEZEAR + 5 mg /mL T4 1.99 mg/
g« FW Bk 50 mg /mL AbFRAM A AR B2 b R34 55 0 R ZH [R] A7 7E I 35 25 5 (P<0.05) ; 2R D Al s PR BE & it
BRI B TR IR AR 4 5 mg /mL ZRFR R AT PERE S B AR, X 3.59 mg/g - FW, H 50 IR [A] 2 A B
F 25 (P<0.05) 5 GRFC b2 Ml 2R 7 e M 8 2 AR T X HRZH iR 42 5 mg /mL ALFER R fe K (61.28 pg/g -
FW) |, IS Bt 5 V5 B T v 3 1 KT/, ORARIAR 7K SR T AL B, S e b &y v T e 1k 8 1 5 5 Bt ok 2 T
TR, ARt 0.5 mg /mL KbFE R W5 X HR AL, (B G A (0 25 53, S e b &y i m v W 5 e 30 7 0 BB 41, 3
WL IRV BB F A HEAT | TG 0 35 25 57 5 SR e Ui 3 M 2 R 5 e AR - /KR B0 B T o8, S IS0 5 D 2 1)
B A5 Kb TRAE 245 T BRAR , PR — s BFRINE |, 5—50 mg /mL &b F 506} BE 4 ] A0 B35 25 5 (P<0.01)
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Fig.1 Difference analysis of response of rhizosphere soil and forest soil of C.migao water extract to seed germination and seedling growth of

M TR R B BFE 22 R, ARG Ry Z [0 78 28 53 B3 (P<0.05)

F3 CKEIRERLESHE LEKRRERE(CHESEY RN

Table 3 Effect of osmotic substances on A.villosum seedlings from rhizosphere soil and forest soil of C.migao aqueous extract

e AR IR et e s R o i
Concentration/ Soluble protein content/ Soluble sugar content/ Free proline content/
(g/mL) (mg/g FW) (mg/g FW) (rhg/g FW)
LBy -1 CK 1.42+0.07bB 2.18+0.36dC 87.78+0.57aA
Rhizosphere soil 0.5 1.26+0.09¢C 2.63+0.23beBC 59.84+1.73bB
1 1.31£0.02¢C 3.06+0.30bAB 60.56+0.51bB
5 1.99+0.06aA 3.59+0.07aA 61.28+0.89hB
10 1.91£0.08aA 2.31+0.25¢dC 36.01£0.71¢C
50 1.72+0.14aAB 2.73+0.07beBC 18.94+0.67dD
MRIE] -1 CK 1.42£0.07aA 2.18+0.36aA 87.78+0.57¢C
Forest soil 0.5 1.54£0.09aA 2.47+0.35aA 88.54+1.01cC
1 1.21£0.13abAB 2.25+0.09aA 89.05+1.68¢C
5 1.12£0.20bcAB 2.28+0.11aA 114.89+3.09aA
10 0.95+0.06¢cB 2.25+0.61aA 105.96+0.85bB
50 0.97+0.12¢B 2.40+0.83aA 104.27+2.28bB

2.5 KR SR KRR R4 MDA S SOD il 1% Pk 1Y 5 i)

HT P 2 TN ORARAR £ AR+ K R RRAL BT, R e 0 41 MDA & it & SOD i M 35 2 e Tt i i AR
Fa MR KR HRRAL BT MDA & HEHE 5 mg /mL W T i KAE 57.91 (MR 10 mg /mL) , 55 HR2H ] b
TR G AR VR 5 0 B 25 5K SOD R HEBRAR 1 0.5 mg /mL(289.73 U/gFW) b, HA(E Y & 1%t
WE L3 BE TG ik 326.09 U/gFW (MRt 5 mg /mL) |, Ui B FE b 40 7EAR + /KR AL 38 R 30— 2 /Y
HIRE LS, MR KRNI 285 RP 41 MDA &R+ 0.5 mg /mL(42.29 pmol/g FW) #h, HiAx
A PRAE Y5 5 3 5 T X BRKSE MRt 5 mg /mL(49.37 wmol/g FW) AbEE R MDA £ &5 ; Bk 0.5 mg /mL 7b, %%
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e Rb B 2R55 0 SOD G M4 35 i T X BEKSE  fe RIE K 311.71 U/gFW (A1 5 mg /mL) ; Ui HH 24 SOD
G ETE R S5, MDA &8 2AH R 80 | AR AT RS0 S B B o8 90 , 0 M B o s M I i ik 2

SODJEH:/(U/g FW)
o = 8 8 &

aqueous extract

S-UEY& It/ (ugNH;-N/g)

S-CATIEM:/(U/g)

zmbs 13 B phiv 13

MDA&#/(umoS/g FW)

350

W
(=3
(=]

250
200

—_— -
wn o W
oSO O

0

iy bBbA 77
%
/
%

%

/

CK 0.5 1 5 10 50

YK B Concentration/(g/mL)

B2 KRR EESHiE T EKRIREIRT4E MDA & EF0 SOD EiEErI %M

Fig.2 Effect of MDA content and SOD enzyme activity on A. villosum seedlings from rhizosphere soil and forest soil of C. migao

HRFR 1%

B2 Al -3

S-PPOJEM:/(mg g™ d7')

S-ACPyFJ:/(umol g™' d7!)

& J& Concentration/(g/mL)

B3 RiERERTIESME T kR IR R4 T IR A

Fig.3 Effect of soil enzyme activity on A. villosum seedlings from rhizosphere soil and forest soil of C. migao aqueous extract

2.6 ORAAR GRS IBO0 A SRS A ) R

H1 18] 3 A KA AR T AR SR AL BN, %5 iD S-UE 1 PR B R 42 Gy 3 R 200y, W) i AR A R, HL
FIWEAR T X BRALFE (51.77 ugNH " N/g) , BEEA 4% 720> S-UE 1G PEAEMR T AR &R TR 28 A BUsk (H 52 31—
SEAN]  £R5ERD S-PPO T M B IR VR JE T o AR 222 B0 386 ) a4, LT Ak B ) 349 T Jd 2 2 5%, U
MRAKR LR BEME SR FeR) S-PPO MRS E  (HAE I A K, R5ERD S-CAT I PEXS AR /K R 4R i A e
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A BN 3 SRFTAD S-ACP T BEAR 7K I $R VR0 B %) T o8 R BT 348 i, 1L 349 737 X6 BRZKSF 21,81 pmol/ (g -
d) e KAEH 29.87 pmol/ (g + d) (MR 10 mg /mL) , 55X B 22 St it 2, B0 IR T oKk IR 4R W v i hn £ 2k 1 4
FERb 3 S-ACP (3% 1, KFRAR L KREBAE R, 845750 S-UE 76 M AR b fa B8 [a) AR B - 398 — 30, %o JUR
HAG—E MR, ELARIE FHBR TR 4 45500 S-PPO JEMEAS AN 82 /M 12.02 me/ (g - d) (#k+ 0.5
mg /mL) F K{E 13.29 mg/ (g - d) (AL 1 mg /mL) P A ARHR BE AL B 15 BH AR 1 /K IR $E % BB dE ek 5e i) S-
PPO I PERE5E ;0.5—1 mg /mL AbFR T 4R5EH) S-CAT 1E AR T X K (18.49 U/g) ,H2E RN 3 BliE W
FETH iR S-CAT Ji s T X B 45 hb S-ACP Mt 2 B T[] S-CAT 2Bl frtyka i (H Fifi 25 v J3E (i 16
S-ACP 5 PEHE 3 B B, DI AR K IR SR 720 S-ACP TPk [RIREAT 1 e B A 0 X280
2.7 ORAEAR - SR AR IO S b 4 v ) AR E

H1 2 4 150, 2 BRI ER O SRe b gh B AL B AE I, — = =R R K2 o0 IEAE, /D & oy (i
SRR SEVER . o —Z A6 bR nl A, R T B 1 0 i 2 M 2 o 5 - S Rt 1 TR P 250
HAFE PR W A di R KR SR e b A K AR HEVE T, HMR A 7K IR A AR VR TS . N 46 b
A 2 KR SO S e A AE BRFE AR YA SR S i VR, (AR SR 52 b I 25 A6 K K A M ity 736 4 359 hy 412
PEER . = RARHRTE Y, KISR0 e ib A K R B SR IEVE T, bR /KR P TR 0 T A5 SR 5 AR
TR

F4 KERELESHELEKSRBANFTHHENLEIER (1)
Table 4 The allelopathy of A.villosum seeding from rhizosphere soil and forest soil of C.migao water extract(1)
— AR U First order sensitivity index(M1)

T

.. . R - SOD itk . . . .
K e WA mEE TN e moE T SV SR SCAE  SACPR
; . " Seedling Soluble Free proline MDA . S-UE S-PPO S-CAT S-ACP A
Water extract Biomass/ . . sugars/ Activity . . .. ..
height/ protein/ (mg/ /(pe/g /(pmol/g / (U/. Activity Activity Activity ctivity
m : g
; a (/g gm W) e Sl d) /(W) (/g d)
: FW) FW)
FW)
it 4
ﬂ%ﬁi * . 0.06 -0.10 0.22 -0.46 0.11 0.05 -0.05 0.02 0.03 0.07
Rhizosphere soil
iNER:
L 0.17 0.14 -0.19 0.06 -0.12 0.05 0.03 -0.07 0.03 0.05 0.08

Forest soil

2.8 KARAR bR A 18 5 bR A 4 1 fh 2 nl oy S 25 R

28 RGBS R R KAt Nist2005 H1 Wiley275 Frifi T[4, RSME 1 iS4k &34t 18 #h | iF
d B AR 59.99% , MIXT SR 1% A 14 B, & & fm AL G 9 SRR , 15 13.05% ; WSME
BEFTRAES AT 18 B BT 5 M43 L2 51 R 63.72% FHX & st 1% 004 13 Fh SR E s i
THEE, I8 13.42%, H St 19 09 5o HARGLSCR BUTE L2 6, b 1 ANl () (3 IR
(IMER FEARIR AFAIR ) 5 Mk (b (k) e ke I =t B+ /UkE IE Ukt ) MR bk £
I R (>1%) o 8 T I HRBORRRAR 1 54 tp b2 2l 0 3 — A B 40 & B KT 1% WAL 53 R A DL R 1
(1) , AW SH% Jaccard AHLREA, IFFAMRUE, EHERE, R OBEVEN T, A LR 5 R 58.
82% , Wi LR A P22 R K (B & i A 255, BRI & R £ A R s XY i £ HAk
AR e TR

3 e

AWTFERI] KRR L FIAR LK R WO S e D Pl 1 04 5 ZF NI B A K B IR A AR 28 52, PR L iR 4R
TIIXFERFERY I8 A AT A R REE AR T (H 25 5 A 3, e MR LK R BRI 2R D ) R 25 AR
Wy b KRR AR BOR HOAR KRR 58, O HMR A — i W LU B2 S RE A S e b i) R 2 3, il
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TR ORI IR B HDGE AR A=A R ORI 202 AR AR Wy i S AR W 0 b3 35 17 2 114
FEARAR T P, BRIERAR AR £ AR /KR SRR S e AP R & ZE RO 4 A 1 B A R ) S
BUARZY IR G B — 2

£S5 KRBRELESHELEKRRBRTRFTR G ERLRIER(2)

Table 5 The allelopathy of A.villosum seeding from rhizosphere soil and forest soil of C.migao water extract (2)

KR S URGE S Y HURHEEN Secondary sensitivity index( M, )
4 m . PO
Wator extract Tertiary sensitivity 45 Hi¥ A B A G
’ index( M Lo L . . .
mn 3) Morphological index Plant physiological index soil enzyme activities
M PR 145 Rhizosphere soil 0.02 0.09 -0.04 0.02
RIA] L Forest sol 0.05 0.16 -0.03 0.02

x6 KRREFELTESHETERRZERBLFANS (EEXT 1%) HMNELLE
Table 6 Similarity comparison on chemical components ( contentgreater than 1%) of different extraction phases in rhizosphere soil and forest

soil of C.migao

Ay AR} £ & Relative content/%
Material composition RSME WSME
+ /% Dodecanal 3.77 5.62
+-& (B%) %% Heptadecane 3.46 3.05
+ #JE Pentadecane 5.71 13.42
TR AR Stearic acid 4.79 5.49
MR Oleic acid 3.59 1.13
IE =+ =% Tricosane 3.73 3.08
1ET/\%E Octadecane 4.29 3.72
1IE+JukE Nonadecane 3.78 7.13
FEREAR Palmitic acid 13.05 9.8
1,3-T % 1,3-Butanediol 1.67 —
2,3-T % 2,3-Butanediol 1.42 —

L2 F8 36 2-FF - 5 DU ST E-[ 4.3.0] Tohe
7-Acetyl-2-hydroxy- 2-methyl- 5-sopropylbicyclo[ 4.3.0] nonane

1E ——%t Heneicosane 2.98 —
2 Mk Caprolactam 3.89 —
DUk Tetracosane — 1.69
T-75%% Hexadecane — 2.82
1E =+ %t Docosane — 1.9
FAETR i Methyl palmitate — 1.83
AR 5L Similarity Coefficient 58.82
“ =" IR AN % R

FE PR AV 2 1 0 35 5 AT S A ) S M A TR R B M S WA W iR 52 B R 22 AR R ARSI S
PRI IA T b A KO R R S RE AR AR AT PR AR, AR AN BE BV BB 2 X ARy 40 A ™ ) B
FAEHI, FERAAR L S AR KRG AN T BB R AL RS R IERRE I R A TR IR B s
W AR AR KR PR E F) T v, S e D 40 T ) AT P 1 R T S M 5 o S v T OO TR 0 e R
IR Y PR (BN =i N o S a7 4 O M A 2 T e e S R o) G S O e S M BB Y B2 o T
F o USRS Al i FERARAR LK RARAEFE T | 3 RO L KRR IRGR . SRochbal) i e nl v 5
WS AR S 5 PR BB S IR 50 e X A B0 | I S IE AR S IR T 45 B 2T

PR AR -5 bR 1] 398 v S 4 R 25 B i) AN TR] R BE S B0 MK IR AR WO e ib 4l v i VR FH AL A AR
R 225 . MDA JZA IR R SRR id Sl W) 2 — , DRIk 55 o o {1 R B 22915 s 20 MM FE s i 44k A K
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HIP)SZ e AR BE Y B AR AR /K IR H VR BE T v , G52 P 41 SOD WG M S 3 i T i #a 34, MDA &5
T TUVFR S ARG s 7R AR AR R RN B | 32 Rb 4 T MDA £ 8 2 SOD BTG PE 1 S50 T8 5 Akt 3 24 /I%
P (AR SR SOG4 7 A 35 5 AR 0 1 P 36 52 T 23 ) SR 490 140 T 80 L ) O 8 -7 44 4 st o LAY B
LA EAL T SR A ST AR KRR AE SR 10me/mL F , ZARH P 4k e i BOA 38 1Y SOD
B P (HEE MDA 5 84550 35 5 X BRAR R, X ] Re & PR o B ali i /5 SOD Mk I i & 8 19 H, 0,
A REME AT IE— A T AR T 2 XA s i

- Al T BOR IR T A W BT Bl AR ZR 500 0 R S R ) AR TS i Ao A v R A, T AR S
Wy L3RR SIS AOHEFR 0 S KA AR b AR K RO SR R0 4 S-UE 1644\ S-PPO 1 S-CAT Ik
(BRARTE 39 B LB R B IR G, SR AHMESE Y FHAMERR X S-UE 1 S-ACP 3 YERF 5 A A8 LRl — 3K,
XF S-ACP {1 | S-CAT (SR P 338 ) 6 4 D) 2 B0 R AR it 8 | i A i 4 26 0 VIR 9 T IR 2SS 4 1% I 1 - 1 iy
AL, B 4 B L EREG HE Y R R R XS ARNEIE A IR BRI, SRR AT RE R RS M S S b A
KRB Z A BB R ORI AR PRS2/, 76— W BT IR PN, 358 v () Ak B i R X S e oA Ak 11
Az K S A RIVE . ARJEREE A RN P B (SE ) S FH St i it A b B A FH 2 0 R Lo o ) S BE A8 h 2 — , Bl
I T4 RTS8 01 AR EE B 3N 18 o M A 85 SR, KA R R - K I8 B T kST
IV A A B bR BN R A VR, (B LA A A 7 P R S A R AR A, 9 ELAE AR KIS B8 b 7
TXTERFERP R HEROCR AT

AR ] GC-MS S Ak b2 B o5 52 i R BROK AR AR - bk £ rp & i 1% Mtk A U e
Ak B3 I o5 A2 A3 e v TR L T LS B R R R e A £ IE W KRR AR + Bebk R & —
AL BT, AHTEA K R B R AW SR - M T W) T 5 e A sS4k, 38 2ok A Pl AR (andth R 4y
W MR ZR 5 FEPIFR AR 55 ) HE AR PRI VR FHEY) B S Ak 0, B G AR s X 3 b B )
(T S5 AL e Z ) E B i A R R AR A 4T v 2 B, KA R 7K I BB e b
AR AR B S R BN S R A AR T 7 5 RV R, AR U R O 3 e AR 2R A
WL B BRI 92 25y 2ClE A FR BT H AR o vk B A1, 7 — e R BT DUR MR T AP A K R E L O
LA WA R KR TR R 2 0 A AR i 3 1) 25 53 AR 2 B W RN, 7 S 4285w 7 A A A3 e 31 L &1 14
25 TR X Fh A 2 e b R AR

25 BT A 5 W RARAR AR S AT — R A AR 5, (KRR AR /I8 B TR K I8 T A
—EVRBEVE IR N, X SZ AR R Sk se D R T A Wi AR KA BB M RIVE . RARAR /KR $E 6 ek 52 i
T 71 S N2y A A HA o8 I S (PR R AR R, 7 — R T R T SRS PR FGE v, R, 7
AR bt e 00 Ak LA E A AR I i Y R A1 4 2 IR X ) B AT 2l i B A, 16 B B B A PR T, s Bt
K —ERse i M R E L B R AT AT
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