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X, B, BE=ZLET2FL, RA=LBAA
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N3 EZ- KR ERE TR, b THEAAE,
TRBAEREARME, IE=LKHE—H. KB
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F 3% HIRE RS (NaClO) WK R T M #F AL 5min,
KEMKREMGEYSBFEFLS, SOE 50
W BATAELBRE TEHNARCRB TR, EREE
HN20CEA.
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K, HEREH. REXMRFREE. #5 50 R

ORLMH: ERMEEIHITRHE (2006BAI09B03) M EiLER#ELME (20080440337) Bhh.
EZEEN: BTFR (1976—), B, UEREA, MLE, TENFREMMTEHRIEHEHF . E-mail: zhangzilong2000@yahoo.com.cn
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Fig. 1 Schematic diagram of spatial distribution of soil samples
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Fig. 2 Germination curves of Panax notoginseng seed in different soils with various years of continuous cropping(A) and various spatial distributions (B)

21 FRIAKHETZLMTFRREN Logistic FRRMIFY

Table 1 Logistic equations and the characteristics of seed germination in Panax notoginseng under different soil conditions

i ] B H#E F-value Viwax (%/d) Twary (d Sg ()

EEOFEL FHAD Y=62.136 51 + EXP(1.215 3 - 0.219 21)] 89,269 9*+ 341 6 0~12
HE 1 EE Y=64.711 7/[1 + EXP(1.579 1 - 0.241 91)] 241.3392%* 3.91 7 1~12
Hfe2&EL Y=55.141 1/[1 + EXP(1.725 6 - 0319 1t)] 366.062 8** 4.40 5 1~10
EHEIEL Y=61.990 9/[1 + EXP(1.683 2 - 0.270 9t)] 391.9650%* 420 6 1~11

B+t (RFRERFPHE Y=157.732 8/[1 + EXP(1.529 3 - 0.255 6t)] 209.8970%* 3.69 6 1~11
RETL (RRERFHE) Y=57.290 5/[1 + EXP(1.549 0 - 0.263 2t)] 245.1792%+ 3.77 6 1~11
BR4E (RRERTIHE) Y=67.205 0/[1 + EXP(1.5107 - 0.259 4t)} 404.0325%* 436 6 1~1

W ** FRTE p<0.01 KFLEX.
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Xt Logistic 7T —Miis, BHRFEREM
EE () HRE, BT URB=LHFRFEN
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y= & _cbe™ ¥
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Bhek, gk e DR TE AN hE B AR K . ZEIXA
WMEAZH, BEERFREMBE, RFERMINEE
WEEEMK: MEXRZE, BMRFREMESE, ¥
IEFEARERD. A, =-EFTFRERBINEER
KEHRAI AR RFR G MA LR, BIm
R . S ERAR—MSH, BHRFRMMEY
IiE T AR
» _c-bret (e 1) 2

(d+e™™)
4y =0, BF - 1=0, B ¢*¥=1, a-br=0, r=a/b,
SEEIARAE AU BRI () Togeys AERL K =-LFFEA R 89
B KIEE Vo =bc/d.

By EXR—r %, HEHETF 0, B—n=
KA, BAR, BEREB=tLHFHERIEFHHE
MFER:

x=3-I2+3) | _a-In(2-\3) )

b b
x Fll x, AR R FR ML LRI RER. £
X 2RI 0 Z R RFRMMBR, £ x Mx, 20, K
ERBINRE, XBEBRAN= LR T RE R T
#8 (fast germination stage, Sg).

BESHEATERBN=ZLtHTHRBEKER
Viaxs R BB ATEE BB (8] Ty BPRE R FRT A Sp,
IRFITFE 1. BE 1 FETUEY, EEXHTFHRE
KIERE Ve FIRE R BT B Sy B — BB, TOXTIEZ)
B R REFERIN A Tow, AR, HLLAETH
Vaux N 3.41%/d, TOHE(E 1 . 2 M 3 FLRAEET

y

B Ve IR A 3.91%/d. 4.40%/d & 4.20%/d, T W&
ERE=tHTFHRRNERERMNEY. FLoHE
T=EHFHRERFR S, 8 12 X, TR
BTARI~11 K, BETE. b, HR1ETEH,
ARERSHLIREE T, ZLHFH V. BEHE
2R, AERIAREHEI>BETE>REL. &
UEH, BELRCEN Ve B, RE=HHBRL
R HMFHRE—ERHMHIER.
2.2 EEXRMN=t#HFLRFRIFORE

TRAPEEERRZRFAN =L FHRRFE
WRE—EYM. BE 2 M, EEERRT=LH
FRRFRFREYW, MZESAN=ZLHFHER
B RERNMEFRUSRFEFHEREIRE
EEw. HEATR, LROZESALLEEERES
M=-tRFHRmERM: 5REFHMRFLBEAMLL,
Z=EMTFHRFEE S TR E XMW

AR L|WEHT, =LHTFHRFER. RFER
REBPERFE—EER (R3). BT, EE
MNE=tEMFRIRFHEMAK, HITE=LtHFRHF
ENRFREVEREK. R8P, EE2FEL L=
LR FHRFRMRFRBRIK, KKA 58.15%
5.09, AL FRRFENRFELHEEK 8.18%
F116.56%. NPT EFHKE, BEHIbLE=L
MFHIRES. RERARFR/EGINRR, BEX
BREERTRELIARR TL.

%2 FELMFHAZLHTFLFEGERNSESH (F 4D
Table2 ANOVA of germination indexes of Panax notoginseng under
different soil conditions (F-value)

ERKH R¥% R¥E#E RERY
EAEER 0.139 3.733* 0.885
0P i) 3.586* 5.705%* 3.974+

EAEER R 3H 0.986 2.806* 1.243

TE: o+, SRR p<0.05 M p<0.01 KF LEREH, FTHE.

23 FELMEGHTZLHTFRFEFRAHESR

Table 3 Differences in germination indexes of Panax notoginseng under different soil conditions

g ] REH (%)

RAEE (%) REHRN

EEOELE (D) 4444 a
#FE1EL 4444
EE2E+ 4407a
EHIEL 46.67a

BR L (FRERTEHE 42.78 ab
BETFL (FRERTHE) 4194 b
BXSE (FRERTFISMED 50.00a

63.33 ab
6593 a
58.15b
61.48 ab
59.72bB
58.61 bB
68.33 aA

6.10a
554a
509a
548a
519b
515b
632a

i RPFERRSEHRNER, MNEFHFRE p<0.05 KFLERRHE: KEFHRREp<0.01 KFLERRHE, TH.
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2.3 ZHEETIRMESEE KRR

FELRFH T = LHEEBERBIRNTES
WERLE 4. WTHEH, HHOEEERN =LK
BRERAGRBEAREERNEEYW. i LRHZT
B4 =-tEEA LRy RE BERWE. A
FLBEHI=EHERTENE. SENBERRE
P& HAh A K IR IR MR B) B & K P

AR REEFERNZRASHRET, =4

HEEEKEBIFANZERALR 5. AR 5 FA, B

HEEERAEM, ZtRRERMGKERETRE O
AHA 0977 7% F 0994 0**). ARKF, FtL
=LHIRE RN S H 41.78% 1 8.43 cm, TiE
fE 3 4 EAXBEAEIRN S FIEE 24.48% M 6.73
cm, MRS HILE) 41.41% F0 20.17%. HAMERT R,
5RRX4 AL, RXEIARRFTL E=L4EKM
EEpEREMM. RERRX T E=tH4EM4M
FEME, AR BXAML) 840 45.53%, ERE
BB EKF.

£ 4 FRTMFGX=LHSEEKEMGSESN (FED
Table4 ANOVA of seedling growth indexes of Panax notoginseng under different soil conditions (F-value)

ERRR RER ] i EmR HBTFENE BEME RAEH (R/S)
EEER 4.732%+ 3.155% 1.065 0247 0.341 0.093
s 1.141 1221 5.019* 0358 1473 1.758
HAEER< BRI 1.395 2.143 0.303 0314 0.268 0.485
£5 TMEESERNBEASHR =LA@ EKHER
Table 5 Differences in seedling growth indexes of Panax notoginseng under different soil conditions

ot} RER H“# i AR BTAEYER RENE R

(%) (em) (x10%g/#%k) (x107g/#k) (x107%g/#%) (R/S)

EEOEL (FD 4178 aA 843a 933a 225a 1152a 025a

EE1EL 39.63 abAB 79a 10.53a 232a 1287a 027a

EE24T 31.11 bc AB 721a 984a 241a 12242 028a

EEIEL 2448cB 6.73b 1131a 253a 1445a 025a

RE L (FREFRFHE
RE T+ (REERTSE
BX 5L (FRERTHE

814a
7.78a
685a

3856aA
3267aA
31.78aA

9.26 b
1301 a
894b

237a
222a
250a

11.68 a
1530a
1141a

028a
020b
029a

3 te
ZLREEEBAETIRUEMGHEY, HHE
E=hRs— R ERRE GREERIKIA) 8 ~ 10 42488
EFfE. S LEARBEERTNEEREELHE
T, ZEARERURIARFZEMREREKE N
MERERE. BEECY, HLERE WS NiEiLAE
RERRE, MBRZTENRRERTSEE?> . Bal
T Z-CEERR RN RA AL, MEES -
S ZEFF IR R E A KK E R AR,
EHFAHH T FAREEER BN =R FHER
ReEs K, SREM. SHEML, &L
RUEBET=tHTHRBEAEEMM MHTFRREF
BEUAK, RFER, RFREMPERFHN L
KRR RS . esh, BELRUEEFERAEM, =
LEKEHNRERNGEYEE TR, TR,

BB =R THERGEERIFEBANE
RORERS L. AHE ST R B X =LA 0BRSS RLE1T
T—EYEHIR, ZETXF RN RN EEEL
Bl ? EEN=Z-LHENERRERGMES
RENFAEWE? XERE+IERHFAAE,
HR/H— B R,
REA=-CEEBER LIROZ AR, 3
— SR =GR RN T RILE, AFRIELH
BTREL. RETEARXSIL=EHFHREE
LK E. ZRRY, SR RES L) A8
b, SR AR T LRENH T =ERHFH
RESH. RERMERFHE, H=tRHFHROBK
EEBERENER. XTEERTRELARX T
TER=-CHEENRRLBEERE, THERK K,
HPFRT KENRRSUWY . REAR MY RBR™
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Effects of Continuous Panax notoginseng Cropping Soil on

P. notoginseng Seed Germination and Seedling Growth

ZHANG Zi-long!, WANG Wen-quan', YANG Jian-zhong?, CUI Xiu-ming’
(1 College of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102, China;
2 Wenshan Research Institute of Sangi, Yunnan Province, Wenshan, Yunnan 663000, China)

Abstract: To study the effects of Panax notoginseng continuous cropping on P. notoginseng seed germination and seedling growth, the main
germination indexes, seedling growth indexes and R/S of P. notoginseng under different soil conditions were investigated and analyzed for ANOVA
using DPS7.05 software package. The results showed:(DCompared with first cropping soil, the maximum germination speed of P notoginseng in
continuous cropping soil increased, and germination vigor changed little, while the germination rate, germination index and fast germination stage
decreased. @The ratio of seedling survival and plant height of . notoginseng decreased significantly (p<0.05) with the increase of cropping year. ®
Compared to outer-thizosphere soil (CK), rhizosphere and under-rhizosphere soils inhibited significantly P. notoginseng seed germination, but
promoted aboveground biomass of P. notoginseng seedling. Germination vigor, germination rate and germination index of P. notoginseng seed in
rhizosphere and under-thizosphere soils decreased significantly compared to CK, and the maximum germination speed of P. notoginseng also
decreased. There were obvious obstacle effects of continuous cropping on seed germination and seedling growth in P. notoginseng, which may be
related to the allelopathy (autotoxicity).

Key words: Panax notoginseng, Continuous cropping soil, Obstacle effect, Seed germination, Seedling growth



