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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)

F1 FRLBEFHTZEMTFEHEAM Logistic AR2RESFE

Table 1 Logistic equations and the characteristics of seed germination in Panax notoginseng under different soil conditions
Jb 3 VI F-value Viax (%/d) Ty (D) Sg (d)
AR 04 Gl Y =62.136 5/[1 + EXP(1.215 3 - 0.219 2t)] 89.269 9** 341 6 0~12
EAE 1AL Y =64.711 7/[1 + EXP(1.579 1 - 0.241 9t)] 241.3392%* 3.91 7 1~12
A2 4E L Y =55.141 1/[1 + EXP(1.725 6 - 0.319 1t)] 366.062 8** 4.40 5 1~10
A 3 44 Y =61.990 9/[1 + EXP(1.683 2 - 0.270 9t)] 391.965 0%** 4.20 6 1~11
X A ORFEAERRS34(ED Y =57.732 8/[1 + EXP(1.529 3 - 0.255 6t)] 209.897 0%* 3.69 6 1~11
HRIXF 4 CRFISERRSF4ED Y =57.290 5/[1 + EXP(1.549 0 - 0.263 2t)] 245.179 2%* 3.77 6 1~11
MR A+ ORFAEBRF3 18D Y =67.205 0/[1 + EXP(1.510 7 - 0.259 4t)] 404.032 5%* 436 6 1~11
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Table 2 ANOVA of germination indexes of Panax notoginseng under

different soil conditions (F-value)

A S KU R R REATEH

AR IR 0.139 3.733% 0.885

2 1) 3 Ali 3.586% 5.705%* 3.974*
FEAEAE B <3 (0] 43 A1 0.986 2.806* 1.243

The %, 0 ARIFTTE p<0.05 Al p<0.01 KT £ REE, FH.

*3 FELEEHTZELMHFAFRIFEANES

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

sl BHEHR (%) REFR (%) REFHRHL
R0 4L G 44.44 a 63.33 ab 6.10a
HEAE 1R L 44.44 a 65.93 a 554a
HEAE 2 4E T 44.07 a 58.15b 5.09a
AR 3 L 46.67 a 61.48 ab 548a
FRIX 4 CR[RIE FRTIED 42.78 ab 59.72 bB 5.19b
X 4 ORISR (ED 41.94b 58.61 bB 5.15b
HRX A CRFEAEBRSFE1ED 50.00 a 68.33 aA 632a
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Table 4 ANOVA of seedling growth indexes of Panax notoginseng under different soil conditions (F-value)

AR SR YE RS Mg b Hy R AR A MR (R/S)
JEAELEIR 4.730%* 3.155% 1.065 0.247 0.341 0.093
A% ) 43 AT 1.141 1.221 5.019* 0.358 1.473 1.758
JEAEARE B <% 8] o3 Al 1.395 2.143 0.303 0.314 0.268 0.485
F 5 TIEMEMEERFZE S AN =LA EERNZIG
Table 5 Differences in seedling growth indexes of Panax notoginseng under different soil conditions
b R Mg b AR Hh R A B ML
(%) (cm) (<107g/kf) (x107°g/kf) (x10°g/kR) (R/S)
RO Gl 41.78aA 843a 9.33a 225a 11.52a 0.25a
AR 14 39.63 ab AB 7.99a 10.53 a 232a 12.87a 027 a
AR 2 45 31.11 bc AB 721a 9.84a 241a 12.24 a 0.28 a
AR 3 4L 2448 c B 6.73b 1131a 2.53a 14.45a 0.25a
RX L CRFESERSFE(ED 38.56aA 8.14a 9.26b 237a 11.68a 0.28a
RXF 4 CRRERFEED 32.67aA 778 a 13.01 a 222a 1530 a 0.20b
MR Ab - CR[FAERRST 318D 31.78aA 6.85a 8.94b 2.50a 11.41a 0.29a
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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:@Compared 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 P. notoginseng decreased significantly (p<0.05) with the increase of cropping year. 3
Compared to outer-rhizosphere 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-rhizosphere 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



