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Influence of Panax notoginseng continuous cropping on seed germination and seedling
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Abstract: A pot experiment was conducted to explore the influence of Panax notoginseng contin-
uous cropping on the seed germination and seedling growth of the plant. Under continuous crop-
ping, the maximum seed germination speed of P. notoginseng increased, germination vigor
changed little, while the germination rate, germination index, and fast germination stage de-
creased, compared with those under 1-year cropping. The seed germination vigor, germination
rate, and germination index in root region soil and under-root region soil decreased significantly,
and the maximum germination speed also decreased, compared with those in outer-root region
soil. The 1-year P. notoginseng-cropped soil had no obvious obstacle effect on the seedling
growth of followed cropped P. notoginseng, but the 2-year P. notoginseng-cropped soil had stron-
ger inhibitory effect than the 3-year P. notoginseng-cropped soil. Our results suggested that P.
notoginseng continuous cropping could produce obstacle effect on the seed germination and seed-
ling growth of the plant, and autotoxicosis could be one of the main reasons that led to the P. no-

toginseng continuous cropping obstacle.

Key words: Panax notoginseng; continuous cropping obstacle; seed germination; seedling
growth.
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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 seeds in

different soils with various years of continuous cropping

(A) and various spatial distribution (B)
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Tab.1 Logistic equation and its characteristics of seed germination in Panax notoginseng under different soil conditions

AbER &I F1H V(% /d) T v () FGS (d)
it Y=62.1365/[ 1 +exp(1.2153-0.2192¢) ] 89.2699 * * 3.41 6 0-12
14+ Y=64.7117/[ 1 +exp(1.5791-0.2419¢) ] 241.3392* % 3.91 7 1-12
24+ Y=55.1411/[ 1 +exp(1. 7256-0.3191¢) ] 366. 0628 * * 4.40 5 1-10
3F+ Y=61.9909/[ 1+exp( 1. 6832-0.2709¢) ] 391. 9650 * * 4.20 6 1-11
X4 Y=57.7328/[ 1+exp( 1. 5293-0. 25561) ] 209. 8970 * * 3.69 6 1-11
WRIXT+ Y=57.2905/[ 1 +exp( 1. 5490-0. 2632¢) ] 245.1792* % 3.77 6 1-11
RIX A+ Y=67.2050/[ 1+exp(1.5107-0. 25941) ] 404.0325* * 4.36 6 1-11

w % 8 0.01 K FEFBE,
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Tab.2 ANOVA of germination indexes in Panax notogin-
seng under different soil conditions

Al S R KR KA
HEAVEAEIR 0.139 3.733" 0. 885
23 [A] 4341 3.586 " 5.705 " * 3.974"
FEAEA B 25 (] 43 4 0. 986 2.806" 1.243

% A5 0,05 F10.01 KV RSB,

R3 AETEEHT=tMFELFERENER
Tab.3 Differences in germination indexes of Panax notog-
inseng under different soil conditions

Ab REFF (%)  RFER(%) REFFREL
Bt 44.44 a 63.33 ab 6.10 a
14E+ 44.44 a 65.93 a 5.54 a
24E+ 44.07 a 58.15 b 5.09 a
3L 46.67 a 61.48 ab 5.48 a
WX+ 42.78 ab 59.72 b 5.19 b
WX T+ 41.94 b 58.61 b 5.15 b
XA+ 50.00 a 68.33 a 6.32 a
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Fig.3 Effects of continuous cropping soil on survival rate
of Panax notoginseng seedlings
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Tab.4 Plant morphology indexes of Panax notoginseng in
different soils with various years of continuous cropping

Qb P L7 = el FupEL AR RREH
(cm) (em) (em?) (em®)
Bt 8.875ab 2.000a 2.25ab 93.760 ab 5.51b
14+ 12.750 a 2.750a 3.25a 185.954 a 5.84 ab
24+ 4.250b 1.875 a 1.50 b 45.460 b 1.36 ¢
34+ 7.250b 1.625 a 1.50 b 97.402 ab 6.12 a

PG IR B, Akgerh 2 44 E =1 Fh
BT S BRI B fe K, BB ARG 12 4 H (2009
E1R) B RILE R 0,10 3 4F + ER =11
A—EMFEH (13.06% ) ,

T (2008 4F 7 H ) XF AN [F] i AR 4R FR 4
FUETF LML SR TG, & 4 1]
UL, 1AR A =ik 2R B i T AR
RAEBRESTESHERY S+ LY TR EER,
H Rt VR RR I — 23, R & s bR A T
ek, RIS R 2 4E 4 F =Rk iR,

PE— RN ST =L AERR 00 AR PR M4 T
ST, AR LR 5 Mk 6, S HAEFAHIL, 1 4+
3 AL =B RIER R RO A AR S E TR
PERE S DL SRR IO AR R 06 7 T4 5 A R AR
5k F A AT T 2 A b B AR A = B KRR
2%, LRSI A I A 4 1t b 3 AR, ELR MR
RATVE (RIIH) .

x5 AREEERIBEEFHT=ZLEKRBS EEFEHN
=R

Tab. 5 Differences in some physiological characteristics
among Panax notoginseng plants under different soils with
various years of continuous cropping

Qb FE MagEa MEEE D BHE M ETA WRRED
(mg - (mg+ MFE(mg- PEHSE (pg-g!
) g™h) g™h) (%) -hh)
Bt 2.267 ab 1.142 a 0.819 a 22.25 a 0.685 b
14+ 2.352a 1.235 a 0.874 a 23.37 a 0.795 b
24E+ 0.096 ¢ 0.013 b 0.261 ¢ 8.35b 0.147 ¢
34+ 2.127b 1.077 a 0.760 b 25.76 a 0.923 a

*6 AREEERIBEGT=tLEGNTYRRENESR
Tab.6 Differences of dry matter accumulation among Pa-
nax notoginseng plants under different soils with various
years of continuous cropping

s HABREERTRE (g - BR")

TR (g - ) W

T B & B RS
Bt 2.72bh 3.20b 5.92b 0.85b 0.60a 1.45b 1.426h
14+ 3.48ab 3.96a 7.44a 1.18a 0.62a 1.80a 1.903 a

24+ 0.60c 0.58c¢ L18c 0.15¢ 0.16b 0.31c¢ 0.938 ¢
34+ 4.24a 3.84a 8.08a 1.29a 0.64a 1.93a 2.016a
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