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Abstract. This article studied the effects of notoginsenoside R, , ginsenoside Rg, and PNS on the growth
features of Chinese cabbage seedlings such as height of seedings,main root length , as well as physiological
characteristics such as POD,SOD,CAT activity, soluble sugar contents, soluble protein contents, etc. The
research results indicated that,compared with control group,the treatment of notoginsenoside R, and gin-
senoside Rg, with the concentration range from 0. 01 to 100. 00 mg/L, reduced the height, main root
length,POD and SOD activity of Chinese cabbage seedlings in varying degrees. The treatments of 10. 00,
100. 00 mg/L notoginsenoside R, and 0.01,50.00 mg/L ginsenoside Rg, ,significantly reduced the main
root length ,increased CAT activity,soluble sugar content and soluble protein content of Chinese cabbage

seedlings. The PNS treatment increased SOD, CAT activity and soluble protein content of cabbage seed-
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lings , and reduced main root length and POD activity of Chinese cabbage seedlings. Howerver,when PNS

treatment with different concentration was carried out, the height and soluble sugar content of Chinese

cabbage seedlings showed the trend of low concentrations promotion and high concentrations inhibition.
Compared with control group,the POD activity with the PNS treatment of 0. 01,10.00,50. 00, 100. 00
mg/L decreased by 35.57% ,37.90% ,45.35% ,35.42% ,respectively. Notoginsenoside R, , ginsenoside

Rg, and PNS have certain inhibitory effects on Chinese cabbage seedlings,but in the concentration range

of 0.01—100. 00 mg/L,Chinese cabbage can be used as a rotation crop of Panax notoginseng.

Key words: Panax notoginseng ; Notoginsenoside R, ; Ginsenoside Rg, ; PNS( Panax notoginseng sapo-

nins) ; Chinese cabbage seedlings
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Tab.1 Effects of notoginsenoside R,, ginsenoside Rg, and panax notoginseng saponins on height of
Chinese cabbage seedlings cm
1k B W) i JR M/ (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10. 00 50.00 100.00
=L 2R,
. . 3.30 £0.140a 3.28 +£0.120a 3.15+£0.020a 3.28 +0.090a 3.29 +0.115a 3.26 £0.055a 3.12 +£0.315a
Notoginsenoside R,
ANZ B AT Re,
. . 3.30 +0.140a 3.52 £0.335a 3.44 +£0.040a 3.56 +0.205a 3.37 £0.025a 3.53 +0.015a 3.41 £0.035a
Ginsenoside Rg,
=L
. . 3.30+0.140a 3.34 +0.105a 3.48 +0.105a 3.35+0.075a 3.26 +0.145a 3.21 +0.005a 3.17 £0.310a
Panax notoginseng saponins
s IR LN T B 5 5 (P <0.05) , P
Note: The different lower cases in the same row indicated difference level at 0.05% . The same below.
R2 2HEBAEERZEAEENAXRYEEIRKHOF N
Tab.2 Effects of notoginsenoside R,, ginsenoside Rg, and panax notoginseng saponins on main root length of
Chinese cabbage seedlings cm
Ak S I JEHEHE E / (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10. 00 50.00 100. 00
=L =2 R,
. . .15 +£0.030a 3.79 £0.345ab 3.42 +£0.015ab 3.65 +0.025ab 2.99 +0.065b 3.28 +0.370ab 2.87 +0.185b
Notoginsenoside R,
ANZBAF Re,
. . .15+0.030a 2.95+0.110b 3.58 £0.325ab 3.45 +0.330ab 3.25 £0.460ab 2.86 +0.445b 3.14 £0.495ab
Ginsenoside Rg,
B Epse-Nj
.15 +0.030a 2.88 £0.005¢ 3.13 £0.045abc 2.98 +0.035bc 3.41 £0.085ab 3.00 £0.305bc 2.82 +0.215¢

Panax notoginseng saponins

22 2HBAGKEFRZEEEFN AR HEERE

5 M B 22 M
2.2.1

POD &M W3 3 A2 Fhepik =L 2y

R, MIAZ BT Re, 4 BLJS F52 40 POD TG ¥4 41 Br
RI 2HBEREFR=tEEFXN AR E POD FiEM#Mm

REARG , {EL B I AN BT A2 5

=L REHFAHEE,. 01,
10.00.50. 00 .100. 00 mg/L b B £H 43 5] He %f 8 5.
T 35.57% 37.90% 45.35% 35.42% .

Tab.3 Effects of notoginsenoside R,, ginsenoside Rg, and panax notoginseng saponins on POD activity of

Chinese cabbage seedlings U/g
L& J5t JiE W E/ (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10.00 50.00 100. 00
=LEHR, 5 060.00 = 5022.50 = 4 510.00 = 4 720.00 = 4795.00 3712.50 = 3 835.00 =
Notoginsenoside R 270.000a 582.500a 365.000a 580.000a 340.000a 287.500a 280.000a
ANZBH Rg 5 060.00 + 4995.00 + 4 140.00 + 5027.50 + 5022.50 = 4 845.00 = 5055.00 +
Ginsenoside Rg, 270.000a 150.000a 95.000a 502.500a 600.500a 80.000a 655.000a
=L BBt 5 060.00 = 3260.00 = 4212.50 = 4 387.50 = 3142.50 = 2 765.00 3267.50 =
Panax notoginseng saponins ~ 270.000a 85.000bc 157.500ab 382.500ab 277.500bc 75.000¢ 387.500bc
2.2.2 SOD &M K4 TR, SRR, K Sk R R AR 1 T SOD i AT BT
BHE=LBT R, KAS2H Rg, MAARS N  WRBIREFKT

(¥ SOD i 1 24 47 T B A1, {HL 3% 2R 3k B 5 25 7K - 5 1
F4 2HBEGEHER=LRETEN AR SOD FiEM M

Tab.4 Effects of notoginsenoside R, , ginsenoside Rg, and panax notoginseng saponins on SOD activity of

Chinese cabbage seedlings U/g

Ak, S8y I JE A/ (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10.00 50.00 100. 00
=Lt R, 167.46 = 156.37 = 152.15 = 126.38 = 134.28 = 130.33 = 154.82 =
Notoginsenoside R 7.900a 0.520a 1.580a 1.580a 25.280a 15.010a 4.740a
AZ AT Re, 167.46 = 118.49 = 124.02 = 120.06 = 141.39 = 146.92 = 133.49 =
Ginsenoside Rg, 7.900a 50.555a 27.645a 34.770a 26.070a 56.870a 18.170a
=k AR 167.46 + 181.44 + 184.60 + 178.57 169.83 + 170.60 + 174.57 +
Panax notoginseng saponins 7.900a 58.215a 39.255a 20.585a 8.690a 9.460a 11.845a
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2.2.3 CAT#HW mESTH2MHMEFHAK=L AT CAT J5PERG N, {8 5 %) BB 241 bb 22 S 38 K ik )
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BFE K

RS 2HBAKERERZEtEETENBRXYE CAT FHEH 0T

Tab.5 Effects of notoginsenoside R, ,

ginsenoside Rg, and panax notoginseng saponins on CAT activity of

Chinese cabbage seedlings U/g
Na=2/00 S e JE / ( mg/L) Mass concentration

Allelochemical 0 0.01 0.10 1.00 10.00 50.00 100. 00

=L 2R, 850.00 = 931.25 = 918.75 + 906.25 + 887.50 + 867.50 860.00 +

Notoginsenoside R, 25.000a 56.250a 68.750a 43.750a 12.500a 7.500a 87.000a

ANZ B Rg 850.00 * 906.25 = 956.25 = 931.25 = 881.25 « 856.25 855.00 =

Ginsenoside Rg, 25.000a 68.750a 93.750a 56.250a 93.750a 68.750a 67.500a

—LEBTH 850.00 = 887.50 + 885.00 = 862.50 = 856.25 = 868.75 + 860.00 =

Panax notoginseng saponins 25.000a 62.500a 72.500a 62.500a 31.250a 31.250a 27.500a
2.2.4 Tpmipe® mEMLUAN, =LREY  BRITARBIA f gl wrg T VR R R A BT,

R, 1 NZ B A7 Rg, Ab AL (135 4 i 1 vl 35 1R 0 %
FERIN (B R 3k ) B % K F50.01.,0. 10 mg/L =&

F6 2HBAKERFR-LtEERNARSHATAEBELIENTM

1.00,10.00,50. 00 ,100. 00 mg/L &b 41 1 3¢ 4y #
9 T R A B A (B RA B B K

Tab.6 Effects of notoginsenoside R, , ginsenoside Rg, and panax notoginseng saponins on soluble sugar content of

Chinese cabbage seedlings mg/g
Na=2/00 it W ¥/ (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10.00 50.00 100. 00
=LBHR,
. . 3.52£0.475a 4.17 £0.555a 3.62 +0.345a 3.55+0.370a 3.56 £0.330a 3.65+0.580a 3.73 £0.260a
Notoginsenoside R
AZ A Rg
) . 3.52+£0.475a 3.62+0.145a 4.17 £0.560a 3.82 +0.630a 3.94 +£0.155a 4.62 +0.365a 3.84 +0.525a
Ginsenoside Rg,
=taRt
. . 3.52+0.475a 4.31 +0.035a 3.90 £0.245a 3.27 £0.220a 3.48 +0.360a 3.11 £0.830a 3.49 +0.120a
Panax notoginseng saponins
2.2.5 TxpmEFase® mERTATLER 2N AR AR AT & A RS A T

REFRA =L R MAS R Rg, &=

L ERE

T AR R 2k 2 1 3 KT
F7T 2HEGEHRSEREEHARSHETAREARIBONM

Tab.7 Effects of notoginsenoside R, , ginsenoside Rg, and panax notoginseng saponins on soluble protein content of

Chinese cabbage seedlings mg/g

Ak S I Ji e JE/ (mg/L) Mass concentration
Allelochemical 0 0.01 0.10 1.00 10. 00 50.00 100. 00
=R R, 12.58 = 15.28 = 12.81 12.82 13.86 = 12.63 = 12.61 =
Notoginsenoside R 1.600a 1.645a 2.010a 0.590a 1.140a 0.095a 0.045a
AZ BT Rg, 12.58 = 15.49 + 16.24 + 15.51 + 15.10 = 16.16 = 15.34 +
Ginsenoside Rg, 1.600a 0.140a 1.325a 0.595a 2.015a 0.315a 1.310a
=L EEA 12.58 = 15.78 £ 15.74 £ 18.02 £ 16.83 + 12.65 + 12.59 =
Panax notoginseng saponins 1.600a 1.520a 2.015a 1.280a 0.730a 0.150a 0.300a
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tif R
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Tab.8 The sensitivity index of Chinese cabbage seedlings under the treatement of notoginsenoside R, , ginsenoside Rg,

and panax notoginseng saponins

Msl,

MSI,

STHERE AT

R WP EMK  PODIRHE SODiEME CATIEN AR ARAR  BEEE EREE
Allelochemical Seedling  Main root POD SOD CAT Soluble Soluble Agronomic Physiological }
height length activity activity activity sugar protein characters index
content content
=LA R,
. . -0.023 -0.259 -0.157 -0.185 0.050 0.050 0.052 -0.141 -0.038 -0.090
Notoginsenoside R,
AZ AT Re,
. . 0.048 -0.304 -0.049 -0.289 0.052 0.115 0.195 -0.128 0.005 -0.062
Ginsenoside Rg,
=LER
-0.002 -0.374 -0.483 -0.051 0.023 0.009 0.161 -0.188 -0.068 -0.128

Panax notoginseng saponins
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