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Preliminary study on autointoxication and
allelopathy of Panax notoginseng

GONG Jian-Ting, ZHANG Zi-Long™ , WANG Xiong-Fei,
LIU Feng-Bo, ZHAO Zhi-Gang
( School of Chinese Materia Medica » Beijing University of Chinese Medicine » Beijing 100102, China )

Abstract: Germination and early seedling growth bioassays were used to assess the autointoxication and allelopathy
potential of Panax notoginseng which served as donors and P. notoginseng, wheat ( Triticum aestivum) ,rape(Bras-
sica cam pestris) as receptors. The results were as follows: (1)the autointoxication of P. notoginseng appeared some
differences in different density,but showed no obvious regularity. The exudates from seed germination of P. notogin-
seng inhibited seed germination rate,germination index and seedling height of rape; (2) The allelopathic effects of wa-
ter extract of P. notoginseng differed among receptors. The wheat showed different promotion or inhibition which
mainly manifested in the seedling fresh weight,seedling dry weight,root fresh weight,root number of wheat growth.
The water extract inhibited the germination rate,promoted the seedling fresh weight, seedling dry weight, root fresh
weight,root length of rape; (3)The allelopathy and autointoxication of P. notoginseng was obvious,the substances
may be an important factor affecting the continuous cropping.
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AR 8~10 a A REH B fpiE . — LiEIEREM 2%
FEI A AE BRI AR 2 B0 T, 45 S [R) B AT PR U 3% B R
99 T E R AR T R AIR A, DT ™ o AR BT e 22
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Y S R R A AR PR LB E A L R SRR =
AN T Fe v AR A O A O 1 B A Y B A
(RIFTEE 20115 B BEAE, 20105 5K IEFY 45, 2007) .

R JBAE FH 2 — P A ) CRL 36 T A ) 38 2o 1) A 855
B AL 2 %t o) — FpRE ) CRL 8 3 D 7= AR R B
e a4 A F 1 80A 45 19 7E H (Rice, 1974) . H #
VE P2 Ak A F B — Bl Re iR JE 20 (LR 6 55, 2008)
JEAE W3 SRR R ER AR S3 fif FIAR R 53 W ] PR R
RS CAL 25 W 5T TN B T A Y B B A
Fa A FIER, B BER 5 2 K S [F] — Fh 4 9 (Singh
et al.,1999) . W T 25 AWK & & A Kt ik
A AR = L 3k e W) S5 AT 3 S 43 6 B RN 2% b E A
3L T B R AR Y 0 AR A B AE R (FL R AR AR,
2004 ; SR IEHIZE,2003 5 18] K45, 2001) ,

AU =4 NECHEHE 5 = B TR E R
Yz —) MR CH T AR AE AR 9 ) 1 ok %2
TRFE) R FHAE W I 2 % 98 =B R T kot AR
W Ak 8 F AR L AR TS 6] AR R = R R K
B AL BAE S S TR A 7R =L AR AR AR AR
4 BB = VR R ASIE LB B 4 2 2 [ i b ]
Sy i 356 £ B VR AR ) B 4 — S BB KA

1 M5 F&*

1.1 i 4
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B 5 BB = LR F e =t =t
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=LA RS S H R R 43, o B AE B ARG KSR
PEFBAT 0. /N2 i B o %8 2k 987, il 3 i Fh Ry
ZEBHE R, ¥ A b E AR R BEAEY T
1.2 £Ii& it
1.2.1 ZAFH A3 Pagik g EER

(D A #AE RN — Y & 5 b B =
L. REHEFEE T 540 mm X 280 mm [#JE
B2 XAMBT, FH/E SR AR (d<<0.4 mm),
FEFP R 2.4.6.8.10,12,14,16,18.,20,40 CHL/
JOLIL AR, 8 REE . KHHAE T 25 CHE.

HAROEI R R 95 5% U5 0 R JT Rl A oy &k 2
ARDLHESG 45 d WA E TR R R, %
EAH ARG,

(2) 5% i 2 18 Ak SRR - 8 IO/ — 30, & 5 3
AFRAY =LA R T S B A T A K E W A
IR (@=60 mm) Fyb B, % % 0.5.10,20,50
b/ 5 K-, 3 WER . A G = & T b
R 52 L BEAR A — A PP (d<<0.4 mm) ,
R 22 R T B 09 S A L 20 R/ AR, RERE
BCAE 25 CHHIR AR FE 9% &5 58 KR IT 1R
PEAT B I SR T ) K ZEAR B IR SRR R 2
P8, HEME 7 d IR R FRAE FRE %
A L B AR KR O
1.2.2 = b HAR KRR RACREAE A

KB (8 1 25 = 73 SR BT 04 1) =L 1 i 2
TR = AR A e R MR Y AR = R 2%
WKR U 48 h, Bl 0.1 g/mL B /KIZ BRI, &
TRFLUEME (0.45 pm) 3L ETF A 4 CUKFI# . ¥
TR R 5 R R R AN [] ke B v AR AR AR R L T
B4y 7K IR 0.002 g/mL.,0.004 g/mL, Hs 357K
B 0.000 75 g/mlL; %)y i HiL T #8453 7K =R W 0.0011
g/mL . H b4 KR #0.002 5 g/mL, & H .

(2) KB W AL IERAE R R I - 7 26 2 TR 1A 1) 5 3%
ML H R I — 5 82 1 A PP (d<<0.4 mm) , DA ZE 18 /K
Syt B K BRI R A 30 mL W B A B 5
FRIHA A JERD AR R . A3 S B BOK /N —30 . &
FETE T T /N FOHEE R T, B SR TR R LR, 20
Ki/ML.6 RER ., EERIMET 25 CHEIE. ARG
HE R B 3% ELEER 7 d. B /N2 L 2 Fh 7 19 &
LR ERA AN
1.3 KW A%

1.3.1 F84rM 2 7 %

R R =R R/ W R T E <100 %6 & 2R R B
GI=2(GT/DT),GT &t HIEZFE.DT 2 d.

SR B I A e ROAR K, AR AR
B B, 5 R R R IR R R S S O BR
LR )E . E TR N .80 C Pt EH E L ARG
TETH2Z—RF LR,

1.3.2 %3t 5 4 7 % H EXCEL.DPS 7.05 % {4
TTEAE G55 B FIXR 5 KO8 & M 22 3 (DMRT)
55 7 BT [l R B ) 22 5 8 35 0 6E R A5 B O 2240 B
S B0 ] Kruskal-Wallis K30 4b B A 41k A
R IEE L n =5, FEARGo it i KW IR423T A A
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k-1 (ke S BEAS B0 B T7 23 A s 5nT R O 2 A1 R ke
E KW Gt R, £—E 8 FKFT
(a=0.05) , KW {H K FH R+ H ik F1E, P<<0.05,
W4 L T AAAE 3 e e R TR 2 S

2 HRH4M

21 =EMFHEASEINLEBSER

2.1.1 a&MER  ffg, HEEEHNEREIR AT S
RS AR O R AR 2 80K 3 ) Kruskal-Wal-
lis A6 96 FE A7 54 40 R 2 /7.8 KL/ 7XCAb R
HiEho. kA H5HER ., AEEMHEET, =L
P & S 2 i A K5 AR 19 Kruskal-Wallis K 56 45
RIWFE 1, «=0.05, XN X*(8) K 15.561,F 1 H15
Ti4E bR KW {H /N T Il FHAE . P >0.05, 5T A K

A ULE) T R 3 25 S o B b o R X = 4 v R A 2
AR EEE B T E R EEE R T E O B

R 1 Z=ZLELHEMZEIRIE Kruskal-Wallis #3545 F

Table 1 Kruskal-Wallis test results for the density
effects of Panax notoginseng
ohr RZFAR T HTE MREEE AR TE
n Germina- Seedling fresh Seedling dry Root fresh Root dry
Indicators . . . . .
tion rate weight weight weight  weight
KW 4iiti#  3.71 3.81 4.21 3.3 1.90

KW statistics

TEANRFER BT =& b L ahii K
FE bR E] 1 25 5 UL 2. X AS ) Ak B ) (1) 22 5 2647
WA H A, 25 SR B, A e L T AR = 4
PR, 28 2 AR 11 41 (RDR A ol 4 /o0 s
40 B/ 7O Z A BEER eSS AZE M LS
AR 3,

x2 AEAEMEBEET=ZLtMFHARYEERKER

Table 2 Panax notoginseng seed germination and seedling growth in different densities

a3 % Fh o B2 R EH T T R ¢ A
(: ) Density Germination Seedling fresh weight  Seedling dry weight Root fresh weight Root dry weight
Troups ChL/ 7O rate (%) (10 g/Ho (10" g/Ho (10" g/# 10" g/#

1 2 6.25 0 0 0 0

2 4 12.50 134.38 11.56 12.19 3.75

3 6 6.25 196.25 18.25 17.38 7.25

4 8 0 0 0 0 0

5 10 22.50 370.94 46.40 36.72 5.25

6 12 21.88 435.38 48.75 44.90 8.65

7 14 4.46 106.25 10.06 26.94 5.10

8 16 15.62 330.00 38.75 46.25 6.25

9 18 18.06 430.59 58.81 57.09 6.72

10 20 16.25 370.94 25.62 75.00 40.31

11 40 25.72 1223.62 167.44 189.31 24.78

MR 2 A, A, % 40 R/ T Ab
B, =AW T AR E S T 4 R/ o
PLIPA B 22 5 M B 8 R/ X =L iy K 2
RIAK N 0. BB Ry 2 i/ IR ZEFR N 6.25% . 17
HIHRH 0,

2.1.2 shw ey BAEA - EHEARRIEMEET,
S & Ao R v 7 A= 1) 43 D6 P R I SR R 1 R K
YW ERMEEILE 4.585.

MR 4 T R TE R Rl R =B R ko
(LY RN LY/ DO R B U R W2 o i G o
KA WA, 2R 5 A, S0 IR e
U 3 Al = LR 5 BEAR Al S A I &
AR R R s 2. = R R %
R 20 A/ SF IR R ™ L R SF AR R
Tl o 1 I SN = S X 1| IS I O €= <

14.96% .21.43 % 1 40.25% . Mg al WL, =-EF 71
B uN LR 1AL/ DORT RS AN i R R i 1
e .

2.2 =EHE#RKIREALEIER

2,21 bR RAE R ANFEAEF R =Bk
TR XS /INZE Bl 710 K B 4 v AR T R R L3R 6
T MK 8, NI 6 vl A, AN [EA K B ] = b AR AR
IR KT /INFZ e 2 R 5 W) A 5K B K OF 6T
fief A B R L B T A W, S K
i K 36 SR B B A T L B AR e
5T A48 br A A A T5 25 43 M 4 1R, O ik
Kruskal-Wallis %z 8, Z5 SR WL3% 7, a=0.05, %] W {9
X*(5) 2K 11.07, 1M 52 56 45 b b AR & 55 B 5 L 20 AR 4L
9 KW (B 34 KT I S8 3 BLR 5 40 A 1 3 1
K 46 X % ] Monte Carlo BHLIMAL T B85 19
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Table 3 Pairwise comparison results of Panax notoginseng seed germination and seedling growth in different densities

L7 i i WTE R fif 5
Indicators Seedling fresh weight Seedling dry weight Root fresh weight
Ll 45 24193 2H [ 22 ¢t i P 1A 2H 8] 22 (18 P 1A 2H ] 22 ¢l PE
Comparison group Inter-group difference ¢ value P value Inter-group difference ¢ value P value Inter-group difference ¢ value P value
2 —>3 3.12 0.36 0.72 3.38 0.39 0.70 2.88 0.33 0.74
2<—>5 6.00 0.69 0.49 5.50 0.63 0.53 4.62 0.53 0.59
2<—>6 5.88 0.68 0.50 5.94 0.68 0.50 5.62 0.65 0.52
2L —>7 2.75 0.32 0.75 3.00 0.35 0.73 3.94 0.46 0.65
2<—>8 5.25 0.60 0.55 5.56 0.64 0.52 5.62 0.65 0.52
2<<—>9 8.50 0.98 0.33 10.00 1.15 0.25 9.25 1.07 0.29
2<<—>10 8.12 0.94 0.35 7.25 0.84 0.41 10.44 1.21 0.23
2<—>11 17.75 2.04 0.05 17.88 2.06 0.04 18.38 2.12 0.04
3L—>5 2.88 0.33 0.74 2.12 0.24 0.81 1.75 0.20 0.84
3Z—>6 2.75 0.32 0.75 2.56 0.30 0.77 2.75 0.32 0.75
3L —>7 0.38 0.04 0.97 0.38 0.04 0.97 1.06 0.12 0.90
3—>=>8 2.12 0.24 0.81 2.19 0.25 0.80 2.75 0.32 0.75
3C—>>9 5.38 0.62 0.54 6.62 0.76 0.45 6.38 0.74 0.46
3<—>10 5.00 0.58 0.57 3.88 0.45 0.66 7.56 0.87 0.39
3L—>11 14.62 1.68 0.10 14.50 1.67 0.10 15.50 1.79 0.08
5<—>>6 0.12 0.01 0.99 0.44 0.05 0.96 1.00 0.12 0.91
5 —>7 3.25 0.37 0.71 2.50 0.29 0.77 0.69 0.08 0.94
5—>8 0.75 0.09 0.93 0.06 0.01 0.99 1.00 0.12 0.91
5<—>9 2.50 0.29 0.77 4.50 0.52 0.61 4.62 0.53 0.59
5Z—>10 2.12 0.24 0.81 1.75 0.20 0.84 5.81 0.67 0.50
5<C—>>11 11.75 1.35 0.18 12.38 1.43 0.16 13.75 1.59 0.12
6<—>7 3.12 0.36 0.72 2.94 0.39 0.74 1.69 0.20 0.85
6<<—>8 0.62 0.07 0.94 0.38 0.04 0.97 0 0 1.00
6<—>9 2.62 0.30 0.76 4.06 0.47 0.64 3.62 0.42 0.68
6<<—>10 2.25 0.26 0.80 1.31 0.15 0.88 4.81 0.56 0.58
6<<—>11 11.88 1.37 0.18 11.94 1.38 0.17 12.75 1.47 0.15
7—>8 2.50 0.29 0.77 2.56 0.30 0.77 1.69 0.20 0.85
7T<—>9 5.75 0.66 0.51 7.00 0.81 0.42 5.31 0.61 0.54
7<—>10 5.38 0.62 0.54 4.25 0.49 0.63 6.50 0.75 0.46
7T—>>11 15.00 1.73 0.09 14.88 1.71 0.09 14.44 1.67 0.10
8§<—>>9 3.25 0.37 0.71 4.44 0.51 0.61 3.62 0.42 0.68
8—>>10 2.88 0.33 0.74 1.69 0.19 0.85 4.81 0.56 0.58
8§<<—>11 12.50 1.44 0.16 12.31 1.42 0.16 12.75 1.47 0.15
9<<—>10 0.38 0.04 0.97 2.75 0.32 0.75 1.19 0.14 0.89
9<<—>>11 9.25 1.07 0.29 7.88 0.91 0.37 9.12 1.05 0.30
10<—>11 9.62 1.11 0.27 10.62 1.22 0.23 7.94 0.92 0.36
* 4 =tEMFIHREEPHI PR BERTESN R5 ZLEMEBEENBXMFHEEARERKNTIN
Table 4 Variance analysis for the allelopathic effects Table 5 Density effects of Panax notoginseng on
of exudates from seed germination on rape seed germination and growth of rape seed
- SRS T 3T I W
A5 R IR kﬁ%ﬁ N kﬁ}: Eﬁ = N tbﬁf?tf' " Gﬁiiz?in Gcrmyix;iii rate Shoout:I Ength
Source of variation (Jer'mmanon Germination  Shoot CRE/ T =F) index (23] (mm)
index rate length
0 7.62a 93.33a 55.20a
=L P E Density 84.43" 11400.00° 2413.73" 5 1.78b 23.33b 19.89b
R 1R 2% Experimental error 38.84 5000.00 1663.42 1o 1.69b 23.33b 27.33b
20 1.14b 20.00b 22.22b
P L AMAIER 0.05,0.01 KT %R BE. TR, 50 3.44b 40.00b 33.73ab

Note: ", " means significant difference.respectively at 0.05,0.01 level. The

same below.

W NG FEERIRE P<<0. 05 KF 125 B3 KRS F 8RR 1E P<<0. 01
KV LR RE, R,
Note: lowercase letters mean significant differences at P<C0. 05 level; cap-

ital letters mean significant differences at P<C0. 05 level. The same below.
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Table 6 Variance analysis for the allelopathic effects of

the water extracts from Panax notoginseng on wheat

5 B gy R i WTE
7R 5 ok U . L N . . .
. Germination Seedling Seedling dry

Source of variation . .

rate fresh weight weight
KR WAL B 2684.38  1819750.00°" 19376.33"
Water extracts treatment
iR 2 4481.25 768850.00  22841.50

Experimental error

x7 =ZLEkRENINEHEERKNKBEIEA
Kruskal-Wallis #; 5§ 25 5
Table 7 Kruskal-Wallis test results for the allelopathic
effects of the water extracts from Panax

notoginseng on wheat seedling growth

o bn R i WTE A% ZUR%E W
A Root fresh Root dry  Leaf Root Shoot
Indicators . .

weight weight  number number length
KW giit & 16.99 " 7.15 2.41 11107 12.71°

KW statistics

AR P A /NT 0,05, BURT I 25 A4 2 8] 9 A7 I
T HMBEEANEFESR.
AR =B K IR WA S /N2 ol B4 8 K S A

X8

AR HA —E BRI, HLA A K AR AR i SR A A
M 8 m L KRR AL BEXE /N F2 b e 2 A 5 T
BRI EN R F K B E N E R TR R
R ARG R 3, K IR PT RE S /N 22 10 K 2F BLAT S AR
TR A AR MR KR WON /N FE 1 A T T L B AR
FRALAN ) KR B E AN R A — 2 22 5. M B
KB WAL BT /N F2 1 e e E LB MR BEEE i
Ko IR B A SRR AR AR . R K
BWHSLE D 0.002 g/ mL IF L ¥ | R R0 R
T B SRR e R IR T R v
0.004 g/mlL I, B AR ff 5 048 A 1, LR JLIT AR I
febr 8 TR, AT, AR A = LR R Y R R
IR WA AR e JEE I 400 ] /N 22 A I g e B U LA A2
(S

ST E L S KR O /N A AR
A —EPE AR B =-E 4 bR T A
BAE A —E 22 57 . o B AR/K IR WAL BRZ X /N &2
F G L T ARG L 0 R R L e Y
A A [) R 2 i A T 5 1 T 98 K 3R WA Ak B A 9
T A R AR TR IR AR e L o R AR
B W T X

ZEARRABTNEMFHERDEEKFR

Table 8 Seed germination and seedling growth of wheat under the treatments of water extracts from Panax notoginseng

L Ay S -~ 3 = 3
K A gy MA@ i TR MR BTE e g i 5
. A Seedling Seedling Root Root
Water extracts Germination ) . . . . Leaf Root Shoot
treatment(10°g/ml) rate( %) fresh weight = dry weight  fresh weight = dry weight number number length
(10t g/#) 10t g/# 0t g/M 0" g/
XF 8 Control (0) 55.00a 437.50B 85.75abc 78.75 52.25 1.65 4.25 94.95
AR TER (0.2) 23.75b 345.00B 52.50¢ 22.75 22.50 0.90 2.25 77.20
Underground parts of
biennial plants
AR FE R ML R ER (0.0 36.25ab 907.50A 132.00a 78.75 78.75 2.08 5.75 171.93
Underground parts of
biennial plants
AR MR B (0.075) 28.75b 535.00AB 97.00abc 157.50 190.00 1.65 5.68 127.88
Aboveground parts of
biennial plants
M FH (0.1D) 25.00b 230.00B 60.75bc 990.00 118.75 1.84 4.47 182.52
Underground parts of seedling
K - FE 0.25) 37.50ab 965.00A 117.50ab 224.25 48.50 1.75 4.39 154.70

Aboveground parts of seedling

2.2.2 sbib ey BAE R AN A F BT = bR R
KRR ISR T T8 & R R ERm ILk 9. %
10, M 9 A, AN A= & B = b Al ik 7K R KT
B R AR A W R, X SR B T
R i T A 5 R D T X R 2F R AR T A 5 oK R
BFIKF . T 10 AT A, =B KRR T &
PRSIV P SINTE ¥/ S O EREY (S SR e

AR B RARR S, R W =L KR WAT AR 40 1 3 S
PP . = K FR RA B i i 4l vl Y A
LT R A ORI A R R A
JH A i i R o R K R R K R S 3 KR X
R AR R WA R K TR LR B, AR
Ar =R B AR T S K IR TR R G O R &l v AR K e
HEAE AT SR AR e T L =K RO il S 4
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Table 9 Variance analysis for the allelopathic effects of the water extracts from Panax notoginseng on rape

e e v =
S o # 0 P i W E A AR
Source of variation Germination rate Seedling Seedling Root Root Root
fresh weight dry weight fresh weight dry weight length
KE WAL P Water extracts treatment 145.83 62460.21" " 52.01° 1009.12" 8.32 414.22° "
i 46 1% 2 Experimental error 300.00 15266.75 46.44 3978.77 44.50 184.28

X100 FARZEKERLEBTHXMFHEZRDEEKER

Table 10  Seed germination and seedling growth of rape treated with water extracts from Panax notoginseng

-~ g o i T fi 1w MO f@ Rt mKREK
IR WAL B . e Seedling Seedling Root .
. Germination rate . . . dry weight Root length
Water extracts treatment(10%g/mL) % fresh weight dry weight fresh weight (10" o/#) Crmm)
! 10" g/ (10" g/ 10+ g/M) &
Xt #8 Control(0) 100.00a 98.25C 18.00b 14.08b 6.65a 22.15C
AR TR (0.2) 98.75ab 175.00B 18.50b 35.50ab 5.15a 27.45ABC
Underground parts of biennial plants
AR MR R (0.0 98.75ab 250.00A 21.50a 37.50ab 5.45a 30.95AB
Underground parts of biennial plants
TARE MR L R (0.075) 98.75ab 222.50AB 20.50ab 56.25a 5.42a 34.00A
Aboveground parts of biennial plants
T E (0.11) 92.50b d 237.50AB 22.00a 24.25b 6.22a 30.95AB
Underground parts of seedling
L 1A 0.25) 98.75abc 215.00AB 19.50ab 35.00ab 6.55a 24.00BC

Aboveground parts of seedling

i 1 AR
3 it

P25 R 2 J A ) o A I 0 119 — A T B
W, = LRZHFEERMEY RR TN E IR,
PEARR, =B H AR B A — SR 05T (E AR G E ST
IAE R GERRA o ABFIERI LR T 1% Fh a8 %)
=P R gl AR RS R L S5 R ER =B R
R R0 R N o N AN G AN S
HORESEERH - EWERE. XU =M T
i iz o i AT BB ) A — 5 R el o AT O 19 A UK
Yol . X AREJE TN ()4 B AR R T R R
JIT A B4 5 A P 53358 26 11 i 1 oA A ) B 5 BT
TR T 114 7 6 S R B8 o DT 8 G A S A T e A i
(FLIEAEEE 20000 (HASBFFE AN ] Ak B A 22 53 22
RBOBAT IR E B K Jeh i A 1 Tt — PR
o ARWPSIE L TR G AR T, =B
S T 23 00 W %ok SR A AR SR T A5 R R B
TSR Bl T 25 R R 28 45 BB v PRI L 7% b
JE 2 20 K/ T - 40 0 VR f ol PR R
=LA K S AR A G R R AT R 2 0 i R
Py Joic 3L i 400 A 3l S T B e 2E B Al R

ATy o Xt e 0 B A LA R R 2O — P i

VAR B T 4 K, B Y Ak R A B R R R A
Xof 52 ARAE ) 7 A A5 B A T G/ 05 45, 2009 5 T Al
HEEE L2009 5 AR DR #1145, 2006) , FhEZE(2010) BHESE
=R KR VRN N Ay A K A B o A
FH 5 Bifi 7K 0 V00 3 880 0 P S L T AR S 50
Ferpr, AR AR = R R T B K R A R [ i Ak
BT W VE R[] AR J32 0 o /N 22 & 1 A T e ik
JEHTREGE /N2 G AR K SR B BT A RN — B
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