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F1 TRRELERBRD HYIE b RER
Table 1 Allelopathy of the root exudates of Pinellia ternate on the radish in different concentrations
IR RS RAE SRR AR T & FlHERIN FTIE
Treatment concentration Germination Germination Seedling radicele Radicele dry Seedling bud Bud dry
/(gL 1) energy/ % percentage/ % length/cm weight/g length/cm weight/g
0(CK) 64. 67b 88. 00a 6. 094 7a 0.010 7a 3. 769 6a 0.036 9a
1.122 3 70. 00ab 91. 33a 4,152 8b 0.012 2a 1. 970 2b 0.030 7b
1.122 3X1072 67. 33ab 92. 00a 3.957 7h 0.011 7a 2.274 Ob 0.034 lab
1.122 3X1074 78. 00a 95. 33a 4.913 9b 0.011 3a 3.194 Oa 0. 033 7ab

1 RS R T A RFon 257 8 % (P<0. 05, FH.

Note: Values with different lowercase letters within the same line show significant difference (P<Z0. 05), the same below.

2 TRRELERRS WY AL BEER
Table 2 Allelopathy of the root exudates of Pinellia ternate on the Chinese cabbage in different concentrations
IR R R YRR JEART B NS S FTHE
Treatment concentration Germination Germination Seedling radicele Radicele dry Seedling bud Bud dry
/(g LD energy/ % percentage/ % length/cm weight/g length/ cm weight/g
0(CK) 70. 00a 93. 33a 4. 862 7a 0. 004 8b 1. 407 2b 0. 007 Oa
1.122 3 63. 33a 97. 33a 3.5117h 0. 003 3¢ 1. 901 9a 0.007 4a
1.122 3X1072 69. 33a 98. 00a 5. 518 7a 0. 004 4b 1.339 7b 0. 007 3a
1.122 3X1074 68. 00a 95. 33a 5.158 4a 0. 006 6a 1. 324 4b 0. 006 7a
3 TRRELERBRD DY B FNLRER
Table 3 Allelopathy of the root exudates of Pinellia ternate on the lettuce in different concentrations
IR R R YRR JEART B NS S FTHE
Treatment concentration Germination Germination Seedling radicele Radicele dry Seedling bud Bud dry
/(g LD energy/ % percentage/ % length/cm weight/g length/ cm weight/g
0(CK) 87.33a 100. 00a 4. 426 Oa 0.002 2a 2.186 Oa 0. 005 la
1.122 3 68. 67a 100. 00a 3.178 7h 0.001 9a 0.939 7b 0. 002 8¢
1.122 3X1072 84. 00a 100. 00a 4,553 5a 0.001 8a 0. 932 3b 0. 003 5be
1.122 3X1074 80. 00a 100. 00a 4.339 7a 0.002 3a 1. 039 3b 0. 003 6b

A RSEIMEIE R B WO, O 2. 1.4 XISESRALEMER

TEAGR . SWREEN 1.122 3 g« LAY, RELZE R 4 AT, A RAR R ISR BSERs T &

B BRIV ARR AN, 20 B A NIRRT AERE R ISR, S E R R W

71. 801 43. 0%, YIuE 1.122 3 g » L', XTOLSRAR T 15 K R,
LTHTEARARR AR A ZF i B TR

F4 ARRELERRS WY AL BEIER

Table 4 Allelopathy of the root exudates of Pinellia ternate on the amaranth in different concentrations
IR RIS RIER HEEREK BEAR T & R FTHE
Treatment concentration Germination Germination Seedling radicele Radicele dry Seedling bud Bud dry
/(g L7 energy/ % percentage/ % length/cm weight/g length/ cm weight/g
0(CKD 24. 33a 99. 00a 2. 108 3ab 0.001 9a 0. 841 3a 0.002 la
1.122 3 29. 00a 96. 00b 2. 053 3b 0. 001 3b 0. 827 9a 0. 001 3b
1.122 3X1072 31. 00a 97. 67ab 2. 286 7a 0. 001 4b 0.758 7a 0. 002 4a

1.122 3X10™4 32.00a 97. 00ab 2. 167 4ab 0. 001 9a 0. 763 8a 0. 002 3a
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Table 5 Autotoxic effects of the root exudates of Pinellia ternate in different concentrations
AbFRHR RIS R YRR JEART B NS S FTHE
Treatment concentration Germination Germination Seedling radicele Radicele dry Seedling bud Bud dry
/(g LD energy/ % percentage/ % length/cm weight/g length/cm weight/g
0(CK) 33. 33a 95. 00a 2.246 7a 0.012 la 2.586 7a 0.029 7a
1.122 3 1.67b 33.33¢ 0. 285 6b 0. 000 0b 0.423 0b 0. 000 0b
1.122 3X1072 5. 00b 26. 67¢ 0. 866 7b 0. 000 0b 0. 545 6b 0. 000 0b
1.122 3X10—¢ 5. 00b 50. 00b 0.516 7b 0. 000 Ob 0. 459 6b 0. 000 Ob
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Table 6 Assessment of the sensitivity of five tested materials to allelopathy of the root exudates of Pinellia ternate
SRR TR BURIER — R AURAE R
The third sensitivity The second sensitivity index The first sensitivity index
SRR index(Ms) (Mz) (M)
Acceptor
- WRAT  BTURN  SEAKE RE R5%  UERK  WRTRE  SEEK SRR
Species Seed germination  Seeding Germination Germination Seedling radicele Radicele dry  Seedling bud ~ Bud dry
level stage growth stage energy percentage length weight length weight
¥ M Radish —0.04 0.07 —0.16 0.10 0. 05 —0.29 0.09 —0. 34 —0.11
3£ Cabbage 0. 00 0. 00 0. 00 —0. 04 0. 04 —0.03 —0.04 0. 05 0.02
B% Lettuce —0.16 —0. 06 —0.27 —0.11 0. 00 —0.09 —0.09 —0.56 —0.35
3% Amaranth 0.01 0.09 —0.07 0.21 —0. 02 0.03 —0.19 —0. 07 —0.06
2L H Pinellia —0. 82 —0.75 —0.89 —0. 88 —0.61 —0.75 —1.00 —0. 82 —1.00

TR R R R G TR AR AL RN 8 B (RD (A FURIS AR E TS . TR,
Note: The data are from the allelopathic index(RI) caculated by the germination rate and germination potential through sensitivity index formula, the

same below.

2.3 FEREMCPYARRERM 5 Bk WREREEHN, 1122 3,1.122 31077,
LG 1 R 1.122 3X107* g « L7" R BE (1 4L S84 o 4 (JR] ¥k

LB 2 R et 5 e AT OB HON 50 RS
B LI (e D, WAk PR gt IBRMD D 100766070l 6076, FLAkfF



5 1533

It B B Z2 133

PSR 43 1R 0. 26.,0. 21 F1 0. 20; F F 84 & #A
(AR R 43 51k 6024, 4000 1 40045 S B A
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Table 7 Comparison of allelopathic potentialsof the root exudates of Pinellia ternate to five tested materials (My)
YrFKT s SR
Lanwop
Accet Species level Seed germination stage Seeding growth stage
r
ceepto 1.1223 1.1223X1072 1.122 3X10—4% 1.1223 1.1223X1072 1.1223X107% 1.1223 1.122 3X10=2 1.122 3X10~4
material
g+ L7 /(g L71) /(g+ L7 /(g+ L1 /[(g+L7D /(g+ L7 /(g+L1) /[(g+L7D) /(g L71)
# I Radish —0.08 —0.07 0.01 0. 06 0. 04 0.12 —0.21 —0.18 —0. 10
3£ Cabbage —0.05 0.01 0.03 —0.03 0.02 0. 00 —0.07 0.01 0. 06
W Lettuce  —0.23 —0.14 —0.12 —0.11 —0.02 —0.04 —0. 36 —0.26 —0. 20
W3 Amaranth  —0.06 0.03 0. 06 0.07 0.10 0.11 —0.18 —0.04 0.01
2L B Pinellia —0.86 —0.82 —0.78 —0. 80 —0.78 —0. 66 —0.93 —0.85 —0. 90
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Table 8 Comparison of autotoxic effects of the root exudates of Pinellia ternate in different polarity
=REURIBR TREURIBS — R
The third sensitivity The second sensitivity index The first sensitivity index
R £ index(M3) (M) (M1
Polar fraction YRk MTHAN  HAERE 2EH REE  HEEK BRETHEE  4NFEK FTRE
Species Seed germination  Seeding Germination Germination Seedling radicele Radicele dry  Seedling bud Bud dry

level stage growth stage energy percentage length weight length weight
AITHBEAH —0.01 —0. 24 0.21 —0. 14 —0. 33 0.22 0. 28 0.16 0.18
Petroleum ether phase
=
RO —0.27 —0. 46 —0.08 —0.31 —0. 60 —0.14 0.14 —0.01 —0.31
Chloroform phase
123
ZmZpi —0. 36 —0. 49 —0.22 —0.31 —0. 67 —0. 48 0. 09 —0.17 —0.32
Ethyl acetate phase
E TR —0.17 —0. 43 0.10 —0.26 —0. 60 0.07 0.10 0.29 —0.07
Butanol phase
B
FHAR M —0.10 —0. 26 0. 06 —0.19 —0. 33 —0.44 0.27 0.22 0.17

Water phase
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Allelopathy of Root Exudates of Pinellia ternate

TANG Chenglin®'? , LUO Fulai**? ,ZHAO Zhi*?, WEI Guangyu' , HANG Ye!'?,LIU Hongchang"'?
(1. Agricultural College, Guizhou University, Guiyang, Guizhou 550025; 2. Guizhou Key Laboratory of Propagation and
Cultivation on Medicinal Plants, Guiyang,Guizhou 550025)

Abstract; To research the allelopathic effect of Pinellia ternate root secretions to different acceptor
materials with bioassay method, Pinellia ternate root secretions and its different polar components
were used as donor materials, and Pinellia ternate, asparagus lettuce, radish, Chinese cabbage and
edible amaranth were used as acceptor materials. The results showed that Pinellia ternate root
secretions had allelopathic inhibitory effects to Pinellia ternate ,asparagus lettuce and radish, and the
effective strength was the maximum to Pinellia ternate, followed by asparagus lettuce. The
allelopathic effect of Pinellia ternate root secretions had concentration effect, and the allelopathic
effect was the strongest with the concentration 1.122 3 g « L™!, and showd allelopathic inhibitory
effects to all acceptor materials. The allelochemicals produced by Pinellia ternate roots had a large
polar scope,and the autotoxicity strength generated by different polarity parts was different,of which
the autotoxicity strength generated by ethyl acetate extracts was the strongest, and could strongly
inhibitor Pinellia ternate buldlet to germinate and seedling to grow. Root secretions might be one of
the reasons that generates Pinellia ternate continuous cropping obstacle and one of the reasons that
low emergence rate and serious sprout of Pinellia ternate in field, allelochemicals produced by Pinellia
ternate root secretions had some selectivity, allelopathic effect showed only under suitable
concentration and acceptors.

Keywords: Pinellia ternate ;root exudates;allelopathy;autotoxins
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