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Research on allelopathic autotoxicity of water extracts of Polygonum capi-
tatum
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Abstract: To study the effect of water extracts from different parts (roots, stems and leaves) of Polygonum capitatum
on its seed germination and seedling growth, the water extracts were prepared artificially and their bioactivity were tested. The
results indicated that there were no inhibition on its seed germination rate, germination potential, germination speed, germi-
nation index and vigor index at lower concentrations ( <10 mg/ml) of different water extracts, and even which could promote
the seed germination and seedling growth. However, the seed germination and seedling growth were inhibited by the concentra-
tions of the water extracts at higher concentrations (>10 mg/ml). In particular, when the water exiracts concentrations in-

creased to 500 mg/ml, the seed germination rate and the germination potential were decreased to 10% and 0.8% compared to

control, the germination speed was one-twelfth of the
Y #5 B H#7:2017-09-13 control, the inhibition rates on seed germination was up to
EEWME . SNEABETRESTE [ BAA KY F£(2015)452 5] 5% 80.4% , and germination index and vigor index were 0.5 and
MABHEITICG R0 H [ EFHE LH 52(2014) 7168 %5 1
UM LY HE B B E (2017158322) 5 5N HUH T
R AR QLI H (121501401008 ) 5 5t 44 B FH il
FEHRIE R [ BB J TRF(2015)2001 5]
EER N0 55(1987-) , 55 HOR Pt 18-, PRI, 2 A3
B SIGREZ S, (E-mail) Lyong82Immm @ 163.

1.1, respectively. Generally, the order of inhibitory activity
of water extracts from different parts of P. capitatum was
stems, leaves and roots from strong to weak at the respect of
the synthetical allelopathic index. In conclusion, the water
extracts from different parts of P. capitatum had serious al-
com lelopathic autotoxicity, which could be an important factor

BIREE X 3 (E-mail ) gyly68@ sina.com for continuous cropping obstacle of P. capitatum.
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Polygonum capitatum; continuous cropping obstacle; allelopathic autotoxicity; water extracts
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[FIFRBEME], Y BTk B 250~ 500 mg/mlfsf, #53F  RZEEUEA 25.0~27.0 i 1.6~ 1.7 i, (H /K= 48
TR KR, KRR R =100 mg/mlff,  WITREKETE 2 500 mg/mlb], #h & 2840 H L
HF R RTIR R IR 28], R e 2 250 mg/ml ZEEUMBI AR R 3.0~5.0 §.02~0.3 i, 3 FiA[H
IHIRCHR) ZEIE RSB i, KRR =100 mg/ml  ZKIZEEIR T AT & 205 M R $0m R 28 4k, (B L IAR
BRI TR 2 (AR R B M R, 3 MORTE]l  WRZER 232 3 B SR A, Bl 2 v J3E T i 4 B 43 Sl
IR TR EIAN 5 me/mlf HANF R 2780 HY XAy 1/3~ 17281 1/3~3/4(K 1),

F1 SEERRBAOKBIRI LT & FRWSEH M0

Table 1 The effects of water extracts from different parts of Polygonum capitatum on the physical features of its seed germination

%;J(itﬂ% HOK R AR KRR KB
=y
{Z?J}‘E k#F - OHY MR EREK SR kF HIg iy RK EFRK kHF HIg iy BRK K
(mg/ml) B RIEFH A (om) (cm) B ORFH K (em) (em) B OREHOE (em) (em)

0 24+1b  1.5b 2 1.8+0.2a 2.8+0.6abc 24+2a 1.5a 2 1.8+0.3a 2.5+0.3a 24+2b 1.5b 2 1.84#0.3a 2.5+0.3a

5 27+la  1.7a 2 1.6+0.3ab 2.1£0.1c 25+2a l.6a 2 1.6£0.la 2.840.3a 27+2a 1.7a 2 1.9+0.5a 1.8+0.5ab
10 24+3b  1.5b 2 1.6+0.2ab 2.5+0.2ab  18+2b 1.1b 2 1.6+0.2ab 2.4+0.3a 21x2b 13b 2 1.6£0.la 2.3+0.4a
50 22+3b  1.4b 2 1.4x0.1b 2.6+0.6abc 11+2¢ 0.7¢ 2 1.4%0.1lab 2.1+0.6ab 17xlc 1l.lc 2 1.4+0.la 2.5%0.3a
100 19+2¢ 1.2¢ 2 1.6+0.4ab 2.7+0.2a 9+2d  0.6c 2 1.1+0.3bc 1.9+0.6ab 12x2d 0.8d 2 1.6£0.3a 2.4x0.4a
250 14+1d 09d 2 1.2+0.5b 2.1x0.2bc 6+xle 0.4d 2 0.9£0.5bc 1.7+0.3b 9+2e 0.5¢ 2 0.6x0.2b 0.8+0.3c
500 3xle 0.2¢e 2 0.6+0.1c 2.0+0.3bc 4xle 0.2d 2 0.9+0.3¢c 1.6+0.2b 5+£2f  03f 2 0.6x0.2b 1.1+0.4bc
F)— B R 5 AN R /NG S 3R 22 53 .35 (P<0.05) s RN FRER R 2 5 A B3 (P>0.05) ,
22 KUEHFEFEREHFER 025 .
S AR 25 K BRI R A TR 51 020"
TF 8.3%~66.7% .9.2% ~ 63.3% ,11.7% ~ 66. 7% %% 0.15 b
(P<0.05) ,3 FUR Rl K R ST W FE A 5 mg/ml St T
PRI 1A L, W TV T 34 sl B
Wi 2524 10% (FE1 1) o SAES AR WL A

0 S0
KPR IRSE (mg/ml)
KRR, s 2GR m KRR
AA/NE FRFERZEF BE(P<0.05) ; MF/NE F 8 2R 2% 5
KR EE(P>0.05) .

(=]
I
(=]
W

N 10 mg/mli 5~ 2F 8 R ik fe = 0. 2, itk =
PRI BE A S me/ mlEFh - & 2 803 58 g g 1
0. 1, 2K R T Ah S 25 R BT X R4, B
& 3 PRI IR AR R o B 4 JBE T e b i 2 3 1

W = LA IR 171218 2) B2 SEERREMA R T R S
sr ”a% Fig.2 The effects of water extracts from different parts of P.
60*};%]? aI . capitatum on its seed germination speed
g 451 d
| 1. 23 SREMTFRFH RFWHE RFEMR
s o ERAL
o BB . Si%) E%?ﬁ“%@fﬂ?ﬁ?%%,ﬁﬁfﬂﬁﬁﬁ% , k%ﬁ“@_ﬁ
IR VR (mg/ml) j(’ﬁ%ﬁjj@j%’ﬁ%ﬂ%% ety fﬂn e
PEEMUKR BTV E 10 mg/ ml I Fh 54 25 40

KRR w8 2RI I RKIR P

KZE 22.5%,500 VA ZF BRI 2 0. 8% , 25 (I
RIRVING 5 37 22 5 .35 ( P<0.05) s IRl /NG 5 7 2 5 0,500 mg/m 23l o

ISR A T JEE T i o1 2 4 2 e

ANEFE(P>0.05),
B1 SRR E R LT & F RO HM F0, B 2K KRR R 5 mg/mlit, &
Fig.1 The effects of water extracts from different parts of P. %Tﬂ] ﬁ?ﬂ $ i’/] j‘j ﬁl {E , ﬁi}’ %IJ {E& § -11.2% N 7. 7% N

capitatum on its seed germination rate -13.1%, ]}ﬁ% ﬁﬁ %dgg ﬂ- r% ﬂ‘] j\] IE@E. S %ﬁ-i j( ,
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500 mg/mlH}53 3k 86. 2% 84. 2% 80. 4%, FHE % 500 mg/mlif 43 IfE 2 1.9.5.0, 25 HKE

FhF % ZEHEEORTE T8 BOH K Z5 6 AL B 715
IR/ R ZE S & 248 55 B 4 i e H: i v
BT R 3 4 AT SRR 25 KR R
TR BT v BN R HCAD - & 2R 55 % 1 Fe 80 bR
AL AR AR P TR IR R 10 mg/ml A& 2
FEBOL T RO B R A 30. 7,126, 3, Bl i e
F2 SRBEREBEARERNEMTRFR & F M EYM

PRV BRVRBE R 5 mg/ml N T R 28 BUE 43 59 25
ik 23.1.23. 0, W6 AR EUA 539 =ik 103. 8.84. 3, {HE
& R E TR BN, 2 500 mg/mli}, Z5K12
PEBAL TR K RGBS B B E 0.5.1. 1,
7K 4 VA B %) K 2 4 B T TG T 48 By AR &
1.83.1,

Table 2 The effects of water extracts from different parts of P. capitatum on its seed germination potential and the inhibition rate

K B kB kB B
(mg/ml) REHH(%) REFIMHIF (%) REH(%) RZFIMHIA (%) BEFH(%) RN (%)
0 14.2 0 16.7 0 16.7 0
5 19.2 -11.2 14.2 -7.7 13.3 -13.1
10 225 -0.2 9.2 25.0 12.5 11.2
50 15.0 8.2 8.3 53.2 10.8 26.1
100 12.5 19.2 42 60.0 7.5 47.5
250 8.3 4.9 1.7 75.8 0 62.8
500 0.8 86.2 0 84.2 0 80.4
40 . 160 a
350 140
30 120 A
25t o 100 i
= 2 B = R
e : Rl I ‘
® I5FB 4 b RS 7R 7 E
ol E g ol K i
5 % i b f 201 X % :
LB B B E B B O ol C: ¢ e e
0 5 10 50 100 250 500 0 5 10 50 100 250 500

FKIRARIT IR (mg/ml)
KRB = 2RI @ KR 2
AR NE FhEFIR 22 5 3 (P<0.05) s HlF/NE FhERR 2 57
AW (P>0.05)
B3 SEERRIBBAKERESEMFRFELAIZM

Fig.3 The effects of water extracts from different parts of P.

capitatum on its seed germination index

24 IBHEMFEFZIERUBIEE (R REE
L BIEE (M)
M2 3 AN, AR 7K R B T T B vk I T 50
mg/ml, 25 /KR FER BT W AR T 5 mg/mlff 4%
BhR RIE SRR IE, RN FPF & 25K L EH
FR ZEAR R HAT A HE AR F, JH Al 3 5 v B B 3
T BBREE W E T 2 250 mg/ml i % Fl 7 & 2
R R ZFEEEN HIAE B, 500 mg/ml kb X} FF &
ZERINGIVE H Ak, AR A LB 8 B M 1, BR

AR HEE BT (mg/ml)
KRR S ZKERART m MR AR )
RRVNEG FHRRER BE(P<0.05) s HIF/NE FHRERER
ANEFE(P>0.05),
B4 LEELRIBOKZREIEHMFEHEROZNE
Fig.4 The effects of water extracts from different parts of P.

capitatum on its seed vigor index

500 mg/ mIB AR K 32 FE IR & ZE 40 il 55 BH (240,
HA TR AR B 25 AR B VR 4 e o T
R PR
2.5 SBHBERRETOIKBERETELEEKNZMN
SAEBEL I RE TR AN )RR B Gy AR £ A
8], MR ZEARFRIEES B RTR AR, Horp  ARUK
AR P YIS A, R EE 2 250 mg/ ml )
Al I R RS SIS, 2K KRR
R =100 mg/mlB, D ET 0 7 AR RTIR , 585 W1 i
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{ifs) AR RSB W i, i 4 T, S AESEAR
IR T 100 mg/ml ZE/K RN T 50 mg/ml
HKIZHERART 10 mg/ml B2l S5,
B ST B T8 = SR, 500 mg/ mliF4IT
RS X IR 2/3.2/3 1/3, # KRR
LT AR BATIIRIFE 500 mg/mlHITTH 24351
$72.3 om 1.9 om, ZIKIEHERH 10 me/mlN4H 2K
SKIERE 3. 4 om , WRBEHE— 2 TH I 4T 2 K TS
F3 SLEBEREIBBLKRIREIT ETFRIFLBIEH(RI) HZIE

FHUMEZE K I AR 2.2 om AT KB FFE T
R, B2 S ATH, SR AKIZ RN 5 mg/ml A4l
BARZE L ik 0.8, 135 8 X IR 4, 500 me/ ml B IRAR
ZEHANCR 0.3, 8T X R, ol vk B 2 0
TES ZOKIZRBTRN T B A () ARZE G
SR, KRR R 5 me/ ml B IRKR ZF LU ik 1.0, 8
R TR, 500 mg/ mIBSZ G IRAR ZE LK 0.4,
FART XA

Table 3 The effects of water extracts from different parts of P. capitatum on the allelopathic index of its seed germination

KRR

Ny AR ZERRIR oK R B
(%@J\E% KRR ORFHER R GAME RER RFEE R el RIERE RIFEERE RIER Sok
(mg/ml) (R (RI) (R #8¥(M)  (RD) (RI) (RI)  48%(M)  (RI) (RI) (RI) HEE(m)
0 0 0 0 0 0 0 0 0 0 0 0 0
5 0.1 0.1 0.2 0.1 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.1
10 0 0.4 0.4 0.2 -0.3 -0.4 -0.3 -0.3 -0.1 -0.2 -0.1 -0.2
50 -0.1 0.0 0.1 0.0 -1.2 -1.6 -1.3 -1.3 -0.4 -0.2 -0.2 -0.3
100 -0.2 -0.1 -0.0 -0.1 -1.5 -1.8 -2.1 -1.8 -0.9 -1.3 -1.1 -1.1
250 -0.8 -0.9 -1.0 -0.9 -3.2 -7.9 =55 -5.5 -1.7 -5.9 -9.1 -5.6
500 -6.2 -0.1 -9.5 -5.3 =55 -0.2 -4.1 -3.3 -4.1 -0.1 -0.6 -1.6
F4 SHERERBBAKZRBEELHEERKHZ M
Table 4 The effects of water extracts from different parts of P. capitatum on the physical features of its seedling growth
KRR KRR KRR K R B
@Dﬁ;ﬁ ii§ N FK (i3S #FK A PN
gy "THEC G (m)  TPEC () (emy  "PEC (em)
0 2 1.7+0.2a 3.2+0.5a 2 2.1x0.1a 2.8+0.5abc 2 2.1+0.1a 2.8+0.5a
5 2 1.8+0.2a 2.4+0.2b 2 2.1x0.1a 2.9x0.1b 2 2.0+0.3a 2.1+0.4b
10 2 1.7+0.2a 2.7+0.3ab 2 1.9+0.3ab  3.4+0.1a 2 1.9+0.2a 2.6+0.4ab
50 2 1.7+0.5a 3.1+0.1a 2 1.7+0.2ab  2.9+0.3bc 2 1.5£0.1b 2.8+0.1a
100 2 1.7+0.2a 3.1x0.1a 2 1.5+0.4b 2.60.2bc 2 1.3+0.2be 2.5+0.1b
250 2 1.5£0.1b 2.9+0.1a 2 1.5+0.4b 2.620.1c 2 1.1£0.2cd 1.9+0.1b
500 2 1.1£0.3¢ 2.3+0.4b 2 1.8£0.5ab  2.2x0.5¢ 2 0.7+0.3d 1.9+0.5b
[ — B K5t J5 AN 6] /NG FRE R R 25 5% 13 (P<0.05) s Ml A /NG FREF R 2 57 R (P>0.05)
x5 LEEAEBUKZRBANEMFEFRGEERKKZM
Table 5 The effects of water extracts from different parts of P. capitatum on seed germination and seedling growth
KRR KR S ZOKR I KRR
JB e L
(mg/ml)  FOFRRALH ARSI TR 2 1 AR IE L T IRAR 2R L LRSI
0 0.7£0.1a 0.5+0.1b 0.7+0.2ab 0.8+0.2ab 0.7+£0.2b 0.8+0.2abc
5 0.8+0.2a 0.8+0.1a 0.6+0.1ab 0.7+0.1ab 1.0+0.0a 1.0+0.1a
10 0.7+0.1a 0.6+0.1ab 0.7+0.0a 0.6+0.1b 0.7+0.1b 0.7+0.0b
50 0.6+0.2a 0.6+0.1ab 0.7+0.2ab 0.6+0.0b 0.6+0.1b 0.5+0.0cd
100 0.6+0.2a 0.6+0.1ab 0.6+0.2ab 0.6+0.1b 0.7+£0.2b 0.5£0.1cd
250 0.6+0.2a 0.5+0.0b 0.5+0.4ab 0.6+0.1b 0.7+0.1b 0.6+0.1bc
500 0.3+0.0b 0.5+0.1b 0.5+0.1b 0.8+0.0a 0.6+0.2b 0.4+0.1d

[f]— 5 5 AN Rl /NG R F R 22 5 1.3 (P<0.05) s A /NG FhER R Z 7 AR #E (P>0.05)
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JE AR 5 1 B P 2 b R A RS 30 R SR ER B
T30 R SR ol Hp 2 60 R TR R BR B 2 Ak ) I, in
Jil T 2R AR A R I R e

BT S AESR 25 KR SR R &
g AR K HAT — s AR S AR {E
TSRS R B ., 3 FOR K IR E = T 10
MR (I AR 274 (AR ) DA K P AR S AR A B
IR, 500 mg/mlisf  FF & ZFAREE R 10% A4, K3
HRAL X IR 1712, & ZE M 35k 80. 4% L
B EREREE 0. 8% LIF, K ZEHEBORIE 1138 H
H0.5.1. 1, SHEbrfliEds $ % o5 A e Bs = 3k
TEZE R [RIFB A K 2 BB & 2 sl it A R i
VEF AR R B0 25 K2 488 > /K 2 4 > MR K =
P, 2 L SRR 2R HOR RO K IR R
AW AP F AR AR AT R R L R i )
B E KRR b2 i o ke 32 50 F 10 G 4
VIR TRt — 05, EERE bRk pe sk AR 3% 1
RRBEIE BT A " R R AR RV R, AR R
TGt A BSCR B R #5 it « (1) /R TT R v B
Wk e b Sk AR AR R ARAESR R, bk G 2
F S AR ™ A 5 (2) RATEBE B R 5 50 H
FEMEAILE A, WA RO A A R b J
Y BB (3) AL BR R 0 Z AR AR AE | R VRS AE

i BEHEAT AR AR T, I AR A 7 S R P R G A ) i
VB RT R R B A7 8505 3K

B, AF A RGN BRI 25 e B A A TR F]
Sy RHE R T SRAEAR A |
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