ISSN 1000-0933
CN 11-2031/Q



2% e

&9 (SHENGTAI XUEBAO)
pensmaerny b 325 £ 148 202F7H (FAT)
H X

IRV IREY R B AL IR A K o A TR IE U AT R e T 3k A EE BB, & (4291)
SR K Ao KA BRAE SR AR S A 5 il AN 4 A KA P9 ROE SR - K B F R T E L, (4300)
BIEIL W HRIER B S 8 RERSL B T 5 RAG S D BE 0 v e KB, BT, TR, (4309)
TooBol) A YR AT DR B R A S HEE R T H Y ATAE By oveeeeeeeeneienns RN HEAR,E R, % (4318)
BT B 0 LA AR T 18] 7B T HUIE T 7 e e eveeremrnrerrneneennneneeneieneenes ?%3}:’;?]]%%’%7@‘%’% (4329)
DI R e D 7 b S S P /ﬁﬁx—g,gg—%?,ﬁﬁnﬁz,% (4343)
AT G AL NDVI Bh 25 B AT G A GG PRI L wevverererenenreneresmarninenenennens ﬁ A, s kN % (4352)
T3 6 Fr F SRARAEFR ZHAR AT IR T TP v eeeneeneenenne e, HhL BB EHE L (4363)
I Zli/ Bl AR Ak LA AR R B A Fe AR F B FEAIE e OB EBE MRE.E (4371)
BIE 7 XA &, K AG L B2 L AUBR B 508 e evenevmmernneen e wER, /]‘_J&}]i KA, % (4379)
KEsFT KA F i 2I3E B B A N A rA e ] MG B4 E , T 5%, % (4388)
LT 7R IR M B AR A TR HEAAL I B T4, *}}\)f;%,/l\ JII, % (4396)
2010 4 F 5 7hIT 0 MR B A AUBE 0 A B AL B IR oo XKE,ENE K L% (4403)
#7484 R ILAR M F) B ARA) R 0 T AR S AL E AT FAL R AT AT oo 2 OB, E XY F % (4413)
IR A MBEE SRR R O MIE R IEIE IR ;aj.ﬂa MIEE, E N F (4421)
BRI ETAESAAERN D RRBER] 4 e g, FIA T X E (4434)
I F E R B IR AP BEEAE S AR PG ISSR AT cvveeevneeennns kA, E B, BRTE (4443)
BRI 4 % S A AT A AR A 0 A TR A A B e HA T AR, TR, % (4453)
A5 BHBAG Z A A E B AT BRI HR e B, B M, T B, (4462)
CPE#ﬁﬁ%;ﬁﬁﬁ"}‘#ﬂﬁuﬁ#ﬁﬂ%éém#&é’]i?ﬁ“%tﬁﬁfi --------------------- BRE kA HEK,E (4472)
Bk £ A Ko A R AR K IR B PAEPF1 8 S B R IE cvveeeennnnnneneennnen M, A F A, % (4481)
ﬁv}fymm»rs7J<,x¢mxmﬁ+71<i#ﬁ4mmawmm --------------------- AW, E #,8 #,% (4488)
KRB EHERRETIEIEIRZ LM A ISR A S FAEA v

....................................................................................... MEFE X W, WEILAR,E (4496)
EF I H AR R AL S ZERAT S KA A KRB FG ST RGBT G oo

....................................................................................... T ,x& #, I ##1,% (4505)
B JE Fa Rk F AT 5 K RAE BAF G AR AT TG0 v venevmeeenreeeeee e o R A=, R 8% (4516)
BEREPEET S a AR e B, EEAE AR, % (4525)

RAHT T ASE LTERFEE RN R AN FBRH R T OHERAR RXE,F (4535)
L R R R & B o 1LY - b R TR T T T EXR  E K AR S (4544)
Tt 55
BT HAAR B GG T BB GLBEJE v Fif%z\ IR, M A TR (4553)

/}bﬁugfh}ﬁz«;}l ZE BRI R H T ceeeeerrreeeeee e 2%, méﬂ}] é%ﬁ] , 5 (4566)
i) i i
PR AR IR AT ILIR FI B R e W E Tk gj(’g%{gg@%,% (4575)
S ETE
HAE RS R AR BB R A IACT W T R IO TT T TBIN T AT A KA o8 e

....................................................................................... X F R B, K ﬁ/’(,% (4585)
BT RE AT ARG ERINE e Hat ERE & 4% (4593)

BTIEARSECN 11-2031/Q # 1981 # m * 16 * 314 # zh * P * ¥70.00 * 1510 * 33 % 2012-07

EEECEEECEECEEECEECEECEEECEEE

U R FE, R B 4500 Z KM S IEM X 1
EI’J+’BL3JRW}‘{Z§ /\H’Jﬁﬁ@ WKJII*HF';IJJH’meK{E%TUJ E’JTEE{%&EBZT A=A LA, B TR Y
ZRNAAR R —FE (45 4l 3 0 v Rl K 7E 190 L 80 R TR A B 6, A T o 2 oo | 66 SR Bk, A i — e
Him (A W B 35 R R TR SR O A 2, 22 KT, 2 P78 LU TR) 38 11 B8 ) O JH6AG 22797 — e i o 58 {6 M 28 258
F,— W ST A R A 5 T 4 A ok A 22 ILAE VR ) TR AT

HEEME. FEEEE bl ok2E  E-mail. cites. chenjw@ 163. com




5532 B 14 ) S = & il Vol. 32, No. 14
2012 47 H ACTA ECOLOGICA SINICA Jul. ,2012

DOI; 10. 5846/stxb201107151053
Bt £, B h , FE I TITEH T AR LK AR 4 AT . ARSI, 2012,32(14) :4488-4495.

Miao L H, Wang Y Gao Y,Ji M C.. The allelopathy of aquatic rhizome and root extract of Thalia dealbata to seedling of several aquatic plants. Acta
Ecologica Sinica,2012,32(14) ;4488-4495.

BA TERKZREX LMK EEWHE
4L B

I = 1 =2 = W 2 S 2%
Zwmie' T 8 EH B, EFEFR
(1. hENGHEYE, oM 310013 ; 2. WRILARMR:, % 311300)

FEE SRR E T AN [E e B2 T AL R HOK R AR 773 i /T K ST A B BN 4 A DL G R IR R
7 MR S5 DL BT A R B PR R IR SO 3 - BT ( GC-MS) 56 T AR X T A6 b B K2 4R i Ak 5 i o3
AT T 5007, SRR B IR T F KRB 77 36 5B KT S B B 5 RloK AR Y 2 AR KR I R s i  H
i SOmg T H/mL P S AEK R R AL I 5 FoKAERE AN, X FLAR R F8 AR A 6 W 35 i il 4 H (P<0. 01) % B K T
FIEE T M a5 43 ) B AR 69. 0% 63. 7% F1 73. 5% , 45 3% ¥ B /K FH T 0 38 050 3 4 i AR 3R 0% 0 40 0 B AIK 67. 3%
65.4% 52.2% F146.7% ,5 FlK AR 52K E R0 F B 59. 7% J71.2% 35.2% 50. 0% F176.5% , AWK R 5
mg/mL [, % 5 FoK AP AR P I AL PG (POD) B S AL 4 AL (SOD ) Al 4 fb UG ( CAT) 16 M 8 35 1 e 2 VE 1
YTy 5S0me/mL I, % 5 Rk A A 40 R POD SOD Fl CAT 4 53 Ry 4E /79 B (MDA) &8 3, 407 s, B
I T KR BB A WAIAKRE (78.93% ) AR W T 3R (7.13% ) SR _HIR L HILOHE(1.48% ) F&
T (1.09% ) AR T HER —Z M8 (0.98% ) AAUMIEE(0.70% ) MMk (0. 65% ) , T HEFRILH 2 (0. 64% ) , A1t di B B2 11
91% L I

KB AL KA s KRR DL A AL e s TR

The allelopathy of aquatic rhizome and root extract of Thalia dealbata to seedling

of several aquatic plants

MIAO Lihua', WANG Yuan®, GAO Yan®,JI Mengcheng” *
1 National Wetland Museum of China, Hangzhou Zhejiang 310013, China

2 Zhejiang Agriculture and Forestry University, Lin'an Zhejiang 311300, China

Abstract: In order to understand the interaction of Thalia dealbata with other aquatic plants, we studied the effects of the
aquatic extract from rthizome and root of T. dealbata on the growth, net photosynthetic rate, root activity, chlorophyll
content, and antioxidant defense system in seedlings of Nymphoides peltatum, Vallisneria natans, Nasturtium officinale,
Phragmites australis, Iris pseudacorus by using sand culture method, and analyzed the chemical components of the extract
using GC—MS. Results showed that the aquatic rhizome and root extract of T. dealbata had significant allelopathic effects on
seedling growth in N. peltatum, V. natans, N. officinale, Ph. australis and I. pseudacorus, with the effects varying with
the type of pasture plants and the concentration of the extract. The seedling growth index in N. peltatum, V. natans, N.
officinale, Ph. australis and I. pseudacorus was highly significantly inhibited by treatment with 50mgDw/mL of the aquatic

extract; the net photosynthetic rate in the seedlings of V. natans, N. officinale and I. pseudacorus were reduced by 69.
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0% , 63.7% and 73.5% ; the root activity in the seedlings of N. peltatum, V. natans, N. officinale, and I. pseudacorus
were reduced by 67.3% , 65.4% , 52.2% and 46.7% , respectively, and the chlorophyll content in the five aquatic plants
were reduced by 59.7% , 71.2% , 35.2% , 50.0% and 76.5% , respectively, compared with the control. At SmgDw/
mL, the extract significantly increased the activities of superoxide dismutase ( SOD ), peroxidase ( POD), and catalase
(CAT) ; whereas at 50mg Dw/mL the extract reduced the activities of those enzymes while significantly increased the
content of malondialdehyde( MDA ) in the seedling of the aquatic plants. 44 secondary metabolic compounds were identified
in the aquatic rhizome and root extract of T. dealbata. The main compounds were guaiacol (78.93% ) ,dibutyl phthalate
(7.13% ) . diethoxyethyl phthalate (1.48% ), coumaran (1. 09% ), diethyl phthalate (0.98% ), Indole (0. 65% ),
butylated hydroxytoluene (0.64% ) and Terpineol (0.70% ), which all together accounted for 91% of the total.

Key Words: Thalia dealbata; aquatic plant; aquatic extract; antioxidant enzyme; allelopathy

FL A6 ( Thalia dealbata) X4 KT, TR Marantaceae ) T 1 46 J@ 2 A BIAKEY) , i =T 22 E 5 5
FIREVGHE 20 THLCRIFE R KA SR BT AT E S HR, 0643 5 i, A DI, AR AR B
MRS AR B 5, JB T AT B R BRI AE LA 5 2R A P SR AR SR i B AR 1 H
HI A H R ) 5 7K BR5E Z ()T B 1 1R e B B R AL A 7 o8 00 1 K JBE T 1 RE D 5 T O 4B A AP ok A
Wy BTSN BN, T AR S S A L A A T VU I I b 3 B R 0 AR A 1) 2 S A B A 10 A
JEHE

EAWFFERIT SR A AZF0 XS A i A= ) 2 REPE R AR A8 R G B T ™ 1 0 B, & A R TAE B e 2k
M B0 Y 2RV T RS A D T AR 3 A b o) P55 v R A ) B S AR B 1 — A~ AL
Wil TR E R A E I E AR Z W57 R KA RS R G AR X 2%, W58 T B i
J , XK A A P A B ER Ab F 25 B B0 3 gk A 0 R B T A T S K B T X B
FHRA BEEAHEER o O TIRASBETE I AL AL, A SCHRIE TS ) e 52 1) 70 46 b 387K
AR 2555 5 MR RGN A R DA R AR FRTE 7 LA A 1A P e S0 A it 1% P R 240 RS2
FEBERYSZNA , IR I AOM 3% - BT ( GC-MS) BRFIEAR A 1 #5483 R AR S R 44 F0 25 6
1 #¥57I*%

1.1 kR

I TIAE( Thalia dealbara) BELR H#TTTAA BUM T PE IR, 2010 4F 10 A, PG IR0 21K
AR AR RN A I Ba, BEIBCHH T 2R, 1T B SRR Ve I T Z8 1Rk sk, T Je ok e B oK
5 . 2K AW M 45 32 ( Nymphoides peltatum ) . %5 % ( Vallisneria natans ) . 7K H 7% ( Nasturtium
officinale) 1135 ( Phragmites australis) FI¥ E7i (Iris pseudacorus) , 5 P57 25 Fh 1>k H PRI AN , HoA A Y 7
K HL o8 TR IH B AL AR 44
1.2 W5
1.2.1 I3 EH R AR S

HEBAPREC 7 2B T Z2MR T Sg, BT =M, A 100mL Z&15#K 78 25°C A 0F T4 48h, B0 Ja i
U8 2 IR, A3 S AL T FRK IR AR, 190 HR BRI 53 0 B K S0mg (T8, T [A])/mL.5 mg/mL 1 0.5 mg T
H/mL LR, DAZEIRKVEXT R,

1.2.2 KA R R K A8 bril e

e 5] — 8, JOHR HUE B K AE R R T, 1g/L KMnO, RS 7 15min J& , FHZEIBAK R & ok (5—6
) 2 KMnO, 582TH bR, FFIH BRI A0 170 5 & T 3G W Z D840 J5 32 L ( P15em) P AN T AU 4R
(HPG-240H) il & (X 88 B3l 5 =6 MUK ST AT L 1E 37, 00 8 5 47 S dh A7 g 3 5 ) T BE Al 7 (23 =
2)°C) Wi K bR LURAR SRR K e, SR TP R EAT 3G 3%  TE RN G FRIL( P15 em) N, e A 2 Bl 7 9%
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>, HA 10mL Hoagland =3 s SR I E 50 *ﬁﬁﬁkﬂ‘%,/l\ﬂ‘fizﬂﬂ: 20 MALFH (3 N UREERREE 5 Fh
IKAEREY) , 2K A BRAVE X R A 3 Uk, MG R AN TARAR th i AT 8 35 . B3R5 O 14 h
(25°C ) /725 10 h(20°C ) ;3% 80wmol -m ™ s~ HFMF 1d #h78 10mL ZEIH/K I 2mL AH R AL BRI B 818K . 85
7% 20d J5 , I EE 2 A SRR R RIAR G b D B R T B, IO AR 2l I D A R Il T AR R
MR 7 I i I i 2R e R4S b b U A S T BTN R i

A R LI7000-CO, AR BT AU 5 ; 4R 2246 71 R A TTC 35D A2 5 4% 22 1% 2R A Arnon 74
JE B SA L AL (SOD) FEPESR A NBT 30 B I 5 2 80 f0 Ul ( CAT) 6P FH 58 A1 o0 6 B T i i
JE ;3 FAL I (POD) 1 PR A AT QAR ) W (0 2000 % 5 N 1% (MDA ) & = A 0 L Z MR I 7 s 1 i i
R % S
1.2.3 S F KRR A By 3 M

I SmLL F /346 TR R ARRUIN A ImL R LB ZE B, WL 1wl ZEBURIERE , 4T GC-MS 4347,
GC(7890A, Agilent Technologies Company ) Z5ff; (4 3%4E HP-5MS (30 mx250umx0. 25wm) ; FHE AR ¥ 9] 4h 1R
50°C , A 10°C/min B3R T2 180°C , 1545 2min, F-LA 10°C/min F+3] 250°C , 4£4% 10min ; 24X He , EFE 1R
280°C . MS (5975C Agilent Technologies Company ) 244, H B )5 2 E1; B FRE TR 70eV ; B FURIRJE 230°C ; PUZK
FHEEE 150°C ; L4 IR B 250°C ; 4714 Jii 4 70 [l 28—450amu, 3 i3 NIST2008 i &1 42 3 i (233 15 B 1 i) o2
Pk, R R R Y 1
1.3 Hdlsrr

RIS EE R A SPSS13. 0 Geit A 8047 75 22 40 B Rl S HEAG 6
2 ZERE5HH
2.1 PRI T ERAKIR IR 32 A P 2 A K RS )

PR T EBACGR PR AT 28 35 K EIT PR B A K mA A E B 2R (R D), 5

x1 BAEMTEKRREX ZXEW 4 & £ K0

Table 1 Effects of aquatic extracts from rhizome and root of 7. dealbata on seedling growth of receiver plants

iKY Qb Hi il Hb b e o L& )57 Hb LR R T
Receiver plant Treatment Shoot length Root length Top fresh @ass Root fresh fnass Top dry @ass Root dry rr}ass
/(mg/mL ) /cm /em /(mg/tk) /(mg/ k) /(mg/Hk) /(mg/ k)
113k CK 5.3+0.7 8.0+1.9 43.3+2.3 23.6+0.4 4.6+0.3 2.9+0.1
N. peltatum 0.5 5.1=%1.1 6.1£1.0" 44.3+3.9 19.2+1.4" 5.5+£0.4" 2.4+0.1°
5 4.0£0.7"" 5.7x1.07" 36.0+1.9" 19.3+2.5* 3.4£0.3"" 2.3x0.2"
50 3.8+1.3%" 4.6£1.6"" 26.1+1.0*" 14.2+0.8 " 2.8+0.2*" 2.0£0.1""
LA CK 7.7+1.1 7.7+1.8 60.8+3.5 50.0+1.3 6.4+0.4 2.7+0.1
V. natans 0.5 6.0+0.9 6.4£2.1 49.8+1.6 40.4+2.4" 5.0+0.1 3.3£0.2"
5 5.1£1.3° 6.3x1.3 37.8+1.3*" 28.0+2.3*" 3.8£0.5"° 2.2+0.3"
50 4.6£1.37" 4.0£1.47" 22.2+1.8"" 23.9£1.9*" 2.5+0.1%" 1.9£0.17"
KT CK 5.2+0.4 4.2+1.0 24.7+0.5 5.3+0.8 1.7+0.04 0.5+0.02
N. officinale 0.5 6.1£0.7"" 3.6+0.9 38.1£2.27 4.4+0.3 2.1+0.24 0.3+0.04 "
5 3.4+0.8"" 2.4+0.8"" 14.9£0.6 " 2.5+0.2" 1.0£0.03 " 0.2+0.03 "
50 1.8+0.8"" 2.3+0.5"" 9.0£1.3"" 1.8+£0.1%" 0.4+0.03 " 0.2+0.02*"
P CK 17.3x1.7 7.1£2.3 53.5+1.5 14.9+0.8 5.7+0.13 1.5+0.17
Ph. australis 0.5 14.5£1.9" 6.0+1.8 39.6+0.6 " 12.9£0.6 " 3.8+0.08 ** 1.3+0.03
5 13.6+2.9 " 5.2£1.3" 31.40.6 " 11.9£0.7 " 3.3+0.17*" 1.2+0.03
50 13.4+2.5*" 5.0£2.3" 29.0+0.2*" 11.9+1.2*" 2.6+0.20*" 1.2+0.03
BT CK 21.6x1.4 7.9+2.7 163.4x4.5 84.2+3.8 19.6+0.5 7.6x0.3
. pseudacorus 0.5 20.3+2.3 6.7+1.3 143.3£7.8" 78.2+2.2 18.5+0.4 7.220.1
5 15.0£1.0 " 6.5+2.9 87.7+3.4"F 53.5£2.5*" 11.5£0.7 " 6.2£0.1""
50 9.6+0.8"" 3.3+1.1"" 60.1+2.3"" 45.0+2.2"" 8.2+0.2"" 5.9+0.17"

# FIR P<0.05, 2257 B3 » = FR P<0.01, 50 B3
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X BEAH L AR SRR (0.5 mg/mL ) PRI AE 0 /K IR ARVBON 75 5 |3 R0 A B 8 T A 0 G . 35 R ) 5 )
JK T =R B AR JC I S s B o 12 B R O o VA B A 2 5, X 5 o 2 A 4 v s AR Ay 411
T FH 2R 438 5 5 24 o VA P T8 3 SOmg/mL B, 5 FhoK AR AR W0 1 5 5 6T BECRE L 20 S0 R AR T 28. 8% (40. 4%
64.4% 22.7% 1 55.7% ML PR T 42.1% 48.1% 45.8% 29.3% 1 58.3% , MHIVE 154 538K
F(P<0.01), S E AR —FE U AL 30K IR B2 IR A PG 75 3 05 2 (10 i e I F AOK FEL O |
B R IO BAE L MU E IR F] 50 mg/mL B, XF 5 Rk A R B 4 v w6 T A R R B
39.8% ,63.6% .63. 7% .45. 9% F 63. 2% , H fif 5 & 1 41 il 2253 5~ 39. 7% .52. 2% .66. 8% ,20. 5% F
46. 6% , I FE B HI IR I 27K F- (P<0.01)

2.2 FJIAEH T FRIK RO AZ A Y W) v A R 030 -

S RS AINGEE ARG R s, B Smg/ml S Som il
(R BE E T) 46 H F ok B RO 2 R = 2 a0
A BN E X PIL AT St SO A S |
(P16 3) , TR ) S0mg/mL I X2 55 010
R A R R RAE IS Z o 23
EIA RS, W KISt eEE 5, LN
BN BRI T 69. 0% 63. 7% F173. 5% , ikt i 3% -
JK-(P<0. 01) , 25 50 A15 26 (50 & A (LR Receiver plant
(D) PR IR TR DB IR T 32.7% K85 @1 mamsTakmmunStun sk assnpm
K- (P<0.05) 4730 7 5 KT Fig.1 Effects of aquatic extracts from rhizome and root of T.

WEHRRIE BB A B T 67. 3% .  dealbata on net photosynthetic rate of receiver plants
65.4% 52.2% F146.7% 5% 8K (P<0.01) (& MEATH N peltatum Nps 550 V.. natans Vo KHIFN.  officinale
2) M & EST RN FET 59.7% . 71. 2% .35. 2% .
50. 0% F176.5% , ikt . K- (P<0.01) (K 3)

No; %3 P. australis Pa; 75 B 1. pseudacorus Ip

50r

[N}
W

O CK 0 0.5mg/mL
O 5mg/mL & 50mg/mL

OCK ©0.5mg/mL ]];':E
B 5mg/mL & 50mg/mL =

(=]
(=]

PR R A

Chlorophyll content/(mg/g )

EESTI]

Root activity/(ug-g ' 8H -min™")

W

S

Np Vn No

i Recei lant
ZiRHH Receiver plant ZiXM Receiver plan

B3 BHETEHKRERMZHXENH FHERESENHM

Fig.3 Effects of aquatic extracts from rhizome and root of 7.

2 BARMTEHKRRENZIXEMRRE NN

Fig.2 Effects of aquatic extracts from rhizome and root of 7.
dealbata on chlorophyll content of receiver plants

dealbata on roots activity of receiver plants

2.3 FEHAEHL T ER AR BRI 52 5 UAE B 40 1 R P T R A B Tl T 1 S
2.3.1 XF4IEARP POD I PER N

fRBTERE (0.5 mg/mL ) FE S AEHL R ER/KIZEEMALFE T, 25K POD JEPE B354 i (P<0. 05) , T X}
HoAth 4 FpZ iR 4hH G POD TEMETCHA 50 (& 4) ; MALBEYRE N 5 mg/mL B, 355 K FHIF RIS 2540
BRI POD {52 T 1.4 2.7 F12.9 £, 80 B3 (P<0.01) 77 R 4l N POD P30t
PERES 1.5 % B9 B 2 (P<0.05) ; 440 FHHR EE 4 50 mg/mL I, 1755 K ST FIS 540 AR N A POD TEPE4E:
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5 mg/mL ZbBRAM IR T 28.9% 46. 1% F120.3% , NI 52 (P<0.05) , 1M 85 B 3 41 R N B9 POD 15 1 G
HH ARk

10000 T
—O—Np 30
= —e— Vn & —O—Np
X 8000 f —a—No o —e—Vn
o —&—Pa 8 +ﬁ I}:IO
o ——1Ip o 20 a
#H 2 6000 # g —O—1Ip
£5 25
2= 4000 | 2%
£ Z 10t
3 3
A 2000 r a
o o
& o—0—— =0 z
0 . . . ) 0 . , .
0 0.5 5 50 0 0.5 5 50
AL BEYR AL BEYR

Treatment concention/(mg /mL)

4 BHELHTERKZRREXZIXEY POD iF 1SRN
Fig.4 Effects of aquatic extracts from rhizome and root of 7.

dealbata on POD activity of receiver plants

Treatment concention/(mg/mL)

B 5 BAETEHKEREXNZIXEY SOD FEHE I
Fig.5 Effects of aquatic extracts from rhizome and root of 7.

dealbata on SOD activity of receiver plants

2.3.2 XXM PA RN SOD M52 e

R BB (0.5 mg/mL ) B 4B T 3K S MAL EE T, 75 R P9 SOD T P34 il &8 3 ( P<0.01) , 1M
Xof Hofth 4 FhZ XA 2N o SOD 3R B (& 5) . YACERYREE N 5 mg/mL 1,5 FhZ iR 2l i AR
SOD JE PR A HIFE R T 1.9.1.4 1.7 1.2 F1 2.2 %, #4 #5835 (P<0. 01) s (H 440 FEYE FE S 50 mg/mL
I, 7550 E B AN 19 SOD 16 PE4L 5 mg/mL ARFRAF RS T 20. 1% M1 62. 0% , F R 2% (P<0.01) , 7
B PEERUK HITIE 9 SOD T4 5 mg/mL AP 2E AN i 3

2.3.3 XSZIAMPILHIRN CAT B #E RO R0 0 o
OB RHRIE (0.5 mg/mL ) FEF11EHS FHK I 2 e

REFER 2525 0K P CAT I MR 35 3 1 (P<0. 01) , % ﬁgw':zﬁ

Hofh 4 FhZ R KWL CAT 36 M 8 9 5 5% i ([ ggm.

6) . MALFRIREEN S mg/mL B ,5 Mz itk © 2

CAT B A BT T 2.0.2.5.3.6, 1.7 5 fl - &

L4 £, BB (P<0.01)  EM IR IE N SO mg/ ~ 0 b

Ab PR

Treatment concention/(mg/mL)

mL [ ¥R PRI R BTN TR N CAT IS5 mg/
mL AT AR T 45. 2% 43. 7% F130. 4% , T [
B3 (P<0.01) s KHEIFHEIARN CAT 34 S mg/mL
AEBEREAR T 21.9% , N RS (P<0.05) 3 757 R4 1)
CAT HF R 5 mg/ml AbHE AW
2.4 FEIAE ML R KR B WO A2 1A W 4 AR N
MDA 7 5 (1451

£ 0. Smg/mL P T HBAKIR SR AL 3T 2 =5 R B 40 1 IR P9 MDA B i B0 JRS in 29. 9% il
41.6% , ik i K- (P<0.01) 55 mg/mL AP 7538 K HIITFI 8 BT 40 AR 9 MDA 5 5 30 0T JE 3 531 384
IS1.7% \28.8% A1 39. 1% , ik 2 KF-(P<0. 01) , ¥ W4l (AP MDA SRR (B 7)., YT
FEHD T /KR PR B S NS 50 mg/mL 1,5 FoK AE R v (9 RS AL R B2 BH S0 N 3 ( P<0. 01) , 7738 %
B KHEIST P RIEE T S R AR MDA & i B0 R4 BRI T 65. 1% \70. 7% .61.3% 64. 3% Fil
50.4% ,

6 BALHTHKRRENZIXEY CAT FERIS0D
Fig.6 Effects of aquatic extracts from rhizome and root of 7.

dealbata on CAT activity of receiver plants
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2.5 FRSACHL R KRR R A2 AT 4T

FEFIAEH T A SRR S 2 LR LB A BUR HEAT GC-MS 2047 (18] 8) , 48 GC-MS B JH A b i o K e
J& NIST 2008 Wi AN R, % i EEAA 44 P&, IR AR — L 260E T e TR X & 2
TH(FE2), FAAEH T KR P B R AR (78.93% ) AR R T AR (7. 13% ) (4B
KOWIR CEILOTE(1.48% ) FEMW(1.09% ) ABPE —HR — ZHE (0.98% ) AAIMEE (0. 70% ) 15|k
(0.65% ) T HFEIEHH(0.64% ) , &t 5 E M1 91% L L,

40
_ —O—Np
20 ——Vn
e 301 —ANo
UM E —A—Pa 15
%ﬂ 5 20r P 23 7.20
= - =
3 3L
g 10} oa
= 2y
s
0 . . . ) > ®
0 0.5 5 50 E . , 8.9910.16 1407 18'12/181.49 .
Ab P 0 5 10 15 20 25
Treatment concention/(mg /mL) I Ji] Time/min
g < ke 3248 7 3ot T3t =RV N I
7 BAHEMTE/KZRREXZiXEY MDA 22X ES BALB TR SERASTRE

Fig.7 Effects of aquatic extracts from rhizome and root of 7. Fig. 8 TIC chromatogram of aquatic extracts from rhizome and

dealbata on MDA content of receiver plants root of T. dealbata

®2 BARHMTEHKRRENULERS

Table 2 Chemical components of aquatic extracts from rhizome and root of 7. dealbata

P 1 FR (] &Y 43 F= WA T AR
No. Retention time/min Compounds Molecular formula Area/%
1 4.20 TEEEE Acetaldol C,Hg0, 0.58
2 5.13 3L T RN TEE Propyl butanoate C,H,0, 0.22
3 5.56 Z1 Phenol C¢HO 0.25
4 6.24 23T B Ethylhexanol CgH, O 0.16
5 6.37 FieH-fE Eucalyptol CoH;0 0.14
6 6.78 LRI Verbenol CioH,;60 0.16
7 6.91 B4 WM Myrtenol CypH,60 0.14
8 7.20 AR Guaiacol C,Hg0, 78.93
9 7.46 AR S ARG Eucol CyH,, 0, 0.07
10 7.69 A1 R F LR o-Chloroanisole C,H,ClOo 0.08
11 8.09 2 Camphor C,oH,cO 0.47
12 8.53 FAIIEE Terpineol CoH;30 0.70
13 8.99 F 50l Coumaran CgHgO 1.09
14 9.11 H4H H 2. BE Phenoxetol CgH,00, 0.17
15 9.62 T-f% Nonanoic acid CyH,50, 0.14
16 9.72 F-HE5 Nonanoyl chloride CyH,; ClO 0.13
17 10.16 15]WE Indole CgH,N 0.65
18 10. 42 LIRFERBIARER p-Vinylguaiacol CoH,,0, 0.21
19 10.76 FRREI P4 ALY Limonene epoxide CyoH0 0.60
20 10.97 +—®# Undecanal C; H,,0 0.33
21 11.07 W WL Ledol Ci5HyO 0.08
22 11.22 THREFMR Heptyl butyrate C;;Hp, 0, 0.20
23 11.58 F BB Vanillin CgHg 0,4 0.59
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i 1R F I 8] &Y 43 F WA T AR
No. Retention time/min Compounds Molecular formula Area/ %
24 12.26 A — H i — W ik Dimethyl phthalate CoH,(04 0.07
25 12.44 TR R Butylated Hydroxytoluene C;sH,, 0 0.64
26 12.85 FEFARE Cadinol CisHysO 0.35
27 13.11 M7 Elemene CisHy, 0.51
28 13.16 FARAEE Coniferol CioH,, 05 0.15
29 13.36 AR Y B Dihydroactinidiolide C,;His0, 0.12
30 13.51 BEAFEE Elemol CisHy 0 0.17
31 13.59 18 AL AR Nerolidol CisHy0 0.09
32 14.07 4B — H R — 2T Diethyl Phthalate C,H,O0, 0.98
33 14. 40 EHAEE Cedrol C;sHyO 0.31
34 14.71 EEE M Cubenol CisHy0 0.52
35 14.96 F WAL Epiglobulol CsHy O 0.27
36 15.12 FZ % Eudesmol C;sHyO 0.16
37 15.64 Y Isopatchoulane CisHyg 0.09
38 15.97 18 7% Santalol CisHy 0 0.15
39 16.40 445 Globulol CisHy 0 0.12
40 16.78 - NS Dihydrocostunolide C,sHy» 0, 0.10
41 17.11 BRI R Y e Methyl ricinoleate CoHs6 04 0.36
42 17.40 5-FHLMEMK 5-Quinolinol CyH,NO 0.14
43 18.12 &BIR — H R — T JEfg Dibutyl phthalate CisHy, 04 7.13
R IR LRI TR .
M 18.49 Dlz;;osztﬁ?l pht}ili::e " C1eHn O .48
3 itig

ARIEAE F ( Allelopathy ) S — i 49) 38 i ) BREE R TR0Ab 2% 0 0T 1T 6T o) — B AR (A& A9 ) B AR i B
PR A A B IR, SR 4 ) T B AR LB i A AR 0 2 AR 9 2 g il
HMELLIE N, AT 5 R AT RS , i T E AR A v v O A 3R 7 AR R T, T T AE ML T
AR EBOS A7 3R PR KT SR BB 5 Az KA ALY Hoa B S AR R T L B A v e
LR /N e A R I RV PR S A R X5 A A R P R Ak B T A 98 25 AR B Rk B ik
SR S R (4 5 W A B R R (G & 4l AR R AR O R A S iR A0 e A B et 4
e AT R, T AR R KRR A B O A LR 82 ER2E R G 281 AW, S Ak
W A B TR AR AR > | e B A R AN AR 2 iR P 2l B A A 4 2 B e AR R TG T RNg A s [l it
WEREARNENG i AL ORA i POD \SOD | CAT 5%, IR s s 2At, £ MDA & &3, Nz E K, ©Ff
WFFE M, K ZHULEY B T RSP ML, RO R A W O VF 2 AR B (it R — e Z 12 fb )
[ 23 e A LS A ST i 400 41 52 (A AR 0 7 A s A Tl R 3 S Ak S 1, SR I IR TR P U 2 B i
AR SR A A P L AR T S KR R R DA B A I B i, AR AT R P AR i A K
A A AR R,

IR A — PR SOUASCR A AR AT RE A A L, (EZ L RR 43 0 2 R A B 5, %A AR A
AR B A A T, R SR A K, P A6 B ek i e R RAR B X" A5 A, B 5 T B — e 3
RS DRI 5 R g AR R, 0 2% JEHVEAE i AR KU TS LA
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