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Abstract: To test the allelopathic effects of Thalia dealbata on seed germination and seedling growth, aqueous
extracts of the T. dealbata rhizome and root were applied to six aquatic plants; namely, Nymphoides pelta-
tum, Vallisneria natans, Nasturtium officinale , Iris pseudacorus, Phragmites australis, and Polygonum hy-
dropiper using the bioassay method. Results showed that the aquatic rhizome and root extracts at a concentra-
tion of 50 g-L™" had highly significant (P << 0.01) allelopathic effects on seed germination for all six aquatic
plant species. Seedling shoot length for the six listed species above were reduced 29.2% , 64.9% , 42.3% ,
87.1%, 18.2% , and 75.6% , respectively; and seedling root length was reduced 50.5%, 90.1%, 72.7%,
76.2%, 29.9% , and 74.2%, in that order. Also the seed germination index was more sensitive to extract ap-
plication than germination percentage and other indexes with allelopathic sensitivity in the order of Polygonum
hydropiper > Nasturtium officinale > V. natans > I. pseudacorus > Nymphoides peltata = Phragmites aus-
tralis. [Ch, 3 fig. 1 tab. 26 ref.]
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Figure 1 Effects of aquatic extracts from rhizome and root of Thalia dealbata on germination rate (a)

and germination index (b) of receiver plants
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Figure 2 Effects of aquatic extracts from rhizome and root of Thalia dealbata on shoot length (a)
and root length (b) of receiver plants
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Figure 3 Effects of aquatic extracts from rhizome and root of T. dealbata on fresh mass (a) and dry mass (b) of receiver plants
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Table 1  Sensitivity analysis of 6 plants to allelopathy of aqueous extracts from rhizome and root of Thalia dealbata

TiH i L K H ¥ o P K {E (M)
R (M,) -0.304 -0.257 -0.374 -0.189 -0.305 -0.596 -0.338
Wy & 5 H (M) -0.456 -0.260 -0.395 -0.320 -0.452 -0.624 -0.418
M (M) -0.131 -0.235 -0.233 -0.348 -0.095 -0.362 -0.234
(M, -0.212 -0.563 -0.408 -0.299 -0.091 -0.327 -0.317
i i ik (M -0.300 -0.310 -0.302 -0.268 -0.145 -0.244 -0.261
T (M) -0.239 -0.125 -0.333 -0.319 -0.168 -0.388 -0.262
B (M5) -0.274 -0.292 -0.341 -0.291 -0.209 -0.423

VLR 2P IOl S A I RE BRI L B, P 12,4 T A SR A

Py BE s, 0 SRR A R B A A R VR i, AL R BE (R AR — S N, 2R A KR
AU, Bz HAREMEHD, AL, RTERE (0.5 g- L) # B T HARERAE T, %
IS E A PR e AR A AN IR BE A P e, TR WK P W 2 5.0 g- L7 Ji, 6 FlKAE R4S T F8 A 2 32
FAME], ABTIEERULSE T AT AR A A S BLAR  AE S B A PELAR B AT Y A o 4R
T v 2R iR, B R 0 e JER D Joi e R S 2 R W LA K A AR D A 5 IR IS 0 A6 A i 3 R 85 R
T AR o B LA S, TS A PR BE B, O 5 I A PR K AR R 1) A TR AR A I 2R e 4T e 52
HOBLIRIoR- 2 8

Tob 7 BB o A o i R o T B P BB T oK RE AR Y i i B AR SR R e AT B AR
AR AT A S A AR, DISCEL A B AEAE . BRSO, PRAIE A B 6 RSB IR Y SE L
M T 52 P AR AR A TE R, S2iXAE Y Bl 115 TR, KRN, RAFAEESY, SEURCEERS R ZFRE
FEA, BEMZWAN S KA T . P T BRSO 6 Rk AR R B3 8 K S8 BOE ok, 1t
WP 7 AEARA W] BERE T 1 BE L 4 ) 5235 1 B A AP IR Bt . 5 0 AE AL TR BRIy, LR AR
B 75 o 2 2 A ) A1 i A DR S S R, ORI R ORI R A R AR iRl
Frit— L0 5E . i v R P AL R EOK RSSO B, il 6 FlOK AR AR BRI S2 B B AR
2 B0 1 T BE A4 DT DR B2 (AR ) AR A SROR B2 S ) MR I MK, AR A 1) i R R A B oy 22 B R, AT
WS AR AR, SRR R SR B () T aa ey LR BE R K 2 B ORI ) L s, X L R
PR LS Z 4 i B IE W AE R AT

REWFEEIR, ARAT—Fh AL B AR AT RS WA AR ) 04 SEA AT RE FIAE IR 2R 58, AN [l A A 0 0
Py ot ) HRA AR JEE AN [R] BT, S S rh AN [R] K AR AR X P A6 3 IS AR i TR A ) N A A 2
St PR RN R A S AR AR A R 2 A R AR LR, SRS A LR Y A M4 AR R
WrBe, A5 32 AERT o WA AR BRSO, A5 R 2R A A PO T B BT AR R I R — A AR
7 W Y 458 — 3,

P AL H A KR A A HAT AR, HA A& R, SO e, 2 A 5 10 I BRI o B 114
BN, SR EAR TAES R, ARSIy, B FE 55 i3] Bl Aok A AR W) 22 18] A IR
Ko AR BRI B K AR R AT S BRI, 0 D AR SR AL B A O, AR 5t B4 A A LB A ) 7 14
THAE

B2 30Hf

[1] RICE E L. Allelopathy [M]. 2nd ed. New York: Academic Press, 1984. 156 — 168.

[2] fLEELE. AR AR AE IR 5 P R TR R A DR () ). 0 AR 4554, 1998, 9 (3): 332 - 336.
KONG Chuihua. Problems needed attention on plant allelopathy research [J]. Chin J Appl Ecol, 1998, 9 (3).: 332 -
336.

(3] ¥aot, whmntly, ERGE, 55 ARSI 00 AR R i J5 A 1 AL Ve T (D). AR S "7 40, 2002, 13 (6):



/;g

29 #3455 4 WA FEIIAEH R AR SO LA R LK A AR W B4 AL AR 727

(4]

(9]

[10]

[12]

723 - 727.
JU Huiyan, HAN Limei, WANG Shuqi, et al. Allelopathic effect of root exudates on pathogenic fungi of root rot in
continuous cropping soybean [J]. Chin J Appl Ecol, 2002, 13 (6): 723 - 727.
WHOR, EME, DEER, SF. ARAUVE TR R A B Ak 2 A SO AR IR TR (D). AR A A, 2008, 19
(11): 2327 - 2332,
HAN Fen, WANG Hui, BIAN Yinxia, et al. Chemical components and their allelopathic effects of the volatiles from
Larix principisrupprechtii leaves and branches [J]. Chin J Appl Ecol, 2008, 19 (11). 2327 — 2332.
KR, EEZ, BV, 5 JUMBCR XA 250 KR SRR T A B 1 ()], AR A28, 2010, 30
(8): 2197 - 2204.
ZHANG Rumin, WANG Yuzhi, HOU Ping, et al. Physiological responses to allelopathy of aquatic stem and leaf ex-
tract of Artemisia frigida in seedling of several pasture plants [J]. Acta Ecol Sin, 2010, 30 (8): 2197 - 2204.
HIERRO J L, CALLAWAY R M. Allelopathy and exotic plant invasion [J]. Plant Soil, 2003, 256 (1): 29 - 39.
KE, RN XUECE ) SE ISR A AR — B AR AE T A E T () ], IRODUE 2 WF 5T, 2010, 28
(2): 191 - 198.
ZHANG Zhongxin, ZHANG Xiaoping, LIU Huijun, et al. Comparative study on the allelopathy of invasive species
Solidago canadensis L. and native species Solidago decurrens Lour. [J]. J Wuhan Bot Res, 2010, 28 (2): 191 — 198.
SeEOR, BALAR, BT, A R0 AY XS0 AL B FT R AR BEALEE ()], AR RO AR, 2003, 24 (4):
106 - 107.
NIE Chengrong, ZENG Rensen, LI Huashou, et al. Physiological and biochemical mechanism of allelopathy of
Wedelia trilobata 1. on peanut (Arachis hypogaea 1..) [J]. J South China Agric Univ, 2003, 24 (4). 106 — 107.
%R, L, R, L IORA RN CGE R B R OR AR [T]. 2R, 2010, 30 (8): 1966 —
1971.
GAO Xingxiang, LI Mei, GAO Zongjun, et al. The releasing mode of the allelochemicals in Conyza canadesis 1.
[J]. Acta Ecol Sin, 2010, 30 (8): 1966 — 1971.
WHEIL, B0, PhICHE, AF. RUIRZEARR b A0S o 8 5 S (T ], MY AR B4R, 1992, 18 (4): 399
- 402.
YANG Shanyuan, YU Ziwen, SUN Wenhao, et al. Isolation and identification of inhibition of algae from Eichhornia
crassipes [J]. Plant Physiol Commun, 1992, 18 (4). 399 - 402.
PAICHE, AROSC, #E o0 RIREERR 704 P R e e fe s 9y [T ). W) B B4, 1993, 19 (1): 92 - 96.
SUN Wenhao, YU Shuwen, YANG Shanyuan. Allelochemicals from root exudates of water hyacinth (Eichhornis cras-
sipes) [J]. Plant Physiol Communi, 1993, 19 (1).: 92 - 96.
Zwite, BRSAD, A0, SF IRHUANSIAE Y P AR RS BTSSR (T ). SRS, 2010, 8 (4): 395 - 400.
MIAO Lihua, CHEN Yuchu, SHI Feng, et al, Preliminary study on the invasion risk of Thalia dealbata as an alien
species in wetlands [J]. Wetland Sci, 2010, 8 (4): 395 - 400.
AR A M. dbat: B, 2006 305 - 306.
LEATHER G R, EINHELLIG F A. Bioassays in the Study of Allelopathy [M]. New York: John Wiley and Sons, Lnc,
1986: 133 — 145.
WILLIAMSON G B, RICHARDSON D. Bioassays for allelopathy: measuring treatment responses with independent
controls [J]. J Chem Ecol, 1988, 14 (1). 181 — 187.
DanA, TR, 8o, 55 mIERI AR w5 KR WO O B AR E T [T ). A= 4, 2006, 17
(5): 845 - 850.
MA Ruijun, WANG Mingli, ZHAO Kun, et al. Allelopathy of aqueous extract from Ligularia virgaurea, a dominant
weed in psychro-grassland, on pasture plants [J]. Chin J Appl Ecol, 2006, 17 (5). 845 — 850.
PRICHE, AT T30, ABOC. AKEXE SR TR OV [T ], YA B AR, 1988, 14 (3): 294 - 300.
SUN Wenhao, YU Ziwen, YU Shuwen. Inhibitory effect of Eichhornia crassipes (Mart.) solms on algae [J]. Plant Physi-
ol Commun, 1988, 14 (3): 294 — 300.
ATF3C, Fh3City, Sy, S LR SR AR B SCBERON ()], KA AR, 1992, 16 (1): 1 - 7.
YU Ziwen, SUN Wenhao, GUO Keqin, et al. Allelopathic effects of several higher aquatic plants on algae [J]. Acta



728

/I N (S NI N = 2012 4F 10 J 20 H

[20]

[21]

[22]

Hydrobiol Sin, 1992, 16 (1): 1 -17.

RS, WIULE . PR A B 5 B0 0 S e A A RN R EERCR TS [T]. R R, 2004, 25 (5): 89
-92.

LI Fengmin, HU Hongying. Isolation and effects on green alga Chlorella pyrenoidosa of algal-inhibiting allelochemi-
cals in the Macrophyte , Phragmites communis Tris. [J]. Chin J Environ Sci, 2004, 25 (5). 89 - 92.

degy, WIHLE SRR, SR PPTI0EEY) BI AD o3 B R R AR e BEROROCR [T]. BB, 2008, 27 (6):
751 - 755.

HONG Yu, HU Hongying, HUANG Jingjing, et al. Preliminary isolation of inhibitory allelochemicals in the macro-
phytes, Arundo donax Linn. and effects on cyanobactrium Microcystis aeruginosa [J]. Chin J Environ Sci, 2008, 27
(6): 751 — 755.

WGTE, R4S, MY, SF. EHE T AR BORO W AR K AR A SR [T ], AR SRR, 2009, 20 (9):
2277 - 2281.

HU Guangji, ZHANG Weihao, SHANG Yinzhu, et al. Inhibitory effects of dry Acorus calamus extracts on the
growth of two water bloom-forming algal species [J]. Chin J Appl Ecol, 2009, 20 (9). 2277 - 2281.

e, WaE, e, & URMICRARIEAE AR D). BB, 2002, 19 (8): 28 - 31.

LI Zhihua, SHEN Yixin, NI Jianhua, et al. A preliminary study on the allelopathy of legumes [J]. Pratac Sci, 2002, 19
(8): 28 - 31.

FLIEAE, 56 RO A AR R R IM . b5t op AR AR, 2001 112 - 114,

FER, ER, VECH, S5 s 3 FORARHE YA TR AL A KRB AIERILT . BT AE S E AR, 2010, 21
(7): 1702 - 1708.

LI Xuefeng, WANG Jian, XU Wenbo, et al. Allelopathic effects of Ariemisia frigida on three Poaceae plants seed
germination and seedling growth [J]. Chin J Appl Ecol, 2010, 21 (7). 1702 - 1708.

MOCHE, ey, ER, . KRR SRR B AR R A E S [ ], I HIZEZS 2440, 2001, 12 (6): 871 -
875.

LIN Wenxiong, HE Huaqin, GUO Yuchun, et al. Rice allelopathy and its physiobiochemical characteristics [J].
Chin J Appl Ecol, 2001, 12 (6). 871 — 875.

R, YWY, B4k, F. S LMY EEXASR AR YIS R BB R IR ()], R SE R, 2010, 30
(24): 6881 — 6891.

LI Yuzhe, YIN Xin, WEI Wei, et al. Inhibition of local plant Phragmites communis on the invasive plant Solidago
canadensis [J]. Acta Ecol Sin, 2010, 30 (24). 6881 — 6891.



