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WA N YFE— 5 T s, KR
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(25 +2)°C,)EmE LA 16 h: 8 h,
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BENGE W BT 45 4% (200 H) J5 & T hetih, #%
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H R 2GR B
1.2.2 7 5iit
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OB VRS CEOE R O R, 5K
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FHE: R S TRk R g, FHZE 18K
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Tab.1 Percentage of injured individuals and the symptoms of damage of Soirodela polyrhiza

. 24 b KR 48 h KRS 72 h KA % h A KA
category appearance characters appearance characters appearance characters appearance characters
in24 h in48 h in72 h in 96 h

i 5 euphorbia humifusa willd 0% (1) 4.9% (1I) 6.2% (1) 6.5% (1I)
H# radix et rhizoma glycyrrhizae 4.2% (1II) 5.6% (111) 5.9% (III) 8.8% (1II)
5% coptis chinensis franch 6.7% (1I) 11.1% (III) 12.2% (1II) 24% (III)
44k ¥ christina loosestrife herb 2.2% (1II) 2.0% (111) 4.6% (1) 6.6% (111)
1f1 /£ 55 herba houttuyniae 1.6% (1II) 3.2% (1II) 4.7% (1) 8.3% (I1II)
P14 herba euphorbiae helioscopiae 1.5% (1II) 3.5% (111) 3.2% (1II) 6.9% (111)
VY5 alisma plantago-aquatica 7.7% (111) 12.2 (110) 10% (111) 13.3% (1II)

2.2 EYERERIXEFEHRE E KB
SRR A Ty SO otk 2R S BIPE
PR PRI TA 4, 7 DR A AR iy 37 T 3 2R
7 A= LU R, W7 BER BB 2 o e WL
SEICSRF P AR AR B J7 2T USRAE 1 9 19 2=
KGO, SLRERINFE2 M3, KR 24 h )5, i
i B SR A PR R ACBOR WL, TR
S LI ) P R AAROU O Tx B2, R
AL PR R A AN R AR B A, E
PIARM S IR . 1597 24 b Ja Xt RS S Al
)25 50 AN 0 25 (LS B 2 W) A — 7 22 5, IR I
S 2H 5 e R RO SL IR A R A T R 22 S
(P <0.05) ; 5557 48 h Ji , 45 28 ] 7 33 IR 1A 4K
R DU S 22 5, 3 A1 1) S 2 A M B S
Y e B S A, LR U e S 2 R T S
B, FLAR 2% 2L I PR R A 98 I B 5 0 AL A
MR 72 b g, SEER A ) HOIR AR KRR )
PEHAE , i i o R B SC IR 2 15 4 R RS
THHA VIR IS (P <0.05) , {HA 4 53 4]
[EIAT5R DL S 22 57t 5 15 9% 96 h ), % B2 538

S 2 ) 22 S R R, ) BRI
TSI 21 M A R R ST 2 B B I 2
(P<0.05), 022, AT, 54078 iR AR AH
FC AR IR B R AT A E A R X — TR S ) AL

M3 AT LU, H 7 300 0] b i 5 S 0 2
TS A S A R RS 2 I P A A KRB
BRI HIME T . 1597 96 h 5,3 A SEgR xS
FEMEAE R I 2RI 7E 80% LA b HAh BT S
B 2R A IR fe A WY S, X 9 8 1) 2R A R 4
ZARFFLE 95% LA b, Fp Sl il /6 FH B S i £ 18
B S0 2 DU B A PR ) S, 3 A Y
MR 358, 24 h A9 59% M 2 96 h
JE ¥ 80% o PV SLYRALAERE IR AN (48 h ) Xt
7P ARAT B BT AT A0 5 % 60% L
b (ERE 18] A 3 K £ 5 3R I PR TS S g A
By BEAE PR PR AR R IR R o Bk 5 H
S 2 B T B SR AT R A A A [ R Y
MR T, AEUS 399t 2 ) Bl o T A A B
G0 MR f 25 ) 5 8 S B A, B 97 S0 1Akl
PR A K —EH 2B e gt

x2 HEHRIENEEZEHRESR R0
Tab.2 Effect of Chinese herb extracts on frond number (FN) of Soirodela polyrhiza

2[5j1] category 24 h 48 h 72 h 96 h
X HEZH control 63 + 0.3 67 +2.1° 71 + 3.8% 83 + 6.8"
145 B euphorbia humifusa willd 60 + 0.0° 61 + 0.6° 61 + 0.6° 63 + 1.5°
H#E radix et rhizoma glycyrrhizae 63 + 0.3 66 + 1.9° 74 + 5.5%¢ 87 + 5.2°
TH 1% coptis chinensis franch 60 = 0.0* 60 + 0.3* 60 = 0.3* 61 = 0.3*
48 christina loosestrife herb 62 + 1.2% 67 + 2.3° 80 + 7.9°¢ 91 + 4.7"
4 L %L herba houttuyniae 61 + 1.3 63 +2.7° 64 + 4.0 64 + 4.0°
P14 herba euphorbiae helioscopiae 65 +2.7" 67 + 3.6 74 + 4.7% 87 +9.5"
VY5 alisma plantago-aquatica 61 + 0.6 63 + 1.5° 80 + 6.4™ 95+ 4.8"

TR A — AT 8 A ] B AR AR AT W 25 (P <0.05) 6

Note ; Different letters indicate significantly different values at P <0.05.
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*3 HEHRIEWNEEFFEERNMEER (ETHRES)
Tab.3 Inhibition of Chinese herb extracts on Soirodela polyrhiza FN

Fh H KA /% Growth inhibitory rate relative to control

category 24 h 48 h 72 h 96 h
HbHR B euphorbia humifusa willd 100 85 90 85
H ¥ radix et rhizoma glycyrrhizae 20 18 -19 -17
5% coptis chinensis franch 100 95 97 97
42 4R B christina loosestrife herb 49 5 -69 -29
£ 5 herba houttuyniae 59 61 63 80
P14 herba euphorbiae helioscopiae -39 0 -19 -16
5 alisma plantago-aquatica 69 61 -64 -44

2.3 EYEREFNEEEYMENZIE
AT VATE T 6 51 A 48 A S W 55 5% 3] (8] 77
MR EAIEN . HIE L ] LLE K5 5% 96
h 5, SEUGZH T S AR R ) AR A R A 5 R R A
AR BRI AR o — 3K, B O R Y GE
B 3 AN SEIG2H v o 4 £ EE A IR AL, i
B GERE EER ETS 4 S A rh vR R ff T
DU 6 R 2H X TR 2 0 ) S8R A A A
PRSI Z M R 25 (P <0.05), M
Kot BRZH, Hi 4 BT S 56 20 6F 97 37 F 210 41 ) Rk
31% . T M IR B S0 20 5 %) B2 R 22 5N
S EHE T S 6 2H R £ IR T S B6 ZH G IR P A R
BRI R BB T 22% F1 10% o 46, %Il
S5FELRHAZERHEAFAERE2ZR (P <
0.05), 1 45503 R BOR v] 235 42 5 77
PEEEE
- 450
400
350
300
250
200
150

100
50

O SHBL AT HEL 0% el T Hd IS
25 category

E1 REHEREEEZREHENTMm
Fig.1 Effect of Chinese herb extracts on fresh

265 /mg fresh weigh

weight of Soirodela polyrhiza
KA EAR R A B 25 (P <0.05) ¢
The different superscripts of the same column values are

significantly different (P <0.05).
AT LA B D A S e S A X I

PR PR BT T LA H (23 22
1), 3 ASRALRHE S TR BT A XE

http: //www. shhydxxb. com
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PR 2 20 U 2R 2 R T R (P <
0.05), ffRAELEHBRTFEFEM SRR RS T
XA HIE AR 25 52T 21 M4 3R 0 e 45 2R
53 1A 00 PR 3 RS2 A AR B 4 SR AR
— B, RGN E (415 P 2R % T A —
TERRBE b S B PR RS2 A B
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s &

chlorophyll content

e O oL o

S N OB O

X HhE HE 3% S85 AlEE B8 B
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Fig.2 Effect of Chinese herb extracts on

chlorophyll of Soirodela polyrhiza
PR ) EAR RN B 225+ (P <0.05) ¢
The different superscripts of the same column values are

significantly different (P <0.05).
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The influence of Chinese herb extracts addition on the growth of duckweed
( Soirodela polyrhiza) under laboratory conditions

ZHANG Yinjiang'”*, SONG Yingying', ZHAO Yuan', XIN Duo', HUANG Fuxi', SHAO Liu'***

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering Research
Center for Water Environment Ecology in Shanghai, Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai
Collaborative Innovation Center for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghai 201306,

China; 4. Key laboratory of Germplasm Resources of the Ministry of Agriculture Freshwater Aquaculture, Shanghai 201306,
China)

Abstract: Due to its ability to form dense mats in small water bodies ( such as rivers and landscape ponds) ,
duckweeds are often considered as nuisance plants in some freshwaters. As an attempt to find a new effective
management tool, this study set out with the aim of assessing the influence of seven Chinese herb extracts
addition upon the growth of duckweeds ( Soirodela polyrhiza). The results show that Copiis chinensis Franch,
Euphorbia humifusa willd and Alisma plantago-aquatica extracts have significant growth inhibition on Soirodela
polyrhiza. Coptis chinensis extract showed statistically significant effect on Soirodela polyrhiza frond growth with
few new fronds found after 96 h. Euphorbia humifusa extract increased Soirodela polyrhiza biomass slower than
that of the control. Accounting for 69% of control was found after plants received the extract 96 h. Alisma
plantago-aquatica extract showed statistically significant effect on Soirodela polyrhiza chlorophyll. Compared
with control, higher than 55% chlorophyll decrease was found after plants received the extract 96h. In
conclusion, Chinese herb extracts can inhibit the growth of extract and effectively controlled Soirodela
polyrhiza growth. This study suggests that using Chinese herb extract as an herbicide to control the blooms of
duckweeds is workable.
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