5542 B 16 W) S &~ £ Eild Vol.42,No.16
2022 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2022

DOI: 10.5846/stxb202006111519

RPN EETEST T, TR, NI, D28, BT 22 RUHR GHE A £ T R o < 3 T 2 K TR ) 56 2R R . 2 A5 2441, 2022, 42.(16)
6863-6873.

Zhang Y, Cai J F, Wan Y, Gao H Y,Sun K, Shen Y L, A S H, Li H L.Effects of Eichhornia crassipes invasion degree on the growth traits and inter-specfic
relationship between Ceratophyllum demersum and Hydrilla verticillata.Acta Ecologica Sinica,2022,42(16) :6863-6873.

RIRENEEENETEEMEBEEREMEXEDN
Al

ko RLREF L =, 5EE I oo  —F s Fawm
1 AEmE bRl R AE A 2SS A R4 BE , AL5T 100083

2 MR MRERE, B R 210073

3 SRR A BB A, SF/R £ 017010

FE WA ARG RUIREE ( Eichhornia crassipes ) AR A HAE Y HETE SR AL 2 D REAA 15T , B M TR AR 1) A 1 40
LA™ T3, ST RUIR 5 A9 AR BLH A — %E 89 F 5T, ﬁ’ﬁa‘é?ﬁkHE&/\&&EZNUM@E%%@‘?&% ( Ceratophyllum
demersum ) MR (Hydrilla verticillate) *EA< K Ff ] 5C 2R RURZ AT Bk = o DASIR AARAR M) RUARGEE , (90K AR 49y 46 00 35 1T 086 O AT
FRER, forﬂﬁﬁﬁgf\&ﬁf“(ﬂﬁ/\& BRPE AKX N TR 25% , L JEAARRTNL TR 75% ) 58 XEAATT 30 (RBP4 ke
BRI, B A R BRI ) A0 S, PR IRUIR AR B8 B2 X /K AR A9y <5 0 88 R R A A R 8] S R OS2I, 485
%%Eﬁ,RLEE&/\&?&Eﬁ%%ﬁT/ﬁﬁ;mE@i%%ﬁﬂi?ﬁl;ﬁé@*ﬂiﬁ\ﬁﬁfﬁﬂﬁ}w?&o TE IR A AR IR, PRI IC K AR ) A
PB4 5 2R 0500 5 i RUHR R A 5 E H I, WA KAL) 4 2 0 ek 51 s A AP s Bl o, o ) G 28 2800 7
SSAEIE)G A R TE P T e SRR B W e O, b IRUIRGE AR SR T /KR P i SR BB B i Ty
AR 7 225 SR 32 B RUIR AR L RO A B R R S5 K A A P SO TR AL 2 I 3 A7 385 6 1) 52 R ( P<0.05) | LK M
AP BT GO R A A S it T R AR . 2, IRUIR ARt 25 BRI 1 4 o R A R T B XU A AR 3
T, PR LA B 8] 5 2 S84 SR A N e AR AE Ty s, RIS 2R D XU G A AR AT 2808 ) B i i TR R A A R A2 5 T
PRt T —E B B E AR S A

KERIA  RUHRGE  ARFLEE ; UTKARY) s Fh ) 52 4

Effects of Eichhornia crassipes invasion degree on the growth traits and inter-

specfic relationship between Ceratophyllum demersum and Hydrilla verticillata
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Abstract ; Biological invasion has become the destruction of wetland ecosystem, and it is becoming more and more serious
ecological problems. Alien invasive species can occupy a wide space in a short period of time and reproduce rapidly, which
causes the changes in the characteristics and disappearance, and even extinction of local species. At last it would destroy

the stability of the ecosystem. The invasion of Eichhornia crassipes in the wetland ecosystem results in the simplification and
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degradation of the aquatic plant community structure and function, which leads to the imbalance of the aquatic ecosystem
and primary productivity decrease of submerged plant. Submerged plants are the important primary producers in many
aquatic ecosystems, such as lakes and rivers. They play an important role in the health and stability of wetland ecosystems,
and are also commonly used in wetland restoration projects. At present, there are some researches on the invasion
mechanism of E. anemonis, but the effects of invasion degree on the growth and interspecies relationship of submerged
plants Ceratophyllum demersum and Hydrilla verticillate are relatively lack. In this research, the effects of E. crassipes
invasion degree on the growth and interspecific relationship of C. demersum and H. verticillata were explored in the control
experiment. The results indicated that the biomass and branches of C. demersum and H. verticillata significantly decreased
with the increase of the coverage of E. crassipes. The total biomass of submerged macrophytes was the greatest in the absence
of E. crassipes. The interspecific competitive relationship between the two submerged plants was the strongest in the absence
of E. crassipes, and with the coverage of E. crassipes rise, the relationship between the two submerged plants become
competitive from week beneficial. H. verticillata had a significantly competitive advantage when they grew with C. demersum.
Furthermore, the total nitrogen (TN) and total phosphorus (TP) contents in water were slightly decreased by the invasion
of E. crassipes. Structural equation model (SEM) analysis results showed that plant invasion and water physical and
chemical properties including TN and TP had a significantly negative impact on the growth of the submerged plants ( P<
0.05) , the correlation between the physical and chemical properties of water and the growth of submerged plants was more
significant. In conclusion, E. crassipes invasion degree significantly reduced the growth and reproduction of the two
submerged plants. With the increase of invasion degree, the relationship between the two submerged species became from
competition to assistance and then to competition. The results provide theoretical basis and technical support for the effective

control of the invasion of E. crassipes and the restoration and reconstruction of submerged vegetation in wetland.

Key Words: FEichhornia crassipes; invasion degree; submerged plant; intra-specific competition
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FESEIN , <5 A0 B R i 0 s A PR, (EE A (3, < 10 B BRSO 350 RTsF,  JRUHR 3 =5
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Table 1 Effect of coverage of Eichhornia crassipes and planting model on the growth traits and water quality of submerged plants

EiEgan JRVHR S 25 FEAHAR JRUHR % 25 B > g A AR
Index Coverage of Ec (C) Planting model (P) CxP
KRk A 0.59 * 0.50* 2.86 *
Ceratophyllum demersum 7 NE 0.08 0.08 59.37 **
I3 1.31 * 0.12 8.37 **
DAt 0.11 0.11 43.427*
PR A 3.20 0.54 2.27
Hydrilla verticillata 7 e 20.16 ** 20.64 ** 20.10 **
O3B 19.63** 44.12 ** 20.11 **
ORTESS 22.51** 22.91** 22.33**
JKJFE Water quality EW 116.91 134.28 ** 139.07 **
MAEE 2.75 0.17 2.18
S 2.48 0.05* 1.84
Ec: RURE Eichhornia crassipes, * | #* 435l 3RN #2255 P<0.05 ,P<0.01
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2.3 JRUIR AR RE X <55 £10 35 11 JR S8 o ] O 28 B9 52 )
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FI 553, T A2 DA A A PG TR IR b e R 85 (FLRE A RUHR SEE AR JEE 8 T, 79 5 1 o 1) O 2% 415 5 S A% [l
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Fig.2 Effects of different invasive degree of Eichhornia crassipes on the growth index of Ceratophyllum demersum ( Mean+SE)
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Fig.3 Effects of different coverage of Eichhornia crassipes on the growth index of Hydrilla verticillate ( Mean+SE)
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Fig.6 SEM of the relationship between invasive plant community, submerged plant community and the physical and chemical properties

of water
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Fig.7 Schematic diagram of determining factors of submerged plant biomass and interspecific relationships
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