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B E AHTUAREAMGEEER AL, HILTAIREEEAKETEEZERLA
A BN A SR, M EEXRER FHXR R ERERN . B E MR E KM At a2 3 e 3
fnje B R AR (5—8 A) , MH(5—6 A) A KAk 6 AKEEE ATKE B AK
GEAT, EEEENEMHHFREZREE . ARAKEATEETER . HE EHREE £k
TERHEE ER VAR EHEATR EHABREEEE R MABMEHEET TAL
WENIKRETEEERLRE 2 ANESHBARTERET TEAKE U LZHET
PFEZR IELAE KE EEFE FHEBRSBE2HRKEMA T EEE R A KZRH
FTERF,ERARERLELGKE KR HEHEZTTALIKRE R, X E LR PR A
REEAARHAEANIRERGHREERSRELEE ZF AV EGTEAKEARH
FTERZFBVUARAESEE L BHKEMRPH , NEEZ ARKRE BT E L4
B, E Y B ] BE B (54.22~117.89 cm) A M BEE E (1.9~3.1 # - m™) B/ B R R T E K
HEEELUPKE R REETNIEGAKEFRAR, RALEL A KL TR EKE, 4
FHHMBEKNEREREE.
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Comparison of ecological characteristics of Carex tussock under natural and artificial reco-
very. QI Qing"?, LIU Xiao-wei’, TONG Shou-zheng'* , ZHANG Dong-jie"*, ZHANG Ming-ye*,
AN Yu', WANG Xue-hong’ (' Northeast Institute of Geography and Agroecology, Chinese Academy
of Sciences, Changchun 130102, China; >University of Chinese Academy of Sciences, Beijing
100049, China; *School of Geographical Sciences, Northeast Normal University, Changchun
130024, China; *Yanbian University, Yanji 133000, Jilin, China; ’Ludong University, Yantai
264025, Shandong, China).

Abstract: We compared the ecological characteristics of tussock individuals and populations under-
going natural and artificial restoration in Carex tussock wetlands in the Sun Island in Harbin and
identified the relationships between the growth of Carex tussock and environmental factors. Results
showed that there were obvious seasonal dynamics in morphological characteristics of C. appendicu-
lata. Tussocks grew rapidly from May to June, peaked in June, and then decreased steadily from
July to August. There were significant differences in ecological characteristics of Carex tussocks
between natural and artificial restorations. The morphological characteristics of individual tussock
including leaf area, leafl width, fresh weight per ramet, dry weight per ramet, and the hummock
shape indicators (hummock height, diameter, volume and surface area) in natural restored area
were significantly higher than those in artificial transplanting area. For the Carex tussock communi-
ty, tussock density, coverage and biomass in natural restoration area were significantly lower than
those in artificial transplanting area. Soil water content, water depth and hummock spacing in natu-
ral restoration area were significantly higher than those in artificial restoration area, which facilitated
the formation and development of individual tussock. Higher transplanting density was the main fac-
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tor leading to higher density, coverage, and biomass in artificial restoration area. Our results sug-

gested that the distribution characteristics of tussocks in natural restoration area should be taken into

account in future restoration and protection works. Appropriate adjustment of the distance between

hummock (54.22-117.89 ¢m) and population density (1.9-3.1 ind - m™), as well as proper

water recharge measures in spring in arid areas to regulate soil water content and water depth, would

be conducive to promoting the growth and rapid recovery of Carex tussock, which would maintain

the long-term health and stability of tussock wetland.

Key words: Carex tussock; restoration method; ecological characteristics; environmental factor;

Sun Island wetland.
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Fig.1 Artificially (A) and naturally (B) restored Carex tussock landscapes in May, 2018.
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Fig.3 Dynamic features of Carex with artificial restoration and natural restoration from May to August in 2018.

[ . NTKE Antificial restoration; Il ; HSXKJE Natural restoration. F[f] The same below. * P<0.05; # # P<0.01.
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Fig.5 Ecological characteristics of Carex tussock populations with artificial restoration and natural restoration.
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Table 1 Species composition and diversity characteristics of Carex tussock community in natural and artificial restoration areas

TR IX o w B AL Shannon Pielou YIFh2H A

Study area Richness ZHETETR R BEIpen )i Y Species

index Shannon Pielou evenness composition
diversity index index

H SRR 51X 6.00+£1.63 1.53+0.20 0.87+0.03 JRIWK & B Carex appendiculata | i Typha orientalis | NI

Natural recovery Deyeuxia angustifolia . J|2E Polygonum senticosum . 75 %5 Phrag-

area mites australis 7% Lemna minor #kMH22 Polygonum persicaria |
FEL Echinochloa crusgalli | H L Carex breviculmis . B i
Acorus calamus . & % Sagittaria trifolia . ¥ V5 Alisma planta-
goaquatica R ITEL Polygonum orientale

ANTIREX 7.43+1.62 1.64+0.17 0.82+0.02 JRWK S B Carex appendiculata | e Typha orientalis | NI

Artificial recovery
area

Deyeuxia angustifolia \ J| 2 Polygonum senticosum . 7 %5 Phrag-
mites australis 7% Lemna minor #k22 Polygonum persicaria
FREL Echinochloa crusgalli | FHHE B Carex breviculmis FIwiAe
Calystegia hederacea 75 Sium suave , K% Euphorbia pekinensis |
Pt =% Hemistepta lyrata . % Jik Stellaria media ., & 7K Ik Stachys
baicalensis JK2%HE Chenopodium glaucum M Artemisia integri-
Solia BV K5 Glycine soja JREH] Cirsium pendulum FEH Humu-
lus scandens ¥ Lycopus lucidus 35 3:3% Iveris polycephala
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Fig.6 Bioplot of RDA for the relationships between selected
environmental factors and growth status of Carex tussock.
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Fig.7 Difference in Carex tussock wetland environmental factors between artificial restoration and natural restoration.
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