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Analysis on community structure and quantitative characteristics of Nitraria

tangutorum nebkhas at different succession stage in lower reaches of

Shiyang River
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Abstract . Nitraria tangutorum occupy the largest area among all natural vegetation in the lower reaches of the Shiyang
River. The plant is tolerant to high-temperature, drought, salts, wind-erosion and sand burial, so it has been highly
regarded as a sand fixation plant. The formation and development of N. tangutorum nebkhas is also the result of interaction
between vegetation and environment in the process of community succession. The research on the structure and quantitative
characteristics of N. tangutorum communities in different succession stages can provide a scientific basis for its conservation

and restoration. Based on growth and habitats, N. tangutorum communities at different succession stages: early
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development, stable equilibrium, deterioration, and serious deterioration, were selected to look into species composition,
life form spectrum, coverage, species diversity and community similarities. The results demonstrated that the species
composition of the plant community was relatively simple. There were 29 plant species, belonging to 25 genuses and 11
families. Zygophyllaceae and Chenopodiaceae showed up in all succession processes. Gramineae dominated the early
development stage, whereas Chenopodiaceae was predominant in the stable equilibrium. At the deterioration stage, species
of Zygophyllaceae were prevailing after N. tangutorum community came to deterioration. Chenopodiaceae was dominant
again when the succession was at the serious deterioration phase. The number of species abated significantly from the early
development to the stage of stability, whereas that increased gradually from the stable equilibrium to deterioration and
serious deterioration. Throughout the succession process, the proportion of annuals was increasing by degrees, from about
26% at the early development to 80% at the serious deterioration stage. So, the degradation succession of desert plants was
a course of gradual increase of annual plants. The proportion of phaenerophyte was gradually increasing from the early
development to the deterioration stage, and decreasing at the stage of serious deterioration. Chamaephytes had larger
quantities at the early development stage, were decreasing at the stable equilibrium stage, and disappeared at the
deterioration stage. Hemicryptophyte were prevailing at the early development stage, decreasing at the stable equilibrium
phase, and disappeared at the deterioration period, even only 1 species of hemicryptophyte existing at the serious
deterioration phase. There was no cryptophytes in all succession processes. The annual variations of community coverage at
different succession stages were various and the maximum and minimum values of the community coverage at different
succession stages occurred in various months. The mean community covering rates in May to October was in the order stable
equilibrium, early development, deterioration, serious deterioration. With respect to community diversity at different
stages, the Simpson index, the Shannon-Weiner index, and the Pielou evenness index showed fluctuation. The Simpson
and Shannon-Wiener indexes rank the stages in the order of early development, severe decline, decline, and stability.
Meanwhile, the pielou index ranked as follows: recession, serious recession, stability, and early development. The species
composition of N. tangutorum communities in different succession stages was various with a level of similarities. Coefficients
of similarity between communities at the stages of deterioration and serious deterioration were lightly similar, and those

between other communities were dissimilar. The closer the successional series, the higher the similarity coefficients.

Key Words; Mingin; Niiraria tangutorum Bobr. ; bush succession; community characteristics
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Table 1 Soil and vegetation characteristics of N. Tangutorum at different succession stage
W B UMEREISE YR E UMRERESE R ORA Pk
- Succession Long axis of Minor axis of Height of Status of Status of
Location . . . . . .
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Table 2 Species composition of community at different succession stage of N. Tangutorum
AR B B (R J& 4 iiEA
Succession stages Family name Generic name Specific name
W R BB B FHFL Zygophyllaceae H )& Nitraria H il Nitraria tangutorum

Early development stage

TRAERT B

Stable stage

HIRBT B

Recession stage

FEE IR BB

Serious recession stage

HAF Liliaceae

ARAE} Gramineae

F B} Leguminosae

2%} Compositae

AL} Convolvulaceae
MR} Tamaricaceae
P} Chenopodiaceae

AAB} Gramineae

#F} Chenopodiaceae

BB} Zygophyllaceae
Zygophyllaceae

FEMIR; Tamaricaceae
%%} Compositae
#F} Chenopodiaceae

7Bl Solanaceae
BEELF} Zygophyllaceae

#EF} Chenopodiaceae

HAES}R Plumbaginaceae
+FHE; Cruciferae
ARAF} Gramineae

IXTEE S Peganum
KIT4&JE Asparagus
R Allium

F2F)R Stipa
P25 )R Phragmites
K FHLJE Cleistogenes
I JB 58 Eragrostis
R Oxytropis
WEIE Astragalus
V458 Olgaea
& Artemisia
Wk Echinops
AL Convolvulus
LLHV & Reaumuria
% B Suaeda
TR Salsola
HALJR Corispermum
P2 JE Phragmites
1 JH %) Eragrostis
TR Salsola
HIVUNE Kalidium
%R Suaeda
I Artemisia
FIRIJR Nitraria
IS Nitraria

BEREE Tribulus
IRV & Reaumuria
Wik J&E Echinops
W& )R Suaeda
VPIEJE Agriophyllum
HMIFCJE Lycium
FilJE Nitraria
PEHLJE Tribulus
ZVKEE)E Bassia
WEKIE Salsola
VO & Agriophyllum
% & Suaeda

MM EJE Limonium
V3T R Pugionium
i J& ¥ )& Eragrostis

WA Nitraria sphaerocarpa
1% 0¢3% Peganum harmala
KEER 14 Asparagus gobicu
VA, Allium mongolicum

13 Stipa capillata

P35 Phragmites australis
TerE BT B Cleistogenes songorica
/NI JB FE Eragrostis poaeoides
Wik H Oxytropis aciphylla
FLABEE Astragalus galactites
€W Olgaea leucophylla

V17 Artemisia ordosica
WSk Echinops gmelini

J8 N4 Convolvulus gortschakovii
2T Reaumuria songarica
3E Suaeda glauca

HIVPIE Salsola ruthenica

WS Corispermum hyssopifolium
J5 4 Phragmites australis
/NI JB %L Eragrostis poaeoides
RIVPIE Salsola ruthenica
EITUR Kalidium foliatum
3% Suaeda glauca

UbH Artemisia sphaerocephala
FUf| Nitraria tangutorum

Fil Nitraria tangutorum
IR Nitraria sphaerocarpa
$EFL Tribulus terrestris

ZIH) Reaumuria songarica

W RSk Echinops gmelini
& Suaeda glauca

VK Agriophyllum squarrosum
MALMAC Lyciumru thenicum
FH | Nitraria tangutorum
$EFE Tribulus terrestris

FEVKEE Bassia dasyphylla
HIVPIE Salsola ruthenica

VK Agriophyllum squarrosum
5% Suaeda glauca

WAL AN M EE Limonium aureum
VIt Pugionium cornutum

i J 5L Eragrostis pilosa
/NI JB ¥ Eragrostis poaeoides
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36.84% 1 "FAREMIIR ., b7 B EL 1) 26.32% i L ZEAE YIS T4 =, o5 B0 21. 05% , BLAMNAAT 15.79% 1Y
1 N ZEAE D s R B B OIS 2 DA 1 AR AR AR R T, o BB 42, 86% |, i AR R TS A,
SR 28.57% | T ML AR RO T AR5 14, 29% 5 RER HYBL FRIRETS RO AL R AN 1 AR AR R
Yy B, ELT A LA S, 25 o5 S 50% 5 787 SRR B B, I RIBES T 1 ARZE A o5 A da X pn B, s
11 80% , 1M vei 5 ZEAE ) b T ZF AR 45 o 10%

AR TR DX IV D 3 e e R v 1 AR AR R T o 0528 T T v AL SRR A R
3 ANBBEZ T, 1 2 R B B TG R R b 2RI AR & B BB A | T AR AR B B
Jei FE TR UG T B, T AR 25 iR B B A UL b 2R R A s b Il ZERE TR 0L R B B B S A L3, e R e By
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AR I R R DB A

®3 BREMATEREMREEEFRE
Table 3 The life form of composition of scrubs community at different succession stage of Nitraria Tangutorum

Hz 357 Life form

TR B

Succession stages L Hi - 2 Hu T 2 KAt A AR f)
Phaenerophyte Chamaephytes Hemicryptophyte Cryptophytes Annual
B E B FhIHL Species 3 4 7 0 5
Early development stage 434X Percentage/% 15.79 21.05 36.84 0 26.32
T E BBt Stable stage  FhZE%L Species 2 1 1 0 3
H 435X Percentage/ % 28.57 14.29 14.29 0 42.86
IR B FHIEEL Species 4 0 0 0 4
Recession stage H 43 %1 Percentage/ % 50. 00 0 0 0 50. 00
FETE IR B B T2 Species 1 0 1 0 8
Serious recession stage H /%K Percentage/ % 10. 00 0 10.00 0 80.00

3.3 AMIERE S R AR

B 4 ARV HEE R B B OIS 52 88 s H 6 A7 A .8 A .9 H .10 A M FHEER, B E
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