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Community Characteristics and Soil Nutrient Status of 9 Carex L.
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Abstract: In order to explore the distribution of Carex L. plants in different vegetation types, this study
investigated the community characteristics of 9 Carex L. plant species in central and eastern Gansu Prov-
ince, and compared and analyzed the soil nutrient status, to reveal the relationship between the species di-
versity and distribution communities and soil environmental factors of wild Carex L. The results show
that: (1) the species diversity of the 9 Carex communities was significantly different. The Shannon-Wie-
ner diversity index (H) and Simpson dominance index (D ;) were the highest in Carex breviculmis com-

munity, and the lowest in the Carex lanceolata community. The Patrick richness index (R) was the high-

s B #.2022-09-18; & B Fm M B B #3 . 2022-12-15

HEWB . HFE A RBEIE S (31560667) s b FERHI = & B IS 0 H (2021 XHQK002) 5 H i 44 Ak 5 58 Ji A= 2516 2 30 B R S 0 B
(GSLC-2020-3) ; H il & BHE 115035 H (20JR10RA564)

PEZ B FEEI (1995 —) , &, A8 B B 9 2, = B9 07 1) g UL 5% B Rl B WE VR RN B M . E-mail . 228497805@qq. com

x WMAFVEH  A/NI L 2082 1 A S, 32 BE00F 5 0y 1) kg e BEARL 2 L B R 5 LB R BT S UR A M . E-mail  baixm@ gsau. edu. cn



306 ode Moy % iR 43 4

est in Carex heterostachya community and the lowest in Carex rigescens community. The Pielou evenness
index (J..) was the highest in Carex melanostachya community and the lowest in C. lanceolata commu-
nity. (2). The soil suitable for the growth of 9 wild Carex species was neutral or weakly alkaline, and the
contents of organic matter, nitrogen and potassium were rich, but the content of phosphorus was low.
The average contents of soil organic matter, pH, total nitrogen, total phosphorus, total potassium, avail-
able nitrogen, available phosphorus, and available potassium were 41.07 g« kg™', 8.35, 1.16 g+ kg™ ',
0.65g+kg ', 5.60g+kg ', 47.94 mg kg ', 5.82 mg * kg 'and 100. 60 mg * kg ', respectively. (3)
The species diversity of 9 Carex species was positively correlated with total nitrogen, total phosphorus,
total potassium, alkali-hydrolyzed nitrogen, organic matter, rainfall and elevation, but it was negatively

correlated with soil pH, available phosphorus and available potassium. Rainfall, soil pH, available phos-

phorus and organic matter had great effects on the community species diversity of 9 wild Carex species.

Key words: wild Carex ; distribution area; soil nutrients; community species diversity
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Table 1 The geographical environments of the main distribution areas of 9 wild Carex
in central and eastern Gansu Province
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BEMEE

Interpretation rate of RDA environmental factors

to 9 Carex plants community species diversity

3 A B T Environmental factor hle*j—f% F
(F=19.13,P=0.018) f I A H P4l (F=5.8,P =
e e N - § Py [# ™ Ht Precipitation( PRE) 22.9 7.47
0. 002) & 25 B W AR OC . BAUACORE . Wb 2 M
e + 3 pH Soil pH 11.3 4.1
SEREE BT 2 1 A HE 4 ST 5 1L 2 HEpH Soil p
AT L A5 i i it %‘ﬁi(%flﬁ’jﬁ REPEFE B R T 2 + B %L Soil available phosphorus(AP) 8.7 3.5
FOPSES +HEH WL Soil organic matter(OM) 8.1 3.6
Yy Fh £ B VE- 55 55 %J_Lﬂ“ ﬁi}‘*ﬁ ﬁlff?%% (& + 3¢ 4w Soil total phosphorus(TP) 5.3 2.6
N Z X
7);@_/1_\‘ ) l;%ﬂrjﬁf OM pH AP . AK.TN %’ﬁ‘%ﬁ;éﬁ ii + B %4 & Soil available nitrogen(AN) 6.7 3.6
K%t 4 AN fh 2R G B se i, TP + 34 %A Soil total nitrogen( TN) 2.7 1.5
TN.TK.AN.OM . & & fiEk 5 C-J . .C-D. .C- + EH L H Soil available potassium(AK) 1.4 0.8
C-R m&%ﬁgﬁ‘ﬁ?ﬁﬁ%ﬁ%ﬁmgﬁﬁiﬁ #33k Elevation(ELE) 1.0 0.5
*ﬁj‘\‘jt%‘:\ il pH AP.AK %’ﬁ%ﬁm*ﬁ&%ﬁ *ﬁjﬁ + 344 Soil total potassium(TK) 0.8 0.4
R2 IMBLEEEEEYHEYHSHEESTERSSEHNEXY
Table 2 Correlation between species diversity and soil nutrient contents of 9 wild Carex species
e ki A AT g AL B A A e A BT
IDd Total Total Total Available Available Available Organic pH
ndex nitrogen  phosphorus  potassium potassium nitrogen phosphorus matter
Shannon-Wiener Z £ 355 H 0. 406" 0.169 0.136 —0.221 0.277 —0.233 0.353 —0.474"
Patrick F & EI8 % R 0. 265 0.052 —0. 004 —0. 361 0.239 —0. 360 0.466° —0.417"
Simpson L # %L D, 0.296 0.223 0.148 —0.109 0. 200 —0.174 0.197  —0.332
Pielou #J 5 BEHEEL T, —0.090 0.117 0.021 0.126 —0.209 0.108  —0.358  —0.092
o FIRTE 0.05 /KB EMK
Note: * stand for the significant correlation at 0. 05 level
RI IMBEEEREYHEYHSHEESHRERFRIRSN
Table 3 Redundancy analysis of species diversity and environmental factors of 9 wild Carex species
HEJy 1 2 55 1 b %52 %
Summary of ordination Axis] Axis2
WYy Fh Z e 4R IEH Eigenvalues of species diversity 0. 5464 0.1296
Yy b ZAEVE Bt Be it Cumulative interpretation of species diversity/ % 54. 6400 67. 6000
Yy Fh 2 R 5 M85 R F A 56 Correlation between species diversity and environmental factors 0. 8189 0.9019
Yy Fh 2R 5E B T R R AR (R ED 79. 2900 98. 1000
Species diversity-environmental factors explained fitted variation (cumulative)/% : :
BFFEAE Total eigenvalues 1
IR AE(H Total canonical eigenvalues 0.689 114

B — ML Bl 0 e I BG: Significant test of the first canonical axis

Bl A B I 56 Significant test of all axes

F=19.3, P=0.018

F=3.5, P=0.006
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Wiener index; C-R. Patrick richness index
Fig. 7 RDA ordination chart of 9 Carex plants community

species diversity index and environmental factors
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