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ARG R EIE RN AR AR X 38 [ H ek ] 2020 4 11 A, FELAM IR MM T AR IR & & B4R 50T
# R Poa pratensis # % . R.# 3 Gnaphalium affine 7 % Fo = %% 3 Carex nubigena #£ % 3 F $i A 3 &) B 3% AF A #F 50 %+
%, WRIEEAIHE, MAEMWED TR, HRMANIE, FEANBGRES>HARE L BT, o
SEHM SR LERLR TG EE, (B2 ] MAER TREEEIK, RELYE AL LIE S AN E
(0~40 cm £ &) 2R I H, NHEMRERARATRABE (4755t -hm™), =FEFH% (4228t -hm™). Ky FEH
% (32.14t-hm?), FBELEmRMBEIK, PR EHE LEEAIRB T THREERK; LIEEANG, HmEWEY
BB, HRMAIBE AR PRI I T ASRRE IR M Y, TWEA 1.8~344; LIEHIBRMS M E 5 HT £ EmiE
Ak, TH 1.0~3.445; M AEHE. HpB% Shannon-Wiener % A HEI540 . Pielou 39 4 B354k . Margalef % F 3654
Fo Simpson # % B 35 #39  F H T AR 8 AR R Ay, Bk 1.5~2.84%5; LB AKE . pH. 2B RHEIF Y
(P<0.05); TTASH (RDA) fetd AWM A . MM LA MHE, LEARE, 2F, 4R FLFHTHTAILE LY
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b8 AR R E B R AP, EPO T AR AT N, Bk T RS AR R R A R Y n ., B
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Changes of soil organic carbon storage and carbon components in
typical meadow communities in Napahai

LIU Pan', LU Mei', LI Cong®, LU Jinghua', YANG Zhidong', ZHAO Xuyan®, CHEN Zhiming’

(1. College of Ecology and Enviornment, Southwest Forestry University, Kunming 650024, Yunnan, China; 2. Research
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Abstract: [Objective] This study aims to explore the change characteristics of soil organic carbon (SOC)
components in typical meadow wetlands of Napahai caused by different groundwater levels and their coupling

relationship with environmental factors, so as to provide data support for understanding the process of soil
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carbon cycle in plateau wetlands. [Method] 3 typical meadow communities of different underground water
levels were selected as the research objects in Napahai Wetland in November 2020. The concentration of soil
microbial biomass carbon (MBC) and total organic carbon (TOC), easily oxidized carbon (EOC), and particle
organic carbon (POC) as well as the distribution pattern of carbon pool along soil profile were compared. The
relationship between carbon components, plant diversity and soil physicochemical factors was analyzed.
[Result] The total soil carbon stocks of different meadow communities (0—40 c¢m soil layer) ranking from high
to low were Poa pratensis community (47.55 t-hm™), Carex nubigena community (42.28 t-hm™), and
Gnaphalium affine community (32.14 t-hm?), which decreased along the deepening of soil layers. Soil TOC
storage decreased the most in G. affine community. Soil TOC, MBC, EOC and POC decreased with the
decrease of groundwater depth, ranging from1.8 to 3.4 times. SOC component decreased by 1.0—-3.4 times along
the deepening of soil layer in the communities of P. pratensis, C. nubigena and G. affine. Plant biomass,
Shannon-Wiener diversity index of plant community, Pielou evenness index, Margalef richness index and
Simpson dominance index all decreased by 1.5-2.8 times along the decrease of groundwater depth. Soil water
content (SWC), pH and total phosphorus (TP) contents also significantly decreased with decreasing depth of
groundwater. RDA redundancy and Pearson correlation analysis showed that aboveground biomass, SWC, soil
bulk density (SBD), total nitrogen (TN), and TP had the strongest response to the change in groundwater depth,
and were the controlling factors affecting changes of SOC components in typical meadow communities in
Napahai. [Conclusion] The mass fraction and vertical distribution of SOC components in typical meadows of
Napahai wetland mainly depend on the change of plant aboveground biomass and soil physicochemical
properties caused by different groundwater depths. Therefore, in the process of protecting typical meadow
wetlands in Napahai, it is recommended to monitor the groundwater level to prevent the impact of low
groundwater level from affecting the stability of wetland carbon pool. [Ch, 3 fig. 4 tab. 42 ref.]

Key words: Napahai wetland; typical meadow communities; soil carbon storage; soil carbon components;

groundwater depth
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B . R LK) BYAZ AL, SRR HARY) AP | AR S e TR A A B fif i S e 4
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1.1 HREER

WF 5% XA T 2= 7 B A% BB 40 A 76 18 . (27°49'~27°55'N,  99°37'~99°41'E), 4K 3260 m, [ X
3100 hm?, AEA KA B R A S AR B Mg, %X FIB S 00, Bk B £ 8K
SERROK , AEREKE N 619 mm, H A ZE N 495 mm (5—10 H), $F N 124 mm (11 A & #4E
4 A, MR R EECORTEVE L TR A b RN g 0
12 #EYEERSHERM FAEYERAE

2020 4F 11 7, FEGRMATE AR M T 7K VR 8 BRI 3 S LR R f) BV AR b, BV AR AR
Poa pratensis #£7% (PP). M5 Gnaphalium affine #£7% (GA) M= %5 2 5 Carex nubigena BEVE (CN)(FE 1),
RS A REIS TP BN 1% 3 DN EE R, K/ 50 mx10 m (JAJEE >200 m), & PREH PR E 4 1 10 mx
Sm FEREETT, JFVRANIC SR A AR | BREORI 36 RS, RIRRAERI IR A . R ERET N, HEHL
50 cmx50 em [/NEETr, X AEVE b IR ST EA T X E, BRI e, ST RVARBUR et T, RS
W LR AMGE RIS, HUET 105 °C MR, R 30 min JFIRBIRE S 75 C, 4kZuHtT 48 h,
AR R o8 T e BRI i, R LA s RIS R A E s BV (9 Shannon-
Wiener ZFEMEFEEL (H) . Pielou $2) FEFE%L (E) . Margalef =& FEFE 5 (Dyg) F1 Simpson {EH#EEFEEL (O,

x1 EHEAER

Table 1 Basic information of the sampling sites

i/ | LR N) ZFE(E) i1 7K HEYR /em Rt % R
BAC BRI (PP)  27°50'43.46"  99°39'7.86" ~58.548.5 BAERBR | 4 Artemisia japonica 90 i)+
AR (GA) 27°50'43.46"  99°38'34.60" -112.0+6.8 UM . V4501 Plantago depressa 88 Ffi) 1
255 Z A (CN) 27°49'56.13"  99°38'55.26" -150.0£1.5 BHEER | ZEHP. asiatica 83 Hifi] 1

1.3 TERASREBEAERNE
13,1 E3EHSRE LR NIZHE R, SR R 45~50 cm, SERBRFEAEY), 530K
£ 0~20. 20~40 cm + 2 HFE, I F)ZE HHHRE, MR RATRA S, AR 1.5 kg IRE
THEREATCHR A B, Wil m s, UE TrkENAF R s . HOoRAE 72 0 RS . TRl 3
JI5y B RBEUIR A 3R, HORAE 216 NIRIIAE. /KA & KR IE . S50 P B
TR TR AR . 2 100 g FH TN I3 AR K A 29 400 g LA 4 C UKFE R, T 1 N8
IR A E Y RIE ;s 291000 g HARKT 15d )5, 40t 1.00 F10.25 mm fLGF, AT -84
Bk . Sy EA A PR . BURCABLER . pH. A . 20, 2MERRINE .,
132 23EAfmmE  HEAAIEIRINE S B CRERL AR BT M), H % (SBD) SR T3k
Mg ; EEKE (SWO) RAME AR E ; +3E pH RAHAB AL OKEFE R 1.0:2.5) W% ; +
AR (TN) RHBURIEEZ -2 A s B0 & ; 2w (TP) RAUAE B P Bk e ; Hif4e
B (TK) 2R A E ARG fl- A CBETHEIE o B AR 3 - FATHE, BOHPIME.

+HEA PR (TOC) 2R FH MM 8% T B A AR W s 80 WA W ik (MBC) R FH R4 -
STEZEM M s S A A MUK (EOC) R S AR R 8P Ak e 5 - 58 B0RLA LAk (POC) K
FHZSIRBEFR A /- BOE I o B AR 3 A PATRE, BUHH4(E.
133 E¥EsaEi A LAV E R LERE . RIEEEM EIEA YRR BOE, IHEARK
Z: I ELLERT 45U,
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#. FUKE . pH. A . 2. &) Ml FAEY GEY 2R E. MY AR Y ) AR R AR e
FFICAHT (RDA), 3l i 1153 Pearson AH5¢ 225X (a=0.05) K 5 B4 HLER A1 45 A HLER 41 50 5 3Bk FE b
MIFHOCH: . BT A B0 (] Excel 2016 238, XK 28 7 25 4317 il Pearson #HOC R L HITHAE SPSS AU Hriff
17, 2zEIHH Origin 2019 581, TUARSHT7E Canoco 5.0 52 A% .

2 HRERH
21 FRAREREE T NENBERNBRAS ST

211 REAMHEAEE ARG R (0~40 cm 60

) EA ) M B B 2 S 2 (1, P< TosopAr A AL A
0.05), MKEVIMIICHBIAEMARTRE 47.550bm ). 2 a0 || g, Be | o

A E R (42.28 thm?), R B REE (32.14 % ol ce

thm®), AR TR T R B B 0 =

LS A EREGA R R LR S|

E T (P<0.05), P 0~20 em + 2 BAEEHIE H 10T

BRI 57.10%~63.85%, B B RE VK 0 AR A IR 0 op on o~
AR, M EZEITEN 1.8 5. SR BT

2,12 EEmanyiEask K2EW. MEEHTK [ 10~20em [J20~40cm [N 0~40 cm
HRVRERRAR,  0~40 cm 12 HIEREAHURR . HEEY Y PP AL R AR GA. RUBRHER: CN. 23 Brifp
R SRR RBR A MR H B, 2 00s, T
{H95 RAR B (P>0.05), S HBAERAL BT RERLE (P<005). RERNIER

BEVE (1933 gokg ', 25632 mgrkg'. 1561 gokg', B 1 MR E FE LRI E LM
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22 AEHMBSEEEN FAEYER ZSFEMESE

FH26 2 AT AN [R) L 80 o fm) 5 2 A PE 22 57 B 38 (P<<0.05). B & Hb F KL NIR, #H4%) Shannon-
Wiener ZHEPEFEE . Pielou #15) FEHE 4. Margalef £ & &5 50 M1 Simpson {4 EE T8 5084 B & 10, 7E5R
WHARTE T RK, HHlRsZEREEN 23, 1.6, 2.5 1 1.5 1%,
23 ARABEFEHE T IEREERIFE

MF 3 ATE W AR R B IR M T 25 7 B (P<<0.05). LIS KE . pH. 28R
KA BRAEB AL R BRBES (25.48% . 8.35. 0.51 g-kg™), f/IMETERIIARES (21.41% ., 5.14, 0.42g-kg™");
T E . AN SR, RREHIERMFERE (128 grom™, 34.03 g-kg™); HIELAERS
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(051 g kg™ MEEHLTTE, SHVE L IEAMETTE L2 IMEZ ARG E, LR EM
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Figure 2 Characteristics of soil organic carbon components in typical meadow communities of Napahai
x2 MNBABERENEM FAYSN SR
Table 2 Characteristics of above-ground biomass and diversity in typical meadow community of Napahai
FEHLAL TR o EAi/(gem™?)  Shannon-WienerZFEEFEEL  Pieloud 5540 MargalefF & EF54L  Simpsonfi# EFE %L
HAER BRI 646.94+69.16 a 3.71£0.02 a 0.93+0.01a 13.11+0.38 a 0.92+0.02 a
St FEREE 337.45+43.66 b 2.87£0.01 b 0.87+0.06 b 9.49£0.68 b 0.86=0.01 b
BEERE 229.58+1.87 ¢ 1.58+0.30 ¢ 0.57+0.09 ¢ 5.19+0.39 ¢ 0.62+0.07 ¢
Wl RIFIARRNG FRER IR AN R MY R ) BV 2R 22 5 3 (P<<0.05). BB P {EEpr e
®3 MR E R T EEBENEREHE
Table 3 Characteristics of soil physicochemical properties of typical meadow communities of Napahai
THYIRE R AK /em +2EE /em HIEESIKE/% AKE/(g cm™) pH R /N(g kg Wz ke /(g kg
0~20 26.66+0.85 Aa 1.01+0.01 Cb 8.54+0.08 Aa 1.38+0.03 Ab 0.54+0.03 Aa 33.59+2.34 Ba
Bt R R R 585 20~40 24.29+0.70 Ba 1.22+0.03 Ab 8.54+0.06 Aa 0.85+0.08 Ba 0.48+0.03 Ba 35.90+0.45 Aa
0~40 25.48+0.61 Aa 1.11+0.02 Bb 8.35+0.37 Aa 1.20+£0.16 Ab 0.51£0.03 Aa 30.57+2.45 Ca
0~20 22.17+0.40 Ab 1.23+0.12 Aa 4.97+0.11 Ac 1.44+0.16 Ab 0.47+0.04 Ab 28.03+£0.57 Ab
FRUHH R -112.0 20~40 20.65+0.37 Cc  1.32+0.04 Aa 5.44+0.41 Ac 0.91+0.02 Ba 0.38+0.03 Bb 28.36+0.24 Ab
0~40 21.41+0.28 B¢ 1.28+0.10 Aa 5.14+0.27 Ac 1.31£0.17 Ab 0.42+0.03 Ab 28.45+1.39 Aa
0~20 25.61+0.52 Aa 0.96+0.03 Cc 6.87+0.25 Ab 1.84+0.11 Aa 0.46=£0.02 Ab 34.03£0.91 Aa
E R -150.0 20~40 21.58+0.72 Bb 1.28+0.04 Aa 7.28+0.45 Ab 0.93+£0.42 Ba 0.39+£0.01 Cb 28.78+0.20 Cb
0~40 23.5943.70 Aa 1.12+0.01 Bb 7.07+0.52 Ab 1.70+0.19 Aa 0.42+0.01 Bb 32.60+3.74 Ba

Bl RRIRE FRR A — MR R m R AR 222 5 B3 (P<0.05), ARVNE FEERR AR R R B AR 222 5 0
# (P<0.05). BE A T-HELbREDR
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24 FAEHRBEFHEEVSEE TEERSTEFVBEERKRASNER

N 4 RIA, RV REE . b A R SRR A SR - A BB A e R 2L S R R R A A
—EES . Y 2 AR 5 A PR G R A o R R E (P<0.01) 2k B E
(P<0.05) IEMI G ; HHES /KRS BA PR B & IEAH 56 (P<0.05), 5 PUR A LA &0 1 3 15 A1 58
(P<0.01); 375 5 R MU RITUR A HLER S 25 DG (P<<0.01), Szt Py ik i 2 ki
% (P<0.05); &R SAHVRMER . MUY YRR E B2 EASE (P<0.05), 54 MR FBUR A HLAK
S IEAOE (P<0.01); 2B SHUEY A Y Rk S B35 IEH 5 (P<<0.05), 50K A HLAK 24 W2 1
I (P<<0.01); 2450k A PR S B35 EHIE (P<0.05),

x4 TEAVBREERKESRESHSNERFZEBNEXRY

Table 4 Correlation coefficients between the soil organic carbon components and environment factors of soil
Shannon-Wiener ~ Pielou  Margalef ~ Simpson ML/ HHEE

L7 (o pH 28 g Exal

T4 BT e £ T4 Y& i\
BA LR 0.718%* 0.784%%  0.664%*  0.791%*  0.612%%  0343*  —0.596** —0.100  0.585** 0.259 0.265
TE A Yk 0.645%* 0.654%*  0.616%%  0.649%*  0.564**  0.290 -0.372* 0.144  0339* 0335%  0.057
VeI eLill ] 0.204 0.169 0.272 0.176 0.448*  0.129 —0.068 0.097 —0.116  0.086 0.137
TR LK 0.773%* 0767+  0.775%%  0.765%  0.859%*  0.620%* —-0.758**  0.172  0.482%* 0439**  0.370*
A HUBA 0.457%* 0.549%  0.402% 0.558*%*  0.409*  0.097 —0.256 -0250  0.381* 0.065 0.112

il *P<0.05; **P<0.01
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Figure 3 Redundancy analysis of the soil organic carbon components
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in typical meadow communities of Napahai
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I T e R ) BT M SR AL o e LSRRI RO, REAE T e i) R4, (Hih TR
TR I HA A RIS PR, HXHHE R B AR AL A i R RAT — 5 1A SRR SR A W A W e ik
Fioy B L s R A PR i A o . b, R0 S A A HILRR A B e 5 b HL A Se i
SEALRY, MRS E YR e T RS P U M S Y SR A SR R B, RERSRAE LR . AL BESE
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