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AHBFFE T 2003 4F — 2005 4F- 8 ) 76 Hh [} 2 e
VA S FE R ) A S RGP L B i AT, ML
BN 37°29°-37°45'N, 101° 12~ 101°33°E, iff 4k
3200 ~ 3250 mo A -1.7°C, 1 AR
H-14.8°C, 7 A F S 9.8°C. AFF-H4RE /K 2 600
mm, FE[EK AP TE B AR 24 G AEREK Y
80% , 7% 2 1 1160.3 mm , 3= BEAH 4 FS AU 5 FE B
8] (Alpine meadow) . =5 FE7#E M (Alpine shrub) FIVAPE
AL A (Swamp meadow) . 3 A& 1L FA 4 &1L
HEDNELAR) - FIVEEE T
22 WARAE
22,1 FEFIRAELRMG I (&R
) e BEAEA R A F4 51 1 15 11 i B R ) (Kobresia
Pygmaea meadow) , IS IR YRR LA =, F
)46 0 BE — 8 (20~30) F/m?, 22 AR, 434 1
5], R TRER JR RO I B A B S5 B
T B —AE 70 %-90 % , + 3R R 5 AL )
+ S B A (K. humilis meadow) , BF V& 285 #4) fa]
BRI AR B — R (25~40) Fl/m’, (L FAS )2 —
JZ BT M S — IR AE 40%0~90 % , A 3 B
55 B (Kobresia humlis) , fEAEFA it & 85 ( K
capillifolia) . 5 %t 5 (Stipa aliena) . 75 111 JH Fi &
(Thalictrum alpinum)% , 3R L ) - g B
TREALEAE) (K. tibetica of swamp meadow ) , FETE L5

fRT B, (A FEA— 2 BT T8 5 B2 10~25em, FEVR
BB 36 60% ~90% , At B b B EE O R R
(Kobresia tibetica) , £¥ 4= B A /N 4 3 £ (Trollius
pumilus) H & 7 (Primula tangutica) 2R NE2H
(Saussurea stella) %5 , 138 IR PEAL B AR - ; S ER A
HE M\ (Potentilla fruticosa shrub) , BFEI% )25 R E R
W2, A Ik 40~90em, BEVE BB 5 E N
60%—80 % , 4 Hy i L E N m) | TR 40 1) Ry
50m x 50m. FHXIFAZIERE 104> 50cm x 50cm [
SRR 7, B AR 57 M 1A ], AR B 9
TR FURBN & AR KRR FE R ) A= 1 e 06
1 (8 FJRC) DN 2 A 0 A % 10 Ao A 2 ol S LR A (L
(22 R ) .

TEME L AR r RS, R 25 em x 25 ¢cm
HEE T, 3 )2 (0 ~ 10 em 10 ~ 20 cm .20 ~ 40 cm) ]
SEHL R AW, S RE S AT (1 mm) 72 4, F
FAANZPATAL LT AN ]2 AR R I /K e, 346 A B
LT 249, 76 80°C Y HEAE ML T 2 H HIFFRER
[ RAE O ~ 30 em HHERESL, S IRE S, KT 5T &
FHEIEA Sy MR H Ry AR S i (BH B
P b k) | A (B iR U 4Mi2 $E - B b L £
0 L4 N A AN (EILEG A AR ZE L3 ) S HLJ
g (k)P

PR JZ 0 ~ 10em, 10 ~ 20cm F1 20 ~ 40cm 1Y
Fr K B AR PR R, SRS 1E 105°C I At
R VLT 2 E IR, T S KR AR
RS K REIR PR ER S T L RERENE
5.

222 wmAMEmEHR CRAKE - REGE™, FR
B 25.0g 6 +AE B T 150ml ¥RHH P L A N %
100ml JCBE CHCL FEAR 0 BL25 T 25 P4, i B0 25 fiff
CHCL # J#5 Smin, {7 525 Jf 75 25°C RIS T K
24h K1 CHCL BRI J5 R S A s H PR R
FE& A CHCL A 1E . A 100m10.5mol L™ B9 K,SO,
TEORD A, 25°CHE iR 7 30 min 5 3 98, D8R H
(A5 FH TOC — 5000A ( H 7% Shimadzu 23 7 A= 7 ) A3
FE RS o BUAS KRR 110 4 33848 1k D vk 3R B 52
o Tl2E W A 0 R PR A 2 25 B LA G o R 8K
0.35,

23 iHEFHE

T 22 FEE AN ER A D I 2R d
BRI S FEFR B TS BEOCIR 238017, 8
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B ) | ARV ARG 5 VR R A o e L
EHAUH 1~2 Fp R0, T BLZEREE A e B
BN . EATB SRR B (DR N
) > g 1 ) > 4 R AR > e BV PR
T (22) . AR FIREE GEIRFIREE S5 2 T %
RV SE R RRIE WP Z R O A A Jm 25 5 ) 2 2
HZ—. AAEARIRIA SIS T RS )
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Table 1 Change of soil physics and chemistry in 0~40cm soil layer in four alpine meadow plant communities (Mean + SD)

HEvE T By BHEAPUR HHESAN RHEAEEP  HEHAGEN  REEEmEr BEEAE HEESKE
(%) (%) (mg/kg) (mg/kg) (gfem’) (%)
e R ) 2003 10.71+0.14" 0.58+0.09" 0.06+0.01" 31.60+0.57"  9.52+0.83" 1.004+0.024" 37.82+0.04"
K. humilis meadow 2004  10.12+0.03" 0.530.01" 0.07+0.02" 3040=0.14" 12.192030° 1.058+0.012" 39.33 +0.06"
2005 10.35+0.16" 0.54+0.05" 0.06+0.01° 30.88+0.56" 11.58+0.51" 1.028+0.014" 39.44+0.15"
e L1 R ) 2003 12.33+0.81" 0.60%0.09" 0.07+0.00" 33.75+0.07" 7.54=130" 0.949+0.073" 35.24+0.03"
K.pygmaea meadow 2004 12.19+030° 0.57+0.04" 0.06+0.02° 4030+537" 12.06+1.05 0.979+0.058" 36.97+0.04"
2005 12.15+0.02° 0.59+0.03" 0.06+0.02° 3586+235" 11.53+122" 0976+0.044° 35.1420.11"
S BT L B 2003 26.11+0.85 126+0.01° 0.06+0.01° 81.60+0.57 11.03+£0.51" 0.55420.032" 72.84 +0.05"
K.tibetica swamp meadow 2004 24.10£0.99° 1.19%0.05 0.06+0.00° 81.80+2.12" 15.18+1.16' 0.638=0.030" 75.91 +0.06"
2005 24.98+0.51° 122003 0.06+0.01° 8046=208 1336+1.12' 0.586+0.031" 75.12+0.08"
G WA A DA 2003  9.96+1.03" 0.50+0.03" 0.07=0.00" 34.50+2.12" 822+0.64" 0.942+0.021" 34.40+0.22"
Potentilla fruticosa shrub 2004 11.05+021" 043+0.08 0.07+0.01° 29.10+042" 1370+ 1.56" 0.961+0.017° 35.20=0.30"
2005 10.25+020° 047+0.05" 0.06+0.01° 3246+2.55" 11.58+1.38" 0.955+0.016° 34.33+0.55"

AR SdE, AR 7R R B R 22 5 R 2 (DMRTH: P=0.05)
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Table 2 Richness, diversity , biomass of plant community in different grassland

SH 1 L A S R AR AR T SRR

K. pygmaea meadow K. humilis meadow K. tibetica swamp meadow Potentilla fruticosa shrub
UL 31 35 20 26
Simpson 54X 0.9598 0.9772 0.8762 0.9519
Shannon——Wiener 5 4{ 3.4727 3.5472 2.5305 3.3001
Pielou 541 0.9351 0.9431 0.8447 0.9209
o A R (g/m’) 280.88 +28.23  303.08 +23.76 357.48 + 15.81 247.56 + 13.73
HiF A (g/m) 3023.68 £204.32  2139.68 + 153.28 13915.04 + 652.00 2348.91 +47.71

33 FAEEBEMTIEFV®R. SEDERNETH

A MU RN, P T A PR A
A i K IR TR RE . R TR LR
SRR AR IA] B 5| i e o B AN % AR ARk
TR - A ALk &t & AR AR . RIERUED)
AP AR H Y U AR/ N Ay, B A
T A W) 4 W) & Bk (Microbial Biomass Carbon,
MBC) #1 % 4= 91 A ¥ &= & (Microbial Biomass
Nitrogen, MBN) , (H 12 # il AL B R G rh C N FIH
BLFRAT I SR

AN IS TR0l g v 380 RV b ) L -
B AR W A W i e A - 38 L4 Bk 0~10em , 10~
20cm . 20~40cm , F1 0~40cm 43514 2.99 ,1.78 .0.38 Al

1.72 g/kg T+ ; 183.31.78.92,20.58 F194.27 g/kg T
4, 0 T AR AR AR Y A
YAyt A PR (P<0.01) (R 1) ;4 FiAE
Bl A - ) T A b A AL RN R W e
Bl - 22 TR B A I REAIG, [A]— 3R B ORI
BT A LA R GLA P e A7 7R BH i 22
o THEREANTEY) R TS R R
£ 0~10 em 1 )2 S A WU AGUE P e & 2 T
He )2, 7S5 b v - e v w )
W HR Ty AR R A 2 IR )
1 (2 3), Ul BGS FR R A IS AR E
AL, B AR ) B T A
RURLHE . A BESR 2 A A W o KR 4

R3 FEIZEEEM T R4 MBS T HHE (FH1E)

Table 3 Distribution characteristics of soil microbial carbon in different grassland types (mean value)

RETE LT ek I i B TIEE LR R 2 Gt ]
(cm) (g/kg dry soil) (g/kg dry soil)

| 0~10 0.581+0.01" 1.575 +0.56" 0.406 +0.13*

K. humilis meadow 10~20 0.280 + 0.01" 0.853 +0.12° 0.334 £ 0.15"

20~40 0.185+0.01" 0.643 +0.07" 0.291 +0.04*

0~40 0.348 +0.01° 1.024 £ 0.24° 0.356 + 0.09"

e 1 ) 0~10 0.516 +0.03" 1.626 +0.39" 0.330+0.07"

K. pygmaea meadow 10~20 0.285 +0.02° 1.072 £ 0.33" 0.282 +0.07"

20~40 0.181 £ 0.01" 0.736 + 0.15" 0.253 + 0.05"

0~40 0.327 £ 0.02" 1.145 £ 0.29" 0.298 + 0.06"

T i E TR VA AR 0~10 2.990 + 0.36" 183.306 + 5.39* 0.023 + 0.003"

K. tibetica swamp meadow 10~20 1.782 + 0.26" 78.922 +3.28" 0.018 + 0.005"

20~40 0.376 £ 0.12* 20.583 + 1.40* 0.016 + 0.002"

0~40 1.716 £ 0.24* 94.270 £ 3.07* 0.018 = 0.002"

G RN 0~10 0.305 +0.01" 0.773 £ 0.08" 0.398 + 0.05"

Potentilla fruticosa shrub 10~20 0.209 £ 0.02" 0.682+0.11" 0.312 £ 0.06"

20~40 0.115+0.02° 0.528 £ 0.07" 0.220 + 0.05*

0~40 0.210 £ 0.02° 0.661 = 0.08" 0.320 = 0.04"

T AN IR ) — 2 e, AR IR 7 B R Bt 8] 22 5 A S 3% (DMRT i P =0.01).

http://www.resct.cn



2026

AT S S

Rl - M AR A, BN P A A W i
sk - A LR EAG U 2, T BLEE B A
Y R Y A YR S SRR ML TR
AL H0.016 % - 0.41 % , TR T — L 30k rp 4
B % -5 %, 3% vl g5 5 b - A ALk Y &

B K.
34 FEEHEBTEFVNBRMMEDHRS TIE
FOTHIMER

AT A HLRR | Bl A R L SR A 1Y
RGP AE R . R ATT LA, AR R A+
A LIRS L ERUE YRR AL R R
o 2 A R ) R e ) A AL
B BIERE AR B TUNOC R, 5 B KR
B IEASG; LI R RS LA AL 2
FHOG . 38 Bl A 35, PR e B A DS, 2B ) ik
55 IR E IR TR K TR ) A
R i ) b AR W R b S K R R IR
FK o PRI, SR A Wit alk ml A o i S L
R AL AL R BUBHR B , 100 L3 LI AN Rl e &
Al A b AT T R S Y R
3.5 AREBEMTERNGR MEDRSESD
MEHFERXER

RN A il A 25 AR G 0 EE A R O,
Fili 3t A 285 2R 2 PP ) R B R A H8k 14 T S R
JIre —J5 i, LA AR A R G P AR W S PR
HAR BT, WA R AR VR S E TR )
Jit s 53— T, R A R A ROE R 2R
HEWME, B A R RS A
G BURAE , e AR S RGN A I RE I A ™
IR

$324 #1104

o FE AR AN [F) S TR R b V% A ) e R 2 R
AR AR AR PR 3 IR AR Pk ) 28 A T 26 B AN
(] FRy o 1 - AN [ 2 AU B B H 2 AR VAR B (H) |
Py B BE 1 A HLAR | R A A S Bk 1 1 o i A
(K 1a, B 1b, & 2a, B 2b) s 9% A= W) B 1306
BLBs A W) 1 Btk 2 o 1 38 i 14 m (& Le, &
2¢) o BN pBCE e f) LR B
P g H D R ) G055 o FE AR, — 2635
ISR A] B SR U R O ER B
PR A 7 08 DR B, TSR i %) 2 7 3
RO TR AR ] | R 1L R ) R 4 R AR A
H, BRSSP A B Z Rb, Bfdi
[ GE AN M g i i, 45 R A )™ 01 8
A% 340 TE—REE b, AT RE A B
Prfhos T I HL B R 1 SO S RE ), B T
R AR RS . WA R
FRor BIYGINTREAR , b b AR Py bl L3R L -
B ES R HG InTRG in

— WL M IR 7 BER Y
PTG, AP Al BE RN T R . A8 BT e e R
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TG HE AN A 55 43 BEAR PR S 07, FF FUKE A AT RETE WL
o OB DX 1 HEBR e R, DiTommaso and
Aarssen ™ GG T RS W R VR XT3 fin - R UR Y
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TR RE AR
4 SR
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Table 4 Correlation coefficients among soil organic carbon, microbial organic carbon and nutrients

=] WE TIESKE AP AR HAGR AR HUEEE B
S R ) I LA -0.84% 0.80% 0.85%%  (.83% 066 072 055 0.85%
K humilis meadow AP e —0.88%* 0.86% 0.83* 0.84% 0.82% 063  0.65 1

1o L R ) AT B -0.60 0.55 0.86%%  0.82% 0.82% 062 049 0.81%
K.pygmaea mead TRk -0.92% 0.55 0.80%* 0.82% 0.71 054 056 1
AR RE S A | 3 MR -0.80% 0.877 0.86%%  (.82% 066 058 062 0.80%
K. tibetica swamp Meadow /4= Y5tk -0.81% 0.88% 0.86%*  0.81% 0.80% 049 051 1

G WA A DA - LA -0.58 0.54 0.82% 0.85%% 069 048 046 0.85%
Potentilla fruticosa shrub T3 ¥yt -0.54 0.52 0.79% 0.86** 059 0.1 0.44 1

H:* P<0.05; %% P<0.01
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H ;35 B AT K. humilis meadow
P 5 1L B ER) K pygmaea meadow
T - S5 HIR AL HL ) K. sibetica swamp meadow
F: G FMHHE I Potentilla Sfruticosa shrub
K1 AR ZER P PR S 2R A IR
Fig. 1 The relationship between soil organic carbon and

diversity, biomass in different vegetation
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LA A PR ) 32, A S A
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H 2 3% @8 548 K. humilis meadow
P 5 1L BB AE) K pygmaea meadow
T« 6 25 BB AL B K. sibetica swamp meadow
F: & BMHE Potentilla fruticosa shrub
K2 AR LS W) A Pt S A A TG R
Fig. 2 The relationship between soil microbial biomass carbon and

diversity, biomass in different vegetation
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Relationships between Soil Carbon Distribution and Species Diversity
and Community Biomass at Different Alpine Meadows

WANG Changting"?,LONG Ruijun®,LIU Wei*, WANG Qilan*,ZHANG Li**, WU Pengfei’

(1. College of Life Science and Technology, Southwest University for Nationalities, Chengdu 610041, China:
2. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China;
3. College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730070, China;
4. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Soil organic carbon is a critical component in the terrestrial carbon reservoir, and its
storage, distribution, and conversion play a major role in the globe carbon budget. Better
understanding the distribution pattern of soil carbon storage in different alpine meadows will
facilitate the projection of global change on the terrestrial carbon cycling. The relationship between
biodiversity and ecosystem functioning has aroused considerable interest and controversy in recent
ecological literature. Heterotrophic microbial communities inhabiting soil dictate key processes
that control the ecosystem carbon and nitrogen cycling, and they potentially represent a
mechanistic link between plant diversity and ecosystem functions. Measurements of different plant
community types and soils were used at the Haibei alpine meadow ecosystem station during the
period 2003-2005. This study was conducted to examine characteristics of soil microbial biomass
carbon (MBC), soil organic carbon (SOC), and their relationships with productivity and diversity at
different alpine meadows. Results indicated that the plant diversity index (H') decreased with soil
total organic carbon and soil microbial biomass carbon increasing. Community biomass increased
with soil total organic carbon and MBC increasing in different alpine meadow communities. The
MBC and organic total carbon at 0-10 ¢m,10~20 cm, 20~40 cm, and 0~40 cm soil layer in
Kobresia tibetica swamp meadow were found to be 2.99, 1.78, 0.38, and 1.72 g/kg dry soil, and
183.31, 78.92, 20.58, and 94.27 g/kg dry soil, respectively, which were significantly higher than
other types of meadows (p<0.01). The SOC and MBC contents decreased with increasing soil
depth, exhibiting differences at the same soil depth in different type communities. There existed a
significant correlation of the two indices with soil organic and soil total N, indicating that both
SOC and MBC could be used as the important indicators to measure changes in soil quality. The
soil resources showed a stronger positive correlation with aboveground biomass of different
grassland type communities. Changes in microbial composition and community biomass largely
resulted from a higher level of plant production, rather than from plant diversity. It was found that
the plant species differed in their biochemical composition. Changes in plant diversity could
substantially change the production, thereby controlling the composition and function of
heterotrophic microbial communities. The amounts of living plant biomass in alpine meadow
communities affected soil microbial biomass carbon, soil organic carbon, and soil fertility. These
results suggest that the original soil conditions, plant community composition, and community
productivity play an eminent role in regulating plant community productivity and microbial
biomass and activity in different alpine meadows.

Key words: Species diversity; Biomasses; Soil organic carbon; Microbial biomass carbon; Alpine
meadow
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