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Abstract; The Tibetan Plateau, characterized by its high altitude and extensive area, is one of the most prototypical alpine
regions in the world. Exploring the characteristics and determinants of carbon stable isotope composition (8”C) in plants
and soil across its alpine grasslands holds significant implications for comprehensively understanding carbon cycling
processes within this unique ecosystem. Our study entailed the collection and measurement of carbon stable isotope natural
abundances of plants and soils from 135 grassland sites across the Tibetan Plateau. The 8" C characteristics of different plant

functional groups and surface soil (0—10 c¢m) were measured, and the relationships between 8" C abundances and climate
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edaphic factors were determined. The results showed that: (1) The 8" C in Forb was significantly lower than that in
Poaceae, Cyperaceae and Fabaceae (P<0.05). The 8" C of surface soil was significantly positively correlated with that in
Poaceae, Cyperaceae and Fabaceae (P<0.05), but not with that in Forb. The sensitivity of surface soil 8" C to the three
plant functional groups followed the order of Poaceae > Fabaceae > Cyperaceae. (2) Analysis of environmental factors
influencing 8" C in Poaceae, Cyperaceae, Fabaceae, and surface soil indicated that a greater relative contribution of climate
factors over edaphic factors, with solar radiation exerting the most substantial influence among climatic factors. Notably, no
significant correlation was detected between the 8" C of Forb and climatic, edaphic factors. Our results also underscored
solar radiation as a pivotal determinant of the 8" C characteristics in plants and surface soil. These findings can provide
valuable empirical data and theoretical insights for the 8" C characteristics and organic carbon dynamic cycle of plants and

soil in alpine grassland ecosystems.
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LN LS ] (6 R AU (87 C) FRAEREMSIC s UM 5 L IERRIE A5 B, 25545 S AR ) A B A AR AIE S AR 2
FROUAEI AR P A= A2 B IR B (R 3R B S A IR /N T AR 1 o S
B2 T A S RG-S BT L A 81 C AR L S A K B P BT
DRI B B R AL X K A5 PRI A Al Py W) 1o R, e S IO AP0 1) A7 345 1o SR 38 8 C AT
DASRAE 138 LIS 1A 2R PRl 2578 A B HG A5 PRIE 1oy o o od RO 50 3 o L A 38 o £ T 4 A 1 0 S
HIHBRIR & R RE AL AR AL LA S 3R C AT C AE ) 73 TC L 91 ) 2 S5, 28 T 000 A0 00 e % 1) D s A8 i A
e A B s 7

TR 81 C 22 SRR IHEA TG A 15 TS R v X A () 82 22 4 S [) 3 MR R st 1 ) A 8 C
FEZIRACRY BOR IR A2 40, C; .C, R CAM AR AR A7 U A H 81 C AARAZE R 5 Mix HA H
FDEA 7 BN S, 87 C T 52 BRIE PR 152 M A AR BE (TS A RER 200, BRI 000, mT A [ R AEL ) 8 C 2 Sk
3%0—5%0 " o AEWCAAE A A HUT, BT A B AR R FRIPIR S8 LU AR 2 3 W 4 R 9 1)
(B AHEA L, L3 87 C RBASIC S RARE 81°C MM " o I, RS HLR S A i Bt bl 22 Rk A= TRl L
RO RN P C S A WS U A ARG D C AE R AT BRI, FUR RS AR
" C AN LA ML S g it B R - S R 8 C A

AR A Bl b AR S ARG I L B G BT T R BR B B A 1 3491 SRTNOC T RO AE S R G
FIHE 85 C XM R I NOC RIS A G — 145 ie, HET, AU R, moE Ry 87 C il 2 5l
KT R FEREIEAE A 81 C IR WEMIOCR T TR th T A AE S RGO A ol R
A, W TNy AR 22 B e BLTT Y 27 IR EE 5 1 8 C RIAFAEIEAH DG G R, Wang S5 1E
FEFLA) 5 iy FE R JF I TR S5 T Jia SE7EFRE 400 mm SERREAK LR (R BEE R4 I Hi L F
e VLB JFI Ll SR B8 4 ) AT L MR SR A 1 AT, A SR X L3 8 C AR TR R R
UL AEY 87 C SRR RGNS I PO SR 32K o Wit i, AL BE A, 45 Ci/ Ca (1 )7 I
CO, W 5 RS COLMRBE M HUAE) AR, e T80k Jv 80 C THm ™, Ak E S mE RS R e h AN
R ARSI 8°C AR LM R >, REHI 5 R I A3 87 C SRRt 2 3 HUAR ) T Yang
ST MR ST R L, 3 8 C K IEARAIOCN BT R A P e R — ) R R 1
HE 8" C X B BREE R T e B SR AR AR R 87 C 5 3 87 C Z IR R T AR 2
RERE 5 C 5 138 87 C Z M) AIBk 5 M W BRIGE IR - B R B S BRI ST L A Rl AR A R e R AR T A
I B R/INFIAAE B A4 AR ] T 5, DT S 800 2B 28 R G ad B i STk AN AR AL, AR R RIESE R, S — M B AT 50
T RESZ B s BRI R b MRS R A A A S 2 ME LA UER T A S R AR DGR SR A

http ; //www.ecologica.cn



114 Tl AT D S R AN R A I RE R SR R FRRIE SR R P R 4867

IIREREIISIAA BY T35 46 B AR AT, s R SR ARME AT RO R UAR TR R GEKF- | (R REAR fif A S A% i) A
BRE, WA THEAS RGBT B, PRI RERE 87 C 5 13 87 C Z [0 ik &R KX
PRIE DR 7 AW 7 56 R WP FE R TR Z IR G R i R B G 2

TR e i P 2 B b X e FE A S R G B R X, i FE R R R BN A S R L — W ek
RN IR AR AL A A3 BURT 7 R e I e FE R M AR R+ 81 C XU AL AT AR R Y HGE
JEC kT HL R £ B R RS0 | R A AR A AR A O 2 SRS o S b A [ A S RE AR A 13
" C RFAIE B FLRZMA [N 2R (0 BEAE DX, A HIF 5 S0 0 A 7 e T R e R e, PR A [ AR A S BE AR A £
HE 8" C 2 H] Fh Ik 28 B HOX RT3 A 1 DG 2R, LS00 Ay 7 8 o Dt o 8 B HAEL ) 1 8 S C R AN AT HLAR Bl
SIEIME PR SHE MBS S %

1 #REFHE

1.1 R XN

T 5 5 (26°00'—39°47'N, 73°19'—104°47"E ) {3 T o [E PG R 11 b ( P& 1), S tH S b 0 e 0 e
PRI, TR 4000 m WEFH B RA ), PO SR SRR | F 2 IR R
¥ SR A IR It B9 il 29, H AR 3R 2 ( Mean Annual Temperature, MAT) Fll4F S 2 [ 7K & ( Mean Annual
Precipitation , MAP ) H A BH {2 (1 X 3543 A1 A Jay , A< 1 20 PG b b o, ELI KB4 hfe 5—9 AP s Ik
T, DX R AR b 7 5, R b A AR Ay g S ) R v P R B IR G 5 v L ) A R 1L R
A HARZ IR 60%—80% ML R AR . MAP I MAT J& 5 0 7 78 o L e 28 55 A 4 2 K
AP B, 0 — A B FE B (ND V) 280K R 25 B i Y b 2 R Rt g™

80° 90° 100°E

40°N
40°N

30°
30°

NDVI
b
RAER B:0.993169

I HmR = g0

1 HRRERTEE
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Table 1 Aboveground biomass characteristics of four different plant functional groups
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Fig.2 Carbon stable isotope characteristics (3'C) of four palnt functional groups( Poaceae, Cyperaceae, Fabaceae, Forb)
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Fig.3 Carbon stable isotope characteristics (3'°C) of surface soil
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Fig.4 Relationship between four plant functional groups( Poaceae, Cyperaceae, Fabaceae, Forb)and tsurface soil '>C
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Fig.5 Relationship between four plant functional groups ( Poaceae, Cyperaceae, Fabaceae, Forb ) and surface soil 3 C and
environmental factors
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Fig.6 The relative importance of environmental factors to 5°C
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HeBEREAIG, NI 35 Rubisco MEXT" C B RIS/ S ZAEARRE YT - 87 C 3K IR, i 3 e IR i &
BOABE TR EEI K AR 1 Il oK 3 28 0 100 OGR4 SAL AE AR M R Ci/ Ca BEAR, AT J 87 C 233
R M B A B e i R s s Bt K B S, R e A R e v, 1R I B A 8 C 3
T s 22 K BH R S ok B B A0 A 02D R KOG AT AL TR AR S B 87 C 3 ln . AR Y XS0 58 9 SR K
U0 REMIAR 7% B A DGR S B XA 87 C 5K PR AT B B IE A E R (P<0.05) , I A
MR EAEY AR DT AEFICER , EIHERYI M LS ER R E EXCEEMER . FRMWmra xR
ST TC R Z — , R R AR R B SR G, SR ER R B AT LA SRAE ) L RE
AR AR T, T4 R G A R I OR DO BT TR R N = IR IR T (ATP ) MO TE B 2 SC E 22, 1 ATP 24
WITESC A AR L R TR e At A7 BB 1 1 2250 1, W O BRI 23028 ATP (145 ORI BE 12 1 3k, 00 7 D 555 A 400 1)
SEAVERYT S MiAHESE A AU A A SR 81 C B W TG, X 5 X7 S M AR —
I, Y SUC 5 AN, E SRR H AR R B AU SC (P<0.05) |, TTRESE B b oK BH 4R 5 7
SEMRAEY) 87 C A PAEE K - i 32 St o7, 1 R PR A S5 e UM I % i 52 i 3 A DG (P<0.05)
145 TR pE S 1 S5 87 C BEgiT F R A RIS R A X 28 ok, RIET R MR AR
KA, A PR BBV [ AT G B R R VDAL A ), S8R S R B )2 RS R, AT
B mman e FR, 225K EANNPFFE N THY 87 C 5 A N P #2 fHEm g5,
IR XA ELA BN AR SR AR X i) 8 C H 5 M A N S Z M AFTE A R, B &
A

FESZI 3 8P C 3R Frp pH 5 13 87 C BB F IE M E LR (P<0.05) , H A X 5Tk R e i35
14.67% ., 45 pH 2338 33 5% 00+ 320 A P36 2h , T 52 i) 398 ML % gt , 06 it 338 8 C = Az s
— RGO Bk IS I A M NG B FE— e YO R Y, RO pH BRI LR A AR, T8 C
FEAT ) ARBFTE Y, - Sile SRR R HE 8 C AME Y E N T, 5 8 C £ B E MG (P<0.05),
55 Zhao FEMBFIREER—EP . BORBN + BEANIUR R RE A5 SR A WL A 0 R T SR AR 1) 2 B, DA T4
HFAHUTRE S TR, FERm 3 87 C MR EH 7, +4E 87 C 5AEBRK & 2 FUb G (AR D
BT AR YRR K RS TAEY) 87 C SF g 3 87 C, W Peri A5 AEB AR AE p 0 14 ARAKAF 5T P R B, £
HE 3V C HAEREK R R B AUIC, SR T 81 C AZAE IR K SRR | T 3 HLAK B IR A AR R
JHVEY ) Feng S5 76 427 b IX AR 28 A A 222 JR PR B T 03489 CL A 87 C BlZK 20 250k 1 R A1
TR IR PR S 18 87 C A BRI, SR 1 A BH 46 S AE T BTk % 5 ) T K (48.17% ) , 1T RE A
1 F R BRSO 8 C = AR, ki Il e S 80 18 87 C Ak,
3.3 W5 bR

ARSI e Z XA A R - R AR I, Uk L R T R R . BRAh AR 1R 8 C R i
P B R = S R A A HA PR 2 PR, b TP R IE S 2 5 R 4 AN 1 8 C Bk IE S S
HWIEARSES | R, J5 22 nT LATE 22 56 i h i Ak BEORD + 3 Wpad B OF R % FE T 2 MR AR IR L SRR T
T AT IE 8 C X IAEE [ m i
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AT A 77 8 e D FE R M 135 RS TR AR PR A WS R BUR AR I5 R (R 81 C Z I

BFERES K SV C BFMTARAR WHAMERHEY 87 C, RZLIEIC SARAR WHp GRHEY
3NC BB FIEMC, 5HLH 87C T RFMICHK , HAIE 8 C X =FaY ThRERF 87 C MBI N RARE >
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Mg 2%

5% 3Lk ( References) :

(1]

[2]
[3]

[8]

(9]
[10]
[11]
[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

(23]
[24]
[25]

[26]
[27]

Dawson T E, Mambelli S, Plamboeck A H, Templer P H, Tu K P. Stable isotopes in plant ecology. Annual review of ecology and systematics,
2002, 33(1): 507-559.

Farquhar G, Ehleringer J, Hubick K T. Carbon isotope discrimination and photosynthesis. Annual review of plant biology, 1989, 40(1) : 503-537.
Guittar J, Goldberg D, Klanderud K, Telford R J, Vandvik V. Can trait patterns along gradients predict plant community responses to climate
change? Ecology, 2016, 97(10) : 2791-2801.

X, BiEsE, BRIGE, SRAHE. TR MR 2 EORTE T A R GEWABER 1 1 . B A= 252441, 2008, (03) : 674-680.

Xu M, Wang G A, Li X L, Cai X B, Li X L, Christie P, Zhang J L. The key factor limiting plant growth in cold and humid alpine areas also plays
a dominant role in plant carbon isotope discrimination. Frontiers in Plant Science, 2015, 6: 961.

RAR, XA, FAAE. 87 C Jrdfe R EHLIRIIFE P AR, 1AL, 2005, (03) : 495-503.

Kirkels F M S A, de Boer H J, Concha Hernandez P, Martes C R T, van der Meer M T J, Basu S, Usman M O, Peterse F. Carbon isotopic ratios
of modern C; and C, vegetation on the Indian peninsula and changes along the plant-soil-river continuum-implications for vegetation reconstructions.
Biogeosciences, 2022, 19(17) . 4107-4127.

Liu C, Dong Y T, Li Z W, Chang X F, Nie X D, Liu L, Xiao H B, Bashir H. Tracing the source of sedimentary organic carbon in the Loess
Plateau of China: an integrated elemental ratio, stable carbon signatures, and radioactive isotopes approach. Journal of Environmental
Radioactivity, 2017, 167 201-210.

BRAESE, Uk, L FRUE MR RO R B AR A2 R . AR SR, 2002, (05) @ 549-560.

O'Leary M H. Carbon isotopes in photosynthesis. BioScience, 1988, 38(5) : 328-336.

Ehleringer J, Buchmann N, Flanagan L. Carbon isotope ratios in belowground carbon cycle processes. Ecological Applications, 2000, 10; 412-422.
Peri P L, Ladd B, Pepper D A, Bonser S P, Laffan S W, Amelung W. Carbon (3"C) and nitrogen (8'3N) stable isotope composition in plant
and soil in Southern Patagonia’s native forests. Global Change Biology, 18(1): 311-321.

JEIWKA, SRSCTE, FRAv R, BRHTIH. AR K S R] (o 2% A IO PR AR AR Al AT SR S PRERRARISY, 2019, 32(4) : 565-572.

Cheng ] M, Wu G, Zhao L P, Li Y, Li W, Cheng J] M. Cumulative effects of 20-year exclusion of livestock grazing on above- and belowground
biomass of typical steppe communities in arid areas of the Loess Plateau, China. Plant Soil and Environment, 2018, 57 40-44.

JEIFRIN, ZELARE, HUR, NG, RIS, ARG, FAAEI RN, i EURR A IR 2R RO AR T R e FE R A AR S R G S T i N
RS RE. BTAA 2R, 2020, 31(10) ; 3568-3578.

Yang Y H, Ji C J, Chen L Y, Ding J Z, Cheng X L, Robinson D. Edaphic rather than climatic controls over '*C enrichment between soil and
vegetation in alpine grasslands on the Tibetan Plateau. Functional Ecology, 2015, 29(6) . 839-848.

Kato T, Tang Y H, Gu S, Cui X Y, Hirota M, DuM Y, Li Y N, Zhao X Q, Oikawa T. Carbon dioxide exchange between the atmosphere and an
alpine meadow ecosystem on the Qinghai-Tibetan Plateau, China. Agricultural and Forest Meteorology, 2004, 124(1-2) : 121-134.

Wang S Q, Fan J W, SongM H, Yu G R, Zhou L, LiuJ Y, Zhong H P, Gao L P, HuZ M, Wu W X, Song T. Patterns of SOC and soil 13C and
their relations to climatic factors and soil characteristics on the Qinghai-Tibetan Plateau. Plant and Soil, 2013, 363 243-255.

Jia YF, Wang G A, Tan Q Q, Chen Z X. Temperature exerts no influence on organic matter 3'3C of surface soil along the 400 mm isopleth of mean
annual precipitation in China. Biogeosciences, 2016, 13(17) : 5057-5064.

JRIBKAR, BEVTSC, SRS, SR SCEE. T 90 e it AR T AR A 0k ) 60 3R A L T AR BE 1 0GR T R A MR, 2013, 43 (1) .
120-130.

RS, TotHs. X5 478 B Comt it ke i PEIRI AL 3R 2 57K A0 R RIS, A A 2524k, 2011, 35(02) : 119-124.

Zhao Y F, Wang X, Ou Y S, Jia HX, Li J, Shi C M, Liu Y. Variations in soil 8'3C with alpine meadow degradation on the eastern Qinghai-Tibet
Plateau. Geoderma, 2019, 338 178-186.

A, RS, b, BUCF. B EEAL AR ARSI R - T - S SR DL AR S R R RAE. A AR, 2018, 38(24) :
8733-8740.

Rajagopalan G, Ramesh R, Sukumar R. Climatic implications of 8'*C and 8'30 ratios from C3 and C4 plants growing in a tropical montane habitat
in southern India. Journal of Biosciences, 1999, 24(4) . 491-498.

Pillar V D. On the identification of optimal plant functional types. Journal of Vegetation Science, 1999, 10(5) : 631-640.

WA, e, TRE, BIAE. RS RO I RERERTIE . A8, 2008, (07) : 3302-3311.

Ve, BB, EEMR, IME TR T S R R M b U e W S B R MO R Bk, 2022, 31(06) ¢ 50-60.

http ; //www.ecologica.cn



11 4] Tl AT D S R AN R A I RE R SR R FRRIE SR R P R 4875

[28]
[29]
[30]
[31]
[32]

[33]
[34]

[35]

[36]

[37]
[38]

[39]
[40]
[41]
[42]

[43]

[44]
[45]

[46]

[47]

[48]
[49]

[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]
[59]
[60]
[61]
[62]
[63]

[64]

[65]

Zhou T C, Hou G, Sun J, Zong N, Shi P L. Degradation shifts plant communities from S- to R-strategy in an alpine meadow, Tibetan Plateau.
Science of the Total Environment, 2021, 800; 149572.

PN, R, 250, M. T It A M A 7 I D BB K AR S B A AR, 2023, 43(02) ¢ 756-767.

Ma B B, Sun J. Predicting the distribution of Stipa purpurea across the Tibetan Plateau via the MaxEnt model. BMC Ecology, 2018, 18 1-12.
AT, b, B3, SRR, PME. BT InVEST AL YT 5B JRURR ik e A 0T SOHCHR B 3 A . WA, 2021, 29(S1) : 43-51.
Sun J, Qin X J. Precipitation and temperature regulate the seasonal changes of NDVI across the Tibetan Plateau. Environmental Earth Sciences,
2016, 75: 1-9.

SEULH, 2RV, TR, i, PhEE. E SRR b AR DA, AR, 2024, 44(2) : 793-804.

Chaudhari S K, Singh R, Kundu D K. Rapid textural analysis for saline and alkaline soils with different physical and chemical properties. Soil
Science Society of America Journal, 2008, 72(2) . 431-441.

Harris D, Horwath W R, Van Kessel C. Acid fumigation of soils to remove carbonates prior to total organic carbon or carbon-13 isotopic analysis.
Soil Science Society of America Journal, 2001, 65(6) ; 1853-1856.

Sabater ] M. ERAS5-Land monthly averaged data from 1950 to present, Copernicus Climate Change Service ( C3S) Climate Data Store
(CDS), 2019.

Ding Y X, Peng S Z. Spatiotemporal trends and attribution of drought across China from 1901-2100. Sustainability, 2020, 12(2) . 477.

Ding Y X, Peng S Z. Spatiotemporal change and attribution of potential evapotranspiration over China from 1901 to 2100. Theoretical and Applied
Climatology, 2021, 145(1) . 79-94.

Peng S Z, Ding Y X, Liu W Z, Li Z. 1 km monthly temperature and precipitation dataset for China from 1901 to 2017. Earth System Science Data,
2019, 11(4): 1931-1946.

Peng SZ, Ding Y X, Wen Z M, Chen Y M, Cao Y, Ren J Y. Spatiotemporal change and trend analysis of potential evapotranspiration over the
Loess Plateau of China during 2011 - 2100. Agricultural and Forest Meteorology, 2017, 233 183-194.

KRR SC R BAAR Y AR A DR E Bk 5 (3 3R 2 TR A R AFAE [ D] . 229H . 22 MR, 2010.

WY, BT, RI9E, B, i, RER, R, BUER. 35805 Em b X C MY 3. Flaidic, 2004(13) : 1290-1293.
XBE, FEZ, 2hT, B30, B, L T EALRBGERE G B A 8 C SR 6 R B H AR 4RI FIACE 148 7R
AR, 2011, 31(1) ; 123-136.

XTI, 2/, T BTSRRI R AR E R 3 AR S I I R R, 2022, 30(8) : 2058-2065.

Wang C, Wei HW, LiuD W, Luo W T, Hou J F, Cheng W X, Han X G, Bai E. Depth profiles of soil carbon isotopes along a semi-arid grassland
transect in northern China. Plant and Soil, 2017, 417, 43-52.

Cheng X, Luo Y, Xu X, Sherry R, Zhang Q. Soil organic matter dynamics in a North America tallgrass prairie after 9 yr of experimental warming.
Biogeosciences, 2011, 8(6) . 1487-1498.

Huang J S, Liu W X, Yang S, Yang L., Peng Z Y, Deng M F, Xu S, Zhang B B, Ahirwal J, Liu L. L. Plant carbon inputs through shoot, root,
and mycorrhizal pathways affect soil organic carbon turnover differently. Soil Biology and Biochemistry, 2021, 160: 108322.

B, F B, A%, SRIEE. RS R AR TRALEL & LA A 80 C iR AR AL, TEALAEY2AAR, 2005, (01); 77-81.

JEIWKAR , BEITSC, B, SROCE. T R e i B AR 0k [ AL R R S I ROR LR G R, T ERL A sIERBR A, 2013, 43(01)
120- 130.

Liu J D, Liu J M, Linderholm H W, Chen D L., Yu Q, Wu D R, Haginoya S. Observation and calculation of the solar radiation on the Tibetan
Plateau. Energy Conversion and Management, 2012, 57, 23-32.

Piedallu C, Gégout J C. Efficient assessment of topographic solar radiation to improve plant distribution models. Agricultural and Forest
Meteorology, 2008, 148(11): 1696-1706.

Chen Y C, Li T, Yang Q C, Zhang Y T, Zou J, Bian Z H, Wen X Z. UVA radiation is beneficial for yield and quality of indoor cultivated lettuce.
Frontiers in Plant Science, 2019, 10; 1563.

Wiegand C L, Namken L N. Influences of plant moisture stress, solar radiation, and air temperature on cotton leaf Temperature. Agronomy Journal,
1966, 58(6) : 582-586.

Duriyaprapan S, Britten E J. The effects of solar radiation on plant growth, oil yield and oil quality of Japanese mint. Journal of Experimental
Botany, 1982, 33(6): 1319-1324.

Farquhar G D, Wong S C. An empirical model of stomatal conductance. Functional Plant Biology, 1984, 11(3): 191.

Evans J R. Photosynthesis and nitrogen relationships in leaves of C; plants. Oecologia, 1989, 78(1): 9-19.

Raghothama K G. Phosphate acquisition. Annual Review of Plant Physiology. 1999, 50(1) : 665-693.

Bflite ) THE0, BN, [EHEF. 1982-2010 4FH [E 4L A0 L X KL 8% NPP A 25 48 5y K 8K S K 720 4. 3Rk, 2012, 32(9) : 1106-1111.
XIRR, AR, Phat, EB, vhhb. 3550 R G R R A Y S BO RS AR, FOIRMSE 2021, 38(02) : 209-220.
AR, KA, PRdh. PGALIAART T 81 C RHE SR BE TR A0 IR U SC R MR, 2011, 35(06) : 596-604.

SOAER, RREGE, XIS, @At 81 C WIS R R OFCHLEE. 42252440, 2004, (12): 2901-2906.

Motavalli P P, Palm C A, Parton W J, Elliott E T, Frey S D. Soil pH and organic C dynamics in tropical forest soils: evidence from laboratory and
simulation studies. Soil Biology and Biochemistry, 1995, 27(12) . 1589-1599.

Schimel D S, Braswell B H, Holland E A, McKeown R, Ojima D S, Painter T H, Parton W J, Townsend A R. Climatic, edaphic, and biotic
controls over storage and turnover of carbon in soils. Global Biogeochemical Cycles, 1994, 8(3) . 279-293.

Feng Z D, Wang L X, Ji Y H, Guo L L, Lee X Q, Dworkin S I. Climatic dependency of soil organic carbon isotopic composition along the S-N
Transect from 34°N to 52°N in central-east Asia. Palaeogeography, Palaeoclimatology, Palaeoecology, 2008, 257(3) : 335-343.

ISR LAY K S R AR S I iR R [ DL 29N PEHBIRRE R, 2022.

http ; //www.ecologica.cn



