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Abstract: In order to explore the pattern and climatic control of foliar §°C, 126 samples of C,-
plant species were collected from 47 areas in the Inner Mongolia during its August prosperous
season. The geographic parameters of each site were recorded by GPS, and climatic information
of each site was extracted from Meteorological Database of the Chinese Ecological Research
Network. Foliar "*C/"°C ratios were determined by an isotope mass spectrometer. The results show
that the increasing trend of C,-plant foliar 8°C excursion changes positively with the increase of
altitude, but negatively with the increase of longitude and latitude degrees. Climatic factors
controlling the C,-plant foliar §"°C variations are mainly involved in the amount of seasonal rainfall
and atmospheric pressure, as well in negative relationships, which control spatial distribution of
the C,-plant foliar §”C. In addition, variations of foliar 6" C show nothing in trend of the
temperature changes here.

Key words: foliar §°C; grassland; C,-plant; spatial pattern; climatic factor; Inner Mongolia

VLA AR R AL (8C) #) 2 (C/C) BUIAEE, T C/ C, ML EREE(A)
TAIY A BIAZS ARG IR A R 2R B Ak AL S () i ma . BREEIN T (Ui
Mg A 6°C S AMA CO, WEE L B RRK RARJESE) kXt A R g FEA R i

K HEHE. 2014 -12 -01

HEWA,: HER ARSI R IITH (31400413) ; e @i B ARLR L 45 9 4 100% 4 v Bh 5T H (N130301001) 5 1154 -5 30
A v B I H (20141017 )5 H K &5 6B 58 & B IR H (2010CB950902 ) 5 [ & B 4% 32 # 3+ X 1 |
(2013BACO3B04).

EE R ANk (1982 - ) 2, 0 T N ZRAC AP, {4 BE7T30(1961 - ) 55 HR B vE A, v ) 2 B 3R 2% 5 9 U5
DFFBTRIE B, A ST, ARBTI (1967 - ), 58, Wi & BN, AL K 0, T2 0.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

274

ALY 8°C. Ik, FEY) 8°C REAS MTSEIC S
YA K T AR R EREE M B 1L AP AR 855 i ) A=
AR BRFHEMZE A5 S, I 2 am s 2 F v
A Wy ER AL 2 R A A AR

Rt HERRE R (MR 2 T ) AR MR TR
[N 5 S N Wa S 37 S b e o o M
EQIRIRIRZSTEUS - ALLY/D ReaaN Nt E IV &k
SHEEMSAEY C/C, 8, A XY 6°C 7=

SN (R , HE W) 8 C Bl b BB B 2 B —
SE A #6 JRy. SR, T HEW) 8°C 55 HR B )i
KRNI Z X FHY §°C S5k & Rt
DRI (15 < 22 A UF ) R U (o ¥ i
T 5 A T Y 87C BB 0T I K
ELB AN 2 ke BRSO SR, A E ST R
FET 50 50T K5 et B M) 6°C K
WAL R #e 1 I0, Van de Water 251" BIF5E &
B, H TR AR b XA 7K oA R8I T e v b
X, 53 AR b X ) 6°C KT IRE i
XA, B fF9E B 2 I, KA N S T X R )
AR PR (R A N 58 K o R 7 A AR
HEY 8°C BliTAE R TH i 1M 38 K A R Bl R 28 1k
GhZ XY 61°C B4 2 [ERER A L
PLL SR T AR AT AR A e R 23 X ) 67°C
PR B AR AN TG . TR AR N S T R
Y R 8°C 5 M BRSO S T 1 6 R F
5%, A B FERBAEY) 6°C 125 [ AR AL RRAE K Hxf
A DR R ) o AR 33 T R B 4 Bk A A

ARAb X FFIR( B AAFR)

%37 %

AR R AR 25 2R GURR AR B Y R e R
SCIE R REE A PRI A5 AL A 264 T
S RGN K R A AR BER A .

1 MRS Ik

1.1 REXER

RS X R FE N 523t FIR X, 12 X 2 i
L1000 m( 5 1) FERKRAZ XY A K i 3=
SRR BN A - R - L X R T T 58 R T RER
B P Ae, A AR AL 1o P4 R, 45 24 [ FR 4 1 450 mm
DLW s 28 50 mm 2247, AR S4BV L2
-3 ~9 T, R SFEKZ 8 A W3 0 57U OE R
(2 1) WARACE VU R, B Ar Bl S B U Ay il e
e R TP R PR TRV R e e Ak
Fredbt | il PR R, E AR A B ( Leymus
chinensis) . K%l 5% ( Stipa grandis) . VL N /R 1 5%
(Stipa baicalensis) | 5 [CEF 5 (Stipa krylovii) | X%,
BE £} 3¢ ( Stipa tianschanica ) . #& & T &
squarrosa ), & 1% & F H
( Cleistogenes songorica ) ., VK &. ( Agropyron

( Cleistogenes

cristatum) VYA VK EL (Agropyron desertorum) 1%
& (Artemisia frigida) . /N W88 %9 )L ( Caragana
microphylla) 2 ¥k ¥4 E 3% ( Salsola passerina) (K
KA B 3 (Salsola arbuscula) . % W 2 ( Allium
victorialis) 5. HIERBIVI R+ K F WIS EH
B e KD S e

®1 ARHHRSE MERRENEXRY

Table 1 Correlation between geographic parameters and climatic factors in the Inner Mongolia of China
Sy %73 Z B i A BT T AR EYREE
ZE -0.83
iz -0.91 0. 90
AR BT -0.51 0.79 0.59
THREE 0.51 -0.84 -0.64 -0.93
EYREE 0.77 -0.95 -0.94 -0.72 0.79
KR -1.00 0. 82 0. 90 0. 50 -0.49 -0.75
i MK R E] P <0. 001.
1.2 HmRESNE N EEE

12,1 FEShRE

1 2003—2007 A YA K B AE RS 8 T A
RACENVE R 7 ) AE N 52 M XOR SRR S, K2 B
B 50 km BEHL—~BE b, SLpk 6 2GR 2k A =
Mk 47 4~ (1), ] GPS ic st B — e Hb Y
L5 KO AR BEHLE R = 1 m x 1 m
FETT . A —AE T B B — R G AP R 3 ) 2 i —

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

1.2.2  FEAIE

RYEM A KN, WZE A 3 SRR A ol B
ANFE A B PE AR LR 3 ~20 F it A, i A
ZEIK Ve XTGBT 80 CHUA Rt T T
ZfH AR E. FR S A R BRI LRE I R
B A, FH LA it ik [R) 437 28 4 A


http://www.acropdf.com

Bk A NEF WM 7 C & R4 By B HxF AR F 8 vf 275

% 2
40°N}
30°N}
20°N}
A CREER
= E
10°Nf—FHE

0 400 800 1600
. km

WHFiR/m

-407~569

569~1365
[11365~2323
[12323~3350
3 350~8752

([T
7
/
W Feo
/
b e

80°E 90°E

100°E

110°E 7120°E 130°E

B1 ARHRERSHE
Fig. 1 Locations of the sample sites for foliar 6'*C in the Inner Mongolia
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Fig. 2 Spatial pattern of C,-plant foliar §'°C in the Inner Mongolia
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Fig. 3 Relationship between C,-plant foliar §'°C and temperature in the Inner Mongolia
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Fig. 4 Relationship between C,-plant foliar §'*C and water availability in the Inner Mongolia
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Fig. 5 Relationship between C,-plant foliar 6"*C
and atmospheric pressure in the Inner
Mongolia
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Table 2 Contribution of atmospheric pressure,

temperature and precipitation to variation
of C,-plant foliar 6™ C in the Inner Mongolia

d AR REE

y a b c

8°C -19.11*" -5.26" -3.96"1.18" P<0.0001

W R y = a + bx, +cx, +dxy,x,,%, ,x, 5090 KAE
W R RIEE. 03 P <0.05;  * 4% P <0.001;ns {4 FEAR
BE.



http://www.acropdf.com

%2
3 i w

3.1 MHE&C 5HBEHMENXE

R 8V C HREK B ETARDE, 5T T B3
EHE(F4), X 53F KZ K584 57—
T R T A R D, K s
SR REAR , K5 3t fin B, AR W) 2% G A3 43 i
LA K oy 28 K B K A R AR TS
FLIERS CO, HEAM PR IEE , S ALHB 5 5 ALK
SR B CO, WRIE TR, A S8 i 8°C
Fhistl Lot A 45 R F BT, 7E N 52 b IX [
KM 8°C M EE N K (£2), XEHT
R K iz b IX R AR ) A K G 2 B2 IR 2 i 9
ESE I L7/ N ] S S e e O N E S

R

3.2 MHES°CEREMXAER

R 8°C SR IEASC (B 3) X 5HA —
BERfF S 45 A1), Farquhar 11 Wong ' Ay
SRR R B T, R AL BEE PE R, M Ak
UK, FEAEYIT H P CO, HeBE W/, 1 i A
Py 6°C K. Li %P A B — Al BEAY HL ]
FRJETE R SR K 2 R R AR
kb A 61 C K. (H A T I R B A
S°UC HREMAET WA ZM R §°C 5
TR BEASH ) A] LR EE S 8°C 2 1A Y O
Z A 2R, Schleser 252k NI HA N
[f] (A Foeid 1R 2 S B ) 8 C SR 2 1A
FRAEH Z MR, ZoaRAS5 R0, SLhr
TEEXHEY) 87 C I A M (£ 2) , B Z L
Y 8°C IEAE, BH TENZ T HIX R E S
FEKA WM A DCOCR (R 1) MK 5HY)
S°C WEMANSE (K 4 fzL 2). UL, I\ S5 A
8UC KRE AT — A1l BE IR R - 72 A Lefff 58
T T RE I SR 6°C BRI N K T 5%
AR §°C /Y £ R E B E M, HXRIFAH
E (N FEASI) X, YR 55 R K n] BB AEAE IE A
KM HMAHLM KR, A FETHY
SUCIH SRS Z M X R E LA,
3.3 MR ’CEHEXREBREMELER

MR 8°C 5 RA R B A (E 5) X
55 Zhou F1 Li %578 75 5 =1 JRL A5 21 19 BF 5% 25 S A
[l 9240 3 AT BB A Bl KR SRR AR, KR
CO, ZrEFEAR, 3T BARM KA CO, W BE. Tfi
Llorens % W58 & B, 7E1K CO, ¥ & 45 4F T Hi
Y1 C/C ARTHER CO, MREE XM F. X AT REIE &

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

Bk A NEF WM 7 C & R4 By B HxF AR F 8 vf 277

S §PC 5 RA R A AHCA R . £t
RSG5 RR I, BAR A RSN F 8°°C 5 A
FHJE SRR L R R I A S 3285 [
R(£2),XATRBEH T 5K, R ERIT
SRR AER N ELERN R, Jioh, BRI S
WY R 8YC R RERE I TR (E 2) W
VLA T oK o SR e 85 C R 2K F KRR
FEa , BOER R KR SR A G2 T4
B ik K SRR TR (R 1) AR
SRS AR F 6°C Y FEZH R, LA N 1%
SEOHEYIN R 6°C R RE T E T4

3.4 HAEHHEX C, AYWMHH §°C MEE®KE

R 8 C BEVE R T TS K (] 2a) 31X —
WU 5 A A 5T 45 AR RO A g b
S CRBETRF IR A AL RS2 1. 7T%0 km ™' | X —A8fb %
55T Zhou %% 78 7 98 155 B LA K Korner 4510 78
bR v VAR b XA 3 14 A8 AL 23 (4300 0. 78%0
km ' F10. 70%0 km ™) . My FhAR A AT USRS ]
WF5E X AR BN AL RN IR 8 C XF I3 1 i)
Dy R B LA YRR S 2 212 & 8. Hultine
Fil Marshall > % B AS 7] 49) o i V6 42 110 725 Ak 56 77
R EE S WAL AZ (Abies lasiocarpa) B A%
R HA 0.91% km™', 0i /N F # ( Pinus
contorta) W A5 AL #5535 2. 68%0 km™'. Zhu %'
KR ZE B 3 )@ ( Potentilla) F1E ¥ )& ( Carex) ¥4
R 8 C BTG Y AR 32 1. 2%0 km ™ T JE -
& ( Saxifraga) FIHI M - 8°C Bl 4K (1) A8 1k R
JE 1.8%0 km ™. B — WS X B AR
P | 8°C Bl R4 1 A8 fb e AR TR). ek, R
W] X Ja 5 | i A g i B 8°C B g 3 AR e iy 3= 5 A
FAFEA R BRI A 87 C MR AR LR R
AR —A~ T RE AR ZE 75 8 R I, KA i S T
MR 8°C B FEFHED M NS HIX , Ko
M SUC M EFHE(F2).

KT 6VC 52 4 B Z 0] 56 R A58
XA I HAF BN S RS AR R, A 5E4s
R R 8°C 544 A ¢, X 5 Pedicino
508 e S [ Y R A I AT 4 SR AR TR (ELt A AR A
KIS SR 8 C IEAHSE. Filhn, X156
%S & B b E ¥ Y B ( Hippophae
rhamnoides ) 8"C W2 A 45 {9 T =5 M4 K. i
R T BIE S R BRE A 8 C 5 4 R O,
M5 6 RS IEA R, WA Kot 1
R 8PC Sg R AEH P - NMHEN KR,
Korner %% 97 & B2 4F A A Y 0 | 67 C
S5 B R G RGBT I, A [R5 45 5]


http://www.acropdf.com

278

AIEERANE , nTRER i T A R B B R AR KA T
AT, B AN [RIARL ) 0 Xk BRI5E A3 17 1A I AS [).
ABFFER I — > 0] BRI A JE: « 7E A [F] BIF5E IX 5%
WA Fr 8C Y S RN i 2L 32 G A
FAEANIR] M Xl 22 26 8 1) AR AL ALt P BE AN ]
IRAFET ARG B Y T 6°C B4 45
JE B AR R ).

4 %k 5

N HLIX, C, MM 6°C BA BEM
ZE (RS RS, B MR 67 C BT i ini g K
Wt 25 45 HE O 1 T sl /. B K R U i 5 -
8V CRFFAR, BN FYE Tt 8V C 1Yz
A% Jay , Hopk o R R R it 87 C
MR

SE Ak

[1] Diefendorf A F, Mueller K E, Wing S L, et al. Global
patterns in leaf '3C discrimination and implications for studies
of past and future climate[J]. Proceedings of the National
Academy of Sciences,2010,107(13) :5738 —5743.

[2] PeriPL,Ladd B, Pepper D A, et al. Catbon (86 C) and
nitrogen (8'"°N) stable isotope composition in plant and soil
in Southern Patagonia’ s native forests [ J]. Global Change
Biology,2012,18 (1) :311 —321.

[3] Farquhar G D,Oleary M H, Berry J A. On the relationship
between carbon isotope discrimination and the inter-cellular
carbon-dioxide concentration in leaves [ J]. Australian
Journal of Plant Physiology,1982,9(2) :121 —137.

[4] Dawson T E, Mambelli S, Plamboeck A H, et al. Stable
isotopes in plant ecology[J]. Annual Review of Ecology and
Systematics ,2002 ,33 :507 - 559.

[5] ShiZ, Liu S, Liu X, et al. Altitudinal variation in
photosynthetic capacity, diffusional conductance and 6" C of
butterfly bush ( Buddleja davidii) plants growing at high
elevations[ J]. Physiologia plantarum ,2006,128 (4) ;722 —
731.

[6] ZhuY,Siegwolf R T W, Durka W, et al. Phylogenetically
balanced evidence for structural and carbon isotope responses
in plants along elevational gradients[J]. Oecologia,2010,
162(4) :853 —863.

[7] Zheng S, Shangguan Z. Spatial patterns of foliar stable carbon
isotope compositions of C; plant species in the Loess Plateau
of China[J]. Ecological Research,2007 ,22(2) :342 -353.

[8] Komer C, Farquhar G, Wong S. Carbon isotope
discrimination by plants follows latitudinal and altitudinal
trends[ J]. Oecologia,1991,88(1) ;30 —40.

[9] Zhou Y,FanJ,Zhang W et al. Factors influencing altitudinal
patterns of C; plant foliar carbon isotope composition of

grasslands on the Qinghai-Tibet Plateau, China[ J]. Alpine

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

ARAb X FFIR( B AAFR)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

%37 %

Botany,2011,121.79 -90.

Zhou Y C,Fan J W,Zhong H P, et al. Relationships between
altitudinal gradient and plant carbon isotope composition of
grassland communities on the Qinghai-Tibet Plateau, China
[J]. Science China Earth Sciences,2013,56(2) ;311 —320.
Van de Water P K, Leavitt S W, Betancourt J L. Leaf 8" C
variability with elevation, slope aspect, and precipitation in
the southwest United States[ J]. Oecologia,2002,132(3):
332 -343.

Chen S,Bai Y, Han X. Variation of water use efficiency of
Leymus chinensis and Cleistogenes squarrosa in different
plant communities in Xilin River Basin, Nei Mongol [ J].
Acta Botanica Sinica 2002 ,44(12) ;1484 —1490.

HEHE  BETISC, BT NG R A L RE VS LR P R
BREERTTE[T]. M54 ,2006,30(4) 553 - 562.
(Han Bin, Fan Jiang-wen, Zhong Hua-ping. Grassland
biomass of communities along granietnts of the Inner
Mongolia grassland transect [ J]. Journal of Plant Ecology,
2006,30(4) ;553 -562. )

Murphy B P, Bowman D M J S. The carbon and nitrogen
isotope composition of Australian grasses in relation to
climate[ J]. Functional Ecology,2009,23(6) ;1040 —1049.
Schulze E, Turner N, Nicolle D, et al. Leaf and wood carbon
isotope ratios, specific leaf areas and wood growth of
Eucalyptus species across a rainfall gradient in Australia[J].
Tree Physiology,2006,26(4) :479 —492

Morecroft M D, Woodward F 1. Experimental investigations
on the environmental determination of 8°C at different
altitudes [ J ]. Journal of Experimental Botany, 1990, 41
(10) ;1303 - 1308.

R0, AT MR, 55 BEE R (Pedicularis L. ) 1Y)
FRE B FIAL R A S R D F Z A R [T]. WK1
+,2003,25(1) .88 -93.

(Feng Hu-yuan, An Li-zhe,Chen Tuo,et al. The relationship
between foliar stable carbon isotope composition in
Pedicularis L. and environmental factors [ J]. Journal of
Glaciology Geocryology,2003,25(1) .88 —93.)

Loader N, Hemming D. Spatial variation in pollen 8°C
correlates with temperature and seasonal development timing
[J]. The Holocene,2001,11(5) ;587 —592.

Saurer M, Siegenthaler U, Schweingruber F. The climate-
carbon isotope relationship in tree rings and the significance
of site conditions [ J]. Tellus Series B—Chemical and
Physical Meteorology ,1995,47(3) ;320 —330.

Farquhar G D, Wong S C. An empirical-model of stomatal
conductance [ J |. Australian Journal of Plant Physiology,
1984,11(3) :191 -209.

LiCY,Wu C C, Duan B L, et al. Age-related nutrient
content and carbon isotope composition in the leaves and
branches of Quercus aquifolioides along an altitudinal
gradient[ J]. Trees,2009,23(5) :1109 - 1121.

Morecroft M D, Woodward F I,Marrs R H. Altitudinal trends
in leaf nutrient contents, leaf size and 6°C of Alchemilla

alpina[ J]. Functional Ecology,1992,6(6) :730 -740.
(T#% 284 W)


http://www.acropdf.com

