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Abstract

Aims There have been many studies of carbon isotope composition (5"°C) of Cs plants in China, and 6"°C has
been widely used as an index of water use efficiency (WUE); however, most studies focused on single sites or
small regions. Therefore, our objective was to study the spatial pattern of 5*°C, the relationships between 6'*C and
climate factors and whether 6"°C can represent WUE in large regions.

Methods We obtained leaf §*3C for 478 C3 species from 187 sites in China based on the literature.

Important findings The range of 6°C was from —33.50%o to —22.00%o, and the mean was —(27.10%o + 1.70)%o.
There were significant differences among 6*3C of grasses, shrubs and trees, with grasses having the highest value
and trees the lowest. The result was different from studies in single sites and small regions. For different phylo-
genic plants, 6"3C of seed plants was significantly higher than ferns, the difference between gymnosperms and
angiosperms was not statistically significant and monocotyledons had significantly higher values than dicotyle-
dons. Leaf 6"3C had irregular variation with increasing longitude, but significantly increased with increasing lati-
tude. Leaf 6*°C significantly increased with mean annual temperature and decreasing mean annual precipitation.
The relationship between 6"3C and precipitation was similar to that of WUE and precipitation, so we conclude that
5*3C of C5 plants can be used as an index of WUE in large regions as well as in single sites or small regions.

Key words Cj; plant, life-form, precipitation, stable isotope, water use efficiency
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Fig. 2 Histogram of leaf carbon isotope composition (5*3C) of
478 C; species in China.
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Table 1 Comparison of leaf carbon isotope composition
(6**C) between different life-form plants
A 1Y ¥E =5 L/
Life form Mean (%o) Difference  No. of
species
HA Grass —(26.81+153) A 341
#EAR Shrub -(2750+1.91) B 86
F*AK Tree —(28.30+£175) C 51

KE F-REFR TR AR A 3% 1 0] 22 538 BB 1 7K ~F (p < 0.01)
Capital letters indicate significant differences at the confidence level of
p < 0.01 between different life-form plants.

R2 AR RGR TP BA S R A 2 4L 0C) Y
B9

Table 2 Comparison of leaf carbon isotope composition
(6*°C) between different phylogenic plants

REKHRM W %5 PIFEL

Phylogenic type  Mean (%o) Difference No. of
species

P - (27.07+1.68) A 473

Seed plant

BREFE —(29.99+141) B 5

Fern

A RVEE) (-26.39+241) a 10

Gymnosperm

S REL ] (-27.08+1.66) a 463

Angiosperm

B (-26.37+1.70) A 86

Monocotyledon

RIS RLR LY (-2724+161) B 377

Dicotyledon
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Table 3 Comparison of sample sites distribution about dif-
ferent life-form plants

A 4% EYIR YN E P
Life form Latitude MAT MAP No. of
species
TR Tree 32.62° 989" 780.15" 117
WEAK Shrub  35.42% 893" 549.88° 228
TA Grass  38.92%  2.06° 389.99¢ 603

ARG F R R 22 R Ik B 27K F (p< 0.01), ARI/NEFREE
TN ZE SIS F i 2 K (p < 0.05),

Capital and small letters indicate significant differences at the confi-
dence level of p< 0.01 and p< 0.05, respectively.
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Latitude, MAT and MAP are the weighted means based on species humbers
of sample sites, number of species is based on sample sites. Capital letters
indicate significant differences at the confidence level of 0.01, the same
letters indicate the differences aren’t significant, and the different letters
indicate the differences are significant. MAT, mean annual temperature;
MAP, mean annual precipitation.

XFANF RS RGNS, IS A1
OUCCH B AR TR T, BRI AR TR
TR, (EP 3 18] 1R 22 e AR 3 0 2 7K (p
= 0.162); BT HEY) 1) 57 R A AR I 2 TR
T (FR2).

23 MAECCHZTESHRERESSEREFHXER

A i 6 AR 28 5 A0 26 1) 25 1) 49 A 16 Je
W1 EIBARTEI3BIT 7% o I o0 > CAE M I 21 R B8 5 )
DIPTSR AR A Y IKe R (EP YN el Bl B2 S
Ry hn, Ao PCA B N(R? = 0123 5, n =
791).

A 6 CARL I /A R 1 £ S0 3 N4 24 o
5 PR 40 A1 T I 3CHI I 3D 7 o W 1 0 CAE B A 1)
I P55 R A S5 A R S 1) 38 0 g AR 2 S PR AR (p <
0.000 1, n = 791).

3 i

St o ] D AR ] A 3 R PR, oM C I
T Ay A (—26.81%0) >WEA(—27.50%0) >Fr A
(=28.30%o) - [T F o> CAE SR K01 A B A
BUFRMLEEIRRR, 7RIS WUE
(Farquhar et al., 1982; Knight et al., 1994). FA 1915
Woh, 3R AVE B R h B A AT = WUE, 7
ARWUESAR, #EASE S, X5 HRT7E b E X
(PRI 4l AR (A= BRI 55, 2008; BRi65E, 2002).
7E 1 [ PG I e A A R CoM i o 45 S (MR dh
S5, 2002) KW, ULFRAM R CHl
(-26.83%0), WEANIRZ (-27.01%0), M A AL
(-28.04%0), (HIE ARSI, H1-26.96%0, (1K}

doi: 10.3724/SP.J.1258.2011.00119



122 FEY/EZS 243 Chinese Journal of Plant Ecology 2011, 35 (2): 119-124

% /¥ Longitude (°)

€ 70 80 90 100 110 120 130
O 20
!
kel —28 ?’ Lt pa
w _32 -1
i :
3
FEIJIFEE MAT (C)
3 -5 0 5 10 15 20 25 30
o -0feTT T T T
s .3
) - o
241 0 Ry .
ki %'31'";?'*3‘-5“- .
o s R
© 32
i
=

B3 v X kA iR s M R B 4L R (67°C) i 3

-0.002x — 25.977 (R? = 0.173, n = 791),

= [R] A A R o
Ji, y = 0.0965x — 30.562 (R? = 0.123 5, n =791); 4 F-HJi ¥, y = -0.0812x — 26.561 (R’ =

45 ¥ Latitude (°)
10 20 30 40 50

H A 8 °C Leaf & *c (%0)

34 [% T it MAP (mm)
0 500 1000 1500 2000

H- B 8¢ Leaf & ¢ (%)

2%,y = 0.0036x — 27.273 (R*= 0.000 5, n = 791); £
0.104 5, n = 791); “EFHMENE, y =

Fig. 3 Spatial pattern of leaf carbon isotope composition (6°C) of C; species in China. MAT, mean annual air temperature; MAP,
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MAP, y = -0.002x — 25.977 (R* = 0.173, n = 791).
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