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Feasibility analysis on the determination of WUE by stable carbon isotope :

Cassia obtusifolia L. as an example
CHEN Ping' ,ZHANG Jinsong" * ,MENG Ping' ,HE Chunxia',JIA Changrong®,LI Jianzhong’

1 Key Laboratory of Tree Breeding and Cultivation of State Forestry Administration , Research Institute of Forestry, Chinese Academy of Forestry, Beijing
100091, China
2 Dagou-he National Forest Farm, Jiyuan 454650, China

Abstract; Stable carbon isotope composition (8" C value) was one of the effective methods for measuring the plant water
use efficiency (WUE) ,and was already applied in many plants. At present, the study on estimation of the WUE of Cassia
obtusifolia L.. by 8”C was a few. In order to prove the reliability of 8"°C on measuring WUE for Cassia obtusifolia L., 8°C.,
stable carbon isotope discrimination (A"”C) \WUE and the relationship among them are measured in different organs ( root,
steam, leaf) and different growth stages by pot experiment and 8" C. The results showed that, the 8" C value and A”C of
roots were highest, the next were stems, leaves were minimum, there were significant level in the 8"C value and A”C in
roots in different growth stages, positive relationship were found between the 8" C value and WUE in stems and leaves,
negative relationship were found between the A”C and WUE in stems and leaves. It showed significant positive correlation
level among WUE ( Potted method) and WUE, , WUE , WUE, ( Carbon isotope method) , related coefficient were 0.86

0. 82.0.80 respectively, those showed carbon isotope technology was reliable to determine the WUE of Cassia obtusifolia L..

Key Words: stable carbon isotope ;water use efficiency ; Cassia obtusifolia L.
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Table 1 Biomass and water use for different growth stage

A ) Ptk Biomass/g HUE ek
Growth stage H1 I Above-ground 1T Below-ground Root shoot ratio RSR Water use/kg
S1 0.24+0.05a 0.18 +0.09a 0.63+0.24a 0.26+0.05a
S2 2.76+0.71b 1.47 £0.30b 0.55+0.03a 0.73+0.04b
S3 4.35+0.63bc 1.74 £0.18b 0.41+0.03a 1.10+0.11¢
S4 5.48+0.55¢ 1.83 £0.35b 0.33+0.03a 1.53+0.11d
Sig - * % NS * ok

FF A RN FREFRRZF AR E ARNFEN/NG FRFERZEREH( P<0.05); * , * = 533558 P<0.05 .P<0.01 /KF T 25 5% NS %

JRTE P<0.05 K FE T E2RARE

http ; //www.ecologica.cn



5456 £ A ¥ W 34 %
0.10 0.10
*
%“530.087 . @“63 0.08 |
2 EE . OR-N:
%;‘3%0.067 . %gg 0.06 |
< = 9 < S o
222 $ ¢ E:: .
g;;nm)o.m- gi‘”‘;" 0.04 |
29 R
ﬁzvéo.ozf fiﬁ% 002F o . ¢
&) < & o *
k=) =)
O 1 1 I N 0 1 1 1 1
0 25 50 75 100 0 25 50 75 100
HRKKE/d ERRH/d
E1 EYEE3EKEE

Fig.1 Relative growth rate of biomass

2.2 R[REIARE ARG A ki Aoy PR
M 2 "] LLFE Y, P B ik W07 = LA 7R
—29.48—-28.03%0Z [0] £ 4k, , &\ 1) (B F —28.89%o0 .,
AR AL BME R 6 C>87C>8"C . AR ]
W AR 87 C fH S2>84>S1>83, ZXf 6V C I E M
h S4>82>83>S1, Jr 224 B o, HUA AR R [R] 67
FABAEA R B 11 22 53 38 BB 1 25 /K F- (P<0.01)
ZEFI B fifk [R) 057 28 B AE A () B 3 22 S AN BH 5 A

22 MRk & R AE 25.429%—40.81% 2 [A] , ) I AE
BRI B A R, AR R A K T 22 5 3 AR AR
Erim RS R i kR R S HER A (E
i 18.92—20.48%0 2 [11] , AN [RIFRAVL Bk [F) {57 25 70 B R A
AR Ap<Ag<A, . ANFEEHEIT 2088 S
B [l 57 21— 35, R AR A0 22 S5 2k 31t 35 K i
LRI R,

R2 AEEKMPARBUHBREMRILR BESEWS PR
Table 2  Carbon isotope ratio,carbon content and carbon isotope discrimination of every part in different growth stage
BRIFIGER HfE (81C) e BRI R TR (A)
A Carbon isotope ratio/%o Carbon content/% Carbon isotope discrimination/%o
Growth stage 513CR 813CS §I3CL R*il Stﬁ:m Ll]:;f A, A, A,
S1 -28.52£0.04b  -29.23+0.28a -29.48+0.12a  32.14+0.85a  40.81+0.66b  40.63+1.47b  19.48+0.04a  20.22+0.29b  20.48+0.13b
S2 -28.36+0.12b  -28.82+0.14ab -29.09+0.13a  29.98+4.05a  25.42+0.05a  30.67+2.82a  19.39+0.12a  19.87+0.15ab  20.15+0.14ab
S3 -29.25£0.20a  -29.21£0.17a -29.12+0.12a  27.80+0.35a  29.77£0.33a  28.07+0.78a  20.23+0.21b  20.19£0.18b  20.10+0.13ab
S4 -28.51£0.07b -28.03£0.47b -29.02+0.20a  38.83+0.53b  39.76+4.36b  40.03+0.42b  19.43+0.07a  18.92+0.49a  19.96+0.22a
YJfEH Mean  -28.66 -28.82 -29.18 32.19 33.94 34.85 19.63 19.80 20.17
Sig * % NS NS % % * % ® % ® % NS NS

2.3 AFEAEREHK MR LB
AR AR S R I AN R (AR 25 ) B
Bl 3% (B TH 34 B9 WUE (43 5132 8 WUE, |

WUE, \WUE, ) FIZARFRE L5 1 1) WUE 7345238
W33, SEMESRE , B G A K HH A, WUE,, |
WUEg \WUE, il WUE 35 52 BLZ S 4 i ;e s 2%

R3 FEERBEAKSFIBYUEILRSH

Table 3 Comparative analysis for water use efficiency in different growth stages
A K Growth stage WUE, WUEg WUER WUE Sig
S1 1.83+0.03aA 1.91+0.08aA 2.12+0.01aA 0.95+0.23aB # ok
S2 2.26+0.05bA 2.36+0.05bA 2.51+0.04bA 2.25+0.15bA NS
S3 2.61+0.05¢cA 2.57+£0.07bA 2.56+0.08bA 2.33+0.22bA NS
S4 2.86+0.09dAB 3.29+0.20cA 3.08+0.03cAB 2.69+0.15bB NS
Sig * % * % * % Y —

[EFTRARIR R S TR R 26 N 3 AR I RS F-RRR 2555 B3 (P=0. 05) , JLEFR TSR 1; WUE, \WUEg \WUE, 43 3| 3% Fl HE2 &
BB [7] 2 3R 77 0 5 ) DR T AR (25 A K 0 R TR s WU 27m R TR T 7 0 B pie B 5 2 AT

WUE \WUEg \WUE| indicate respectively water use efficiency of root,steam and leaf of Cassia obiusifolia L. by stable carbon isotope method ; WUE

indicate the measurement of water use efficiency of Cassia obtusifolia L. by weight method

http ; //www.ecologica.cn
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R EIEAMSE; A, A4S WUE, \WUE, & WUE
I A G587 C F A W5 454> WUE AHOC 3
Jik# i #E K ¥, WUE 5 WUE, ,WUE,, WUE, )
IR B R 3 IEAH 2C K F (P<0.01) , Hop 5 WUE, #
KERBUIRK N 0.86, HKZ WUE, 4 0.82, 5 WUE;
ARG R ECN 0.80,

x4 RERFRGLREMS WUE BX5H

Table 4 Correlation analysis for stable carbon isotopic composition and WUE

T8 Index iy Ag Ay WUE, WUEg WUER WUE
8¢, -0.99 ** 0.72** 0.84**
8¢y -0.99 ** 0.83%* 0.63 *
8" Cr ~0.99** 0.09 -0.01

Ay -0.78** -0.82**

Ag -0.84 * -0.61 *

Ay -0.14 0.01
WUE,, 0.86**
WUEg 0.80**
WUER 0.82 %

4.0 40 - 40 -

3.0 | 3.0 301

s /o *

= 74 = m *t /e

5 20F § 20 L 5 20L .

= =

10} 1.0 b 1.0 |
< ** 2
0 f " s J 0 1 1 I I 0 ! ! 1 |
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WUER WUE; WUEL

B2 WH#7FiE WUE @IFSH
Fig.2 Regression analysis for WUE of the two methods
WUER \WUEg \WUE; 433|375 1 R E B [R5z 38 05 B0 R R ] AR 25 (AR K 53 803 s WU 3570 ) P o 0k 00 A9 e 19 7 K 43 )

Ve

WUE, \WUEg \WUE, indicate respectively water use efficiency of root

indicate the measurement of water use efficiency of Cassia obtusifolia L.

3 Fit5iTie

31 BRI K AL A

Wt AE A I ST A 384 0, D B 5 e b At R A=
RN T R o, 2 R B B A K S e e
K, PR g0, Jn W AR i ke 34 iOW U R R 2R
TS PR3 0 1T AN VBT D) 5 KR 25 I R Bl A

steam and leaf of Cassia obtusifolia L. by stable carbon isotope method ; WUE

by weight method

25.429%—40.81% Z [i], 76 B W A s 2 B, A K
AR O] A A ) 22 5 2, Ml AR A B i
BRI T il 25 b i FEK S AR W [
B K I A 38 T AS T B4 388, 45 B3
ZE AR B, X R th T HE YOG AR R A Bl
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AR 22 Ak B i KO 25 Fn it 22 oAU
5 DUAE K 22 500 5 45 R — 30511000 gl g
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KE

R B 3o TR e [ 57 28 325 0 o T B 7K 43
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