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A quantitative explanation of the juvenile effects of tree-ring §°C
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Abstract: Using the results of the discrepancy of Ci/Ca inside and outside the forest and the equations of

tree-ring 6"°C, we tried to quantitatively explain the juvenile effects of tree-ring §"°C content, It was found

that the discrimination of the RuP; against *C must be 2%,~4%, greater outside than that inside the forest

to compensate for the great discrepancy of 6"°C made by the differen contribution from Ci/Ca and da. This

conclusion is of great importance to the application of tree-ring §'°C in the reconstruction of the historical

variation of environmental CO, and da.
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Fig.1 Variation of Ci/Ca outside
and inside the forest

Ci/Ca,

431



432 21

Ci/Ca . 18:00 . ,Ci/Ca 1 .
Ci/Ca . . 8:00
1 s ,Ci/Ca 1 ; ,Ci/Ca s
12:00  14:00 . , Ci/Ca
, , Ci/Ca . 0.6 3 16:00 )
,Ci/Ca . 18:00 ,Ci/Ca 1.
3
, Ci/Ca 0.2 o
2, o 5. 2%, , 2%0~3%o
ts.2 ) o
1, :0a RuP, b,
Sternberg ¥ . da CO,
. , oC .
37% ovC . , da 2,
Sternberg . da  Ci/Ca . oC
Ci/Ca da o C N 2%
~ 4%, . N (612180
:b 0. 1%, SBC 0. 05%,~0. 08%, ( Ci/Ca 0.5~0.
8). b . . . L1l Whelan
Lol . 1C.b 1. 2% » 2~3C, (1,
oBC 1.4%,~2.9%0. Christeller % b .
b . . . b
27%,~38%: 1718 b .
b . oC .
. @D CO, 3
te], ) oC ,
, Ci/Ca 0.2 ,
o”C  5.2%, 2%~ 3% . da b s
b 2%~ 4%, oC . b

[1] Craig HS. Carbon-13 Variation in Sequoia Rings and the Atmosphere. Science, 1954, 119: 141~143.
[ 2] Francey R J and G D Farquhar. An explanation of *C/!?C variations in tree rings. Nature, 1982, 197:28~31.
[3] Lipp J, Trimborn P, Fritz P,et al. Stable Isotopes in tree-ring cellulose and climatic change. Tellus 1991,43B:

322~330.

[4] s , y . BC/12C s ,1997,17(2): 124~
132.

[ 5] Schleser G H and Jayasekera R. 8'°C-variations of leaves in forests as an indication of reassimilated CO; from the

soil. Oecologia, 1985, 65:536~542.
[ 6] Sternberg L DS L, Mulkey S'S and S J Wright. Ecological interpretation of leaf carbon isotope ratios: influence



[8]
[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

(18]

ot*C 433

of respired carbon dioxide. Ecology, 1989, 70(5): 1317~1324.

Medina E and Minchin P. Stratification of 8 '*C values of leaves in Amazonian rain forests. Oecologia (Berl. ),
1980,45:377~8.

Francey R J. Tasmanian tree rings belie suggested anthropogenic *C/'?C trends. Nature,1981, 290: 232~235.
Schleser G H. Investigations of the & '*C patterns in leaves of Fagus sylyatica 1.. Jowrnal of Experimental

Botany. 1990, 41:565~572

Farquhar G D, O’Leary M H and J A Berry. On the relationship between carbon isotope discrimination and the in-

tercellular carbon Dioxide Concentration in Leaves. Aust. J. Plant Physiol. ,1982, 9. 121~137.

Griffths H. Application of stable isotope technology in physiological ecology. Func. Ecol. 1991,5:254~269.
Marino B D and McElroy M B. Isotopic composition of atmospheric CO, inferred from carbon in C4 plant cellu-

lose, Nature. 1991, 349. 127~131.

Meinzer F C, Rundel P W, Goldstein G, et a/. Carbon isotope composition in relation to leaf gas exchange and en-

vironmental conditions in Hawaiian Metrosideros polymorpha popvlations. Oecologia, 1992, 91:301~311.
O’Leary M H. Heavy atom isotope effects in enzyme-catalyzed reactions. In: Eds R. Gandour and R. L.

Schowen. . Transition States of Biochemical Processes. Plenum: New York,1978. 285~316.

Whelan T, Sackett W M and Benedict C R. Enzymatic fractionation of carbon isotope by phosphoenopyruvate car-

boxylase from C4 plants. Plant Physiol. , 1973, 51:1051~1054.

Christeller J T, William A L and Troughton J H. Isotope discrimination by Ribulose-1,5-Bisphosphate carboxy-

lase. Plant Physiol. , 1976, 57:580~582.

Estep M E, Tabita F R, Parker P L,et al. Carbon isotope fractionation by Ribulose-1,5-Bisphosphate carboxylase

from various organisms. Plant Physiol. , 1978, 61:680~684.

Wong W W.Benedict C R and Kohel R J. Enzymic {ractionation of the stable carbon isotope of carbon dioxide by

Ribulose-1,5-Bisphosphate carboxylase. Plant Physiol. , 1979, 63:852~856



