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Tempo Spatial Variatiors in the Stomatal Dersity and
§"° C Value of Quercus liaotungensis Leaves

Zheng Shuxia Shangguan Zhouping
( State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau , Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and Mnistry of Water Resources  Yangling712100)

Abstract: Making use of the Motic Digital Imaging microscope and the stable carbon isotope technique, the te mpo spatial
variations in the stomatal densities and &' C values in leaves of Quercus linotungensis in different vegetation regions were studied .
About 240 plant specimens in the years from 1930's to 1980's were taken from the Herberhe m of Northwestern Institute of Botany ,
Chinese Academy of Sciences. The results showed that the variety ranges of stomatal densities and §° C values in Q.
liaotungensis were 535 ~ 800 stoma® mm’ Zand - 28.47 % ~ - 25.02 %0, respectively, with the mean value of 703 stoma*
mm™ 2 and - 26.83 %o, respectively . In warm temperate deciduous broadleaf forest ( WIDB) , the time distribution from 1930's
to 1980's , both stomatal densities and 8 C values in Q. liaotungensis descended significantly . Correspondingly , in that period,
stomatal densities increased but 8° C values descended in subtropical evergreerr broadleaf forest ( STEB) , and &° C values
increased but stomatal densities had little changes in the Ti betan Plateau alpine- cold vegetation zone( TPAC) . The tendency for
space distribution showed that , in1930's , stomatal densities and 8 C values of Q. liaotungensis in WIDB, STEB and TPAC all
decreased , indicating that water use efficiency ( WUE) of it all fell down in these regions . In1950's , stomatal densities appeared
a fluctuation in four vegetation regions , which were higher in te mperate coniferous- broadleaf mixed forest ( TCBM) and STEB than
those in WTDB and TPAC. However, the &° C values in four vegetation regions were little different. In 1980's, stomatal
densities and 8 C values decreased from WTDB in the east to the temperate grassland region ( TGR) in the west. Therefore ,

except several regions , the te mpo spatial distributions of stomatal densities and 8 C values in Q. linotungensis all decreased
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from 1930's t0 1980 s in time and from WTDB, STEB to TPAC in space .
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Tab.1 The vegetation region of Q. liaotungensis distribution
Vegetation region
11 il v VI Vi
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Vegetation type K
broadleaf mixed forest

Research

Warm te mperate deciduous Subtropical evergreem Te mperate

broadleaf forest broadleaf forest grassland region

Fuping , Shaanxi ;
Miaofengshan ,

Beijing; Taibaishan ,
Linxian and Jishan, Shanxi; south of Shaanxi ; Tongxinluoshan ,

Huanglongshan , Zhongshan Ningxia ;

The Ti betan Plateau alpine-
cold vegetation region

Heishui, Ersongpan

i Antu , Jilin i . and Aba Zang Antonomous
region north of Shaanxi ; Arboretum, Nanjing ; i
. . . X X State , Sichuan
Tianshui, Gansu ; Wangmo, Guizhou Xunhua, Qinghai
Muping, Shandong ;
Lingbao, Henan
® s 2 . The north and sourth in Shaanxi Province belong to two

different vegetation regions , respectively, owing to difference in natural climate .
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Tab.2 The leaf stomatal dersity and the 5° C value of Q. liaotungensis in different vegetation region and different years

Vegetation region

Aee I m v VI I
1930's — 800 713 — 686
Stomatal density/ 1950's 776 700 775 — 695
(stoma* mm™?) 1980's - 643 - 535 -

1930's — - 25.02 - 26.05 — - 27.46

83 %o 1950's - 26.57 - 26.75 - 26.63 — - 27.10
1980's — - 27.41 — - 28.47 —

® s s . Because of a limitation to specimen in the Specimen Museum

of Northwestern Institute of Botany , there no plant samples in some province in different years , so it lacked datum .
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Fig. 1 The leaf stomatal density( A)and & C value( B) in leaf specimen of Q. liaotungensis collected from different vegetation region in the 20th century

WTDB : Warm te mperate deciduous broadleaf forest region ;STEB: Subtropical evergreemn broadleaf

forest region ; TPAC: The Ti-betan Plateau alpine- cold vegetation region . . The same below .
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Fig. 2 The leaf stomatal density( A)and & C value( B)of Q. liaotungensis in different years each province
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Fig. 3 The leaf stomatal density of Q. liaotungensis in different vegetation region in 1930's( A) 1950's( B) and 1980 s( C)
TCBM: Temperate coniferous- broadleaf mixed forest region ;TGR: Temperate grassland region . . The same below .
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Fig. 4 The leaf 87 C value of Q. liaotungensis in different vegetation region in 1930 s( A) 1950 s( B)and 1980 s( C)
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