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Relationship between environmental and stand factors and root-shoot ratio

in Cunninghamia lanceolata plantation

HUANG Xingzhao, TAO Caidie, LI Jingzhai, XU Xiaoniu
(School of Forestry & Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: Root-shoot ratio (RSR)is the basis for biomass distribution, and plays an important roles in material
circulation of forest ecosystem. By collecting 608 data from 134 published literatures on RSR measurements of
Cunninghamia lanceolata plantation, we used linear function to build the relationship between RSR and mean
annual temperature, mean annual precipitation, stand density and stand age, respectively. The RSR increased
with mean annual temperature, mean annual precipitation and stand density, decreased with stand age. Thus,
we also used structural equation model to analysis the relationship between RSR and mean annual temperature,
mean annual precipitation, stand density and stand age. The results showed that mean annual temperature,
mean annual precipitation, stand density and stand age effect on RSR, which direct path coefficient were 0.515
(P<<0.01), 0.548 (P<<0.01), -0.462 (P<<0.01) and 0.201 (P<<0.01), respectively. The mean annual precipi-
tation and stand age had also indirect effect on RSR, and indirect path coefficient were —0.308 (P<<0.01) and
-0.082 (P<<0.05) in our structural equation model. The structural equation model analyses also indicated that
mean annual temperature, mean annual precipitation, stand density and stand age explained 69% of the varia-
tion in RSR of C. lanceolata plantation. [Ch, 3 fig. 2 tab. 33 ref. ]
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Table 1 Basic information of root-shoot ratio (RSR) data in Cunninghamia lanceolata plantation

o 1852 9 B (1) H0F #5520 B (1) W I
o i i i o i

T 120.365 7.428~445.750 25.000 1.000~78.580 0.246 0.141~0.565
IS 88.471 38.372~131.654 21.523 11.142~34.330 0.352 0.268~0.461
it 110.778 13.370~271.860 22.667 3.120~17.620 0.212 0.102~0.414
ikEa] 83.363 18.225~274.910 15.340 3.365~53.660 0.243 0.156~0.578
bikla 140.659 72.807~294.890 23.045 13.130~45.860 0.216 0.172~0.315
FeM 50.893 1.471~338.060 8.710 0.258~58.390 0.147 0.063~0.143
gl 45.732 0.567~306.482 11.542 0.356~57.622 0.211 0.131~0.522
;S 57.833 1.857~276.548 8.751 1.256~46.782 0.168 0.112~0.467
VaN] 94.786 7.344~270.249 16.508 2.707~51.534 0.192 0.104~0.379
i 54.010 11.047~98.853 16.415 5.500~21.600 0.359 0.282~0.500

3 87.004 41.650~146.890 17.688 7.470~32.290 0.196 0.179~0.220
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Figure 1  Fitted result between mean annual precipitation, mean annualair temperature and RSR in Cunninghamia lanceolata plantation
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Figure 2 The fitted result between stand density, stand age and RSR in Cunninghamia lanceolata plantations
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Table 2 Total, direct and indirect path coefficient of mean annualair temperature, mean annual precipitation, stand density, stand age on

RSR in Cunninghamia lanceolata plantations

RSR of Cunninghamia lanceolata plantations

B ek AR HEAK R ifE 2= [i] 12 2 % R 2= SRR P22
Wbt AR RIR/C 0.515 0.155 -0.308 0.118 0.207 0.166
AR B K it /mm 0.548 0.156 0.548 0.156
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MRy 4% BE /(B - hm™) 0.201 0.140 0.201 0.140
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