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Table 1 The statistical description of | R. pseudoacacia plantation at the experimental site
bR 4 (N 2 () R 2like SEIIW R Al PA
Sites Latitude Longitude Mean DBH/cm Mean tree height/m Density/(#k-hm™) Canopy density
H7K BS 35.28° 109.36° 28.04 15.13 927 0.72
R MQ 34.72° 115.09° 31.71 17.28 822 0.70
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Fig. 1

Variation in precipitation, temperature, relative humidity and VPD during the

study period at MQ and BS at annual timescale.
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Fig. 2 Annual variations of single tree biomass and /WUE,, for R. pseudoacacia at BS and MQ sites.
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YI{H &y 98.89 pmol-mol™. Wit il #E 4 Fr iWUE,,
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Table 2 The coefficients of biomass and /WUE,, related with environmental factors at BS and
MQ sites at an annual timescale.

Ei=271 Hb s B [ 7K FHXTE RN KIRE 7 6k TR
Index Site Temperature Precipitation RH VPD CO,
ety H7K BS 0.23 0.36° 0.01 -0.04 0.63"
Biomass RAL MQ -0.03 0.58" 0.33 -0.37" -0.17
BRI TE AR AR 17k BS 0.39° -0.08 -0.24 0.25 0.93"
WUER, AL MQ 0.72" -0.04 -043 0.52" 0.83"

TR P<0.05R1P<0.01KF. FIF.

Note: Asterisks ~and double asterisks " indicate significant differences at P<0.05 and P<0.01, respectively. The same below.
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Table 3 Partial correlations between iWUE,,, Biomass, Temperature, RH, VPD, and
CO, of R. pseudoacacia for BS and MQ sites.

Hi 5 IWUE,, 5155 IWUE,, 5% IWUE,, S5 AR XHE B2 PR S REK 4R 5CO,

Sites iIWUE,, vs Temp® IWUE,, vs Temp® iWUE,, vs RH° Biomass vs Prec® Biomass vs CO,°
H7K BS -0.142 0.390° -0.229 0.544" -0.459"
R MQ 0.365 0.727" -0.433 0.579" -0.705"

T EHICOMKEE AR M RANE, Pkl KR I RAR DG, SRl R AR AL X fRAR O o

Notes: @ Partial correlation controlled for changes in atmospheric CO,. ° Partial correlation controlled for changes in precipitation. ° Partial

correlation controlled for changes in age.
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Productivity and Intrinsic Water Use Efficiency of Robinia
pseudoacacia Plantations based on Biome-BGC Model

ZHANG Lan-xiao"**, LI Ya-jing"?3, HU Xiao-chuang'?®, SUN Shou-jia'?3,
ZHANG Jin-song'?®, CAl Jin-feng?, MENG Ping'??

(1. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation of National
Forestry and Grasland Administration, Beijing 100091, China; 2. Co-Inovation for Sustainable Forestry in Southern China,
Nanjing 210037, Jiangsu, China; 3. Henan Xiaolangdi Earth Critical Zone National Research Station on the
Middle Yellow River, Jiyuan 454650, Henan, China)

Abstract: [Objective] To explore the impact factors of productivity and intrinsic water use efficiency (IWUE)
of plantation and their responses to climate change. [Method] Biome-BGC, a process-based model, was
used to simulate the net primary productivity (NPP) of Robinia pseudoacacia plantation (NPP;) in Baishui
County (BS) and Minquan County (MQ) in China and the simulation results were verified with the meas-
ured NPP (NPP,,). The intrinsic water use efficiency of the ecosystem was calculated according to the sim-
ulation results(/iWUE;). The differences of the variation of /IWUE between the ecosystem and tree-
ring(iWUE,,) of R. pseudoacacia plantation at two sites were also analyzed. [Results] Annual biomass of
both sites increased rapidly with age at first time, with obvious juvenile effect, and then fluctuated within a
certain range. Without the young forest data, the NPP; and NPP,, of R. pseudoacacia plantation at the two
sites showed a significant positive correlation (P<0.01). The iIWUE and iWUE,, of BS showed a highly
significant negative correlation (P<0.01), while a reverse pattern was observed at MQ site (P<0.05).
[Conclusion] Temperature is the key factor affecting iIWUE,,, and annual precipitation and atmospheric
CO, concentration are the important factors affecting biomass. Biome-BGC model can well simulate the
NPP of R. pseudoacacia plantation after the young stage. The growth relationship of R. pseudoacacia
plantation is consistent between sites with different humidity levels in semi-humid regions, but the relation-
ship between carbon and water is more complex.

Keywords: Robinia pseudoacacia; Biome-BGC model; water use efficiency; net primary productivity;
climate factors
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