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Effects of Warming on Biomass Allocation Patterns and Nutrient
Accumulations of Four Dominant Tree Species in Mixed Forest of
Dinghushan, China
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LIU Ju-xiu*
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Abstract: In order to understand the effects of future global warming on species composition of forest ecosystems
in the south subtropical region, the biomass allocation patterns and nutrient accumulations of four dominant tree
species, such as Schima superba, Syzygium rehderianum, Castanopsis hystrix and Pinus massoniana, were studied
under simulated warming by translocating model forest from high altitude to low altitude in Dinghushan,
Guangdong. The results showed that warming increases the average atmospheric temperature by (1.28+0.60)C,
and the average soil temperature by (1.0440.30)°C. For Schima superba and P. massoniana under warming for 6
years, the height significantly increased by 83.0% and 52.1%, and basal diameter by 37.1% and 76.9%,
respectively, and the stem mass ratio significantly increased, but the ratios of root mass, leaf biomass and root to
shoot significantly decreased, as well as nutrient accumulations increased significantly by 100.3% and 185.7%,
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respectively. However, warming had no significant effect on the height, basal diameter, biomass allocation
patterns, and nutrient accumulations of Syzygium rehderianum and C. hystrix. Therefore, the effects of 6-year
warming on biomass allocation pattern and nutrient accumulation were different among four dominant tree
species. Schima superba and P. massoniana might have strong adaptability under long-term warming due to their
high biomass and nutrient accumulation. These differences might have a potential impact on community structure

and function in subtropical mixed forests in China.

Key words: Warming; Biomass allocation pattern; Nutrient accumulations; Dinghushan
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Fig. 1 Schematic representation of plot structure
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Table 1 Biomass estimation equations of four plants in warming treatment

Y)Fh Species ¥ Root

=X Stem - Leaf

KA Schima superba B =3.554 x(D2H)0546
ZLRiBk Syzygium rehderianum B=0.642 x(D2H)°642
ZL4E Castanopsis hystrix B=0.43 x(D?H)?805

LR Pinus massoniana B=0.185 x(D2H)0836

B=1.754 x(D?H)074
B=0.193 x(D?H)!

B=0.328 x(D?H)05%
B=0.224 x(D?H)085

B=6.27 x(D?H)47s

B=0.259 x(D?H)0£%
B=0.038 x(D?H)1120
B=0.158 x(D?H)09%

43H7, K FH Sigmaplot 12.5 (Systat Software Inc)#ff:
il R . RHZ WK ZE 5 P ik (Multi-Way
repeated measures ANOVA)Zr B B 1] () 22 5 &5 3%
PEs R FH BRI 35 7 22 49 #1923 (One-Way ANOVA) 73+t
195 0 T 0 25 . SR EMEKTRE N =0.05,
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Table 2 Multi-Way ANOVA (P value) of warming on plant biomass allocations and nutrient accumulations

A 5ok Source of variation I Warming (A) I Species (B) 4 Year (C) AxC CxB AxB AxB xC
4% Diameter <0.01 <0.01 <0.01 >0.05 <0.01 <0.01 >0.05
WiE Height <0.01 <0.01 <0.01 >0.05 >0.05 <0.01 >0.05
R b Root mass ratio <0.01 <0.01 <0.01 >0.05 <0.05 <0.01 >0.05
ZEFLE Stem mass ratio <0.01 <0.01 <0.01 >0.05 <0.01 <0.01 >0.05
ML Leaf mass ratio <0.01 <0.01 <0.05 >0.05 <0.01 <0.01 >0.05
etk Root to shoot ratio <0.05 <0.01 <0.01 >0.05 >0.05 <0.01 >0.05
BAYr&E Total biomass <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
ZARE Naccumulation <0.01 <0.01 <0.01 >0.05 <0.01 <0.01 <0.05
A2 A& P accumulation <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.05
& N concentration <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
T & & P concentration <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

R 3 IR R RS A e ) S

Table 3 Effect of warming on basal diameter and tree height

e 2014-12 2015-12 2018-6
Species X1 Wik i ik XHE Wik
Control Warming Control Warming Control Warming

N D (mm) 17.69+4.82a 24.3845.23b 23.7349.73a 28.2649.26a 34.72+15.36a 47.87+12.58b
Schima superba H (cm) 113.44+39.83a  182.33+30.95b 145.65463.04a  240.67 +54.60b 200.07496.10a  366.25+101.01b
VAR e17: 8 D (mm) 14.9143.97a 14.48 +4.04a 18.36 +6.41a 18.95+4.66a 30.80+10.42a 28.3946.88a
Syzygium rehderianum H (cm) 121.75443.39a  151.0640.43a 178.64#61.25a  202.18250.29a 283.17480.38a  298.57 +64.09a
LT D (mm) 22.51+5.51a 21.15+9.01a 27.079.51a 25.73%+13.14a 44.28+19.79a 32.18+21.48a
Castanopsis hystrix  H (cm) 160.56+58.65a 203.56 +86.31a 24453+119.63a 268.47%115.17a 331.08+172.60a 301.75+168.49a
R D (mm) 22.45+7.18a 43.24+9.93b 32.34+11.50a 60.43+16.12b 51.90+18.79a 92.0424.22b
Pinus massoniana H (cm) 133.47+39.45a 222.19+35.45b 202.69+59.85a  304.4050.34b 312.89498.67a  475.75456.63b

n=6; D: 4%, H: R, A RN ) [E 47 H0E 5 A F 77 3R 2 57 B2 (P<0.05), FEA.

n=6; D: Diameter; H: Height; Data followed different letters at the same line and time indicated significant difference at 0.05 level. The same is following Tables.
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Fig. 3 Effect of warming on biomass of four trees. *: P<0.05; **: P<0.01; CK: Control; W: Warming.
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Fig. 4 Effect of warming on biomass allocation of four trees. 1: Schima superba; 2: Syzygium rehderianum; 3: Castanopsis hystrix; 4: Pinus massoniana; *:

P<0.05; **: P<0.01; CK: Control; W: Warming. The same is following Figure.
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Table 4 Effect of warming on nutrient concentration of four trees (n=3)

YIi(n=3)

YR 2014 -12%] 2015-12%] 2018-6
Species A8 Control  #47E Warming Xt Control i Warming X8 Control  #4iF Warming
PN N 29.54+2.39 23.25+3.32b 29.96 +3.7a 37.66 45.27a 39.24+7.71a 41.9140.92a
Schima superba P 1.38+0.07a 1.3140.14a 1.2140.12a 2.08+0.62b 1.4240.27a 1.98+0.52a
ST R TEBE N 21.19+2.90a 16.10+2.42b 25.74+0.28a 28.46 +2.82a 29.8945.61a 35.68+2.91a
Syzygium rehderianum P 0.90+0.05a 0.92+0.06a 0.89+0.07a 1.4740.13b 1.4920.19a 1.68+0.19a
ST HE N 32.29+0.93a 23.01+1.30b 34.2036.62a 37.74%6.27a 44.45+3 63a 38.96 +1.93a
Castanopsis hystrix P 0.79+0.18a 1.02+0.18a 0.97+0.34a 1.46+0.28a 1.1020.12a 1.3940.34a
NN N 22.23+0.91a 20.39+2.26a 28.18+1.18a 34.48+5.63a 32.12+0.89%a 27.63 +2.66a
Pinus massoniana P 1.30+0.11a 1.3740.12a 1.5440.08a 2.08+0.23b 1.44+0.05a 1.3840.03a
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