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Allometric scaling relationships of Picea seedlings

WANG Zhi-qiang', HUANG Heng', LI Jiang-tao', LI Xiao-wei',
CHEN Ren-fei', YAO Buqing®, DENG Jian-ming’
(1. State Key Laboratory of Grassland and Agro-Ecosystem, School of
Life Sciences, Lanzhou University, Lanzhou 730000, China,

2. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008, China)

Abstract:In the present paper, some indices of eight Picea species seedlings were measured which included
aboveground, underground respiration rate, annual net primary productivity, leaves and whole-plant bio-
mass. The allometric scaling relationships between these measured traits were also analyzed. For aliena-
tion, the average aboveground and underground respiration rates corresponding to biomass per plant after
temperature-corrected was 0. 876, 0. 817, respectively. For assimilation, the average annual net primary
productivity per plant corresponding to average leaves biomass per plant was 1. 191. The average leaves
biomass per plant corresponding to average whole-plant biomass per plant was allometric scaling at 0. 940.
Both of the above allometric exponents were close to theoretical prediction value of 1 for small plants.
Interestingly, the scaling exponents of average aboveground biomass per plant corresponding to under-
ground biomass per plant (1. 090) and temperature-corrected aboveground respiration per plant corre-

sponding to underground respiration per plant (1. 168) were consistent with the theoretical predictions val-
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Table 1 The number of pots, the range of plant sizes and measuring temperature for eight Picea species
Seedling size/g
Temperature range
Species n of respiration/C
Minimum Maximum Mean ) !
P. asperata 12 5.13 39.62 22.37 22.02~28.17
P. crassifolia 19 10. 05 26. 89 18.47 21.22~26.25
P. koraiensis 15 10. 25 37. 39 23.82 21.60~26.67
P. meyeri 11 5.26 34.29 19.78 22.96~28.10
P. schrenkiana 8 6. 21 41. 32 23.76 24.56~28.46
P. wilsonii 5 21.79 40. 22 31.05 26.78~27.60
P. likiangensis var. rubescens 5 11. 80 41.32 26.55 25.80~28. 64
P. likiangensis var. linzhiensis 5 19. 95 26.72 23.33 24.73~28.41
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Fig. 2 Allometric scaling relationships of the temperature-corrected average aboveground (A), underground
respiration (B) rate per plant with the corresponding average biomass per plant
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Note: lg[ (e ¥/KT)(R)], the temperature-corrected plant respiration rate. The same below.

20 1.5
A B

1.0 F
05 F

0.0 L L L ] 0.0 1 L L L ’

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Ig(M,.) 1g(M)
3 (A). (B) (n=80,P<0. 001)

Fig.3 Allometric scaling relationships of the average leaf biomass and net primary productivity per plant (A)
per plant, whole-plant biomass per plant (B)
:G »Mieat o

Note: G, annual net primary productivity of single plant; M., leaf biomass of single plant. The same below.
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Fig. 4 Allometric scaling relationships of the average aboveground biomass per plant and underground biomass per plant (A),
temperature-corrected average aboveground respiration rate per plant and temperature-corrected
average underground respiration rate per plant (B)
: Mapove s Munder gl e E4T) (Rapove) g (e E/KT)
(Runder) . B
Note : M,pove s aboveground biomass of single plant; Muyder » underground biomass of single plant; Ig[ (e E/#T) (Rupove) ]+ the temperature-correc-

ted aboveground respiration rate; lg[ (e F/#T) (R,ner) ]+ the temperature-corrected underground respiration rate. The same below.
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Table 2 Allometric scaling relationships for aboveground, underground respiration rate per plant and
corresponding biomass per plant, and scaling relationships leaf biomass and net primary productivity,

total biomass per plant for eight Picea species

+ +
Allometric relationship n Intercept=®SD(95 % Cls) Exponent=+ SD(95 % Cls) R*
Riowe vS. Moo 80 0. 35840. 030 0.876+0. 060 0. 661
Runter V8. Mot 80 0.51240. 030 0.81740. 060 0.558
M.bove vS. Munder 80 0.266+0.030 1. 090=40. 060 0.773
Rabove VS Runder 80 —0.007%£0.010 1.16840. 090 0.465
G vs. My 80 0.01740.010 1.19140. 060 0. 740
Mi.s vs. M 80 —0.458+0.010 0.94040. 060 0.715
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