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Abstract : Soils of spruce (Picea asperata) plantations with different stand ages (20,25, 30,35, 40, and
45 a) occurring in the upper reaches of the Bailong River were taken as the research objects, the contents of
organic carbon,total nitrogen,total phosphorus and total potassium in the soils with different depths (0—
20 and 20—40 ¢m) were determined by field sampling and laboratory analysis methods,and their stoichio-
metric characteristics were analyzed. The aims of this study were to explore the effects of plantation age on
the stoichiometric ratio of soil nutrient in spruce plantation and its correlation with soil nutrients, with a
view to improve the nutrient use efficiency and the productivity of spruce plantation by adjusting the soil
nutrient content,and enhance the water conservation ability of spruce plantation. The results were summa-
rized as follows. 1) The plantation age and soil depth presented significant influences on all the soil nutri-
ents, With the increase of the plantation age,the variation of soil organic carbon presented a "W" shaped
curve,and the soil total nitrogen,total phosphorus showed a "N" shaped curve. The nutrients in the soil of

more than 30-year-old plantation were higher than those less than 30 years old. Except for the soil potassi-
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um,the contents of other elements in the soils of the spruce plantations with the same ages decreased with
soil depth. 2) The age of plantation and soil depth also presented significant influences on the ratios of soil
C/N,C/P,C/K,N/P (P<C0.05). Except for the C/P,the ratios of C/N,C/K,N/P decreased with the plan-
tation age,but not stable,and the variation coefficients were higher. The results showed that in the study
area,the total nitrogen and total potassium were deficient, and the total phosphorus was sufficient. Soil
phosphorus was the controlling factor for the plantations less than 30 years old, while it was nitrogen for
those less than 30 years old. 3) The correlation coefficients among soil nutrients (C,N,P,and K) and a-
mong soil nutrient ratios (C/N,C/P,C/K,and N/P) decreased with soil depth. Organic carbon and phos-
phorus were the key factors influencing soil nutrient (C/N,C/P,C/K,N/P) ratios.
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Table 1 Basic status of sampling plots of spruce plantations
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Table 2 Soil nutrient contents
T2/ em M /a AHLC/(gekg D & N/(g-kg ) £ P/(gekg D 4 K/(g+kg D)
0~20 20 27.57+0.27A 1.484+0.02 A 1.004+0.01 A 9.224+0.00 A
25 26.334+0.54 A 1.774+0.05 B 1.0340.00 A 12.22+0.00F
30 88.60+1.11E 3.8940.05 D 5.60+0.04 E 9.95+0.00 B
35 42.66+1.80B 1.334+0.08 A 2.80+0.00 D 11.28+0.01 D
40 45.9440. 15C 2.59£0.05 C 2.21£0.04 B 11.82+0.00 E
45 55.2040.01D 2.6940.02 C 2.4240.00 C 10.81£0.00 C
20~40 20 10.72+0. 39B 1.17+0.03 C 0.55+0.03 A 8.12+0.00 A
25 9.31+0.13 A 1.184+0.08 C 0.93+0.01 B 14.15+0.00 E
30 26.54+0.23 D 2.72+0.01 E 1.844+0.02 D 10.744+0.00 C
35 30.7440.40 E 0.847+0.02 B 2.03+£0.02 E 12.27+0.00 D
40 13.004+0.52 C 0.62+0.01 A 1.104+0.03 C 10.15+0.00 B
45 34.33+0.25 F 2.56+0.02 D 1.804+0.02 D 10.754+0.00 C
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Fig.1 Variations of organic C,total N,total P,and total K stoichiometry at different soil depths with age
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Table 3 The relationship between soil total nutrient content and its ecological stoichiometric ratio at 0—20 cm
C N p C/N C/P C/K N/P

C 1
N 0.901 1
P 0.966" " 0.798" " 1
K — 0.287 —0.177 —0. 261 1
C/N 0.273 —0.158 0.408 —0.114 1
Cc/P — 0.676" —0.395 —0.804"" —0.092 —0.695" " 1
C/K 0.989"" 0.885" " 0.957" " —0.415 0.256 —0.619" " 1
N/P —0.637" " —0.278 —0.746" " 0.143 —0.852" " 0.932"" —0.604"" 1

Hex FREFMERE (P<0.05), * *» FRZEFMMREF(P<<0.0D, FH.

R4 20~40cm A TELEFSLERAETUZHELZANXER

Table 4 The relationship between soil total nutrient content and its ecological stoichiometric ratio at 20—40 cm soil depth

C N P K C/N C/P C/K N/P
C 1
N 0.574° 1
P 0.924" 0.463 1
K 0.063 —0.080 0.297 1
C/N 0.425 —0.476" 0.523" 0.165 1
C/P 0.394 0. 344 0.043 —0.672"" —0.045 1
C/K 0.975° 0.644"" 0.839"" —0.145 0.314 0.541" 1
N/P —0.243 0. 449 —0.485" —0.471" —0.796" " 0.562" —0.090 1
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