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Table 1 Basic characteristics of four types of forest stands

RoF R etk Wi Moy B TR T
Forest type Altitude/m Slope/(°) Stand density/(#f-hm™>) Mean height of tree/m Mean diameter/cm
MG 1 650 21~27 875+164 19.5 21.74
CF 1640 9~15 792+206 245 20.45
LG 1790 9~15 843+182 22.4 21.70
PA 1580 3=7. 956+139 12.0 14.68

HEMG: IRAZMR; CF: MIAZAK; LG: ¥ IHAARK; PA: #EILFAMK. R IR

Notes: MG: Metasequoia glyptostroboides forest; CF:Cryptomeria japonica forest; LG: Larix gmelinii forest; PA: % ILIFAMK Pinus armandii forest.the same

below.
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Hrp, WMk tHE SOC & &, H5KEZMM
AR 2R B (P<0.05) , fEILIFAM L35
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Table 2 Soil chemical properties of four types of forest stands

(SISt

AL LR e

BRALL BRE L RELL

Forest type SOC/(g'kg™ TN/(g-kg™") TP/(gkg™") C:N C:P N:P pHf
MG 32.08+0.70 a 2.54+0.01 a 0.61+£0.01 a 12.61+£0.30 a 52.23+1.80 b 4.14+0.05 b 7.10+£0.22 ¢
CF 46.91+£0.70 ¢ 3.50+0.02 b 0.86+0.01 b 13.4240.28 b 54.33£0.40 b 4.05+£0.09 b 7.13+0.12 ¢
LG 37.00+6.88 ab 2.82+0.53 a 0.57+0.16 a 13.12+0.04 b 66.38+8.31 ¢ 5.06+0.62 ¢ 5.53+0.05 a
PA 40.89+0.70 bc 2.70+0.02 a 1.06+0.12 ¢ 15.13+£0.05 ¢ 38.98+4.65 a 2.58+0.30 a 6.34+0.07 b

1 ARG FRHURA R RS R 2 1) 22 7k B 2 (P<0.05), N,

Notes: Different lowercase letters indicate significant difference among different forest stands (P<0.05). SOC: soil organic carbon; TN: total nitrogen;
TP: total phosphorus; C:N: the ratio of carbon and nitrogen; C:P: the ratio of carbon and phosphorus; N:P: the ratio of nitrogen and phosphorus.the same below.
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Fig. 1 The various of soil enzyme activity in different forest stands
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Fig.2 The various of soil enzyme stoichiometry in different forest stands
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Fig. 3 Principle analysis (PCA) of soil enzyme activity and
stoichiometry in different forest stands
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Fig.4 Redundancy analysis (RDA) of the effect of soil
chemical properties on soil enzyme activity and
stoichiometry in different forest stands
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Table 3 The relationship between soil enzyme activities or stoichiometry and soil chemical properties.

45 Indicator SOC TN TP CN C:P N:P pH
BG 0.586" 0.363 0.388 0.570 0.071 —0.082 -0.660"
NAG -0.121 -0.115 -0.230 -0.023 0.387 0.340 -0.872"
AP 0.603" 0.455 0312 0.240 0.070 0.004 —0.472
BG:NAG 0.814™ 0.589" 0.645" 0.648" -0.224 -0.359 —0.009
BG:AP 0.548 0.319 0.389 0.614° 0.054 -0.108 —0.658"
NAG:AP -0.313 -0.291 —0.362 -0.097 0.417 0.384 -0.875™

E: *: P <0.05; **: P<0.01. BG: B-1] %] 8 1B NAG: B- LB AIHE R HE HF I AP: BHIR FA G .
Notes:*: P<0.05; **: P<0.01. BG: B-glucosidase; NAG: B-acetylglucosidase; AP: acid phosphatase.
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Soil Enzyme Activity and Its Ecological Stoichiometry in Four Typical
Coniferous Planted Forests in Shennongjia
National Nature Reserve, China

HU Chen', HE Yun-long', HUANG Jin-lian', LEI Jing-pin', CUI Hong-xia’, TANG Wan-peng’, MA Guo-fer’

(1. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation, National Forestry and
Grassland Administration, Beijing 100091, China; 2. Hubei Academy of Forestry, Wuhan 430075, Hubei, China;
3. Administration of Shennongjia National Park, Shennongjia 442421, Hubei, China)

Abstract: [Object] To study the role of soil enzyme activity and its ecological stoichiometry in limiting soil micro-
bial nutrients and indicating soil nutrient availability. [Method] Soil enzyme activity and its ecological stoi-
chiometry, along with soil physical and chemical properties, were measured in Metasequoia glyptostroboides, Cryp-
tomeria japonica var. sinensis, Larix gmelinii and Pinus armandii forests in Shennongjia National Nature Reserve.
[Result] The soil B-glucosidase (BG) activity in C. japonica, P. armandii and L. gmelinii forests was significantly
higher than that in M. glyptostroboides forest. The soil B-acetylglucosidase (NAG) activity in L. gmelinii forest was
significantly higher than that in other forests. There was no significant difference in soil acid phosphatase (AP) activ-
ity among the four types of forest stands. Soil BG : NAG and BG : AP in M. glyptostroboides forest were signific-
antlylowerthanthatin other forests. Soil BG : NAGinL. gmeliniiforestwasalsosignificantly lowerthanthatin C. japonica
and P. armandii forests. Soil NAG : AP in L. gmelinii forest was significantly higher than that in other forests. Soil
NAG : AP (1.014+0.22) in the region indicated the soil microbes were limited by soil nitrogen. Redundancy analysis sho-
wed that soil organic carbon and pH value were important factors influencing soil enzyme activity. [Conclusion] Forest
stand is an important factor influencing soil enzyme activity and the ecological stoichiometry of soil enzyme. The ef-
fect on soil organic C and pH is the key factor regulating soil enzyme activity.

Keywords: Shennongjia nature reserve; soil enzyme activity; ecological stoichiometry; planted forest
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