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81.2% 2 000
7.3C =0T 3509.3C =10TC
3193.7C 120 ~ 130 5
143 cm 550 mm (r-1el
7—9 170 mm 1.2
1 800 mm 1.2.1 2012 8 30
8 40 60 3
50 ~ 100 cm 30 m x 20 m
1l 3 3mx3m 9 1
F1 HEHEKIER
Table 1 Basic conditions of the sample plot
(a) (m) (cm) (m)
20 0% 068 1850590 1597 £2.00 (Spiraea pubescens Turcz.) (Armeniaca sibirica (L.)
Lam) (Lespedeza floribunda Bunge)
40 1007 0.6 23.17+6.69 19.87+3.79 (Spiraea pubescens Turcz.) (Lespedeza bicolor Turcz.)
6 999 037 3405010 19802351 (Spiraea pubescens Turcz.) (Lespedeza bicolor Turcz.)
(Folium rhododendron Micranthi.)
1.2.2 2013 5—10 25C
cegrr 5 6
0~5 5~10 10~20cm 1 CO, 10 ml 0.1 mol/L NaOH
1 0.1 mol/L HCI (8191
2 mm (¢CO»)
[20] gCO, = MR/
4°C MBC
1.3
SPSS 22
1.2.3 LI-8100
0~5 5~10 10~20cm (one-way ANOVA) Duncan
a=20.05
(MBC) Pearson
(FE) 10 g a = 0.05 Sigmaplot 12.5
25°C 24 h
2
40 ml 0.5 mol/L  K,SO, 2.1
30 min
1 30
(MBC) Be = Ec/Kgc 15.16 ~ 354.77 mg/kg 40
Ec Kgc 16.04 ~ 422.25 mg/kg 60 33.37 ~
0.38017°1% 601.85 mg/kg
(MR)
15 ¢ 6 5~10 10~20cm 7 5~
40% 10 cm 9 5~10cm 30

10 ml 0.1 mol/L NaOH

40
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Fig. | MBCs among different stand ages of Pinus tabulaeformis forests
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Fig. 2 MRs among different stand ages of Pinus tabulaeformis forests
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10 cm 60 30
3.86 ~ 10.32 mg/(gh)
40 60 40 3.14 ~9.29 mg/(g'h) 60
10 ~20 cm 2.36 ~ 8.47 mg/(g-h)
5—6 7
30 8—10 0~5cm
30 40 (P 0.05) 5~10cm
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Fig.3 ¢CO, among different stand ages of Pinus tabulaeformis forests
2.4 103 um3 [21]
1% ~ 4%
2
(3 [2,22-23]
(P<0.01)
(P<0.01) % 24
[25]
(r=—-0.871
(r=-0.650 P<0.01 r=0.743 P<0.01)
[26]
(P<0.01)
( )
3 (27]
31
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Table 2 Temperature and water contents of tested soils
30 40 60
(em) () (kg) () (kg) () (kg)
5 0~5 13.32 17.2 13.71 26.9 13.19 742
5~10 11.80 21.9 12.03 21.9 12.36 60.0
10 ~20 10.57 29.8 9.66 23.8 11.47 70.9
6 0~5 17.43 120.6 16.42 130.8 16.21 192.2
5~10 17.17 89.6 15.85 84.0 15.37 137.4
10 ~20 16.87 56.0 15.24 93.1 15.90 96.8
7 0~5 19.62 181.4 18.00 86.8 17.43 196.9
5~10 19.33 96.9 17.95 66.8 17.16 136.6
10 ~20 18.86 72.6 17.92 60.9 16.91 136.7
8 0~5 19.09 165.9 19.93 146.1 17.35 253.9
5~10 19.06 106.3 19.27 92.5 16.93 208.6
10 ~20 18.89 93.4 18.65 99.4 16.85 183.6
9 0~5 10.58 88.8 7.91 133.6 8.20 206.6
5~10 10.99 69.9 9.90 88.0 8.26 186.5
10 ~20 11.20 65.9 10.08 78.5 8.32 186.9
10 0~5 3.17 2432 2.37 93.8 2.46 213.3
5~10 3.30 130.2 2.97 55.6 2.48 152.8
10 ~20 3.36 80.2 3.02 57.3 2.50 192.4
3 WEVEMEHR. BEYTFR. MEHNRGHES T
IBIBEE . TIES/K=HR Pearson HHXRE
Table 3  Pearson correlation coefficients among MBC, MR, ¢CO,,
ST and SWC
MBC MR qCO,
SWC 0.5717 0.486™ -0.541"
ST 0.453™ 0.552" —0.478"
MBC 0.743™ -0.8717
MR —0.650 32
* P<0.05 o
P<0.01 n=162 (4]
35]
28]
[36]
40
[29] [30] 30 60
[21,31-33]
(r=0.703, P<0.01)
(21] (r=0.552, P<0.01 r=0.486, P<0.01) ¥ U
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Characteristics of Microbial Carbolic Metabolism in Soils of
Pinus Tabulaeformis in Liaohe River of Northern Hebei

LI Tian-yu, KANG Feng-feng, HAN Hai-rong’, GAO Jing, SONG Xiao-shuai
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: Taking Pinus tabulaeformis with different ages in Liao River source region of northern Hebei as study objects,
the variations of MBC, MR and ¢CO, were studied. The results showed that with the incrase of forest age, MBC increased
gradually, MR decreased first and then increased, soil microbial metabolic quotient decreased. Both MBC and MR had extremely
significant negative linear correlation with gCO,, MBC and MR had an extremely significant positive correlation, while the linear
correlation was weaker. Both MBC and MR had extremely significant positive correlation with soil temperature and water content,
qCO, had extremely significant negative correlation with soil temperature and water content. These results demonstrated that
MBC, MR and gCO, was closely related to forest age. With the increasing age of Pinus tabulaeformis, soil microbial activity was
enhanced and the efficiency of carbolic metabolism increased, which give the soil a higher quality and a greater potential of
sustainable use and a more stable ecosystem.

Key words: Pinus tabulaeformis forest; Soil microbial biomass carbon; Soil microbial respiration; Soil microbial

metabolic quotient



