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Soil Biological Properties of the Yangjifeng Mountain
Nature Reserve in Jiangxi Province China
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Abstract: The soil profile and soil vertical pattern of the Yngjifeng Moutain Nature Reserve were sur—
veyed the soil microbial biomass C N( SMBC SMBN) soil respiration ( C-CO,) microbial quotient( Cmic/
TOC)  metabolic quotient( g,) and enzyme activities were studied. There was obvious difference in microbi—
al properties along the elevation gradient. The enzyme activities were strong in the plot with good vegetation
coverage flat terrain and thick soil layer. There was significant difference ( p <0.05) between the altitude
and the microbial biomass and enzyme activities in the surface layer ( A) . In profile the biological activities
decreased with the increase of the depth of the layers of soil.
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Tab.1 Soil microbial biomass C N change along an elevation gradient

R} /m C/( mg * kg ~1) SMBC N/(mg * kg~') SMBN C/N SMBN/SMBN
Pl Altitudem A B BC A B BC A B BC
A 425 628.35 308.28 51.76 28.62 12.14 10.77
B 980 1302.81 513.86 90.75 50.33 14.36 10.21
C 1320 2 046.97 534.48 186.53 54.76 10.97 9.76
D 1541 2 832.56 204.38 13.86
E 1100 1223.73 365. 54 86. 46 38.85 14.15 9.41
F 540 1 246.72 446. 83 276.26 87.36 47.67 18.48 14.27 9.37 14.95
G 1010 1.934.92 1 045. 64 286.38 168.37 94.37 24.47 11.49 11.08 11.70
H 675 1 388.97 508. 86 328.37 186.43 70.35 46.37 7.45 7.23 7.08
I 1210 2945.85 1281.56 726.28 205.36 126.73 102. 64 14.34 10. 11 7.08
] 670 926.28 408. 85 347.27 81.37 35.35 27.24 11.38 11.57 12.75
A: i B: ;G 1; D: K 2; F: ;G 1; H: 2; I I; I 2,

A: Xikeng; B: Shangshan; C: Yangjikengl; D: Yangjifeng; E: Yangjikeng 2; F: Ershibali; G: Xiangtaishan 1; H: Xiangtaishan
2: I: Tianhuashan 1; J: Tianhuashan 2.
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Tab.2 Soil enzyme activity change along an elevation gradient
Invertase( INV) Urease( URE) mg Acidity Phosphatase( APH) mg
o me ) ce'() (NH,* =N) - g7( ) ()
A B BC A B BC A B BC

A 425 9.93 5.41 1.08 0.93 106. 04 97.24
B 980 90.01 44.69 1.31 1.14 158.43 116.48
C 1320 289.54 62.46 2.62 1.78 93.24 56.56
D 1 541 202.25 2.35 117. 83
E 1100 35.78 12.55 1.61 1.33 54.64 41.76
F 540 52.48 37.15 16.37 2.27 1.80 1.39 65.46 63.53 79.26
G 1010 109. 96 6.37 2.45 1.85 1.09 0.88 187.56 165.47 107.74
H 675 51.61 18.78 16.20 1.52 1.24 0.94 32.75 36.23 33.68
I 1210 295.91 151.08 133.90 3.05 2.38 1.80 194. 68 109. 46 102. 56
J 670 21.38 15.11 9.74 1.39 1.18 0.92 33.47 27.89 29.32
A: ; Bt ;G 1;D: M O% 2; I ;G 1; H: 2; L 1; J: 2,

A: Xikeng; B: Shangshan; C: Yangjikengl; D: Yangjifeng; E: Yangjikeng 2; F: Ershibali; G: Xiangtaishan 1; H: Xiangtaishan
2: I: Tianhuashan 1; J: Tianhuashan 2.
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Tab.3  Soil microbial quotient( Cmic/TOC) metabolic quotient( g.,,) change along an elevation gradient
C-COx(pg-g™") /% Cmic/TOC* qco,( 1gCO; * mg~!Cmich ~1)
/m
Soil respiration Microbial quotient Metabolic quotient
Plot Altitudem
A B BC A B BC A B BC
A 425 3.97 3.86 3.03 2.95 6.32 12.52
B 980 4.15 4.00 3.05 2.97 3.19 7.78
C 1320 4.16 3.93 2.26 2.39 2.03 7.35
D 1 541 4.19 2.64 1.48
E 1 100 4.23 3.99 3.23 2.82 3.46 10.92
F 540 4.13 3.99 3.92 3.11 2.01 3.96 3.31 8.93 14.19
G 1010 4.12 3.94 3.83 2.95 4.89 2.88 2.13 3.77 13.37
675 4.28 4.05 3.97 3.09 4.57 2.95 3.08 7.96 12.09
1 1210 4.22 3.94 3.89 3.11 2.50 1.75 1.43 3.07 5.36
J 670 4.14 3.93 3.85 3.28 1.95 2.93 4.47 9.61 11.09
A: ; B: ;G 1;D: B D% 2; F. 0 G 1; H: 2; I 1; I 2,
A: Xikeng; B: Shangshan; C: Yangjikengl; D: Yangjifeng; E: Yangjikeng 2; F: Ershibali; G: Xiangtaishan 1; H: Xiangtaishan
2; I: Tianhuashan 1; J: Tianhuashan 2. * : . total organic C( TOC) o
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Tab.4 The correlation coefficient of microbial biomass C N and enzyme activity along an elevation gradient

SMBN  SMBC/SMBN Cmic/TOC qco, C-CO, INV URE APH
SMBC 0.94™ 0.37 -0.04 -0.83™ 0.74™ 0.85™ 0.80™ 0.57™
SMBN 1 0.08 -0.08 -0.85™ 0.75* 0.82™ 0.77™ 0.46"
SMBC/N 1 0.15 -0.19 0.23 0.18 0.24 0.37
Cmic/TOC 1 0.02 0.1 -0.32 -0.29 0.13
qco, 1 -0.75™ -0.65™ -0.69™ -0.45"
C-CO, 1 0.48" 0.55™ 0.14
INV 1 0.88™ 0.50"
URE 1 0.36
APH 1
ok P<0.05 P<0.01 o *  J%: Stand for significant difference at P <0.05 and P <0.01
level. * : . total organic C( TOC) .
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5 C.N (A )
Tab.5 The correlation coefficient of between altitude and microbial biomass C N enzyme activity along

an elevation gradient( A layer)

SMBC SMBN  SMBC/SMBN Cmic/TOC INV URE APH C -CO, qco,
Aliitude  0.83™ 0.69" 0.29 -0.59  0.78™ 0.62" 0.41 0.46 -0.81™
ook P<0.05 P<0.01 o ¥ %k Stand for significant difference at P <0.05 and P <0.01
level. * : . Total organic C( TOC) o
o > > o
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