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(Pinus massoniana, Pm) - ( - , Sm) 4
080505 06, ( ,mg kg™ ) 449 3.69 1.97 3.9
2 s (Arundinella Setosa Trin.) ( Cynodon dactylon
Linn. Pars.) s ( ) (
Slightly distubed grassland, 1,G1), R ;
( Protected grassland, 2,G2), 1 s
, ; (CK), ,
1
1 b
TabHe1l Basic properties of ©0il under different vegetations of resoration
: . . Rapidly pH
Pbt Organic C Total N Total P Available N Available P wailable K (H,0, T 2.5)
(gkg™ (gkg " (gke™!)  (mgkg ) (mgkg ! »
(mg kg™ ")
Qc 10. 36 1. 04 1.51 99 8 57.2 54.2 3%
Ss 9 82 1. 8 1. 66 79 6 4.4 64.0 387
Pm 9 44 0. 68 1.58 82 8 15.0 40. 1 38
Sm 6 98 0. 76 1.59 66 1 46.0 87.0 374
Gl 12. 59 1. 07 1. 66 87 6 2.3 50.5 3%
G2 2. 58 1. &7 1.77 14.0 133.0 65.3 3%
CK 563 0.4 ND? 44 1 1.0 35.3 3 W
1) 0~ 5an ;2 ND: s
12
3 , 1999 5 8 11 2000 2 (
4 ) 0~ 55~10 10~ 20 em ,4C 1
0.5 mol L™ ' K804
CN [12,13](1), LB
13
SPSS
2
21
(V) CN ( 2, 11. 4%
17. 3% ( ) O~ S5am C : ( 2,
G2) > ( 1,G1)> (Qc) > (Sm) > (Ss)> (Pm), Gl G2
(p<0.05 3); N C )
, (p< 0.05, 4
(9 CN , 52% 31%( 2)
CN (Vx'S, 2, , )
( 3 4) >
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C N s s
CN ( 3 4)
CN , 0~ 5 cem 5~ 10 em 10~ 20 am 2
3 (L) 50% N (Vx L,Sx
I, 0~ 5 em : . 10~ 20 em ; :
C (VxLy, ( 2~ 4)
2 CN C/N
Table 2 Overall ANOVA of soil microbial biomass C, N and C N ratio
C N C/N
Soil microbial biomass C Soil microbial biomass N Soil microbial biomass G N ratio
Source
d. f. MS* F d. f. MS F d. f. MS F
v 5 Q35 6.7 5 0.72 323" 5 61 2 9.8" "
& 3 026 25" 3 0.21 9.5"" 3 9.3 1.5
LY 2 38 1.0 " 2 5.08 227.9" 2 84 3 1357
VxS 15 Q07 33" 15 0.11 4.9"" 15 8.4 1.3
VxL 10 004 L7 10 0.05 2.3"7 10 3.5 0.6
Sx L 6 Q01 0.5 6 0.05 23" 6 278 4.4
Vx Sx L, 30 a0 0.9 30 0.02 0.9 30 3.8 0.6
144 [\N0/] 144 . 4 144 6.3
*p<0.05 T p< 0.01 ;1) Vi :2) S ;3) L 5 4) MS:
3 C
Table 3 Seasonal dynamics of soil miaobial biomass C under different vegetations (mg kg 1)
0~ San 5~ 10an 10~ 20an
Spr.  Sum.  Aut.  Win. Ms? Spr.  Sum. Aut. Wi Ms Spr. Sum. Aut. Win. Ms
0 371.2 404.6 273.0 463.3 379.5 2143 2090 162. 8 268.8 213.7 %M. 3 1081 1182 1681 1222
¢ D a b b ab cd ab be be a b a be a a
S 316. 9 446.7 327.8 366.6 339.5 1730 3210 19. 8 142.2 2082 154.5 177.9 121.6 1197 1434
i be a b a ab bed  be be a a b a be a ab
P 207.3 355.2 215.3 365.0 28.5 1145 2237 1749 330.0 210.8 1383 195.5 92.5 2037 1575
" b a b a a b ab be cd a b a b a ab
S 292. 8 500.6 3.1 378.9 366.5 1457 28L5 189.7 197.0 203.4 92.1 179.3 1026 1008 1187
" be a b ab ab he abe be ab a b a b a a
1 540. 3 496.8 303.7 403.3 436.0 2521 1816 138.0 324.9 224.1 200 169.1 1585 1608 1721
d a b ab b d a b cd a b a be a ab
o2 782.8 10067 473.6 575.8 700.7 4338 4059 273.2 366.0 360.7 192 167.4 201.3 1789 1850
e b c c c e c c d b b a c a b
CK 63 8a ND 75 8 ND 46.3a ND 48.1a ND 43. 32 ND 53.9a ND
1 , . (p< Q05 n=3, ):2) )
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4 N

Table4 Seasonal dynamics of soil microbial biomass N under different vegetations ( mg kg™ ')

0~ San 5~ 10an 10~ 20an

Spr.  Sum.  Aut.  Win. Ms Spr.  Sum. Aut. Wi Ms Spr. Sum. Aut. Win. Ms

Qc 55.0cd 45.7ab 35 6c 71.8bc 520 249% 178 18.4b 3R2.7cd 2.4 110b 122a 121b 179% 133a
Ss  37.3bc 39.5ab 39 6c 3B8a 3B &b 190b 248 18.0b 9% 17.92  164bc 180a 126b 11 3a 14 6a
Pm 20.5b 29.6a 174b 373a 2622 86a 1522 15.4b 3R led 178 101b 162a 107> 183a 13 &
Sm  40.0bc 53.7ab 31 3bc 49ab 45 0ab 167ab 263a 157 19.6ab 19.6a 96 257a 133b 1lla 149
Gl ®.7d 6.0b 360 05 A0 258 1722 16.3b 23.3bc¢ 20.6a 207bc 2006a 147 8. 8 16 2a
G2 1184e 158.9c 58 3d 88c 106.1d 520c 481 30.7c 37.1d 42.0b 261c 245a 213 1606 220

CK 87a ND 75 ND 50a ND 5.4a ND 44a ND 5.% ND
C/N ( 2 5); 0~5em 5~ 10 em
C/N s 1 s 2 ; 10~ 20 ecm
) (95 C/N (SxL, 2
, C/N (2, 0~ 5 cm ( 6);
2, C/N , , (95
5 C/N

Table 5 Seasonal dynamics of soil microbial biomass C N ratio under different vegetations

0~ Scm 5~ 10an 10~ 20an

Spr. Sum. Aut. Win. Spr. Sum. Aut. Win. Spr. Sum. Aut. Win.

Qc  6.9a 8. 8ab 7 7a 6 5a 8 Ta 119b  8.9ab 8 2a 9 Oa 9 0ab 9. &b 9.2a
Ss  9.2ab 11 3¢ 83ab 8. % 9. 3a 13.0bc  10. 9abe 14 4c 10. %a 9 6ab  10.4ab 13.1a
Bn 10 Ob 12 Oc 12. 5¢ 9. & 13.3b 15.0c  11.5bc  10. 6abc  12. %a 11.2b 8 7ab 13. 6a
Sm  7.3a 9.3ab 97 7 2ab 8 %a 10.9ab 12 0c 10 Oab 9 6a 7 3ab 7. 6a 9. 5a
Gl 7.9ab 8. 5ab 8. 5ab 8 2ab 10.1a  10. 6ab 8. 4a 13 9hc 9 Sa 83ab 11.1b  20.0a
G2 6.7a 6.3a 8. 3ab 6 5 8 da 8. 6a 88a 10.3abc 7 4a 6. 8a 9. 5ab 11. 8a
CK 73a ND 10. 1b ND 9. 2a ND 8. 5a ND 9 8a ND 9. lab ND

CN ( 3 4), CN

( 1~ 4):(1) 10a , CN s
:(2) CN 5(3)

CN 0~ 5 cm s 10 em s
0~ 5 cm
22
(1 (2
3(3) 1(4 ;

(D, (2)
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Fig. 1 Scatter plots in principle component analysis (PCA) ordinations of microbial biomass C and N under different

seasons and vegetat ons
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6 0~ 5cm CN CN
Table 6 Overall ANOVA of soil microbial bomass C, N and C N rato at O~ 5an layer of soil
C N C/N
Soil microbinl biomass C Soil microbial biomass N Soil microbial biomass G N ratio
Source
d. f. Mms? F d. f. Msh F d. f. MsY F
i 5 0203 3R2°° 5 0.466 475" 5 251 187"
S 3 0139 20" 3 0.163 166" 3 165 123"
VxS 15 000 32" 15 0.030 1 15 25 1.9
48 0 006 48 0. 001 48 L3
. p< 0.05;" " p<0.01;1)
7 CN b
Table 7 Comelation coefficients between il microbial biomass C and N and other soil quality indices
C N C N
Soil qualiy index Microbial bomass C Microbial biomass N || Soil quality index  Microbial biomass C Microbial biomass N
- 0068 - 0. 116 0. 89" * 0. 83" *
- 0452 - 0. 49 077" 0. 802"
0078 - 0. 067 C 0.733 " 0. 814" "
084" " 0. 876" " 0.779" * 0. 792"
0 85" " 0. 892" * 0. 20" * 0. 857* *
0 440 0. 45 0. 89" * 0. 829" °
076" " 0. 817" " 0. 786" * 0. 825" "
074" " 0. 803" " 0. 854"~ 0. 670"~
0109 0. 187 0.779" * 0. 740"~
pH 0210 0. 97 DG 2) 0. 640" * 0. 757* *
1) ;2) 0Lt p<Q0l,p< Q05
3
CN C N s
[7
( )
( 7 [B](1)
, s 1
Sparling ,
[15]
( ) 2 2
: 3
(5]
[5,8] [48,11] ,
[8 .
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s 18] >
[12,B](1) C/N ' 7 '
[16],
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SEASONAL DYNAMICS OF SOIL MICROBIAL BIOMASS AND ITS
SIGNIFICANCE TO INDICATE SOIL QUALITY UNDER DIFFERENT
VEGETATIONS RESTORED ON DEGRADED RED SOILS

Liu Mar giang' Hu Feng' He Yuan-qiu®> LiHuéxin'
(1 College f Resources and Erwironmentdl Sdences, Narjing Agriaultural Unversity, Naging 210005, China)
(2 Institute " Soil Science, Chinese Academy ¢f Saences, Naying 210008, China)

Summary

Seasonal dynamics of soil microbial biomass C and N were measured under sk vegetaions restored for
10 years on degraded red soils. Vegetation inareased soil miaobial biomass( C and N) markedly in com-
parison with the eroded bare soil ( CK) . Soil microbial biomass expressed by seasonal means in O~ 5am
soil layer differed significantly (p < 0. 0l) among vegetations, and they were decreased in the following
order: proteded grassland (G2) > dlightly disturbed grassland (G1) > deciduous broadleaf woodland
(Qc) > coniferous-broadleaved mixed woodland (Sm) > evergreen broadleaf woodland (Ss) > coniferous
woodland ( Pm) . Compared with miaobial biomass C, microbial biamass N was more sensit ive to the veg-
etations type. Soil miaobial biamass showed a high degree of seasonality, and seasonal fluctuations were
not consistent under different vegetations. ANOVA and Discriminant analysis indicated that vegetations
had greater impact on soil microbial biomass than seasons. Stratification of microbial biomass was evident
with sharply declined a lower depths. Changes of soil miarobial biamass imposed by vegetations and sea
sons mainly happened in the surface layer of soil (0O~ Sem). Soil microbial biomass was significantly and
positively correlated with soil organic matter and other biological properties, also it was capable of discrin+
inating different vegetations distinctly. So soil microbial biomass had great potential a an indicator of red
soil quality. Using soil miaobial biomass to monitor the recovery of degraded red soil, soil sampling in
spring was suitable and at least O~ 10cm soil layer should be analyzed separately. Some possible high
lights in future study of red soil microbial biomass were also briefly given.

Key words Degraded red soil, Vegetation restoration, Soil microbial biomass, Seasonal dynam-
ics, Red soil quality



