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: 8
3 ( Sophora davidii) ,
(1938 1958 ) (1959 (Loessal Orthic Entiols) 5
1973 ) (1974 1983 ) -
(1983 1990 ) (1991 (LosLit Udic Orthic Entisols)
) 30 , (CK1 CK2) , ( Sophora
, davidii ,D) (mixed shrub foreg , MS)
, , ( Platycladus orientailis , PO) ( Quercus
1980 5% 40 % , liactungensis, QL) ,
(14] (Qay Loessal Orthic Entiols) ,
1
1
Table 1 Badc irformetion of the sanpling plots
sope dtes Year () Relief Sope degree Alttuce il type Undergroath vegetation
apect () (m)
CK1 0 (€] 26 1146 LS - Artemisia giraldii- Stipa bungeana
Suthern D5 5 G 35 1142 LS - Sophora davidii
dope D15 15 Gs 4 1146 LS - Boathriochloa ischaemunmr A. giraldii
D25 25 (€3] 23 1150 LS - B. ischaemum- A. giraldii
D — (€] 35 1207 LS - B. ischaemunmr Artemisia sacrorum
FO —_ HS 33 1283 LS - B. ischaemunr Carex lanced at
CK2 0 (€3] 25 1115 LL - A. sacrorunrS. bungeana
Northern M 5 (€3] 31 1132 LL - Rose Xantina-C.  lancedl at
dope MSL0 10 s 30 1127 - LL - Spiraea sppC. lanoeolat.
MSL5 15 e 33 1118 LL - Ostryopsis davidiam Spiraea spp
MS20 20 (€3] 35 1122 - LL - Rase XantinarC.  lanoeol at
MS25 25 s 32 1112 - LL - Spiraea spp-C. lancedat.
MS — GS 28 1210 LL - Syringa oblat- Spiraea spp
QL — Gs 22 1 306 LL - Acer ginnalar C. lancedat
‘HS GS LS LL Note: HS and GS means hillsde and guly dope,
repectivdy. LSand LL meansLoessl Orthic Entiols and LosLit Udic Orthic Entisls
1.2 Imm 0.25mm
2005 7 : (8l (TOC)
: 0 20cm : 6 : (TN) TpH(
2.51) pH ( ) (TP)
2 1 2 mm - ( 2401
, ; ), (AN) ;
, ( Tekmar-Dohrmann (AP O=n (AK) —
Apollo 9000 TOC Combugion Anayzer)
(Gric) | 1.3
(Nric) 3 :
[17] . SASG6. 12 (CORR)

(Pric) 15
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2 Pric/ TP ,
25 a ,
2.1 ,
Sa ( 2 5a
10 a ) 5 10 a
15a ; ,
25a ; 5 a
252% 161% 174 %, , 108% 93% 102 %,
39.0% 41.8% 53.7 %; ,
15a ( 2 54.4% 49.1%  40.1%;
2.26% 4.97% 3.60% 8.70% 2.58%
0.78% 3. 26 %; » Gric/ TOC  Npic/ TN 4.20% 4.70% 7.51% 1.37% 3.25%; )
Pric/ TP , , , Crie/ TOC ,
Cric/ TOC  Nmic/ TN 25 a , Pric/ TP , Nmic/ TN
2 gvB
Table 2 Microbid biomasses, respiraion grenghs and gVIB vaues o ils different in revegetation period ter dosure of hillsdes
Cric Nric Pric Crid TOC  Nmid TN Prid TP Crid Nic Microbid Metatolic
Sope Fot regiration guotient
e — (mwhke) (%) (mgkg''d™)  (COsCngg 'h'?
CK1 87.91 16. 62 3.92 2.26 3.60 0.78 5.29 64.72 30.67
Suthern D5 146. 4 25.21 5.16 4.39 6.15 1.01 5.81 81.89 23.30
dope D15 242.7 42.25 6.23 4.08 6. 69 1.09 5.74 100. 6 17.27
D25 309.4 43.45 10.7 3.80 541 1.98 7.12 133.2 17.93
D 240.0 48. 98 6. 66 4.97 8.70 1.21 4.90 95. 57 16. 59
FO 793.9 103.9 12.0 3.8 5.49 3.26 7.64 102.6 5.390
CK2 227.4 38.13 7.05 4.20 6.12 1.37 5.9 124.9 22.88
Northern ~ MSB 354.8 59. 65 7.47 3.83 7.51 1.54 5.95 185.5 21.79
dope MSI0 413.5 70. 85 12.2 3.66 6. 36 2.12 5.84 197.2 19.87
MSI5 407.2 71.01 13.4 2.63 6.59 2.45 5.73 203.7 20. 85
MS20 525. 6 77.33 16.3 3.65 4.70 2.67 6.80 192.5 15. 26
MS25 473.1 73.53 14.3 2.91 5.98 2.57 6.43 156.2 13.76
MS 715.3 100. 5 21.9 2.86 4.76 325 7.12 184.5 10.75
Q@ 870.4 149.3 35.6 2.58 5.70 5.53 5.83 299.3 14.33
2.2 25a 15a )
2 5a 25 a

(qC02)
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a ; 25 a ,
gQo; , , 25 a )
,qC02 , 39.1% 42.5% ,
: 5a ,

2.3 ; ;

5 , , :

, pH , ;
, 2%a ,
pH 25 a 200% 97% 158 %, 13 %,
110% 74 % 91 % 63 % )

123 %, 37 %; , 48.2% 46.9% pH 0.27( 3)

3
Table 3 Characteridics of oils different in revegetation period &ter closure o hillsdes

TOC ™ ™ AN AP AK
Sope o pH Bulk density CIN
aspect —(gkg' Y (mkg )~ (gem 9

CKL 865 3.88 0.461 0.505 30.3 1.23 90.7 1.29 8. 42
Southern D5 883 3.34 0.410 0.509 2.5 111 132 1.23 8.14
dope D15 875 5.94 0.632 0.573 43.5 2.06 183 1.20 9.41
D5 862 8.14 0.804 0.544 57.7 2.01 202 0.94 10.1
D 875 4.83 0.563 0.551 34.2 2.29 189 0.84 8.57
PO 847 20.8 1.89 0.613 110 3.53 195 0.72 11.0
cK2 872 5.42 0.623 0.514 37.5 2.57 192 1.30 8.70
Northern MS 8.4 9.25 0.795 0. 486 51.8 3.00 152 1.27 11.6
dope MSIO  8.59 11.3 111 0.577 76.7 2.52 165 116 10.2
MSI5  8.43 15.5 1.08 0.548 80.3 3.19 252 12 14.4
MS0 855 14.4 1.65 0.608 122 2.9 253 0.83 8.75
MS5 842 16.3 123 0.555 9.6 2.32 214 115 13.2
MS 836 25.0 2.11 0.674 157 3.69 281 0.93 11.8
A 815 3.8 2.62 0.643 199 7.65 308 105 12.9

2.4 ;

;4002
( 4, , 4 ,
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4 gqCoO,
Table 4 Qorrdation codficients between Microbid biomess, reiration srength, OO, va ues and Characterigtics of oils( n=14)

Cric Nric Pric . qC0, TOC N AN TP AP AK
Respiration Years

*

Chric 1000 0972 0941 0677 -0811" 089* 099~ 0975" 094" 083" 084" 073"

*%

Nric 1. 000 0968 0.788" -0.723" 0.81° 09717 0937 0¥ 0817 09147 0.809

Pric 1. 000 0.775™ -0.648" 0.909° 09797 0972 09747 081" 0918 0.827"

1.000 -0.280 0.325 0. 766 0.724™ 0.780 " 0.517 0.85™ 0.758

Regiration
q00; 1.000 -0.928" -0.666 " -0.715" -0.648" -0.763"" -0.469 -0.635""
v 1. 000 0.945° 0.84° 0.85° 0700 -0.142 0.620
ears
Do (p<0.05) , ** (p<0.01) , (n=6) Note: Qorre-

lation codficient labdled by * and **indicate sgnificant difference a p=0.05 and p =0. 01 repectively. Qorreaion codficient between years and other index
here show the rorthern dope

3 1 1
, , Jenkinson! %! ,
[19]
Zdler @
, 0.27% 7.0%
, 2% 6% 0.5% 8.5%,
( [30]
) ( ) =
[32]
, : , VB
, , Puic/ TP ,
[33]
Warde [%] ,

Ja [ , :

, 17 a )
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EFFECTS OF CLOSING HILLSIDES ON SOIL MICROBIAL BIOMASS ALONG
CHRONOSEQUENCES IN ERODED HILLY LOESS PLATEAU

Da Quantou'? Xue Sha® Liu Quobin'' Bo Hafeng'  Zhang Jian'
(1 Irgtitute d Sail and Water Conservation, Chinese Academy o Sciences and Ministry of Water Resources
( Northwest Sd-tech University d Agriculture and Forestry) |, Yangling, Shaanxi 712100, China)
(2 Cdlege d Forestry, Guizhou University , Guiyang 550025, China)

Abgract Vegetation redoration is a key measure to inmprove eco-ervironmert in the Loess Hateau of China. To explore
characteridics of the evolution of il microbes dter closure of hillsdes for management of eroded hilly Loess Hateau, biomass
and respiration of il microbes and physico-chemica properties of the ils under naturd shrubs ( Sophora davidii , mixed bosk-
age ) dfferent in higory of the closure in Zhifanggou Catchment were sudied sysensticaly by meansof subdtituting tenpord se-
rid with goatid serid. In addtion, two pieces of grazing field and naturd secondary fores ( Platydadus orientailis, Quercus
liactungensis) each were chosen as contrag.  Results show that il qudity , including biomass, reiration and metabolic quotient
of il microbes and physical and chenica properties of the il , was gradudly improved aong the chronosequence of vegetation
regoration. Microbid biomass C, N and P (SVBC, SVIBN and SVIBP) increased remarkably dter 5 years of closure and manr
agement and kept on increas ng gradudly with each pass ng year in the outhern dope. After 25 years, they increased by 252 %,
161 % and 174 %, regectively , as compared with that in the grazing fidd, but amounted only to 38. 97 %, 41. 82 % and
53.73 % o that inthe Patydadus orientailis land , regpectively. The increase was found dgnificant in the firg 10 years of the
measure in the northern dope, and eterwards it dowered down and even fluctuated. After 25 years they increased by 108 %,
93 % and 102 %, repectivdy , as compared with the grazing fidld , but anmounted only to 54. 35 %, 49. 11 % and 40. 11 % o
that in the Quercus liactungensis plot. Respiration of il microbesincreased remerkably ter 5 yearsof closure and kept on with
each pasing year , peaking in the 25th year in the outhern dope, but only in the 15th year , and then decreased in the followi ng
years and levled dff in the 25th year in the northern dope. Metabolic quotient (gO%) dedlined with the higory of cdosng and
reached the loweg point in the 25th year. Qosure had a poor but a nore remarkable impact on inproving il quality on the
outhern dope than on the northern dope during the same time period. The dgnificant correlations were observed between il
microbia biomass, microbid respiration, G0, , physco-chemica properties and regoration chronosequence.

Key words Hilly Loess Haeau; dosng measures; Eroded il ; Sil microbid biomass



