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Abstract By the method of spatbtemporal substitution and taking a slope famland and a natral
Platycladus orientailis L. forest as the controls ths paper stud ed the dynamic changes of soilm 2
crobial bianass m icrobial respiratbn m etabolic quotient ( qC0,) and physicochen ical propertes
under the Caragana korshinkii andH ppophae rthamnoides p lantations with different restoration age
in loess hilly area The results shoved thatwith the ncreasng restoraton age of the shubs soil
physicochenical propertes mpmoved obviously and soil microbial bimass had a sgnificant n2
crease A fter 7 years restoration of C. korshinkii plantaton soilmicrobial bimass C increased ap2
parently campared with that n faimland and the ncraments afier each 5 7 yearswere all sign if2
cant M crobial biomass N and P had no sign ificant ncrease n the first 13 years but kept relatively
stable n the 20- 30 years restoration ofC. korsinkii p hntation and were sgnificantly h gher han
those n fam land but lower than those underP. orientailis plantaton afier 30 years restoration ofC.
korsinkii p hntation Soilm icrobial resp iration was enhanced wih te ncreasing restoration age of
the shrubs with the peak in he 20- 25 years restoration. A fter then itdecreased rapdly and
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bottaned out in the 30 years restoration qCO, was sgnificantly higher underP. orientailis planta2
tion than n famland in the early periods of shrubs restoraton and then decreased rapdly A fter
30 years restoration ofC. korshinkii p lantation, qCO, was lower than that n fam land but stillmuch
h gher than that underP. orientailis plantation Different shub plantatons had different efiects on
soil properties H. rhamnodes with the sane restoration age ofC. kor inkii contrbuted more to the
increase of soilm icrobial biomass and respiraton There were significant correlations betveen the
restoration age of test shrub plantatons and the microbial bianass qCO,, and physicochemical
propertes of soil Itwas considered that vegetation restoration could be a fasbleway n mproving
the eco2envionment and soil quality n bess hilly area but a longer perod should be required to
reach to the clmax before vegetation destructon It & necessary to strengthen and mprove forest
managan ent to nterfere and accelerate plant succession for a sustanable and healhy ecosystam.

Key words loess hilly areg shrub p lantation; vegetation restoraton soilm icrob ial b ianass
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Tab 1 Descr pton of the sampling p lots

Plot Rescovery Landfom Shpe Sbpe degree A titude Soil type Undergrovth vegetation
years ( a) direction (b) (m)
(03¢ 0 HS N 22 1175 LS Setaria ifa lic
CA7 7 HS S20b E 30 1142 LS Stpa bungeana
CA13 13 HS AW 21 1171 LS S. bungeana
CA20 20 HS E45b S 27 1179 LS 2 Rubi cordifolia?Adhillea apilkris
CA25 25 HS N 24 1231 LS 2 Artmisi sacromm2S bungeana
CA30 30 HS N45b W 24 1029 LS 2 A. sacroumX  bungeana
HR15 15 HS E 23 1194 LS Melia sabrosa Trin
HR25 25 GS N34b E 25 1133 LS Weed
PO - HS N1bW 33 1283 LS Carx hneolat
GS Gully sbpge HS H illside slopg LS Loessnl soil
113
2005 7 , S 6 114
, 0~ 20 an , 3, 3 . SAS 6112
2 . 1 2 mm (ANOVA)
’ ) SAS 6112
, (Tek2
. 2
marDohmann Apollo 9000 TOC Canbuston Analy2
zer) (micobial bim assAC 211
Cmic)g ( KJEL1026)

(micobial biamassN, Nui ),

( microbial b omass2P,

Py, (13] : ( 2) 7a  Cui
1 ,  1mm 0125 mm ’
L (TOC) , S5~Ta 3 Nme  Paic
,  (oalN TN) » 3a
, i H (B - , 20~ 30 a :
215BI), (TP) ’ ; 30a , Coi Nme  Pui
( 24012 , ), 1386 117% 68%,
O Isen , 2 , 3812% 39174% 56168%.
(qC0; ) Cui /TOC Ny /IN Py /TP 318%% ~ 517P%
2

Tab 2 Soilm icrobial biomass respration and qCO, of artificial shrubswith different revegetation years

P bt / / / / M icrobia | M etabolic
G Nuie P G, /TOC N, /TN P, /TP Chic Ninie resp ration quotient

(mg# kg ') (mgt kg') (mg kg ') ratio(% ) ratio(% ) ratio(% ) ratio(% ) (mgzlfg)' 4 (g}%g%lﬁj
X 1291 42h 191 02¢ 6173c 4172¢ 5121cd 1123c 6180 52072e 16197d
CA7 181182 f 201 58¢ 6153¢c 5177a 51 72ab 1136¢ 8183 1171 50¢ 261 48a
CA13 194117f 27107¢ 7155¢ 4162¢ 5105de 1139c 7117 103158 ¢ 22123c¢
CA20 2471 26¢ 391 03b 11135b 3183e 5137¢ 1193b 6134 1431 25b 241 14b
CA25 2821 60d 39191b 11105b 4122d 4170f 2100b 7108 1431 11b 211 10¢
CA30 3041 04c 41129b 11133b 5130b 51 82a 1197b 7136 71179d 91 84e
HR15 1561 95g 241 96¢ 7123¢ 3122g 4158f 1133c 6129 9600 ¢ 24147b
HR25 3591 89b 461 80b 111 54b 3155¢ 41 84ef 11 84b 7169 1911 14a 221 13¢
PO 793191a 1031 89a 19199a 3182e 51 49bc 3126a 7164 102160 ¢ 5138f

(P < 0105) Different, kteers n the sane coumn .ind icated sign ificant d if€rence at 0105 kvel The sane below
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41706 ~ 51824 112346 ~ 2100% ; ,25a ,
, Giie /TOC , 20 a , ; pH 13 a
; Pmic /TP Pmic Py s Py
. 25 a Naic / > pI—I ’
N , ;
2 b
Goie , Gaie /TOC
, 25 a
212 qCO,
144946 1336 151%  47%, 10% ;
7a ,
> 2
20~ 25 a R ,30a 1236 326 88% 400,
; Q02 30, )
, 30 a 25 a
( 2). ;
R a0, 32116% ~ 4817%% 44183% ~ 511060,
213 M 114
3 R , 214
7 a
5 ( 4)’ : Cnlc
3
Tab 3 Soil properties of ar tificial sairubs with different revegetation years
C/N H
P bt Organic C TotalN Available N Total P Avaihble P C/N Avaihble K Buk density
(¢ kg!) (k') (mgkg!) (k') (& kg!) 1ato (gt kg') (g¢ an”?)
X 2074 ¢ 01365 f 20190 f 01549 d 11 64de 7151 10514 g 8173 ab 11 17ab
CA7 3115 ¢ 01360 f 18191 f 01481 e 1109 f 8175 10314 ¢ 8177 a 1118 a
CAl3 4120 f 01536 e 36150 e 01542d 1133ef 7184 1612 f 8177 a 1115b
CA20 6145 ¢ 01727 d 52142 ¢ 01588 ¢ 2124 ¢ 8187 16313 ¢ 8165 d 1nile
CA25 6169 ¢ 01849 ¢ 52142 ¢ 01553 d 1182 d 7188 15512 d 8167 cd 1105 d
CA30 5174 d 01710 d 45112 d 01576 ¢ 2032 ¢ 8108 19213 b 8170 be 1119 a
HR15 4187 e 01545 e 34151 e 01543 d 2036 ¢ 8194 12818 e 8160 e 1108 ¢
HR25 10114 b 01967 b 71101 b 01627 a 4181 a 10149 19811 a 8157 e 1101 e
PO 20180 a 11894 a 10915 a 01613 b 3153 b 101 98 19417 ab 8147 f 0172 f
4 qCoO,
Tab 4 Correhtions anongmicrobmlbiomasses regpiration qCO, and soil nutrient properties
Regpiration qCO, Y ears TOC TN Avaihble TP Availabk Availablk
Cmic mic m ic N P K
C., 1 01994 019%6 " 01156 - 01739 01993 * 01984 " 01983 " 01947 " 01608 01597 01705
ic
N 1 01984°" 01156 - 01739 01963 * 01987 " 0192"" 01963 01647 01600 01725
mic
P 1 01203 - 01735 01916 01957 ° 01977 " 01964 " 01708 01611  01800° "
mic
Resp iati 1 01427 01416 01232 01232 01365 01370 01539 01409
esp ration
O, 1 - 01392 - 01663 - 01687 - 01614 - 01496 - 01314 - 01563
1 01898 01904 01869 01571 01707 01817

Revegetation years

* P< 0105 * . * P < 01011

Correlation analyses were based on the data of C kordiinkii
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