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Abstract: V egetation recovery in the Loess Plateau of China has been identified as the most effective and useful way to
alleviate il erosion and degradation This study was b examine the regponses of il microbial indicators o natural
vegetation rehabilitation on the Loess Plateau Soil samples at the depths of 0—20 an and 20—40 an were collected from
the Yunwu mountain grassland area with an recovered chronosequence of 0, 3, 9, 15, 23, 58, 73, and 78 years The
results showed that microbial biomass C (MBC) was increased significantly along with vegetation rehabilitation time
increasing In the early 23 years revegetation sites, the increasingMBC ratewas?24. 1% and 104 4% every year at 0—20
an and 20—40 an, repectively However, after 23 yearsof revegetation, the increasing rate of MBC wasonly 0. 83% and
0 19% at 0—20 an and 20—40 an every year, regectively SilMBN al® increased faster during the first 23 yearswith
increasing rates of 20. 14% and 15 11% at the 0—20 an and 20—40 an every year, regectively Soil basal regiration
(BR) increased gradually during the vegetation natural succession The qQO, decreased with a logarithm functional trend
with the enclosed time increaseed Campared to il regiration intensity, the gQO, reflected the change of microbial activity
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more clearly and consistently The MBC, MBN and BR had a positive relationship with il organic carbon, available
nitrogen and clay contents, but they had a negative relationship with il silt content In addition, il pH at the surface
layer al® affected the il microbial properties These research reaults reinforced the notion that natural succession of
grassland has altered positively il microbial conmunities and activities in the surface layer, provided indications that

vegetation restoration can have positive impacts on il microbial quality on the Loess Plateau

Key W ords il microbial bianass C and N; grassland il; revegetation; il basal repiration (BR); il repiratory
guotient (qQ0,) ; LoessHilly-Gully region
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Table1l Soil natural character isticsand the relationship with plant recover tme
Rehabilitation Daminant A ccampanying (m) (o).
SanpleNa . . . Elevation Slope gradient
time(a) Pecies Pecies
Artenisia frigida W illd
1 78 Stipa gradiss P Snim Potentilla acaulisL. 2020 12
Pag ' M edicago ruthenica (Linn ) Trautv
Potentilla angustilobaYu etL i
Artenisia sacrorun. L edeh
Th li R
2 73 Stipa bungana Trin L edeb ymusmgngo fous Ronn 2040 15
Leymus secalinus
Potentilla bifurca
3 58 Ar'ten isia sacrorum Heteropappus altaicus 2040 10
Stipa bungana Thymus mongolicus
. Stipa gradiss
4 23 ;:W ubzr:o:r?:llws Artemisia sacrorum. 2040 10
pa bung Potentilla bifurca L inn
Carex rigescens (Franch )
Thymus mongolicus V. Krecz
5 15 1940 11
Stipa bungana M edicago ruthenica (Linn ) Trautv
Astragalus scaberrimus B unge
6 9 Lemus sa‘allnu§ (Georgi) Tazvel Artanisia mlopané 1908 10
Thymus mongolicus Potentilla bifurca
/8 . . Heteropappus altaicus
7 3 Arten Is;;stic:za;?uvrvcjldg etkit Thymus mongolicus 1940 2
po Stipa bungana
8 CK M aize 1908 2
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55% (25 +1) 1
6 9an , 3 , 3 29am
50m| ( ) , 50ml
) , 5min
, , 25 24h , ,
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30 min , Ao Agrs
. — . -1
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Table2 Physico-cham ical properties of the exper mental ils (0 20 an)
Texture (g kg™ 1)
Revegetation oc AN Av-P Clay Silt Sand pH
years(a) (g kg'") (mg kg™ ) (mg kg™ 1) <0 002mm Q2 Q002 >0 2mm
CK 10 93+0 04 g 57. 77+ 0. 56 f 4.25+0 21 a 140 2 228 7 563 1 810 a
3 11 22 +0 08 fg 113 00 £5 51 d 2 51+0 16 cd 173 2 266. 6 462 4 8 02 bc
9 11 37+0 16 f 90,00+ 3 18e 263+x001c 303 7 208 4 489 5 7. 97 def
15 16 73+0 15 e 140, 11+3 42 ¢ 307+001b 312 8 195 7 493 2 8 00 bcd
23 20.93+0 08 d 149 35+t5 06 b 315 +t0 04 b 291 9 177. 0 532 4 7. 99 cde
58 21 32+0 11 c 150 25+4 71 b 268 £0 03 c 250 3 172 7 578 8 803b
73 22 36 £0 03 b 15081+ 1L 36 b 313+015b 260. 6 194 1 546 3 7. 96 ef
78 25 32+0 23 a 159 00+1 16 a 2 45+0 03d 275 4 187. 4 538 5 7 95 f
3 20 40 an
Table3 Physico-chem ical properties of the exper mental ils (20 40 an)
Texture (g kg™ ')
Revegetation o.C AvN Av-P Clay Silt Sand pH
years(a) (g kg™ ") (mg kg ") (mg kg™ ') <0 002mm Q2 Q0IM >0 2mm
CK 7.65%0 07 e 46.32+1 05 f 261+0 14 ab 138 7 269 9 512 6 8 13 a
3 846+0 04 e 78 44 £0 67 d 203+0 12d 162 0 297. 3 430 4 8 03 bc
9 7.65%0 08 e 68 34 +2 95 e 2 42 +0 05 bc 329 3 198 1 473 9 800 c
15 10 33+0 18 d 118 42+0 45 ¢ 2770 17 a 297. 7 175 7 528 6 8 03 bc
23 16 53+0 37 ¢ 120 33+3 56 ¢ 2080 12d 323 4 170 3 507. 2 8 01 bc
58 16 89 +0. 88 bc 128 31+1 24 b 191+004d 228 8 140 1 632 6 805hb
73 18 55+0 47 a 121 06 £4. 37 ¢ 2 17+0 16 cd 323 3 163 6 514. 7 8 02 bc
78 17. 63 +0 51 ab 134 51+2 18 a 204+£004d 287. 2 181 6 532 4 8 01 bc

The letters in the different colunns showed the multiple comparison of L D; Different letter means significant difference betveen to treatments (p <

0 05)
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Fig.1 Changes of SMB C in different plant succession stages
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Fig.2 Changes of SMB N in different plant succession Stages
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Fig 4 Changesof qCO, in different plant succession Stages
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Table4 Therelationshipsamong il microbial parametersand il chen ical and physical properties
Texture (g kg™ t)
L ayer oc AvN AV-P
Itans (am) C % . % . Clay Silt Sand pH
(g kg™ ") (mg kg™ ") (mg kg™ ") <0 002vm 02 0002mm >0 2mm
MBC 0 20 0 6143° 0. 6554" - Q 2802 0.8302"" - 08097 0. 2366 -0 6358"
20 40 0.8195°" 07837 -Q 1291 0 7542"" -08310"" 0. 4370 - 0 4050
MBN 0 20 0 .7816"" 0 7227 - 0. 5890 0 7882"" -0 8028"" 0 2527 -Q7633""
20 40 0.9148"" 0.8256"" -0 5744 0 5259 - 07265 0. 5260 - 0 4203
BR 0 20 0. 8060"" 0. 7409"" - Q 4015 0 8554"" -0 8555 0 2518 - 08044
20 40 0 7781"" 0819 "" -0 329% 0 7379 -0 9458 0 6154" - Q 5107
qC0, 0 20 -0 6858° -0 7950 07666"" -0 8641"" 0 6793" 0 0272 0 8527""
20 40 -0 .8892°" -0 .7829"" 0 7183"" -0 4644 0 7112"" - Q 5608 0 4451
[20]
a0, qQ0; ,
[18 21] [23]
qCO, qCO,
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