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Effect of Grazing Disturbance on Soil Microbial Biomass and Respiratory Quotient in

Mountain Forest of Arid Valley Ecotone in Upper Reaches of Minjiang River

LIU Shan-shan, WANG Fen, ZHANG Xing-hua, GONG Yuan-bo,
WANG Yan, YIN Yan-jie, LI Yuan, MA Jin-song, GUO Ting

(Key Laboratory of Forestry Ecological Engineering in the Upper Reaches of Yangtze
River in Sichuan Province . Sichuan Agricultural University, Ya’an, Sichuan 625014, China)

Abstract: This study focused on the responses of microbial biomass and respiratory quotient of 4 vegetation
types to grazing disturbance at the upper reaches of Minjiang River. These vegetations were Robinia pseud-
oacacia ,» Artificial Poplar, Grassland and Berberis shrub. Three grazing disturbance intensity were set with
different distances from sample plots to grazing-path. Then analyzed soils under different treatments. The
results showed that at different vegetation types, the values of soil organic carbon(SOC) and microbial bio-
mass corbon(MBC) decreased with the increasing grazing intensity; the values of gco, of surface soil increased
by 15. 14 % ~100. 54 % with the increase of grazing pressure(except moderate disturbance in shrubs). These
data illustrated that grazing disturbance accelerated the turnover rate of microorganisms, decreased the utili-
zation rate of SOC, increased emission content of CO, and decreased preserving rate of soil carbon.
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, R 400~600 mm, 739. 3~1 656. 7 mm,
s s (Sophora davidii)
s (Ostryopsis davidiana) (Artemis-
o ia gmelinii) (Ajania potaninii) .
(Caryopteris tangutica)
s o ,pH 5.8~8.4
) ’ ° ° ’ 51. ZZ%N
. , 57.90%, ,
o 1.2
el ° (QMB’ ’
(1(‘,()2) ’ ’ ,
N s 10 m
4 ’ 3 b O m 2
N s 5m s 10 m R
’ 2 o 4
o C D, ,
1 b b 9
1.1 1 ;
. 31°31'6"—31°32"10"N,103°12'25"— , .
103°13'36"E, , 20 m ,
) ] ) 10 m 3 .
, 2 700 m, 5m N
3 . b b
, , 37 °C, 0—10cm  10—20 cm,
—19 C, 6~9 C, >0 C 3 800~ s , ,
4 500 C, 190 d, =10 C 3 200 ~ , ,
3 800 C, 1.6~2.5, 1 835 h, .
1
/m /()
, . 95% 3 5%, ;
2 646 WN31° 11 ) 92%, 15~90 cm,
L} ) H 65%7
2610 SW19° 11 45%, ; 25% ,
0 5~
2 690 SWlSo 9 1) 0 96A9 o} 17 cm.,
s . ; 95%,
2 686 SWI15° 8 90% . 5% ,




1.3 . .3
(SOO) . SOC
r (MBC) 13.39% 18.59%,
A (MC) 60.97% .
[8] . s ;
1.4 . ,
SPSS 17.0  Excel 38.3%  51.97%¢( 47.83%),
. SPSS 17.0 t . 13.99%  40.47%,
. ANOVA LSD . . .SOC
5 . 3 ;
, . .SOC
2.1 : > . . 3 .
2 . (SOC) , ,
10.68~35. 84 g/kg .3 . SOC
SOC . > > > ,
SOC . . .
SOC . . ,
. .3 . .
., 3 . SOC :
. , ( 47.83%) > ( 33.27%)>
. SOC ( 25.28%) > ( 21.50%)
2 socC g/kg
/cm
0—10 12.2140.09B** a 13.8840. 82Ab 14.5944. 99Ac 13.77
10—20 10. 68+0.08Aa 15.08=+0.07Ab 16.24=40. 54 Ac 14. 05
0—10 21.914+0.45B** b 17.05+0.01C** b 35.5+0.02A%*a 22.15
10—20 23.08+0.86A**a 19.8540.17B"* a 13.744£0.76C** b 18. 89
0—10 29.2440. 14 Ba 26.96+0.13Ba 35.1440.05A" " a 27.58
10—20 19.4640.16 Bb 18.06+£0. 16Bb 34.8440.29A" % a 24.12
0—10 22.4440.19B"*a 19.97+0.03C**a 27.0240.24A" % a 18. 49
10—20 14.02+0.12Ab 13.4+0.04Ab 13.28+0.43Ab 13.57
(p<<0.05);
5 ok (p<<0.5), % * (p<<0.01);
2.2 MBC, MC, gy . ,
qco, , 38.34%, 17.10%.,
., MBC 184. 25~298. 58 2.24
mg/kg( 250.92 mg/kg ), MBC , MBC )
. . MBC 274.81~695. 71 mg/kg( 464. 00
MBC 27. 20% ~  mg/kg). s
37.01%¢( 31.10%) . . MBC
, . MBC 413. 6 ~878. 67 , SOC .

g/kg( 560. 11 mg/kg) , , 29.21%, 56.26 %,
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. MBC SOC . 9. 78% ~34. 42 % ( 22.90%),
. MBC 45.04%, .
SOC, MBC soc ., .
. . MBC 184. 61~282.57 SOC  MBC .
mg/kg( 231.39 mg/kg) ., MC 248.06~518. 03 mg/kg(
. , 371. 41 mg/kg) , , ;
30.19%, . , . ,
\ MBC 28.22% 26.49%., ;
, . , 39.32%.,
.MBC > > . 25.63%  31.26%(
> . MBC 28.44%), 33.88%,
(42. 72%) > . ’
(31.70%) > (30. 19%) > . MC

(27.72%), , 177.23~510. 35 mg/kg( 316. 01 mg/kg) ,
° 1) H s
3 ,21d (MC) > > , ,
, , (53. 63% 42. 711%.,
. MC 48.71%) (14. 46%  26. 98%,
196. 49 ~ 480. 89 mg/kg ( 303. 38  20.72%), 32.715%.
mg/kg), , . , MC , MBC
’ ’ 1) MC °
, 47.56% 29, 49% ( MC : (389. 71
38.52%), 22.23%, mg/kg) > (371. 41 mg/kg) > (316. 01
, mg/kg) > (303. 38 mg/kg).,
, 16.6%. (32.715%) >
MC 255. 89 ~ 595. 73 mg/kg ( (22.09%)> (18.54%),
389. 71 mg/kg), , , MNC 33.88%, ,
3 MBC MC
MBC/(mg « kg ') MC/(mg « kg™ )
0—10 cm 10—20 cm 0—10 cm 10—20 cm
184.25+0.94B** a 200. 69434, 45B* * a 325.90+8.45C* " a 204.94-+4,19B* b
253.80+t5.41Ab 298.58+2.95Ab 480.89+3. 14A** a 196.49+0.11C* b
292.50+13.06Ac 275.70+8. 37Ac 371.37+£2.41B**a 240.69+1.81A**b
243.52 258.32 392.72 214.04
480, 74+8.09C* a 413.60+6.75Bb 390. 64+15. 84B* a 255.89+5.11B*b
602.81+26.10B* ¢ 458.70+13. 60Bc 595.73+2.80Aa 331.95+24. 70Ab
878.67+91.15A**a 526.11+22.02A* b 432.99+2.64Aa 331.02+25.25Ab
654. 07 466. 14 473.12 306. 29
489.31+16.32B* a 429.68+51.88B* a 518.03£5. 26Aa 325.60E5.74A** b
291.50+2.65C* b 274.81+11.95C* b 371.82+18.76B** a 259. 18+8. 99Bb
695.71+£27.65A% ¢ 603.03+7.98A% ¢ 505.79420. 65Aa 248.06=+3.03Bb
492.17 435. 84 465. 21 277.61
209.92+40. 76 Aa 248.444+19.91Ba 436.55+3.65B* " a 225.90£0.72A% b
184.61+78.99Ab 231.73+12. 44Bb 236.65+2.45C** a 177.23+36.72B* b
282.57+55.63Ac 231.06+2. 62Bc 510.35+1.45A*" a 309.35+17.61C*b
225.70 237.08 394.52 237.49




2 67
gms °
b o 4 b b
’ . [03Y:) ’ .
( )9 N ~ ’
( ) , >
16.74%,11. 32%,30. 42% 11.10%, .
° (qc()2 ) ’ (
8] ),
qco, » qco, ’ ’ ’
s o
’ qco, ’ ’ N
qco, ’ N ’
( ) 59. 67%, ’ ’ ’
82.72%,75.97%  62.23%, ’
o qco, °
< < < 3.2
4 qms qcoz % — 11 a
gvB qco, 2 a . qmB SOC
0—10cm10—20 ecm 0—10 cm 10—20 cm [13]
1.51 1.88 10.28  4.86 SOC ’ L 16%
1.83 1.99 9.02 3.13 ’ e nR
0
2.00 1.70 6.05 1.16 0.72%.
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