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FEREIA:  RHASEL HRRYE BEWIThEE: JRWFIH
FES%ES: S1583

Biolog FGUAL—Fl V2 N T T-I B2 - M 5 PRI
i E RS DIRER Jr i, WEFUR W], Biolog JiiA&il
SE MR E I RE T D BERF VL S e VR IEAH DG, SRS
ST A A I SR P R TR R A
PR BT N I LR AR PR R, ARk
TR A i P SRR, 1 2 I R
WPl Cy N. Py pH AIAZHNE K, AEANF LIS
AN SRR DR S E A S, SR R
FRPEXT Biolog WS FITMAEMITEV T BE AT HL LS4 M o 111
TR 7 2 LR R B2 s, R IR AT g
RS R M N R T RE . (B, AN
AT B0 SV B A PR JEE b S M el M A
e, ARDATIITT. ASCRHA] Biolog ikl E i/t
PR IIRE, &t LR oA AR A 59k, BEoE
TR 7 BlAS R R T S P S 2 M v 2h
REMISEM,  DUSTEE A AN [R] - 39Rr  52 Tl L e
REFIRESE .

1 ARXEBREARTZE

1.1 R XEER

Bt N AR PR A2 B AR A Bl AR T (1 AR AR A Bl 7
T OBHTTZR A8, B ARFR A ZREE 106°437, Ib4h 26°30,
HAPZE, R 1120 ~ 1170 m, BB HZE 90%.
P2 X A P A S, AR 15.2°C, AR
WL 77%, oAl 278 K, 4EREKE 1198 mm.

OFESEWH: HEARRHEAIEEIH (40621001) T .
fEE A 2 (1974—), T3,

BRI N A K KB IR TR PR s+ il B
5 .
1.2 TEEFMBRERSH

2004 4 8 H N, FEWFFU I N EFH LR
HOH KRR A, R TR A Y
(Dicranopteris dichotoma) , T MY NS (Pinus
massoniana) M HAEW (Thuja Standishii) , #%1HH
YT~ LK% (Magnolia grandiflora) « [ (Phoebe
bournei), T WAk (Cyclobalanopsis glauca) F1iH 7%
(Camellia oleifera) 7 FifEAE T 148, TR AL
8 #Jh, RE 0~ 25 cm BIFERHAN C Jf
48% >k AT AL SRR, 1 5 em BUFERAA K
21 20%", RPHAREZ LHEAN C BORFLEHAR
TR ANLC, B RELZE 2em 1)
TR FESECRIR LR 1.

x 1 FEEHE S HIFHE

Table 1 Characteristics of vegetation of studied sites

iR SCHISERR (4F) R (%) Bl (%)

T =40 ~85 ~100
SRR 40 =95 ~90
HA T H 28 ~ 100 ~80
JUE 33 ~100 ~100
4] 4 27 ~ 100 ~90
IR 15 ~80 =90
S 35 =90 ~95
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K (AK) #BSChil 2™ o bwaEC (MBC)
N (MBN) 5%##EAHLC (DOC) « N (DON) H

Germany) JllE. THAFER AR ILE 2.

% 2 FREEHER T HIEHFESHEYIEER

Table 2 Soil characteristics and microbial functional indices under different vegetation types

it VRO iRt 2k pH SocC N SOC/TN  DOC  DON DOC/DON MBC MBN MBC/MBN HN OoP AK
AWCD H’ (gkg)  (g/kg) Ren (mg/kg) (mg/kg) Rend (mg/kg) (mg/kg) Rem (mg/kg) (mg/kg) (mg/kg)
TH 0.58b 411b  4.02f 8502b 48lc 177b  2379d 33.6¢ 7led  360.5¢ 19.4d 186a  3773c¢  159c¢ 1228e
R 0.52b 4.18b 4.10e 85.52b 432cd 19.8a 127.8f 23.2d 55¢e 2232g 158 141c  3155d 152c¢ 82.1f
A A4 027 ¢ 385¢ 434d S5115e 3.63e 14.1d 2824c¢  16.2d 174a 3146d  324c 9.7¢ 2413f 588a 234.6b
IR 1.07a 44la  596a 108.80a 6.37b 171b 470.1a  36.0bc 131b  598.6b 373b 160b  438.1b 226b 3664a
] 1.06 a 439a  592a 6554d 3.83de 17.1b 11841 18.8d 63de  297.1e 549a 54f 293.7¢ 10.1de 157.4d
R 1.09a 439a  493c 7476c 4.78c 156¢  313.5b 405a 77¢ 2437 20.7d 11.8d  3706c 13.0cd 194.0¢
B 0.92a 437a 542b 11290a 7.15a 158 ¢ 157.6e 39.5ab 40f 611.5a 538a 11.4d 552.7a 7.8¢ 1999 ¢
I 0.79 424 496 8338 498 16.8 2440 297 8.7 3785 335 12.4 370.0 204 1939
bz 0.30 0.19 077 2060 122 1.7 116.1 9.4 4.4 149.3 15.0 4.0 95.2 16.0 84.8
BREH(%) 386 4.6 155 247 24.5 10.1 47.6 31.8 50.7 39.5 44.8 324 25.7 78.7 438

T FSEEE RN RS R M 225 W (p<0.05).

Biolog ZhAEMIsE: 10 g (LLFE ) B+ FE,
o100 ml 1 g/kg [IREFRENZE M, 7E4RY 30 min JF
PUUE 15 min 5, MBS 1000 £5 1 G B4R
Biolog GN #i!", B:AlG ) Biolog £ 25°C + 1T
R 7 R, BRJ Biolog HBNEECHEE T 590
nm NEROGE, FEAMOEH (AWCD: average well
color development) 1 4y #EARE M A 2 FR 2L
1.4 it

KA Biolog f-FH3%EF% 48 h %R (BLITY
AWCD £ AR FRIARER KA 0.5) T EdRZiit 4>
. Biolog GN #eFAH 95 Ff C Pk 6 K1,
T IEPAE YT T G 2RI DA SR AR i 2 A
14 H Shannon 353 (H) FAE, tHEITEMT:

H' =3 (P; % logP;)

X, P OANREFRIEFL S0 B LI e e P (1 2 5 A
ZEMIELAE, B

P; = (C-R)/%(C-R)

X, CHTARFEALRDEE AL, R X HRFLIDEE
JEAH.

52T AT RIEE 8T SPSS 11.5

BAFEAT .
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(Reng) (50.7%)  TM7AR 57 R A/ T IR L
(Rey)  (10.1%) FI+1E pH (15.5%) . FKIAE
PRI P F Reng IIFEHARR, X Rey A1t
HopH KR WE N . T IERCE Y R W R R
(AWCD) A8 5 REh LK (38.6%) » T ThAE
FEPE (HD MR REBILED (4.6%) .

AR o A 5 AR, 1 4 ASERGr
fERE T AEIRIAI S5 21 92.5% (K 3) o Fk
a5 1 R T IRIAIHE T K 69.7%, fEEMER (r
=0.700) 1] 17 MR, BRIEKR 7 F. okieaw 4
Fie ERR 3 Bl HABZE 3 Bl R 2 R TR
YIRS T 22 7.9%) BAqismits 11 By, fix
KB 5 Bl RIR 4 Bl ZIERR 2 B, 00
1 A1 2 FEERAEFRTRA o /KA SR 22 57
By 3 CRERE T IR T 22000 7.7%) BB i 1)
12 P, K& 7 R RR SRS 2 Fh.
AEE 1 PP, RWITRG 3 RAEMEEIE oKL
AUIIRI 225 ERr 4 R T IR S5 2501
7.2%) AR En) 7 BRI, oK GRS
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Table 3  Substrates with high loading on principal components of substrate utilization (SUPC)
ENI7) &4 r EN i) &Y r
SUPC1 (69.7%) WKW EW D-JH 0.820 o-FRHET R 0.792
B- P JE-D-HI A 0.788 D-2FFLHEEE TR 0.781
D-# Wk 0.765 HILIR HREBE-L- R R 0.913
N- £ Bt 35-D- 1 9k 0.726 L - 0.759
R% RIAMR 0912 | SUPC3 (7.7%) KA S FAFPRE DR AR 0.917
D 2 Wl 0.889 HERE 0.827
R 0.882 D-ifg 3k 0.805
D,L-FL/& 0.855 N 0.784
[l 0.773 o 4 e 0.767
B-FE%E TR 0.748 IR R 0.759
D-i 1% 0.736 D- 1L A% 0.743
IR D,L- A 0.811 RR D-7i % B 12 0.777
L-2H %% 0.736 - % SK R 0.746
L-HATR 0.709 BHER L- 2 5% 0.701
Hofl JRTIIR 0.878 Pacy/| 3 40 0.777
W 0.801 i 80 0.713
2,3- T 0.778 | SUPC4 (7.2%)  FRAKILEM PRk P I 12 0.848
SUPC2 (7.9%) /K& D-£7 4 —H 0.924 A pk 0.719
JHH —HE 0.903 2% a-fil 2 0.954
D-E:FL bk 0.855 BHER LR 0.916
DREA(ER i 0.812 oA I BRI A 0.837
<55 R ALRE 0.727 EEW TER 0.823
R% o- 1 TR 0.834 BN 0.747
o- )R IR 0.804

(7N E TR o7 T w5 & kel NI EIVE B g il

WHAURERY] (R 4

T 3R 5 A 32

JE I 3MIAAICPEERA W3, DT ARFIARKA) , 1HE pH.

HR P MR K. AL C. K N R SRR HL C
SR T IR 48.4%. 15.9%. 5.9%-. 5.7%-
1.6% 1 0.4%, LR TIERYRAAHR T ZR 77.9%.

*4 MEVEYIBEMS (SUPC) . MRS HE () 5 HIEFEMNE S E YT

Table 4 Regression between principle components of substrate utilization (SUPC), A’ and soil characteristics

e TTEMBERE (%) TR EISES g B p JIERRER (%)
SUPC 1 69.7 pH 0.833 0.020 48.4
pH, OP 0.954 0.036 63.4
SUPC 2 7.9 soc 0.851 0.015 5.7
SOC, HN 0.96 0.035 7.3
SUPC 4 7.2 AK 0.907 0.005 59
AK, OP 0.975 0.012 6.8
AK, OP, DOC 0.998 0.033 7.2
H' oP 0.821 0.007 674
OP, AK 0.975 0.009 95.1
OP, AK, SOC 0.999 0.024 99.8
OP, AK, SOC, TN 1.000 0.042 100
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Effects of Soil Characteristics on Soil Microbial Function Under Different Vegetation Types in Guiyang

LI Shi-peng, CAI Zu-cong, YANG Hao

(State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China)

Abstract: Soil samples under seven different vegetation types were collected from Guiyang city and thirteen soil characteristics were
measured to quantify the effects of soil characteristics on microbial function. Results showed that 77.9% of the variation in substrate utilization and
total variation in functional diversity could be explained by soil indices characteristics, among which soil pH, Olsen-P, available potassium, soil
organic carbon, hydrolysable nitrogen and dissolved organic carbon explained 48.4%, 15.9%, 5.9%, 5.7%, 1.6% and 0.4% of the variation in
substrate utilization respectively, while Olsen-P, available potassium, soil organic carbon, total nitrogen explained 67.4%, 27.7%, 4.7% and 0.2% of
the variation in functional diversity respectively, which suggested microbial function measured by Biolog GN plate was mostly determined by soil
characteristics.

Key words: Vegetation type, Soil characteristics, Microbial function, Substrate utilization



