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broad-leaved forest in Qinling Mountains
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Abstract. We established three different spatial-scale fixed plots in Foping National Nature
Reserve in the Qinling Mountains. Based on field investigation and indoor analysis, we
investigated soil microbial characteristics and environmental factors in order to explore the
responses of microbial phospholipid fatty acid ( PLFA) biomass, microbial structure, and
respiration to environmental factors. Results showed that microbial PLFA biomass did not
significantly change among the three sampling scales, except actinomycete biomass was
higher at the small scale compared with the other scales (P < 0.05). Similarly, microbial
community structure was not significantly different, except the branched/monounsaturated
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PLFA ratio was significantly higher at the large scale than the small and mid-scales (P <0.05).
Pearson correlation analysis indicated that there were significant differences in the correlation
between microbial characteristics and environmental factors at different spatial scales.
Moreover, redundancy analysis (RDA) showed that the interpretation of microbial attributes by
environmental factors differed at different spatial scales. Namely, the most important controllers
of microbial attributes were soil organic carbon, water content, and dissolved nitrogen at the
large scale; water content, soil organic nitrogen, and dissolved organic carbon at the mid-
scale; and soil pH, total phosphorus content, and soil organic nitrogen at the small scale.
Thus, our results showed that the interactions among environmental factors and degree of
spatial autocorrelation increased at the small scale due to the existence of the scale effect,
indicating that environmental factors had different effects on soil microorganisms at different
spatial scales.
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1 HESHE

1.1 R KEMHER

PP R G A SR DR XA TRV 4 B 5k
#(33°33" ~33°46'N, 107°41' ~107°55'E) , Huib
ZIS B RIYE, SRR HLIX AEY) 2R S BIX
B, SRR, RRENSEEH YR E
Wi Rz —, ML IX AR IR 11.5°C, 4EHREK R
924 mm, FEKEEPAERAE 7-8 a9 H BA),
TR HAR A, Horh, KPR i 16.66% ., B
i i 43.27% , WH i 40.07%, X NG 3R
Y B 5 M Bk ( Quercus aliena var. acuteserrata
Maxim.) . Wi #8 ( Pinus tabulaeformis Carr.) . %%
IR Hi 1T ( Fargesia ginlingensis Yi et J. X. Shao) %,
1.2 HFEESEUE

R 72, F 2018 4R 7-8 1,
TEZ2 W T it ] it AR R 28 [ 7 00 A b (500 m x
500 m), BEALIEH—> EA Fe O S50 86 U5 Mt Bk 1Y
ML, 7620 m x 20 m IFET NI S3 16 4~ 5 m x
5m MR, BAES5 m x5 m KA REPLEER
—AEETr, #E—2RI5r 16 4~ 1.25 m x 1.25 m
(R, fJRATE 1.25 m x 1.25 m HRE) Rl
I —AE R 43R 16 1~ 0.31 m x 0.31 m AY/)
., o EBRFRmMEEY G, HI8ESD
FEHBENLI 5 B L FEIR 5 35, FHP 40k By
100 g +ETFEIS T EE, BAAE TIKMHR
TRAR o S %, BT -80° CREAR IR KA PR AT,
AT PLFAs, 434 + MAEYIIR R 25 E T
AR ERAE, TN 4 g A A
KR A
1.2.1 WIREYENEWHRNE

L IEREA T 2 mm SR [RI AP AnPk BT A
FEERIE YR R, Ve S FE 60°CHEAE LT, K
HA/NT 2 mm 4IRS AR, 40R i 5 U
AR AR LU D S AR AR i B A AR
WHEE I 100 H i, 4K F5 fit S 2k [l 467 3R 3T 1% X
(Thermo Finnigen, Delta-Plus, Flash, EA, 1112
Series, USA) I 4iAR itk & 2,
1.2.2 TEBAMERUE

HUBTEE A P00 RIS KR, RIEX

FJa{dE F pH 11 ( Mettler Toledo FE 28, Mettler-
Toledo, CH)IAE + 33 pH; F&a & 1 R 7 i
{% ( Thermo Finnigen, Delta-Plus, Flash, EA,
1112 Series, USA) Wl + A5 Hlax 14 % H
TOC 43#ri% ( Vario TOC cube, Elementar, DE) il
SE TR DU P B, 2B k. T
ERAIET, I S B G S i s R
Flsm A AR S A RRIEH], 25820, i1k
S IEBERRER I HE AW, SR FARBAT L il e
1.2.3 {444 PLFAs MUE

W3 gBRHETHEERESMAEN - H
et AERERRER (10 2 0 0.8) IRA A, FHEAHZE
Bkt (Supelco-8 mL fif B #E ) 40 B W IR 50 4, W
B HB 43 28 2ok TR R R I O i VR, AR LR D R
B, 528 a8 <A 635 (Y (Hewlett-Packard 6890
series GC, FID, USA), #lH MIDI &% - 51 4k
4 Sherlock System 6.2 47 FE & i I R &) 3% i1
BRI AT, HEYEE 113 B PLFAs, XS R
T 1% 24 FhERE PLFAs FRic ¥ & B A1EHE— 4
I3HT . FRAEA A Y PLFAS A= ¥ K 3 4 1w e
YIREVE 454 11 PLFAs ARic ¥ DLBFE 2% 17 o 4 B b
TEFEEAT DL B AR 0 38 T A A W A RS
WHE H (cyl7. 0)/(16: 1w7c) . (cy19: 0)/
(18: 1w7c) DI LM A/ A FT PLFAS b ( Sat/
Mono)%‘zﬂ?:”’%] N
1.2.4 (AR EESFI0

I BRA IT  SI R R R R A
B F 50 g +H 0 L3RS, SFa7E 500 mL
JUEUR A, R K B B SRR K Y 60%,
TE25°CAALIE A P LR 35 7 d, fff - 58N
W TRE, MRS RE, H 50 mL Bk
A% 0.5 mol/L B NaOH 10 mL, & T H ik
L) CO, 5 SR MR I ZE % B 11, 4k &l &
TE 25°CHE A il 3%, TR FRME 1, 4, 9,
16, 23, 30 d, 3l mik, FHFRE AL E S
Ki, BRRIESESYE, ARSI 2 h, T
W, #EAT N — WG, FEBCH ORI A
1.0 mol/L ) BaCl,5 mL, 0.5 mol/L f$k 2%
ETH CO, B .
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XA PR IE A B AT BRI R 2 kG
5, OB A) 2 (8] ROBE TR (A )RRk F0 3R 58 Y+
()22 5k I W 3 M (SPSS 22), JE4 il
PLFAs A=W it . 2R R 7 205 4 R il P 1R 72 A
[) 2 18] RUEE R Y AR 6 151 ( Origin 9.0) , iz JH] Pear-
son AH AL 7 B He BEAS [] 25 18] RUBE T ol 2R W) AR
SRR BT K - 2Z 8] 19 A OGP AN 22 S 18 3 M (SPSS
22) . iz Excel 2016 AP IH5 A W NREE T 2k
Yy PLFAs AW 9728 5 R4k, ILAh, iz 1 Geo-
Da 1.14 315 3 Fhas M R T i 4E ¥ PLFAs E9)
AR5 22 F8 % (Moran’s 1) . JU4 20 #1 ( RDA
analysis) & 1k ¥ 55 A 1 X 35 A= 90 4 A 1) 5%
(Canoco 5.0) .

2 HER59H

2.1 TEBUEREEDHERIER

AR TN, ARZHRET, HEHET+
Bt K#E . pH, SOC, +HEA5HLA (soil organic
nitrogen, SON) . +3E2mk/ 2% L (C/N) | 40k
AR AR A Yk B e 2 2 5 RIS A
ML ( dissolved organic carbon, DOC) 7& 3 Fft )
ETFR2ZEFEFH(P<0.05), Hi, dasfE R ET
DOC & &% K (65.09 mg/kg), K=&
i/ (32.67 mgrkg) . ¥ P EVAL (dissolved
total nitrogen, DTN) i &#7F 6.95~13.24 mg/kg

P, hasE R E R DTN &8 B &5 T HAM M
MRJE(P <0.05), +3E4#k(total phosphorus,
TP) % f:1F 546.58 ~895.75 mg/kg fuFEI N, Hrr,
KERRES/NESEIRERHZSEE (P <
0.05), Hras ] RBE 5 HAth 2 8] RUOBE TG 1o 3 25 5%
(F£1),
2.2 TIEMAEY PLFAs 8., HIEMEWE
E A E A T IR

RS R BN, Y PLFAs YR T /N
23] ROBE R WY R A B 3K TR s ) RO
(P <0.05) 41, HAthdgAr7E 45 2 8] RUEE [a] 34 76 2
EXF(KA1. a), KRRETESI R, WE
Y1 PLFAs A=W fe 3 Fhas (B R R 928 5 R 80 ([
F2)Y, BRT LS, A PLFAs ‘LW
A5 St R A 25 () RS R K, 5idb, 251)
AT R, Y PLFAs B9 i 4 JR 55
PR ECERBE % 23 (8] RUBE - KRR (£ 2) . X F
AR YIRS SRR UL, B/ AR PLFAs [ (F/B)
2 L A R 0 B A A 4 R R X S B A LS I
e, WFRESRER, 3FEMET, F/B LR
Z5(E1. b), H4b, F 2/ B PL-
FAs It G +/G -, (cyl7. 0)/(16: 1w7c).
(cy19: 0)/(18: 1w7c) Fl Sat/Mono 7£ 3 Fili %3 [a]
REETHBA W25, S/ BAE R PLFAs
kt (Bra/Mono) ££ K% [a] RUE T i 25 55 T rh /has ]
RIE(P <005, El1: b), &z, MAEVHKEL

x 1 ARZERETHEEFHFHE

Table 1 Characteristics of environmental factors at different spatial scales
Ak VNS LRINES NN S
Va?able Small scale Mid-scale Large scale
(1.25m x 1.25m) (5m x5m) (20 m x 20 m)
ML FRB (g/m?) 142.28 + 19.61a 150.64 + 17.69a 128.34 + 20.41a
AARBE SR FRC (g/m?) 64.29 = 8.98a 60.22 + 7.76a 52.44 + 9.13a
T KE Moisture (%) 65.93 + 3.74a 64.19 + 4.27a 63.44 + 7.44a
pH 5.15 + 0.05a 5.37 + 0.08a 5.32 + 0.08a
THEA MR SOC (g/kg) 70.01 + 7.43a 63.43 = 7.7a 60.88 = 7.88a
+HEAEPLA  SON (g/kg) 5.56 + 0.33a 5.87 + 0.49a 5.22 + 0.67a
EWiasE TP (mg/kg) 644.80 + 22.15b 685.17 + 44.4ab 729.71 + 47.82a
AL DOC (mg/kg) 47.69 = 3.78b 65.09 = 5.99a 32.67 +3.19¢c
wtE R DTN (mg/kg) 9.18 + 0.61b 11.13 £ 0.75a 8.52 +0.81b
+3ER/ Atk C/N 12.71 + 0.67a 11.15 + 0.94a 11.86 + 0.53a

TE: B AT £ briER(n = 16) o [RIFTEUR S AR 1 /NE T REFR R AR A [6) 23 [ RUBE R 728 ) (9 22 53 W & (P < 0.05)
Notes. Data are mean + standard error (n = 16). Different lowercase letters after peer data indicate significance of difference be-
tween variables at different spatial scales (P < 0.05).

2) N A ) B P AT B SRR 4 Wk ( http ./ www.plantscience.cn) 2r B A SCas i3
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(a) AFEZS R BE T A9 PLFAs Az 50k, B, 405; F. HE; ACT. BZE; AMF. IEIRER; G+, 2RI,
G-: 2GR, (b) RlFas IR E T RUZE M REVE 25 Y 22 50, F/B. FLTA/40TA PLFAs b G+/G—: 322 [CRHME/ B M40 T8
PLFAS tb; BSI1: (cy17:0)/(16: 1w7); BSI2: (cy 19:0)/(18: 1w7); Sat/Mono. A/ B A PLFAs tb; Bra/Mono: 2
B/ BRI PLFAS .o %ﬁéﬁlﬁl*%ﬁﬂﬂ%fﬁéﬁﬁ%qﬂ{ﬁﬁ, LHCxFoRERME, THCXTRRER/ME, N @R TEHE, B
AN FRFRR 2 WEME(P <0.05), R,

(a) Differences in microbial PLFA biomass at different spatial scales. B; bacteria; F. fungi; ACT. Actinobacteria; AMF; arbuscular
mycorrhizal fungi; G+: gram-positive bacteria; G-. gram-negative bacteria. (b) Differences in microbial community structure at
different spatial scales. F/B. fungi/bacteria PLFAs; G+/G-. gram-positive/negative bacteria PLFAs; BSI 1. bacterial stress index
1, (cy 17. 0)/(16: 1w7); BSI 2. bacterial stress index 2, (cy 19: 0)/(18: 1w7); Sat/Mono: saturated/monounsaturated
PLFAs; Bra/Mono: branched/monounsaturated PLFAs. Horizontal line in box diagram is median; upper “x” is maximum value;
lower “x” is minimum value, “@” in box is mean. Different letters in box plot indicate significance of difference (P < 0.05). Same below.

B 1 ARZERETTEMEY PLFAs £MEMFELEHNNER

Fig. 1 Differences in soil microbial PLFA biomass and community structure at different spatial scales

®2 ARAZERETHEY PLFAs £MEEFHE=1fH

Table 2 Global Moran’s index (Moran’s I) of microbial PLFA biomass at different spatial scales

B INRE R B NN S
) Small scale Mid-scale Large scale
Variable
(1.25m x 1.25m) (5mx5m) (20 m x 20 m)
By PLFAs  Total PLFAS 0.878 0.544 0.359
41T PLFAs Bacterial PLFAs 0.734 0.548 0.327
H PLFAs Fungal PLFAs 0.604 0.549 0.322
itk PLFAs  ACT PLFAs 0.301 0.433 0.122
MR H M E# PLFAs  AMF PLFAs 0.672 0.504 0.323
WX [GBH M PLFAs G+ PLFAs 0.573 0.508 0.300
H22 G E PLFAs G- PLFAs 0.767 0.565 0.344

T BUHFROR BRI, RN —1~1, SE23880 > O i, FRoRfdin g = EﬂI?Hflaé FLARBOR 25 A G HE R d ;. 224840 < O

W, FORBEREA R GRS, AN 2Z R S22 385 = 0w, 2 2RI,

Notes: Values are global Moran indices (Moran’s I), ranging from -1 to 1; I > O indicates spatially positive correlation, with larger
values indicating more obvious spatial correlation; I < 0 indicates spatially negative correlation, with smaller values indicating lar-

ger spatial difference; 1 = 0 indicates space is random.

FITEARE 28 (B N FE ) 24 SN 3, VRIIBUEIFEAR  PLFAs 4 R 8 53558+ DOC, SON, &K
i) o] RUBE () LA i i — ek, I SEml L4 & DTN R TP ZIEAHSCE, 15 C/N 27X,
TERZRRET BEm T/ASRRE(P <0.05),  WMAYEELSMT, F/BE C/N RIEHMHX, IS
R ] RO S5 oAb o ] ROZ )3 A 25 (K DOC, SON., % /K %, DTN il TP £ i A 5%,
2. a), FEREEHEPENL 54 PLFAs fIEL{E, 76 K25 Sat/Mono, Bra/Mono, (cy19: 0)/(18: 1w7) fll
EREE T B3N T o REM/NSERE(P < G+/G-¥5 pH R FEAHE, 154084 Yk, 40
0.05), Wz REM/NS IR ERKA BEER WAYE, SOC fl DOC £ fitik, (cyl7: 0)/

(El2. b), (%g@ﬂi%SCm\%ﬁEWW\%ﬁi%
2.3 ARZFEHRET, HREEF L 1E PLFAs 1wl SOC EIEAI, [HIE7E a8 ) RE Fl/h2s

BB EEHRm FUBE R 205 AR AR S

TERZEB T (K 3: a, £3), HIEMHMAEY PEPASERET (B 38: b, £3), M EY PLFAs
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BSR: A+, BSR/Total PLFAs: Hifii PLFAs Al 1 SEnFi .
BSR. Basal soil respiration; BSR/Total PLFAs. Basal soil respiration on a per-unit-PLFA basis.
2 ARZERETHEM T EFR(a)f8A PLFAs BYERL H1RMFIR(b)

Fig. 2 Basal soil respiration (a) and basal soil respiration on a per-unit-PLFA basis (b) at different spatial scales

1.0 0.6 G+/G
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. CIN ACT]
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% N B
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(\")_/ N
~ X Moisture F
° 2
x
<
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BSR/Total PLFAs BSR b
1.0 -1.0
1. -1.0 1.0
Axis 1 (41.23%) Axis 1 (50.71%)
06 F/B
pH
__ |Bsn AC
X FRB
~ P
8 ) FR / F —= Environmental variables
~ 2 AMF — Species
@ 3 G-
é 0 Total
Q
& V & Mois{ure B
oo C/N G+
g 5 v DTN
% go G+/G-/DO¢ ¢, !
- vV
e & 1p SPN soc
4 BSR
-1.0| 2 C
-0.6 1.0

Axis 1 (30.83%)

(a)jc SERBEE; (b) B RE; (o) /MEHRE, FRB: 4itEY; FRC. AMREkE&; SOC. +HEAHLEK; SON. +HEAHL
#; DOC; WftEA Mok, DIN. WA, TP, Aﬁé’&.g; Total: & ff4:4 PLFAs; F. ETH PLFAs; B. ZHF PLFAs; ACT.
T PLFAs; AMF ; MK A PLFAs; G+: # %[GR PLFAs; G-, % [RBIMER PLFAs; HCf4i T LI 1 FpE 2,

(a) Large scale; (b) Mid-scale; (c) Small scale. FRB: fine root biomass; FRC: fine root carbon; SOC: soil organic carbon;
SON: soil organic nitrogen; DOC; dissolved organic carbon; DTN dissolved nitrogen; TP. total phosphorus content; F. fungal
PLFAs; B: bacterial PLFAs; ACT. actinobacterial PLFAs; AMF. arbuscular mycorrhizal fungal PLFAs; G+. gram-positive bacterial
PLFAs; G-: gram-negative bacterial PLFAs. Other abbreviations are shown in Figure 1 and Figure 2.

3 AEZERETHEY PLFAs £¥8, BEEHFIEM TIEFRSIFEREF TR DM ( RDA 53747)
Fig. 3 Redundancy analysis (RDA) of microbial PLFA biomass, community structure, basic microbial
respiration, and environmental factors at different spatial scales
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* 3 ARZTERETHMEMBRERRE, MEMEEEMSHERTFH Pearson X4 #
Table 3 Pearson correlation analysis of microbial PLFA biomass, community structure,
and environmental factors at different spatial scales

R A Moisture
Sampling scale Variable FRB FRC content

pH SOC SON TP DOC DTN C/N

Total PLFAs -0.068 -0.255 0.727™
Bacterial PLFAs -0.012 -0.296  0.804 ™
Fungal PLFAs  0.119 -0.024  0.574~
ACT PLFAs -0.313 -0.031  0.250

AMF PLFAs -0.099 -0.432 0.727™

e N pE G+ PLFAs -0.115  -0.322 0.762*
Large scale G- PLFAs 0.103 -0.258 0.838™
(20m x20m)  Bg| 1 0.416 0.576* -0.131
BSI 2 -0.199 0.026 -0.34
Sat/Mono -0.306  -0.208 -0.407
Bra/Mono -0.615* 0.151 -0.270
F/B 0.177 0.402 -0.285
G+/ G- -0.794** -0.259 -0.233

-0.231 0.011 0.774* 0.504 0.440  0.751™ -0.598*
-0.336  0.076 0.831™ 0.551* 0.436  0.779™ -0.583*
-0.292  0.104 0.609* 0.167 0.551" 0.569* -0.372
0.211 -0.319 0.390 0.273 0.098 0.442 -0.610°
-0.145  0.038 0.737™ 0.547* 0.288 0.746™ -0.557*
-0.258 -0.026 0.781™ 0.558* 0.376  0.745™ -0.639*
-0.422 0.194 0.872** 0.535* 0.494  0.794* -0.506
-0.280 0.106 0.014 -0.377 0.320 -0.118 0.126
-0.307 -0.172 -0.241 -0.098 0.166 -0.514 0.108
0.25 -0.305 -0.466 -0.217 0.263 -0.341 0.154
0.258 -0.671* -0.282 -0.042 -0.187 -0.292 -0.362
0.044 -0.033 -0.284 -0.555* 0.149 -0.286 0.211
0.587* -0.756 " —0.292 0.090 -0.369 -0.115 -0.479

Total PLFAs -0.081 -0.117 0.647 ™
Bacterial PLFAs  0.017 0.011 0.553"
Fungal PLFAs -0.083 -0.088 0.634"
ACT PLFAs -0.152 -0.212 0.594 "
AMF PLFAs -0.148 -0.164  0.694™

R G+ PLFAs -0.119  -0.142  0.632*
Mid-scale G- PLFAs -0.036  -0.089  0.650*
(5mx5m) Byl 1 0.233  -0.113 -0.569*
BSI 2 0.129 0.011 -0.630"
Sat/Mono -0.019 0.261 -0.618"*
Bra/Mono -0.144  -0.187 -0.748*

F/B 0.284 0.313  0.021

G+/G- -0.332  -0.168 -0.046

0.134 -0.288 0.339 -0.168 -0.312 -0.236 -0.401
0.033 -0.372 0.321 -0.212 -0.172 -0.258 -0.457
0.142 -0.302 0.341 -0.192 -0.318 -0.228 -0.412
0.276 -0.296 0.271  -0.176 -0.452 -0.196 -0.363
0.272 -0.222 0.424 -0.217 -0.387 -0.081 -0.394
0.176 -0.280 0.323 -0.151 -0.331 -0.207 -0.381
0.085 -0.291 0.350 -0.183 -0.289 -0.264 -0.414
0.123 -0.045 -0.596* 0.362 0.318 -0.227 0.289
-0.325 -0.010 -0.579* 0.464 0.255 -0.372 0.280
-0.043 -0.015 -0.454 0.180 0.233 -0.184 0.216
0.130  0.157 -0.760*" 0.439 0.038 -0.056 0.551"
-0.239 -0.360 0.128 -0.172 0.294 -0.156 -0.350
0.200 0.136 -0.088 0.061 -0.202 0.260 0.192

Total PLFAs -0.272 0.440 0.428
Bacterial PLFAs -0.211 0.383 0.430
Fungal PLFAs -0.135 0.412 0.352
ACT PLFAs -0.371 0.215 0.151
AMF PLFAs -0.313 0.440 0.277

IR G+ PLFAs -0.141  0.347  0.451
Small scale

(125m x 1.05m) G~ PLFAS -0.264 0401  0.366
BSI 1 0.103 -0.233 -0.168

Sat/Mono 0.246  -0.023 0.211

Bra/Mono 0.076 -0.160  0.111

F/B 0.069  0.162 —0.003

G+/G- 0.149 -0.031  0.228

0.462 0.209 0.273 0.061 0.139  0.278 0.063
0.389 0.254 0.338 0.217 0.244  0.362 0.088
0.628** 0.042 0.144  -0.063 0.002 0.315 -0.022
0.265 0.137 0.017 -0.327 -0.130 -0.098 0.089
0.613* 0.016 0.152 0.080 -0.012 0.332 -0.037
0.243 0.299 0.424 0.354 0.301 0.402 0.095
0.535* 0.168 0.213 0.031 0.150  0.281 0.059
-0.412 0.354 -0.153 -0.151 0.197  0.026 0.380
-0.650" 0.225 0.221 0.473 0.465  0.004 0.093
-0.612* 0.427 0.269 0.487 0.479  0.152 0.288
0.502* -0.318 -0.240 -0.417 -0.324 0.003 -0.191
-0.389 0.289 0.391 0.578* 0.296  0.271 0.111

W HwEWR1ME, =, P<0.05; =,k P<0.01,

Notes: Abbreviations are shown in Table 1 and Figure 1. *, P < 0.05; =%, P < 0.01.

APl SON M & /KFEEIEM XK, M5 C/N,
TP, SOC, DTN 2fitiX, F/B F2 5 SON, 4i
A Wt A AR A i 52 IE A G, 5 pH AT C/N
17 A 56, Sat/Mono, Bra/Mono, (cy19: 0)/
(18 1w7) Fi(cyl17. 0)/(16: 1w?7) 5 C/N, TP,
SOC, DTN ZIEFHE, 5H&/KEH SON £ 7t
X, G+/G-M5 pH #l C/N 2 iEAH ¥, 5 SON,

DOC ., ZHAR LR AR AF Wi 5 A G
ENEHRET (K 3. ¢, £3), 5M4EY
PLFAs A= ¥ 0 B IRl 22 & pH, &K%
DTN, SOC #1 SON, {HA[E KA X4 PLFAs
AYENF M EARKER, F/B S pH £ 1EM
X%, 15 TP, DOC, SON HI SOC % #35 [K 7 &
AR, HABE YRR 5 S5 = B 5 9RAY
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=)

. 4R . DOC. TP, SOC F1 SON £ iF
I, M5 pH 2HaHE,

I TUAYM T (RDA) | A5 3IA [] 23 i) R R 26
BeH Xl 9 PLFAs A9t . FEVE 2540 A ait +
SN B R REEE (B3R 3)°, AIUL, FEANIR] 2 ] R
JET, SR R i i B B AT 22501, RS IR
JE R R B H P < 0.05 #YF SON(35.6%) .
K # (31.4%), DIN(30.6%)., C/N(18.5%);
s RO N A & /K% (30.5%) . SON(17.5%) ;
NS R A pH(25.9%) . TP(14.9%)

2.4 ARAZBRET, MEFEFTEM T EFR
spAlG!

X St 1 438 R W RN A5 I i2E 4T Pearson A
KMo, G ER (R 4), ANRZSRRE R 5
PR 7% L it ERTI (Y E WA A7 AR 25 5, FE RS R
JEN, LRk RN 5 & k%, DTN, SOC #i
SON &4 . FIEAHE (P <0.01), 5DOC &£ &
FHIEMK (P <0.05), M5 pH & 2 A
(P <0.01); #¥{; PLFAs fy3LHl +HEMFI 5 SOC
B FEIEMKE(P <0.01), S EYEERE
IEMX (P <005), 5pH2R8FRMIL(P <
0.05), fEH S REET, Fml - 3EnE N {5 404R
AW . DOC #1 SON g FIEHI X (P < 0.05) ;
7 PLFAs (250 1 580 5 DOC S I 2 1EAH
K(P<0.01), SHIRAYRESEBEFEEMC(P <
0.05, TE/NZS B R ET, Bl LFEIFR S TP,
SON F1 DTN 2 i F EMH X (P <0.01), 5
DOC W EIFM X (P <0.05); Hfi PLFAs fikt
il HERE L 5 TP A1 SON & W EAMH & (P <
0.05)5 pH Sk W ZFHMAHE(P <0.01),

38 %
3 Tt
3.1 AEZBRETTERMEY PLFAs £ ¥ 2

FNEE % 45 M X T 8 R A Wi Rz

AR R, R YRR A s 2R R
Hh - SRR 00 KR i
AR RS ] M, AT L B ) M £
AP E YR Brockett 45 PRI K 7 A
[ BRI 7Y ey -+ K S R RV R A D
HIBFFE, LAK Zhang 2655 BfFoe 60, fedsil +
AR h 80K A EE ], A
B, AR EFSHRER -3 %My
PLFAs A=Wyt FIUGRUA: W E T S5 40 s ) LA 22 57
P, FER, s RIRET, BMEY., AE, B
. AMF. G+Fl G-f4 PLFAs A== #05 & K%
EREIFMIE(P<0.05), fE/NSENET, BK
XA R, (H BAIEMGESE, 5 Liks
BV

Jih B S8 5 o P 2 iy Tl LR R I £ 6 AR
RS INSLI R, WA ZRS IS, 53860
AW PLFAs St 3% IS, ARV I
Pty M X AR R IS B R, A& EaR
FHom I YRS TE R AE Y AR R
N, ERAERNET, LEBMAEY, HHE,
AMF | G+#1 G- PLFAs 4= #& 5 SON HI DTN
EWBFEEME(P <0.01), 5 C/NEEBFIHM
(P <0.05), HEPLFAs 4:¥H 5 SOC 1 DTN
RREFEFEMIE(P<0.05), WERER T HIEAD
NS BE RN Y PLFAs ¥, 5]
NI 45 5 —5, Pietri Fi Brookes'* ' ¥E A A 1

x4 AEXERETEM T EFRFNIFERETFH Pearson XS H

Table 4 Pearson correlation analysis of basic microbial respiration and environmental factors at different spatial scales

BLAt P BSR

LN PLFAs 1935 AE T 1EIFE  BSR/Total PLFAs

AR B
Variable KR TR IR JRE R IR
Large Scale Mid-Scale Small Scale Large Scale Mid-Scale Small Scale
SOC 0.657 ™ -0.076 0.058 0.819* 0.087 -0.079
SON 0.861* 0.611* 0.823™ 0.506 0.291 0.542*
TP 0.400 -0.173 0.674™ 0.148 0.047 0.590*
DOC 0.604 " 0.620" 0.612" 0.430 0.812* 0.431
DTN 0.677 * 0.003 0.623 ** 0.260 0.109 0.375
C/N -0.08 -0.419 -0.382 0.350 -0.134 -0.366

H. HENFE1, =, P<0.05; ==, P<0.01

Notes: Abbreviations are shown in Table 1. * , P < 0.05; ** , P <0.01.
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B pH BREESCER T, R IEMAEY RS pH (EAF
TEAR B AR e PE, FRATTY Pearson AH ¢ PE 4 #r i
AN, KEBSMWA Y PLFAS A By 7 /N 2s [a) R R
HpHREEBFEEME(P <0.05), NERRETF
pH B W e il B (25.9%) , TAERZS A N EE R
W R IEADCHES, H pH R ILE] 16.3%, K
BUfE7E AR 23 ) ROEE R, pH Al REAR 2 2 i i A= 4
AW, (RO A 25,

WAk, KW pH, Y&, C/N 7
PE T b A MR A R B AR S,
fan, AXFTAEm S, BARA pH EXT EEEA
I, HEAEFHEEY C/N JEF L)
HAE 1992 45, Wardle SEE B4 #7 T 22 F &A%
SCHRH Y 25 M4, A R BB A A S
Yk R EIEAR DG, H IR AR RE R AT HLAR AR
E RN R E e AR R I, AU/ TR
RETEMF/BY pH 2B EIEMHX(P <0.05),
Sat/Mono . Bra/Mono, G+/G-5 pH & & 4
K(P<0.05); TEMMNEET, MEEMREKLH
&K% SON Ml C/N EA M Lk (P <
0.05); FERZMNET, A YRS L5 5 404R
Apa, SOC M TP A — & M M C (P <
0.05) , FBHIREE K 78 52 Wil il 2= P 1 v 25 A4 1ef ]
RESA B UMES FE P, BT RBE RN 77,
A RESHE T A RS T IPE AT, MM B A8
IR 1 A B )
3.2 AEZTERETEMEFRIFERFH
i) iz

M) - A9 A R R 1) B8 PR 76 AN ) 28 i) R
ET WA —EMER, RS R EN, *
AFREETS, Bt HErF 5 DOC Sk b 2 1
Ko AR BN, ERFEET, Sonl1-15
I 5 SOC, SON, DOC Fil DTN 5 & 25 iF #H
K(P<0.05); FERARNET, Atk +HHETg S
SON #IDOC 2 B FEIEMHI(P <0.05) ; FE/NA[H]
REET, HAl - Err 5 SON, TP, DOC #i
DTN 2B FIEA (P < 0.05) . Vi 5k EUE
Y2 sg ) - R E D BRI, X 5 T ARG A R
—3, FAh, EHUNSRINET, Shk e S
C/N B AL, F/B I C/N L2 ki,
FH] C/N I fiig T 22 330 o 5% 1) 3 % 245 49 [) 422 5% i)
b utz /SR

3.3 AEZTERETHZMTEMEDNSTNES
HFARE

AR R, EESE T 8 %R NLRE
225 LS TT LAAE S AN T A B A
NI /INYE T N R B A e 38— Ak oA, NI n
T HEERUEDI R A 18] A A e, B/ NS R T3
B TFsgm, AR Es, B2 R ER
K, WEY PLFAs AEW a4 S5 REOGE R, s
B8] A A R B/, X SRR S R —8, 7F
KESJAIRE T (20 m x 20 m) , WRh A4 B
WA ARAR Ay . SOC At 34 R S 81% ) hire A
P /NS T RUBER SR SRR S AP AR AR X L
()2 S PERRATG,  DNITTRE A 2 A1 %oF - 98 s M AR - 18 7k
AW 5 e L 23 Bl 2 B IR, AS B 5 38 b Pearson
FASCAEST BT LA B RDA 43 B3R B, FEAN TR 25 ] R
JEF, £A5HFRMEY PLFAs & M4k
YT 25 40 R At - SJENT R 2 ) P A DG B b 2
B, ULBRIRIZS 8RB 52 M S 2 R A 1)
FRHTFOAEES

4 ZEig

(1) AWFFERY], BIRAEAR 2 W] R F 3R 5T
T WEY) PLFAs AR BRI RETR S5 40 FI
PACE DI ) B 3 22 S, (R PREE RX)  0
WEYRAE RS2 B B 255, HAR PG T
P A AR, (2) ERERJET, HHEEK
#&. SON, DTN F1 C/N XS o2k Wy e ik F Sk fik +
HERPAT R, HHA BRI, HiE R
BERII/)N, B FREEIN TR AR PLFAS A% |
ARV 2 R ARt - SR IR B R B A AH G B 2
WA, Ak, WA PLFAs AW AR R AL b
23 [A) RUBE ) 40 /INTIT AR AT, s 2 oy 7 RUE 38000 ) A7
e, PEUINAS AR T BR5E A A4 58 B AT A 58 R
23 (6] F ARG R, 2RI T SR A 1 0 43
B, (3) TR AHIITH, RO =S 8] R
[, BCkAT 2202 [ RUBEXS FUiFoe, A2 2R AR 25
FRUER A I A ) RUBER AR RS, Bhor b2/
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