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FoERALE R R LER A AR R&ET %A (EBF,500 m) 4 #F 4 (CF, 1200
m) I % 1 B (SDF, 1800 m) £r & 1L ¥ 41 (AM, 2100 m)4 # 7 [ 4 AH % 2 AL + 3% (0 ~
10,10 ~25.25 ~40 em) #ATH I, SREF N, LRMEME N KA 9w Loy 3w B 3% 48
n, 7 0 ~10 cm £ & # EBF .CF SDF AM 3£ £ 4 & N 24| % 106.7,140. 8 254.9 fn
355.8 mg - kg A REBERZ AL IEMAENENZREF(P<0.05), LEHENENEO
~10cm X ERER , MAELIERFENE T EH RN, 4 HAREEHEE N3 AHLE
ERPLEMBAEMENFEARENZTHIRM, X UAE -  HEXANL T RE,
HEXRZ,ZEZRK, HXOWTEH,ZE0~10 cm 2 EH WL EMENE N B ERHEER
EEFHEEAFELIERE L EAVRRANAE MW LEHREDENZTTHE
RWETEATELEARS;ELREE,
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Spatiotemporal variation of soil microbial biomass N under different vegetations along an
altitude gradient in Wuyi Mountains of Southeast China. WANG Guo-bing', WANG
Feng'”, JIN Yu-hua', WANG Jia-she’, RUAN Hong-hua'“* ('Key Laboratory of Forestry Eco-
logical Engineering of Jiangsu Province, College of Forest Resources and Environmental Science,
Nanjing Forestry University, Nanjing 210037, China; > Zequan Technology Co. , Ltd. , Shanghai
200333, China; *The National Natural Preserve of Wuyi Mountains in Fujian Province, Wuyishan
354315, Fujian, China). Chinese Journal of Ecology, 2011, 30(4) . 784-789.

Abstract; In order to understand the spatiotemporal variation of soil microbial biomass N and its
main controlling factors in subtropical forest regions in China, 0-10, 10-25, and 25-40 cm soil
samples were collected from the evergreen broadleaf forest (EBF, 500 m a.s. 1. ), coniferous for-
est (CF, 1200 m a.s. l. ), subalpine dwarf forest ( DF, 1800 m a.s.l. ), and alpine meadow
(AM, 2100 m a.s.l. ) along an altitude gradient in the Wuyi Mountains National Nature Re-
serve, Fujian Province from April 2006 to January 2007. With increasing altitude, the soil mi-
crobial biomass N increased significantly, being 106.7, 140. 8, 254.9 and 355.8 mg + kg™ in
0-10 cm soil layer under EBF, CF, SDF, and AM, respectively, and there was a significant
difference ( P<0.05) among different altitudes. Soil microbial biomass N was the highest in
0-10 cm layer, and decreased gradually with soil depth. In the four ecosystems, there was a
consistent seasonal variation of soil microbial biomass N, i. e. , the highest in winter, tended to
decrease in spring, and the lowest in summer. Correlation analysis showed that in 0—10 e¢m soil
layer, the main factors controlling the spatial variation of soil microbial biomass N along the alti-
tude gradient were soil moisture, organic matter, and total N, while the main factors regulating
the temporal variation of soil microbial biomass N were soil moisture and temperature.

Key words: Wuyi Mountains; soil microbial biomass N; spatiotemporal variation.
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I E Y R R N RS 5P AR R <5000
o’ i ) FBE B AR P 4 o8 0 B LAk 2 A
KRR AR Z IR, C/N MRS ~6
(EEES,2002) , HIEHED AR N ZEHEN
R —AEEAE R HHA B R 5 R
PEAE R A HE /UG A A svE A N AR Ik
FHHBPETE R (O B A5, 2001 5 EWCERE T
Jik,2003 ; 5K Hi 2% 45, 2005) , HIEMAEY Y R N
AT R HE N R NIEIR AR S P 25, T 9% 1 45
ME YR N WE KA B TRt L850 N
R A R R I A 0T, % 1 42 8 IS A FH
KA FER R BA SL R R 3, Rl AR 5Tt A 4
Ay N A A A A58 A 0 0 A R v R Y
N, O X il % 400 A5

H % EIE R AR Y E N ST 24 v
FEZE 1 B 25 (L IRCEFE ) ik, 2003 ; Barbhuiya et
al. ,2004 ;Devi & Yadava,2006;Soh et al. ,2010) A
VIR A o (R a4 2001, 2003 ; Kushwaha et
al. ,2000;Zhou et al. ,2010) Kz H: 52w PRl & 55 J7 1
(Singh et al. ,2007 ; Wang et al. ,2009 ; £ 48 ) 55 |
2009 ; =2 75452010 ; £ HOEAE 2010) | (HRAETRIE
HA T BT 1 X 56 T R E W AR W N ST iR
A HRAE AR SC LA T LA [ SRR AT S BIF 5
G BT R R W A W N VISR B A B A AR
SR S R R B, B TR a2 R B T A
AR S R G FR AP RLAE KR s AR s
WHE,

1 HRMXREHARFE

1.1 AR5

A A L R K F SRR XA T AR e v
AbHB, B A B R 27°33'N—27°54'N, 117°27 E—
117°51'E; 4E ¥R 12 °C ~ 18 °C, 4F 2 A XTI
82% ~85% ,AEZE H 100 d LI I, 4E R /K & 2000
mm 27, A5 R 26 B A BAE T AR e K AR A
e 6B 1 O H SR MR R RS, BRI LB
B LUk TR0 TRE AR T 2158 m, A W BLAT 1% 00 A 58
# AR R SRR AR (HE3R 200 ~ 1000 m) 4 RETR
ZAR(1000 ~ 1350 m) AR (1350 ~ 1750 m) .
T LLEAR (1750 ~ 1900 m) LA Kz i 1l 2] (1750 ~
2158 m) SN [A YA Y AR T o T T A g AR ER
AP RE VR O FEAS RS BL AN

HERFEAM A (EBF) . 4K 500 m 247, ZJE M

GEKL  FhEAUNIE 2% T AR ZFEI 042 9. 2 em, MTE
B AR P R R Dy L M B R R =80
em TR ZIE 3 ~ 4 cm, PLFF Ry KA ( Castan-
opsis carlesit) A& (C. eyrei) ARAf( Schima superba)
£

EFIEAR(CF) o 4K 1200 m A2 47 MRAHER B 5
ML N B, B2 DLET LAy 3, P 4222 em,
TREMAT R Z, 15y 1l s, R B (40
em £idy) ,RIZZAM, BB SIS 5 ~7 em,
ﬁE%‘ﬁ‘j\]ﬁﬂﬂﬁ(Pmus tanwanensis ) \Htlfﬁ’rfr( Oligo-
stachyum oedognatum) 5§

W5 IHEAR(SDF) o 3K 1800 m ZE47, LI I
R i S i 5 7 A N e Sy BCiLY g e o
R, FE A 4 ~5 em, RFEFN A
( Symplocos paniculata) B4 ( Tsuga heterophylla) , It
1RA i 82K (Stewartia sinensis) &

F LR (AM) 4K 2000 m A2 AT, RETE S5
AR ] B, AR AL, EELURARE
( Calamagrostis brachytricha) £, HEARF 2 43 A H
[|],F = 5 A 8BS ( Rhododendron fortunei ) | At JL 4l
( Mahonia forunei) %5, + 3 AL A +, + 2%
WE(30 em Z2A7) , BREIGEMG 1 ~2 em, AN[RIEESRHE
B et 2 PAE T WL AR 1 (JH] %% ,2000) .

1.2 RSERES AR AL oY

I3AE 4 RO R R B N e AR M LB, 45
BEPLBCE 3 13 mx3 m BYE A, 4 R
12 e, HEAR 2 em K15 em 3L
FERG, 53 BT B AR N AT 3 — A4S L0 ~ 10,10 ~
2525 ~40 cm )= £ 5L 200 g 4 0] SCE A HEAT S
INFTR] KR BE, B th A7k AEIAR R AE 280, LR
] 3512 2006 4F 4 7 7 J .10 AF12007 4£1

TIEBUE Y A Y RN SR B AR IO
(Brookes, 1985 ) . H AT : 0.5 mol + L7 1Y
K,SO, M BOoRl (£ : =1 :4) 1625 CHZFMT
A GE 3% 30 min (300 r - min™") J& FHJCHE
IRARILUE , 7E 1 UE W PN AL B R KCr (80,),  Zn
B \H,80, ,CuSO, AT, e Ja HEIL G2 R AU
. TIEMA YA YR N(MBN) BitE AN,
MBN=EN/KEN, X" . EN HHEZE 5K EZE LT
PR AR Z A 1 2218 ; KEN h R ZE R IER A Y)
IR B K, S0, BT HHC EE B, HUE 0. 45 (Brookes
et al. ,1985)
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Table 1 Soil chemical and physical properties at different elevation gradients in the Wuyi Mountains

FE T2 BAEPLC 4N 4P 4K pH T E
(cm) (mg-g™) (mg-g™) (mg-g™") (mg-g™) (g+em™)
SR AR 0~10 44.78 5.46 0.83 0.18 4.52 0.96
10 ~25 30. 09 4.72 0. 66 0.13 4.82 1.03
25 ~40 24.39 4.69 0.49 0.07 4.86 1.16
AR 0~10 59. 63 5.58 0.45 0.41 3.93 0. 80
10 ~25 26.92 5.27 0.36 0.21 4.76 0. 90
25 ~40 24.01 4.16 0.23 0.11 4.72 1.03
V= 1L AR 0~10 96. 27 8.05 0.93 0.38 4.36 0.71
10 ~25 60. 12 6.05 0.72 0.19 4.85 0. 85
25 ~40 42.94 5.12 0.37 0.13 4.90 0.95
e L B 0~10 140. 45 10. 06 1.43 0.49 4.53 0. 67
10 ~25 98.91 8.96 1.03 0.37 4.82 0.73
25 ~40 48.43 5.35 0.78 0.26 5.04 0.93
1.3 b _asor
o - o . e _ TN) 400+ 00~10cm E10~25c¢m [025~40cm
Geih oy MR F SPSS 11,5 Gt 4k ik 47, A < 3500
Ve — e — 5 Ny 50 L
TREARCASH BE AN [R) 198 )22 Wk S AN [a] 227 22 [B] - e i Ak @;‘5"0’
- - . Z 250+
Yt N 19255428 A one-way ANOVA 434, K FHZk i i 200
ISP e R R SRR £ 12 S o |
B 41 = N N 100+
HRUE R C MR AR SR T R o ﬁﬁﬁ
BIBAH SRR R 0 EBF CF SDF AM
izt 23]

2 HRE5HMH
2.1 AR A Y R Y N s (] 28

SRR

TE0 ~10 cm 12, EBF CF .SDF . AM 4 K[
TEFARAR B+ AR W A ) NOAE S 30{E 43
106. 7 .140. 8 254.9 F1 355.8 mg - kg™, 7F 10 ~ 25
em 1 )2, FIEMAY AW N AT BE 55
52.07.79.96 158.70 Fll 264.74 mg - kg™, 7F 25 ~
40 em 2, HEEAEY Y N A AE 50 R
23.09 36. 48 .65.72 F199.96 mg - kg™, AN[EHERZ
B R E A Y N 22 5% 3% (P<0.05), 34
TR R E Y Y N WO B Y AR 1k
FIH T — B R, BPRE A AR = BE A, 4
BRUEY AR N BEE I (E 1), FER R
B g IERUEYAEY R N FEO ~ 10 em 25
fe, o LB - J2 TR BE A 38 i 3 W /)y, EBF
CF .SDF \AM 4 PR [V AR ZEARL 0 ~ 10 em +)7
TIEHA DAY R N 3 AE 10 ~25 em )2
2.05.1.76 . 1.61 . 1.34 %, /& 25 ~40 em + 21
4.62.3.863.88.3.56 {5 (1), A[A] 458 )2 1k ]
IR AR N 22573 B3 (P<0.05)

E1 4ARSBHERTENEVENENNZTEER
FHAE

Fig.1 Spatial variations of soil microbial biomass N under
four different plant communities

2.2 RFIVERAE R A Y E YR N AR
SRR

70 ~10 em 1), EBF CF SDF Fl AM 4 ffR
[ PR A A IR E D A i N & e e RRh
148.2 173.1 298. 4 F1438.4 mg - kg™', 3+ 2/
M) 1.44 1.24 1.19 1.27 f5, R E F 1 2.45 1. 87,
1.48 1.56 1, 2k ZERY 1.28 1. 10 1. 11 1. 22 %,
TE10 ~25 cm +2H125 ~40 em + 2, HIEMAEY
A N T SRR SRR 8
PORLA T, B HIE A A i N & T, o
W2 HERAR(FE2) . TRV, 4 FoR [A]
WRIBE IR AR N AR YRS T
IR (P<0.05) .
2.3 HEEHAEYAEY R N R B WA

gh A iR I R — AT b B 2R B 3 A
YWEYE C MY AR EY & MEYR A, L
e AR o 55 R 9 B EE (AU 55,2008 ,2010 5
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Table 2 Seasonal variations of soil microbial biomass N under four different plant communities

= )2 (em) i AR EFp AR WV 5 LR [ |
B 0~10 102. 65+9. 44 139. 65+13. 51 250. 42+23. 07 344.80+27. 35
RS 60. 42£5. 67 92. 81+9. 36 201.02+18. 57 281. 37220. 26
" 115. 47+10. 62 157. 44+15. 09 269. 61+24.70 358.41+27.59
EES 148.24+13.24 173. 15+14. 61 298.42+22. 36 438.43%33.75
B 10 ~25 44.06+4. 12 65.74+7.58 150. 57+14. 20 237.27+18.27
ES 30.24+3.21 60. 55+4. 39 119.98=+11.23 181.3413. 04
7 54.41+5.09 82. 11+8. 01 154. 12+14. 68 247.74£16. 48
G s 79.58+7. 35 111.43+10. 89 210. 11+20. 49 392. 6+30.23
B 25 ~40 19.08+1. 84 34.07+3. 33 64. 18+6. 02 97.36+8. 49
BZ 15.32+2.24 26.34%2. 66 52.98+4.94 78.52+6.74
(&= 23.56+2.22 37.21+3.59 66. 47+6.22 100. 08 7. 70
s 34.39+3. 18 48.28+6. 58 79.235.27 123.87+9. 53

JE 7%45 2009 ; i 2545 2009a,2009b) , X + A= 1)
&=t/ pr o \W O o - A N R v o B 3 T == s R 1
AT SR RZR T 0 ~10 em )2, BIAS YA %
SRR T 0 ~10 em + 2 HIEMUEY R R N
() £ ZLRZ A N7

AT 4 R EW] AE 0 ~ 10 em )2, 31
B HHEERE | HEMAEYAERE CR  E
AYEYE N BN AR EEASE T, Hdh 5
TS R Y R R N B Z AR R 5 O
5%, ULIAREI P12 1A K IR 25 A R T - ek

YWY E N 2B EIEM, RH LA &,
FIERN S EHER R 0 ~ 10 em £ )2 450
YA R N IR E S S FEASE T,
TR 58 C/N pH (A AR EW i R Y
AEXF 0 ~10 em 12 HIERUAEYIAEY N UK
B EE )28 (B2 SR TC R E (K 4)

%3 TEHEVEVENSHTREMETF

Table 3  Relationship between the seasonal variations of
soil microbial biomass N and its affecting factors

Tl +3 AR HEY
VIR <HE- Vi )ﬂi YH BE =N i\
I N GOBLR  AVRE Y B R D4 A e R RAR
IS S S e ot S b7/ LR/l AN IVE S E R P AR R EL 0.863"* 0.859** -0.500° 0.354  0.137
BEEW(E3), P 0.000  0.000 0.049  0.179  0.706
F0~10cm +2, HEAVRSE, HEAN n 16 16 16 16 10
o A SENR BE NI ARORE BE B A v, O LS R e *#P<0.05, % * P<0.01) , & 4 [,
F4 ITEREDEVENZTEATREWEF
Table 4 Relationship between the spatial variations of soil microbial biomass N and its affecting factors
TR AR +3E c/N +HER E T HORE 13 pH MARA Y YA
FHOC R B 0.957* 0.988 " 0.833 -0.765 0.969 * 0.539 0. 49 0. 650
P 0. 043 0.012 0. 167 0.235 0.031 0. 461 0.51 0. 549
n 4 4 4 4 4 4 4 3
3 W B il 2y, Hemp 23 A8 SRR 5 I HUE Y AE Y C A R

3.1 IERAEYAEY R N B S R SRR
TEERUEY A Y E N R AEYIRN N R
SO, PR O 4 S A A i ) T A AR
gy ONEAT LR B 2 A8 SRR, RIRRUEY AR
NGRS S N G EEAT, 2
T N R EE EYAERK N ZRHA SRR

Al A, van Gestel %5 (1992) WF5E 26 B | 76151 1K)
KA TIEEY E Y R N 1B B
TET R E 2 MUY R N R BT o
Ko AWTELIREY], LAY EY & N R EF
B, BRI AR, B MR B B s KT O A4
Zik B e KAH, X 5 HoAth — 2L BIF 5% 45 R BE A — 3
(van Gestel, 1992 ; Markus & Rainer,2002 ; Barbhuiya
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et al. ,2004) . 7EHAT W] 110 52 8 b DX B AH S HF
FRW, HIERMA DAY N 76 = 4E R e B oK
ST AE 5 25 k35 A 558 5 7K F- (Singh et al. |, 1989;
Barbhuiya et al. ,2004) ,{H 2 WA — M REE RS
BEAREZ , 4 Devi F1 Yadava (2006 ) X BB 23 b X 4%
BHEASHRIOT 5T A, LI W) A=y N AR 2=
R MEA ZE IR

XA AR AR PR Y 3% IR W A Wy
A& Ry B > AR S B, 5 A AT LT AR A AR
— B, 1997) o WAEYE C/N (AR s
41 ~8.2,FE N 6. 2 (BRI AR, 1998)
DL XS R, IR A AR Y N AFTEE R
KA RIS, A M4 (2008 ) ifF 55 2 B, 1= i
P eyt N AEFA HEAN IR A bR AR 4 Bl ]
TR 26 5 B2 . SR A (2005 ) BIFSE R
ANE BRI Y AR R ¢ N AR 2 5,
17 HL XA SR B R 3 nmi BeAR, AWFSE R,
A Y i N AUAE A — 1 3 h A [m] 3
BAEE b BA W3 25 5 0 ELAE T IFARORE BE A Ta]
TR A -3 rh s HAT 25 1 2 A28 S
3.2 LIERUEWAYE N RSN T

TR R, IR E W AR Wit N Y2 [|) S 2=
S R LA ML E | I LT A
THEEE S DR R YA R SR
IBITEARE N R B . — B0, A L
AL C/N A ISR B SBR[
AEBRGELIEWEY AR N 23 0] 22 5 10 3 5
# (Barbhuiya et al. ,2004 ; Wang et al. ,2009 ; Zhou et
al. ,2010) . ABFFREY], LA LT & & A
N K AR R 0 ~ 10 em +)2 R EY A4
Yrig N VRO A8 S i AR S T

iR SR SO B i e Py A R G a7/ L Y
H# N Z9 48 5 0 £ % K T ( Sarathchandra et al. |
1984 ;Singh et al. ,2007) , i + 3 E B 5 + SR )
AL REAS 10 2 5 R ) AR KON SR 1 B
ARBL , T TR T A Wy e My N 2=y
AF 5+ (Singh et al. , 1989 ; Raghubanshi, 1995 ; Barb-
huiya et al. ,2004) , BLAh, 1358 5 A g % 1 1
AR IR AT REXS AR W AR W N R R R
SERLE] T —E MIHIEAE ] (Singh et al. ;1989 ; Mich-
elsen et al. ,2004) . AWFFBIFI AT £ B, T4
DR - SR B RS ) AR W AR i N SR
S B T AR AR ML AT BE S AR A

KX N R TR VIR, RITEAE ) A K I RS A
Z, LR R, R R I R AR R
X BT T IR E Y N R A
BRI, T AEAE A A AR HE RS S AR IR I | - S
JER e o H A I R AR, M AR AR G el 4 1 T
Xf SR, e Bt T SR GUEY) N B
TIEBCEY A Y N AEAE YA R AR IR o A o)
BB T SR I I A O AR T N R
TELEZS ZRGEN IR [ R A e, RO A v T A AR I
XF N ZF AR
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