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Effects of afforestation on soil microbial community structure in the arid valley of

Minjiang River
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Abstract ;: In order to explore the effects of afforestation on soil microbial community structures in the arid valley of Minjiang
River, we selected different plantations with different cultivation years and site conditions to investigate soil microbial
biomass and community structures by phospholipid fatty acids ( PLFAs) method. The results showed that soil chemical
properties were different among the types but not significant due to their short plantation time, while the soil microbial
biomass increased significantly with the plantation time. For plantations with different site conditions, soil microbial biomass
was higher in the plantation returned from farmland. The findings of above indicate that the response of microbial to
environmental changes is more sensitive than that of soil chemical properties. Soil microbial biomass had significant
correlation with soil total nitrogen content. It suggests that soil total nitrogen content is the key factor affects the soil

microbial community structures in these plantations.
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TS R GRS R RIS I B S i DL - R il
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DI T -3 G A ) 2 9 A 35 R G Y R A AR
o3 AU I AN o3 A IR0 36 5 ek | £
JIE 3 Ay T T AR Y RIS  Re pR
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5%, Cao %5100 SR WA MR AR U R v R 5% 1 F 1 i 1 A
A i DA [R]85 PR ] P A R N TR - S A= W e v
ZERI 25 R ST BFE T 8 RS AR XA
[ B 26 B0 - S A W 0 S R, T Wardle F
Blouin %5 B 58 Ny + 130 A ) B A2 b b A 1Y
SR, Sk H [ B BT RO S R A T
SO A EA R R AR . RIEPRUEYE
Yy e By, R DRI TR R B, — AR B AR
P T RAT BGRAYY) BUE PR RE ) A SRR AR K
KA MIFRIENIRE ST . WA B A [ 4 FRAA
[7) = A 7 2R L3R YRR AR 9 22 S e 0 T 4
rey AL T, A BEF AT Hp 2 R BT IR B A
R

AR ST X R VT ST A5 DA [+ e A e ] g i
YLAA ( Cupressus chengiana) N TG ST 44T
FROUR YT AR A TR - S G A 1 A ) AR P e s 245
MLURAEATI ST, & 1E 48 78 AN W) 57 M 5% A BN T i
RIS ] (89 N AR - S Gl A8 0 6180 532 Wi, 3 77 R 28 A
o5 RGO R, I XA B SR B F-
PRI .

1 RFAE

1.1 WH5EIX H SRR

TFF 5 b 5L T 01|45 B 30U5 J IS T 1 9 M 38 B
REELLLARIX, 122 X2 A0 (R IR YT ST 45 X, J& il
AU L X, Z M ARSI 12°C, &4 H

HR A7 1200—2000h , 4E #4 F 7K it 584mm , 4E
ZER AN 1399mm , 75 K i 2 BT A 0 2.4 1512
ZIX TR o B KRR P
TAREALE AR AR 5 TR S LA, 1% X AR AR 4 i
AR R AR BT T T, R T K
AR AN TR) s BRER ) A N T IR B A b st T P A
FF B 17T A B A b 25 22 B A - i R PSR
1.2 SEEGETH AT AR i R AR

TERET-2% 1) b BE, 16 3% 3 1] N 4 9 28 AU LA A
[ {35 K B 7] 22 5 79 2002 4EIRVEA AN TAR (1) |
2006 AFURYTAAN TAK (2) F1 2011 AR TTAT N T AR
(3) , e BT L EEE N TR, B,
VBRI A L) s A ] 4EL 57 3t 2% 12 A ] B9 2003 45 D
TTAAN T AR (4) F1 2005 AFEIRIT AN T AR, Horp 2003
AEMRYTAR N T MR R BB 1 i A T 4K, 2005 4F
WY TAR N AR AR BT 1L 38 1 AN AR,
LSRN B K 22 5 B 2005 ARIRYT AT
T —243 A PR 8 2% (5) A BB g
U (6) PRSI 4% 3 MRt AR T T A ol 22 01 5 R
K,2002 AN T AT 3£ ZHREA LI H W4 (Ajania
potaninii) AT (Artemisia sacrorum ) AL EFh ,
1R 0.47m , HEA B35 FE 208 59% ; BA ) 32 2 1) i
BEE RN 2480 0.20m , BEAS M5 R 22%
2006 4E N THAK T HEA 32 DLAT oM D 3, 2
H0.47m , HEA BT LN 62% ; A ) 35 L) 404K
¥ ( Capillipedium parviflorum ) N £t 2 Fh, Y5 &5 N
0.37m, FA BT E N 40% ;2011 AN TR FHEA T
BEPVERFTE A PR3, 2550 0.40m , HEAR B35 8 2
K 64% ; FA N T FE DL BT B RO PR AR B E N
0. 17m, FAR B3N 20% 5 2003 N TAR FH#EAT
BLVERHAT B E IR ( Caryopteris tangutica ) Ry i
ol 24175 A 0.53m , HE AR B 55 E 2R 30% ; BAS U] 35
LA AR R Ry L 35, 100850 0. 11m, B 8 55 Ry
28% ;2005 - N TAKT #E AR 22 DL 3 4E ( Sorphora
davidi) HALHFR, ¥R 0.47m, BEAR B35 4N
57% ; WA 32 E DUKE B 5 5 ( Deyeuxia scabrescens)
PSRN, R 0.36m, HA BTG E R 40%, 5FE
YT A A A 150 R s ) AR S 0 L3R 1,

2012 4F 9 H  ZE AR N T AR 422 3 47 1
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W FEMEAEAT JSOR A S IR A ORI, L 0—20em £
BT RIS AR, T HAF RS =, Pk -3
FES R ABR PR R 52405 o 2mm 0, 53

PO AR — B T 4°CARIRAETE, 1T T3
YAk (MBC) F1UAE 99 A= ) 2 &0 (MBN) 119
W DA M 58 pH 50 & S il s o) — I & F
—20°CR BT, T PLFAs [l

x1 HROELRER

Table 1 General information of the plantations with different years or site conditions

P

TG

I A RS N 3 . . REbEn %73
Land use types Number Agesa  ean tree height/m - Mean basal diameter/em Sl em Altitude/m
(mean(SE)) (mean(SE))
2002 4F A Tk The plantation of 2002 1 10 3.30(0.20) 5.84(0.30) (79.06, 78.30) 2380
2006 4E A TH The plantation of 2006 2 6 1.41(0.04) 2.61(0.09) (39.55, 39.91) 2336
2011 4E A TAHK The plantation of 2011 3 1 0.57(0.02) 1.11(0.08) (23.34, 21.61) 2262
2003 4E A Tk The plantation of 2003 4 9 4.17(0.11) 5.39(0.17) (105.98, 95.71) 2249
2005 4E A TAHK The plantation of 2005 5 7 1.15(0.05) 2.03(0.07) (35.08, 35.47) 2331
2005 4F A Tk The plantation of 2005 6 7 2.51(0.08) 4.52(0.14) (59.51, 62.64) 2260

1.3 HEA T
1.3.1 s e i
498 pH{FL A0 5 SR FH 3 208 AR A 0 5 - 458
A HLEK (SOC) Fr 5t >R FH 2 4% R B A1 i Rk o 5 +
e (TN) SR LR Zk e Tl 2 (TP) R
FHARSRT L A0 22 5 280 (TK) 3 a5 R FH B i i
e T E
1.3.2  GUEMAY R A E
I YA YRR (MBC) F 3380 W A= 1
A MBN) B9 R A B 28R vk ) 1
H L ZEAN I 25°C A5 A5 F T 55 5R 48h, 4 B
2R 0.5mol L7'K,S0,, 205K FH4A HLik B
AT (TOC-VCPH A HLk A sh 7 Hr ) Mg L
IR T A A B A U W A PLER A4 &, MBC
(mg/kg) Fil MBN (mg/kg) 43l th T xR
MBC=E x2.22
MBN =E,x2.22

i AR 2E(E 52.22 AR IE REL
1.3.3 (A=W ievs a5 A 4 il
ST R T b R A ) I 2 R B A 07
vk (PLFAs) . R A9 735 /2 Bossio F1 Scow! '™ 7£
Bligh Fl Dyer' "' () )y ik 360l AEIE K, FLAAL IR
WR AR ST 8¢ T L HAYEE + (135 2mm i
J5 N TR BRAFBIAR DV DR TS B/ INMkL) A
I B R (2:1:0.8) BT 35mL Teflon
PR % 2h, SRJEFE 25°C F, B0 10min (2500

r/min) . fIIA 12mL CHCI, F1 12ml 8§52 2% vh il 2] 53
FE I O 1 A = T R 72 AN 1 SO o )
O FRE S I 23mL SRR B0 T B Fl 4 1
o R P T 7R 4R % A L3R Bh 0.5h, 2R 7E 25°C
T, B0 10min( 25001/ min) o Kf B T AR A
BB 3 o FE o3 BT SF 2min, #FE SR, AR
2 RV} 16 2 Ko i =F h i R 2O K
MK B FR AT, 78 30—32°C 7k I h NI+
FANTHAEWENG , SR )5 % ARECAE (BondElut; Varian,
Palo. Alto, CA) . 435I FIEEAT; , DA R0 P v f e
HE, 35 R U0 RN RV 9 (53024 i g o i A
PERSITIR) o P B0 L R B2 A i i NI I 8 0 VA
B BB B T (N, 32°C) , AR TmL T -
FHZE(1:1 mol/L) Al 1mL 0.2mol/L KOH H {7 K
P IR A1, 37°C /K% 15min, B HG A 0. 3mL i
iR, 2mL 1F & %¢ Al 2mL 25 8 F K, R T I8 &
10min, B WM R )28 2 — R IR O /NE . B
2mL IEC %8, ¥ 8h 10min J5 HHBRAEY [ EEE
XN R T/ NE R R N, R, SRR FR I
FR(C19:0) MIE C el it I, A HE(E 6890 S AH (4
151 ( Hewlett-Packard 6890, % HE 1, & [H ) #f 17
M E

T 40 B A L T8 4% PLFAs #9465 %F (nmol/g +
) FIFXT (mol% ) HeBE . LSSl A 105 R 1) 1 4
b S RS it 4 BRI B A ) R X
DLW AE G 7 R Y R BE (nmol/g T ) /s AR 9
(A a0
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TEARWSEH 14,0, i14.0, i15:0, al5:0, 15:0,
i16:0, 16:1w7c, 10Mel6:0, i17:0, al7:0, 170,
cyl7:0, 10Mel7:0, 18:1w7c, cyl9:0 FH3KF8 /5 24
W2 i14.0, i15.0, al5.0, i16.0, al7.0 H1 il17.0
X R E L RHEMER (G, 14:0, 150,
16:1w7c, 17:0, cyl7:0 Fl cy19.0 FHHIE/RE 22T
FAPERE (G7) ' ,18:2w6,9¢ F1 18:1w9c FRFE /R H
BP0 16: oS Ok 35 8 A\ K T AR I TR
(AMF) "7 10Mel8 ;0 FHRH8 /R 2k 14, B/ 40 i
F(F/B) JH 18:2w6,9¢ 18 : 10w9¢ i FI4% 40 H 45 715
Wy B ORI 2 HofthRh 24 160, 161
20H, 17:108c 158K HIR THA AR Yy i B it TRV
M, VA ERTARBIM A WA PLEA SRR AHE
FE XS IRV S0 PLFAs &,

1.4 HdEabi

HEAT A )7 2200 B ( ANOVA) | K6 56 A [ it
s () FIAS [7] 57 b 2% 4 1) = 38 s 2 0 A= W 1 45 PP A
TR & w S5 1 22 5 W3 PE W MK R BN p<

0.05, frF e it SPSS18.0 58 i, I 3 L4 20 #r
(PCA) KA 5 + 18 S A= W Al Wl i) 22 S vk, BRI
Sigmaplot10.0 # 4T 5 hL

2 ERE5SH

2.1 HEMOS AL T R )

e 2 S TUFP A [R] 3 AR IS (] F0OAS [] 57 L 2% 14
0—20cm + 2 HHEfb A AL, A 2 W LR
HH S TR] R AR ESF PR £18) e VTN T A B s b s ] ) 3
i, H A HEA HLER (SOC) A4 (TN) & B S 34 0 iy
B AHRTR] 1 AR IS [B] 4 N AR ] JC (2 35 25 5% (P>
0.05) , pH L Fifi 1% FRHST 8] (14 385 i 2 B AR ke 3, 3
i 2002 IR VTAT N T AR £ 5 pH {H 8 3K T 2011
AFURVIAR N MK (P<0.05) o AN [) 57 3 26 11 %o - 3
pH SOC TN F1 TK (3 Wi ¥ A @ 3 (P>0.05) ,{H
R IR IR BRI 78 J A N TR (FEH 4) -5
SOC Fl TN &t /5 T BARTE L 18 i 1 N AR (B
5 FIAEHL 6)

®2 AREIEWEEREAREIMEZGATHREELFER

Table 2 Soil chemical properties of the plantations with different years or site conditions ( mean(SE) )

+Hb A R 2R ALK SOC LA TN A 2 TP 2B TK

Land use types ot (¢/ke) (&/ke) N (&/ke) (¢/ke)
1 7.69(0.04)a 33.20(1.78)a 3.49(0.13)a 9.51(0.43)a 0.50(0.008) a 3.54(0.11)a
2 7.80(0.08) ab 31.59(2.30)a 3.48(0.21)a 9.06(0.11)a 0.53(0.05)a 3.74(0.26)a
3 7.90(0.003) b 28.99(1.77)a 2.99(0.13)a 9.66(0.17)a 0.39(0.02) b 3.53(0.25)a
4 7.81(0.005) A 30.41(0.56) A 3.43(0.19) A 8.90(0.45) A 0.52(0.01) A 3.09(0.06) A
5 7.83(0.04) A 28.26(3.31)A 2.97(0.19) A 9.46(0.55) A 0.52(0.02) A 2.85(0.27) A
6 7.00(0.07)B 30.37(0.44) A 3.30(0.16) A 9.25(0.58) A 0.38(0.02)B 3.31(0.17) A

[ FANIR] /NG B Q RN T PR ERF I8 9 N AR 9 25 57 835 (P < 0.05) , ANJA) RS RN ] 57 b 2% 14 A bR TE] (49 25 57 .35 (P<0. 05)

2.2 AKX - A W A e R A R R S5 A

ip=Ac
221 MO A W A W R R

AT i AR B T] RIS [) 374 25 28 3 b i 9
A=y B R W A R N 2 3 TR, g rp i
A R P Y IR PR D 1 B i
i, Herb 2002 AEIRTTAR A T AR 433 b sk W A i
B RS T 2006 4E AT 2011 AEIRVTAA N T
M AN TR) 7 3 2% A 0o - S ke A 00 A 0 i PO 5% T
PR HEERUE Y YR A S BRI
EHHD EE SN A TR SRR (£ 3),
2.2.2  HMOT IR IR 2R 5

M2 3 WL ), 3 b 4% 26w R R 0 R 2

(B PLFAs. & G' PLFAs, M G PLFAs, M 4
PLFAs S LT PLFAs MR AR FL B PLFAs FlTZL
P PLFAs) S04 1 B 75 38 RIS [H] A% 35 I w1 hn, Horp
2002 AFURTIAI N TAR - 8 b &S W AR AR TR & i 22
BT 2011 AFURVTAI N TART 9 £3 (P<0.05)
AN 37 b 25 4 7T D0 & B0 Sy R A 3 A b - 8 v g
PLFAs & G'PLFAs 4B PLFAs AL E B PLFAs
2B T RO L B R IR VTR N TR 4 (P<
0.05) , 1.5 G~ PLFAs MK AR HL IR PLFAs FlZL
W PLFAs Yo & 22 7 . JCIR e AN Al AR ] 2
ANFESEH AT, e A W S B R s R %
FGLA: P 26 B AT 88— B

ASTR)TE BRI ] e AN [] 7 o 25 40, 438 vp 2L AR
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& FBEIR IR S R A EEZES (B 1 ME
2), G HE MR PLFA(i15:0.i17.0 1 al7.0) &4,
G I F PLFA (14:0.15:0.17:0 il ¢y19:0) &

B, B PLFA(18:109¢ fll 18:2w6,9¢) 7 & DL KM
BRI PLFA (16 1w5c) 195 HE7E A [F] 38 Ak i
[ AN TAR I I A e B 25 5% . FEAS AT b

RI BEBTEMEVENSERSLXHEBERENRSE

Table 3 Soil PLFAs and microbial biomass of the plantations with different years or site conditions ( mean(SE) )

iR

Land use types

1

2

3

4

5

HEWEY BB / (mg/kg)

microbial biomass carbon

A A YRR/ (mg/ke)

585.07(11.19)a 483.74(12.65)b 425.97(32.44)b 604.58(18.66) A 520.11(46.00) A

535.02(29.42) A

CETIED : 108.93(3.12)a  91.42(3.94)b  70.39(7.84)b 103.65(5.70)A  81.99(3.48)B  89.34(6.24)AB
microbial biomass nitrogen
WA A YR RA L
microbial biomass carbon/ 5.38(0.13)a 5.33(0.31)a 6.17(0.49)a 5.86(0.18) A 6.32(0.38)B 6.02(0.20) A
microbial biomass nitrogen
SRR R IR
Total PLFAY (o) 15.38(0.69)a  13.39(1.31)ab  11.33(0.46)b  16.23(0.60)A  13.39(0.22)B  14.39(1.36) AB
S 2 TGP TR

# [I‘lil" 8 3.33(0.21)a 2.89(0.29) ab 2.46(0.13)b 3.69(0.15) A 2.97(0.06)B 3.24(0.31)AB
Total Gram™/ ( nmol/g)
RS RBAPE R

# BRI 2.68(0.18)a  2.50(0.26)ab  2.11(0.03)b  2.89(0.10)A  2.51(0.11)A 2.82(0.24) A
Total Gram™/ ( nmol/g)

24 G PHME B L 2 ez
# EEK ﬁ:[%] HERPHEE 1.24(0.03)a 1.16(0.01)a 1.16(0.05)a 1.28(0.02) A 1.19(0.06) A 1.15(0.04) A
Gram”™ /Gram
BAIE Total bacteria /( nmol/g) 9.41(0.52)a 8.45(0.81)ab 6.92(0.19)b 10.23(0.36) A 8.57(0.16)B 9.06(0.83) AB
BB Total fungi/ (nmol/g) 2.31(0.06)a 1.73(0.19)b 1.54(0.08)b 2.27(0.10) A 1.59(0.04)B 1.83(0.20)B
FUPH LA fungi/bacteria 0.25(0.01)a  0.20(0.006)a  0.22(0.005)a  0.22(0.003)A  0.18(0.004)B  0.20(0.01) AB
M R AR
Aﬁ@ffﬁ,@/m@vg) , 0.66(0.04)a  0.51(0.05)b  0.40(0.02)b  0.55(0.03)A  0.45(0.01)A 0.51(0.06) A
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Table 4 Pearson’s correlation analyses among soil microbial PLFAs and soil properties
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