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Characteristics of Soil Microbial Community Structure in the Rhizospheric Soil

of Ammopiptanthus mongolicus by Phospholipid Fatty Acid ( PLFA)

ZUO Yi-ling, HE Xue-li*, WANG Shao-jie, ZHAO Li-li
(College of Life Sciences, Hebei University, Baoding 071002, China)

Abstract: To measure and manage plant growth in arid and semi-arid sandlands, improved understanding of the spatial patterns of
desert soil resources and the role of soil microbes is required. The rhizosphere soils of Ammopiptanthus mongolicus in Wuhai, Dengkou,
and Alxa, Inner Mongolia, China were collected in July 2015. Soil microbial community structure in the rhizosphere of A. mongolicus
was analyzed by phospholipid fatty acid (PLFA) combined with Sherlock microbial identification system. The resulis showed that the
soil microbial PLFA had a higher diversity and 41, 31 and 48 kinds of phospholipid fatty acids were respectively detected in the
rhizosphere of A. mongolicus in three different sites. 16:0, 16:0 10-methyl, 18:1®9¢ and 16:1w7c were the dominant PLFA, and the
PLFA of 16:0 (indicating bacteria) had a maximum value. However, the differences in contents of 16:0 10-methy, 18:1w9c¢ and 16
lw7¢ were found in the three sites. Soil microbial community in the rhizosphere of A. mongolicus had obvious spatial heterogeneity: the
gram positive bacteria were the dominant microorganisms in all soil samples. AM fungi, gram positive bacteria, gram negative bacteria
and fungi were all characterized by Alxa > Wuhai > Dengkou, and total PLFA content of actinomycetes followed the order of Wuhai >
Alxa > Dengkou. AM fungi occupied the biggest proportion in the soil fungal biomass, especially in Dengkou and Alxa, which
accounted for 91% and 92% , respectively. We concluded that AM fungi were an important component of soil microorganisms in the
desert ecosystem. AM fungi, gram positive bacteria, gram negative bacteria, fungi and actinomycetes were positively correlated with
soil acid and alkaline phosphatase, total glomalin, ammonia nitrogen and pH. G +/G - were extremely negatively correlated with soil
urease, organic carbon and easily extractable glomalin. However, the fungi/bacteria were extremely positively correlated to soil urease,
organic carbon and easily extractable glomalin. The results of this study support the conclusion that soil acid and alkaline phosphatase,
total glomalin, ammonia nitrogen and pH were the main factors influencing soil microbial biomass and activities in desert zone.
Moreover, the changing pattern of soil microbial community might be useful to monitor desertification and soil degradation.

Key words: soil microbial community; phospholipid fatty acid ( PLFA); spatial distribution; Ammopiptanthus mongolicus; Inner
Mongolia desert
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T2015 £ 7 HTEN S i | 1511 | Flh78 5
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UF 3 BRSSP AT MR, Bk LR B AR IE
B TEBEA R T 0 ~ 30 em 0 N R4 T HEARE
i, K R AR AE B R4 10 R AR AS TR A7 T
M52 % 5 2 mm §ifi. #87r HFEORAFTE - 20°C HI T
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Table 1 ~ Sampling sites in Inner Mongolia desert zone

Heth MR /m ZH
HiT 1129.45 39°49'N,106°49'E
Ly EE LA 1109. 85 39°43'N,106°51'E
Sk Gzt 1141.35 39°36'N,106°48'E
ESEED)N 1002. 99 40°23'N,106°44'E,
it H B 1006. 47 40°28'N,106°25'E
L2 1002. 18 40°29'N,106°23'E
RPN ) 1402.22 39°20'N,106°18'E
[TIETA R IERED N 1468.21 39°55'N,106°41'E
HFEL IR 1482.25 39°55'N,106°40'E

1.2 -SRI

+ 3 pH KSR BT ; EEAHL C Y
ST s AR IR T 4 [ Bh kg b
A Smartchem200 22 ; A XL P HARER 4112 #1240
BEPTH @R R AL K 1 mol - L™ B R #4005
- kA E M E . F SR Bremner 1 Tabatabai
P R R A A R Al R R 95 v )
DAAE5E HRERTIE 1 b JR A 1 0 1 P I A 1
XY FAE R — 4 (pNPP) (0 (pg-g ') Fm. +
TR Bt FH 0 B9 Hoffmann 5 Teicher Fb €832 )
FE LI PE DLV T R RS IR 1 b AL IR ek
NH;-N T8 (pg) KR,

+ 3 Bk 2 7 K 4 0 $E Wright 2T F Janos
USRI E . BBk (FEEG) . Bl ¢ +
FEFRE T, IMA 8 mL, 20 mmol-L~" (pH 7.0) fJ
FrREERR SN H257) , 78 103 kPa ., 121°C 440 F 242
B 90 min, 10 000 r+min " B5.0> Smin, W& 15 ;
BEREER(TEG) . Bl g WA LTl P, A 8
mL, 50 mmol-L~" (pH 8. 0) fF &R ENIZ I, 76 103
kPa . 121°C 254 T S22 M 60 min, 155 5 42 1t 2
K5 10 000 remin "' B0 5 min, YA FIHW. 2510
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I 0.5 mL LA S mL & S5 G-250 YL
L, TE 595 nm AT @, R4 0 & B, %
ol s Wk WA, il bn vl £k SR BR R R
Epe

1.3 BRARIRMIMR 1Y 73 85 5 AU g Al

IR VIR TR A5 R A b s b A W
R TR 2H 43>k 2, 2 4J Bossio 55 19 ) 724 T ek
T

(DB FREUS. 0 g T T FE, i B4
S BGRF R IR G2 i i [ S0 s P s AR L 1
2:0. 8(AFRLL) 14 (4% 138 IR IO i 42 2 42
— ) IR 2, 2 B 12 mL =54
R MR 22 P, #5301 2 min, & 1.

(2) 4tk SPE £ (3 mL & 5TH4k) 208, 7
SIMMA S mL S04, 10 mL PR, )5 F 5 mL A EE
WU, B Y BSAE T8 T, 32°C K I N, TR 4.

(3) WlRfe s PRI T mLL 12 1TH
: FTEEEAI0. 2 mol - L™ KOH ¥ HE 2 ,37°C Tl A 1
h KA 0.3 mL 1 mol-L™' BRI ,2 mL 1EC
B2 mL AR, IOE IR 10 min (FZ IR 51 2
—) B BJRIEC BEI RS A /ML, N, K T4
RF P ERALRE DT B AL . %R 200 L 1E 4%
Vi, FESAR TR (36 Agilent6890N 1) R
MIDI #4224t (MINDI, Newark , Delaware, USA) %%
4 SherlockMIS4. 5 %R 4t ( Sherlock  Microbial
Identification System ) FE1T#ERE BE R 4 5 43 HT .

1.4 BRIRNRITRR A a4 5 & I E

IR IR HR fiv 44 2% Frostagard 25 (R 44 5
V. EERP R T RRIE L B R R A N BR (C19::0,10
ng- L") KFIAEE (nmol-g ") , T I Abaye (2]
MRE T PLRA &8 AN
mF = (PFAME x ¢, 4 x V)/(PISTD x M, , x W)
s, PFAME FiI PISTD 435152 41> Y Fg AL i 1y /2
PURIRTI B, c,, .\ FURRVEIE (nge ) L M, S
WARBE IR, V(L) ORI FEIRR, W (g) REET
TR

M FFfE PLFAs £ & 12.0 anteiso, 13:0
anteiso., 14.0, 15.0 anteiso, 15:0 iso, 15:0, 16:0
anteiso, 16: lw7c¢, 16: 0, 17:1 iso @w9c, 17:0
anteiso, 17:0 iso, 17:1w8c, 17:0 cyclo w7¢, 18;
lw7c, 18:1w5¢, 19:0 cyclouﬁc,,ﬁ":F' 12.0 anteiso
13.0 anteiso, 14:0, 15:0 anteiso, 15:0 iso, 15.0,
16 :0 anteiso, 17:0 iso, 170 anteiso 1 17:1 iso w9c
153 2 [RPHPE A (G + ), T 16:0, 16:1w7c,

17:1m8¢, 17:0 cyclo o7¢, 18:1w7c, 18;:1wSc i
19:0 cyclo w7¢ AR 22 KAMEAIE (G - ). 180
10-methyl , 160 10-methyl 120 :0 10-methyl FEAFjL
25T ; 18:1w9c I 18:2w6c FAFELH; 16:1w5c 3
fIE AM ELTH.
1.5 B 5 58T

JTA R B s e 3 5 A -1, FH EXCEL
2003 B AFREBE FFH SPSS 19. 0 A= ¥ 48 ik k47
PR ZE I 253 HT (one-way ANOVA). R H CANOCO
4.5 FART A 49 - 64T L 40 T (PCA) |, 3
P 530 VR B R EMEIE T RDA 43#.

2 HFREHMWH

2.1 HEFETFWE A0

3 ANEEHL 35 pH B aE M 75 O AR5 4+
2 pH 25 A8 E, 54 + )2 pH ¥Im T i fE
HLBE 2R pH 3K HESF AR E(F2). [
— R )2 R A S0 e R A O
~20 em 12, H-Ff 2 HEIZ WAL fE 0 FpT R
R U S = A S 7 N T N i e S A
—+ )2, LEIREELE 0 ~ 20 cm = 0 AP 73
20 ~50 cm 45+ )2 FEH ] 22 SO0 3

[ —AF AN ] £ J2 % g B0 7 262 1l 1R il 7 O
~10 em A KM, IR 28N 2R o
HRAEAE 0 ~20 em )2, FZ#i T [ (B 40 ~ 50
em 1J2) . GRBOREE R R A LR KM B BAE O
~10 em, £ T 2 HEAE B, B 1 RIPTH7 35 5
EPFREE R0 ~20 cm HEARKME, FHBE )2
UREEHS I 2 PR 3 HEH S BR P R e KA AR
FE 0 ~10 em 4 )2, JFBE 2N PRGBS ARFE
FEHLIE) — 2 BIRLERERR I AE O ~ 50 cm % 2 #T
ST SRR . SRR b PR ek A
FAE0 ~50 em 75 2 AR W = TR . 3 FEHLEER
WHERTEO0~10 em TEERALE 20 ~50 em 55
T 2RI TRE > i > wE .

[ —FEHOARTA] 4 2, R HL C 7F 5 A
LR RAEARAE 0 ~20 em +)2, Bl )2 58 i 5L FRAR
G EH LA PRS LR R AR, BiER
A0 ~10 em +2H e KAA, Bl 252 FEAR
FEE P IS W E 2 = e o = ke Al AoV e 7 N R TP I A= )
A KRMELEO0~30 em T)2. AP EELEX1)ZE
AR AN B S, 7B O RN 3 RAEAE 0 ~ 10 cm
)2 PRI 2 AR . A K R R
HHIFE 0 ~20 em 12, B2 FREHEE. AR
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[d— 42, AL C7E0 ~30 cm EI KL > Biffi 35
> B3 0 ~30 em 2 A W& & T 516 g
H; fEI00 ~50 cm 25 L Z AR P B % & T 2

B[ 3 B0 0 ~20 em 23S K 5 T L% v F1pi]
$i35 20 ~50 em 45 1 2 Bl H7 35 d A WE LT S
AR .

®2 FEHDEESRETEAF=ESHY

Table 2 Spatial distribution of soil factors in the rhizosphere of A. mongolicus

by 7 b FRrEwime BT RR A JUx Rt EEG TEG — AP AHLC 2R HMK
/em /pgs(gh) 7' /pge(g-h) 7' /pee(geh) 7' /mgegTt /mgegT! /pgeg™! /mgegm! /mgegT! /pgeg!
0~10 7.53Aa 11. 04Ab 26.73Ab 4.69Aa 2.75Aa  1.50Aa  2.94Ab 7.59Aa 0.80Aa 76. 10ABb
10 ~20 7.66Aa 9. 18Bb 18. 33Bab 4.50Aa 1.83Cb  1.04Bb  2.45Ab 5.24Ba 0.50Bb 77.24Aa
B 20~30 7.78Aa 4.64Cb 16. 47Ba 3.80Ba 2.34Ba 0.92Bb  2.24Ac 4.66Ba 0.29Cc 64.78Ba
30 ~40 7.82Aa 4.20BCb 14. 60BCb 3.24Cb 1.42Da 0.90Bb  2.51Ab 4.35Ba 0.27Cb 64.51Ba
40 ~50 7.92Aa 4.30Cb 11. 84Ca 3.15Cb 1.73Ca  0.80Bab 2.26Ab 4.69Ba 0.30Cab 71.02ABa
0~10 7.45Aa 4.16Ac 13. 03ABc 3.99Bb 1.41Ac  1.67Aa  6.94Aa 3.60BCc  0.54Ab 91.21Aa
10~20 7.42Aa 1.43Cc 14.51Ab 3.60Cc 0.90Bc  0.75B¢  5.73ABa 3.86ABb  0.57Ab 80.82ABa
fEF 20~30 7.48Aa 1. 84Bc 10. 10BCb 3.73BCa 0.79Bb  0.42Cc  4.90ABa  4.05Aa 0.49Ab 65.61BCa
30 ~40 7.34Aa 1. 81Bc 5.62Dc 4.63Aa 0.75Bb  0.48Cc 4.16Ba 3.74ABCab 0.46Aa 63.13BCa
40 ~50 7.48Aa 1.36Ca 7.84CDa 3.52Cab  0.64Bb  0.46Cb 4.64ABa  3.48Cb 0.26Bb 61.00Ca
0~10 7.41Aa 20. 02Aa 43.53Aa 4.09Ab 2.25ABb 1.69Aa 5.14Aa 5.16Ab 0.93Aa 73.14Ab
10~20 7.41Aa 13.73Ba 21. 84Ba 4. 05Ab 2.48Aa 1.39ABa 3.50Bb 4.96Aa 0.87Ac 69.10Aa
Ffis 20 ~30  7.41Aa 12. 02BCa 19.49Ba 3.84Aa 1.86BCa 1.10Ba  3.39Bb 4.31Aa 0.90Aa 51.53Bb
30~40 7.41Aa 10. 11Ca 24. 89Ba 4.21Aa 1.61Ca 1.20Ba  2.93Bab  2.91Bb 0.42Ba 38.28BCbh
40 ~50 7.41Aa 10. 44Cc 12.96Ca 3.76Aa 1.43Ca 1.13Ba  3.01Bab  2.62Bc 0.38Bc  34.41Cb

D AFREF R R —H A L2 25 B (P <0.05) , ARG FREFRRAFEFEHIF— 1222 57 8% (P <0.05)

2.2 TIERCEYRE IR SR AR
2.2.1 HIERAEY) PLRA A Yikric B8k

MNP SETT 0 | R 1 FNBI 73 3 R - SRR S
FR RGN ) 41 31 48 FREENE IS T RR , EEUK
F0.01 nmol-g ' 28 F PLFA 4 ¥ihric ¥E4T 20 Hr
(£3). WRAEEAFEE A Y 2 M AHE, AH
Mo Y 22 R W B L PLRFA AR WhRic e
3 FEHL AR A B 58 4 40 A, W 16:0, 16: 1w7c, 16:
lwSc, 18:2wbe, 18:1w9¢. 16:0 10-methyl F119.0
cyclo w7c 55 ; LAY PRI HAE A REL A, A
12.0 anteiso, 14:0, 15:0, 15:0 DMA . 16:3wbc,
170 iso. 18:1wSc 119 :3w6¢, JBATELIIMi .

3 FEHE 4 3 b % R = ) PLFA AR W bs il 2
16:0 (487~ 4 22 [RFIPELHTR ) ,16:0 10-methyl ($8/R
AR ) , 18 1w9c (57~ B ) T 16 1wT7c (5 7R H
= [CBEANER) , Uk BHAEAS [R)FE b 3R = 2R
4 F PLFA Wbl & RN R 2 5 0 3 (ELAR
RN FR AR IWEIE IR DT RS F |, Ve
Y 16.0, 16:0 10-methyl | 18;:1w9¢ F1 16 1w7c
&5 4 B PLFA & 2435124 0.096 , 0.071, 0.067 Fil
0. 066 nmol-g~", (5 £ R I 2 7 & 38% ; L) 160,
16:0 10-methyl | 18:109¢ #116:1w7c¢ PLFA Azt /LN
TCh R B IE AR D R 7 TR RE 1R M SRR D R
36% , 4+ B A 0.056. 0.040, 0.039 FI 0.056

nmol-g ™" FAIF7FERE L, & B R 16.0, 160
10-methyl , 18:1w9¢ Fl 16:1w7c, 5 ENGIHER 32% ,
43514 0. 055, 0. 064 . 0.077 F10. 110 nmol-g ™" &
T AN FI R, B s R T R 4 A A A
FATF] B PLFA A= WIbRiC & B 7E 45 FF 0 o0 A 22 5
UL S VAT AR ] S A W s N T R L
A 25 [B) 5 AT AL
2.2.2  RN[RIREMD SR A VI T 38 o b

AN RE b - SRR T £ e (1B 1) 3%
B, 5 504 ) PLEA BEVE ZAEMEAH G 2 4> &
WA Bt ik R A ) 99. 6% , Hob 5 1 F R4y
(PC1) MG 2 WA (PC2) 43 5 it B 78 £ 7 24 1)
96. 8% 11 2. 8% . X E ML 1 & FZAE Y EY)
PLFA A 8 4, H ¥ 16. 1w7c 1 17.0 cyclow7c¢ 5
PC1 1EAH &, 12: 0 anteiso, 14;0, 15:0, 130
anteiso, 18:1w5c 1 19:3wb6c 5 PC1 fAtHE,; X3
a2 R EEZAEM M AY PLFA A 20: 4wbc,
20:0 10-methyl, 16:3w6c, 16;0 iso, 15:0 DMA
16:0 10-methyl, 18;0 10-methy, 17.:0 iso, 16:0,
17:0 anteiso, 18:2w6¢ A1 18:1w9¢, H A 20:4wbc .
20:0 10-methyl 1 16:3w6c 5 PC2 A, 3 #fih
B X, SRR A T A 1 A 2 9 1 i
T8 I REHBAL T 35 43 1 A 2 4 B i, AT o7 35 R b A5
FERMA 1 T, ERL5 2 MIES. e al i,
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®3 FRHDESRETEMEY PLFA XE 548" /nmol g~
Table 3 Types and contents of PLFA in the rhizosphere of A. mongolicus/nmol g~

F%  PLFA AE¥trid pGxpSil 5 ity A g A
1 120 anteiso 22 [CPH PR — — 0.016 +0. 002a
2 130 anteiso B 22 [G P 0.013 0. 001b 0.017 +0.002a 0.015 +0. 002ab
3 140 22 B — — 0.0157 +0. 006a
4 15:0 iso 22 [P 0. 030 +0. 002b 0.018 +0. 002b 0.045 +0.012a
5 15:0 anteiso 2 [P 0. 028 +0. 002ab 0.021 +0.001b 0.033 +0.009a
6 150 22 [P — — 0.013 +0.003a
7 15:0 DMA IRE 0.013 £0.001a — 0.012 +0. 001a
8 16 :3w6¢ HZAW) 0.028 0. 002a — 0. 028 +0. 002a
9 16:0 iso 22 [P 0.025 +0.001a 0.014 +0.002b 0.029 +0.007a
10 16:1w7c 22 [ 0. 066 +0. 005a 0. 039 +0. 004b 0.055 +0.011a
11 16:1w5¢ AM ELHH 0.017 0. 001b 0.011 +0. 002b 0. 028 +0. 007a
12 16:0 22 [P 0.096 0. 014a 0. 056 =0. 006b 0.110 0. 021a
13 16:0 10-methyl TR TR 0.071 £0.007a 0. 034 0. 005b 0. 064 +0. 014a
14 17:1 isow9c 22 [P 0. 038 +0. 002a 0.031 +0. 002b 0.038 +0. 005a
15 17:0 iso 2 [ 0.012 +0.001b — 0.016 +0. 003a
16 17:0 anteiso 2 [P 0.019 +0. 002a 0.012 +0.001b 0.021 +0.003a
17 17:108¢ 22 [P 0.016 +0.001a 0.012 +0. 002b 0.017 +0.003a
18 17:0 cyclow7c 22 R 0.029 +0. 004a 0.009 +0.001¢ 0.019 +0. 005b
19 18 :3wb¢ HEZAY 0.019 £0.001a 0.036 £0.019a 0.018 +0. 001a
20 18 :2w6¢ B 0. 024 +0. 004a 0.011 +0.001b 0. 028 +0. 005a
21 18:109¢ B 0. 067 0. 005a 0. 040 +0. 006b 0.077 +0.017a
22 18:107¢ i R 0. 058 0. 003b 0.039 +0. 004¢ 0.085 +0.016a
23 18:1w5¢ B2 [ — — 0.014 0. 003a
24 18:0 22 [P 0. 027 +0. 005b 0.019 +0. 002b 0. 039 +0. 008a
25 180 10-methyl TR TR 0.018 0. 001ab 0.011 0. 002b 0. 022 +0. 006a
26 19:306¢ HZAEY — — 0.010 +0. 004a
27 19:0 cyclow7c 22 [ 0. 021 +0. 003ab 0. 014 +0. 002b 0. 030 +0. 009a
28 20 :4w6¢ HEZAY 0.020 0. 010a 0.031 £0.012a 0.019 +0. 008a
29 20:0 10-methyl TR TR 0. 048 0. 004a 0.056 +0.008a 0. 050 +0. 007a

AN IRV IR 5 R A i e

0. 802

1. 000

0. 967

D) ARG PR FIRE R R PLEA A= nie & B 22 5 B3 (P <0.05) 5 “—" FRFE IR AR AR Y

16:1w7c, 17:0 cyclow7c, 160 iso, 15:0 DMA | 16,
0 10-methyl | 18:0 10-methy, 170 iso, 16:0, 170
anteiso , 18;2w6c Fl 18 1w9c J2& 5 M V4 MR il +
A 2 PLFA.
2.3 THERHERA YRR S5 A A

FHE 4 T A& AR W) 2RI PLRA BV TE 3 A
IR G+ >G - >R > HEF > AM HF. AR
FEHE, 524 FORHPR PR | 2% FQ S o B TR 2 2 3y
B8 5 g ey, 6 1 R, IR TR PLFA B 3R
PN G > BRI > 8. G +/G — KR/NHER: A B
$r3% > i 0 > S, H - S L E RN O i
> BTHSE > BE 1. AFHL 28 20 B AN ) S 2850 381k b v
(IR BRSNS S] S Py 45 F S F SR M B

()25 A5 T U W 20 B 35 2 ) o A FEAIE.
2.4 HEFERTWERD P

Xf + e R T4 38Rt AT PCA HEF (& 2) , B4
HEF Xt P Fh A e ) A B A 86. 1%, K HAE A
TR, o 55 1 s (PCL) 1T ff R AR
21 54. 8% , TR B% W 2 i ( ACP Fl ALP) | EEG,
TEG . JIfHF(U) FIZ A X PCl Tiikf i, 45 2 ik
53 (PC2) M f B AR 5 7 2519 31. 3% , i3 K X PC2
EZEM. mE 2 T, A8 C AR K 22
o Hl ) F2 2 0 PR T R KR R0 PO 11 A
) B0 R 7, pH, ALP 122 & J2 BT 437 35 K Ml Y
FE AT Wik, £EAHL C. ACP, ALP,
EEG \TEG  JiK i | 2 & Fl A 3L PR £5 & L il N 52




2710 *H 5% Bt 2% 37 %
F4 AEHMTIEISEMEYEREE PLFA B2 REELE /nmol ¢!
Table 4 PLFA in G + ,G — ,Fungi, Actinomycete and the ratio of them in different sites/nmol-g ="
RG] REFuy i)
xHt R W BT i 36
AM EH 0.017 +0. 001 0.018 +0. 001 0.019 +0. 007
A2 PGP 0. 205 0. 009 0. 206 +0. 006 0.207 +0. 043
22 PGB 2N 0.219 +0.014 0. 220 0. 007 0.221 0. 050
22 B/ 8 22 R 0.936 +0. 020 0.937 £0. 043 0.938 +0. 123
B 0. 024 +0. 004 0. 025 +0. 001 0. 026 +0. 005
BT/ 0. 026 0. 004 0. 025 0. 001 0. 027 0. 006
TR A 0. 154 £0. 007 0.155 +0.011 0. 156 +0. 030
1.5 1.0 ®
C
2
K L ]
B
»
4
: EEG
6 u
m [ ] ACP
ws N ALP
10
'y 'y
P
A 12 11
3
A |
15
pH
=-1.0 -1.5
-1.0 1.5

-1.5 1.0

a. 12:0 anteiso, b. 13:0 anteiso, c. 14:0, d.15:0 iso, e. 15:0
anteiso, f.15:0, g 15:0 DMA, h. 16;3w6¢c, i.16:0 iso, j. 16;
lo7c, k. 16:1w5¢, 1.16:0, m. 16:0 10-methyl, n. 171 isow9c,
0.17:0 iso, p. 17:0 anteiso, q. 17 :1w8¢, r. 17:0 cyclow7c, s. 18
3wbe, t. 18:2wb6c, u. 18:1w9¢, v. 18:1w7¢c, w. 18:1w5c, x. 18;
0, y.18:0 10-methyl, z .19:3w6c, A.19:0 cyclow7c, B.20:
4w6c, C.20:0 10-methyl; FILRAFTA M, 1 ~3 . 4~6.7~9 5%
SRR i | R BTRLEAE
1 FE#EH T EEEY PLFA £B5 5
Fig. 1 Principal component analysis of different microbial

group’s PLFA in different sites

W RS IR
2.5 WAEYRE NS SR TR
FIFH RDA XHRUAE VR 2061 5 R+ (0
~30 em FIHE) MAHSCHESAT 0T (B 3) , BIAHE
P AR RE LR 99. 19% Horf 55 1 4 (PCL) T fif
BAR B 7 2210 87. 5% 46 2 T4y (PC2) A fift e Ay
BHZN 11.6%. hE 3 a5, AM H 5 R
T it R P B P G S 3 LM OG5 R PORIEEAR K
WG FL G S B M A 2 B % 1E
FAOG, SHR K W G, 2 IREAITER, A

PR S IRA IR, 1 ~5, 6 ~10, 11 ~15 3 BIFRR B | 15
M1, BTHi3E 0 ~10 em, 10 ~20 em,, 20 ~30 em, 30 ~40 cm , 40 ~
50 ecm +2
B2 +EETFPCAHF
Fig. 2 Results of PCA analysis of soil factors

MR R SR B A S R E R B F AL, 5
AR P AR K W ARG, 22 [CPH R 24 [
B B 4 EUAB S 200 P 35 IEAH G, SR, A AL C
Mo PR BORPER: 3 ARG, M SR ES
SRR EE R RBEAMANL C 2 EFIEHX, 5
FR P FIHERL K B 2 A .
2.6 AM ELA HOEUAE PR B 1 H DG R

5 Al 78 TR AE Yy i, AM B A T
A7 L EEAR A, JU AR RS LRI BT hr 36 AM I 3 o 31 B
HAEYIR 91% M 92% , 7E 5K 69% . 1 H I/
MY B 0,039, 1 AM E /B A Y8
0.027. TERE AR S R/ QM4 ES AM
ELE/ B RS ) 0,027 F10. 025, 0. 041 A1
0.037, %A WE 225, FEHbIA], 78 0 EE/ B
i E T SRR | PR AM B/ SR
Yy i 2 v T SRR
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x5 AMEH, HHE., SHMEWZEMLEHIXRY

Table 5 Ratio between AM fungi, fungi and total microorganism in different sites

EgE| ity

i u| a7 32

AM H /B 0.693 £0. 119a
HE/ By 0. 039 +0. 004b
AM HH/ BE Y 0. 027 0. 002¢

0.913 0. 014a 0.920 +0. 056a
0. 027 0. 002b 0.041 =0. 002b
0. 025 +0. 002b 0.037 0. 003b

1) ANFEVING bR R A — R A W H 2 5 B2 (P <0.05)

1.0

A
Fungi
Acyinomycete

Fungi/Bacteria™  _—

k-
EEG
L 'l'c\m"‘/‘r \

B3 TEMAEmaEs HIEETHEkE
Fig. 3 Relativity analysis between soil microbial

community and soil factors
3 e

3.1 RGBT R 2 ) o3 A AR
WG W R A5 bR i ) . B RE S S A i ke £
MUY R ARBFSE R PLFA 322 N 5208 1536 |
065 150 0 ) 7 62 A5 M SR o v 0 A 0 31 41 31
148 FhEEAR AR iR , 54 A AR R S R g
IR, S VAT AR R ) PLRA Rk
&, {H PLEA A& B, UL TR 8 T 5 Eh a2
Bt A KA —EMHER, 5 Yuan %5 B
FARML. FHPEAFRE LD SRR &R
R 45 #4 P 25 SE AR AH TR, #8914 16.0, 18 1w9c,
18 :2w6c Ml 16; 0 10-methyl b E. 18. 1w9c #
18 :206¢ & H B PLFA 1Y = 24 ) bR ic, Bardgett
2520 (T 9 2 I T G AT A O B I R SR 0 B R
BE ARG 3 FEHL R AE ELTA 1) 18 : 1w9c Al 18 :2wb¢
FR 3 A R, DA L A VD & T AR T BT SR8
A1 KR AR H.
A WFFE R, R S 8RR | K,
Foy . AL L B TR S — RS T
AR, G R S MR TE AT AR5

e S VAT MR L MU TR 25 M AR AN TR R
Hh 25 5 5 2 (R 35 0 Bk = PRI A2 77 8 ) 4 22 1K
PHPEAN G e 3 FEHbdR i, B X S T R R B
ARG N . AM B RS I PHE T L 2 R
P ELA MR T AR R O G, T e T RE
P15 22 A AU JR B sh b e, 32 KUk fE
5, ANF T RUE P A A BT iz S E AR A L
T3 FR IR, A5 BILJSR 1 sk 20 {1 2 ) 22 R MR R AR
AR S5 R R DA HL C &2 AL, B/ M EAE
SRFAE A MU R HE bR , tAE R A S/ ME, A
AT S e T e T R BT e 2O AM O EL 2 G
PEGE | 8522 [ o N LR SR I M BT R > Bifg,
ML PLFA BSR I 20 > iz, A 0F
FERM) K L2 B BT N S, A0 TR B L AR
P A i B IR TR AR K 2K AR T S
TE A G T2 TR AR, 6 A S b
WK, SRR PR A e, AT 5 pH = TR
2, R SR R R B (A5 4R TR 5 AR TR
FBuRE3E BTy R B VAT B A RE AR 2R K
K, AT, N2 BR 5P AR R R LR
TR o W A5 S it — 20 M AR (AR 40
RN SETA R E =
3.2 AM HFETE HIERUEYIREE e

DA AR 9 A A T BE AR BT F AR ) 3 57
WAL, FLA 22+ S P RE T XA - R 4 A
YIBEIE AR S s Y R B AR YRR AM K
BRIT i A e K Y 3 AM ECR | B B A
Py —2F LA b 55 CRIBIT R 36 AM ELRR 2 B
YRR 91% F1 92% , FE/ S S AM H
W/ B R B R nTULAM H TR
B Y R G rp A NSy, BRI, 7R
THAESRG T, AM H AR S8 B 22 0] )+ HE A
YRR 3 | AG 3B SR T, L) U2 S AR Y TR 22 4K
) 38 AT 552 ] - 98 A 38 AR K 43R5, DT 52 il AN
[ i 40 20 T 1) 3% B R B, oM ol 2 ) 1) T VR
FUOT A VR S - S W i A A
A, AM BB AR E B 0GB W At
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B 37 %

2RI R U A5 Rk, AM K
B -5 RO E R P 2 — R P FIAE I, 2
00 1) A o R TR A R, DT ke O T TR A 2R
KT I, AM TR X e AR B AR K R A TS
R E A EEARH.
3.3 RN SRR A A S
TIEZ MR LR REG N, R LR
2%, TIERUE Y R A 25 () SR AR X RO,
Tl e i 2 A 2 B4 R A% B R E W I
(ELFRAR | O | RS ) 76 5 i B LA
B IERERT (5 LA A A 5 b eV ORI B 55 R 053
W #PIAHC. AT H, AM BB, 4 22 KT
FR L 2 RBAME TR | FLTR R R S R . R
PREEFR . ZAAM pH IEAX. WA HFS AM HIE
REMEIE B R AL A2 DG R AM BT B 6% 43 0 R 20 25
AR LR NG , PRBE R 2R h AM ELR 23 I A=
) BT —E R AR 1 A B P e
AR BRI LAE S RS 5 Y A RE &
AR, BEAE Sy LSRR W) A i 16 sl S A i o 5% 2
A AR IR 0 BRI, + HRE
K AEYRBKR. G+/G - S5IREE ., A LA 5 57
HUHERT 0 3 UM G T BL/ 4N 5 2 B R e & R
JIR B FIA LB 35 EAE G, G +/G — (A UL L3
ARDU I ZTRE 5% 1) 2 6, A HLBR I 2 4 HORR S8 BB A1
THEEFRNAAZ,6 +/G - 8K WAL 55
B T R, RS TR G, A MR
TR R O A

4 it

(1) FdPAE R E M EY PLFA A&
SRV, LRI B 41 31 F 48 Fh S 5 Wi R,
16:0, 16:0 10-methyl | 18:1w9¢ Fll 16:1w7c A+ 1%
3 PLFA |, H 16 .0 CGRIFANE ) & ik,

(2) StV AT LA YRR S5 A W
S A A3 A RRAE, 3 A W LA 22 IR BH PR A B
(G+)NFE. AM HF, F22 [RFAVER | 522 [REITE
F(G - ) FEC R B A BTH7 3% > B > {10, Wk
2R PLFA S5 RN Sifg > FlHiE > 50, B
AM BB 7E A HE TR A P b T B ER SRR

(3)ACP, ALP, EEG, TEG, A#LC, "AMA
AP RELE A M AR SR AM EH R | § 4G
PR TR o 22 QOB oA, o Rk A 5+
ACP, ALP, TEG, E &M pH IEMK. CG+/G -5
Ik . A ML C F1 EEG 3 M 56, 1 B/ S5

EEG, IREEANIAHL C & IEHK.

(4) BE TS i T S A Wy A K ek e /7R T

FR PR BB AT i A, I A R R G

Fre bt AR AR ERET X T D DX AR K A

RSP E RAPA E 2E L

o BOHAE R AR AL BE A L

Sif i) 2 P B B AR S R TAE

B2k
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