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2 T s K SAFIE BATAR L IEAEC AR (Arbuscular mycorrhizae, AM ) L5 A2
BHE, R BENERE T ( Phospholipid fatty acid, PLFA ) Fllllumina Miseqill/5F- &85 T AMELFH 4=
Wi RAER SR AR s, 5 IRERM, KA BT ISR A B i SR TR, BREHEM
*+3EHEH (Glomalin-related soil protein, GRSP) it M AME T A= Wit W EFEL (p<0.05) ,
Hrp GRSk BT R M L IEE T (Easily extractable glomalin-related soil protein, EE-GRSP)
GERSANE . MR . B R ETEME (p<0.05) , MAMERHEZAEYE (16 105 PLFA)
50 AR W EAE (p<0.01) o KIAFME BT R ZREAR T £3E2 ~ 0.25 mm KBIRELH (p
<0.05) , H5AMEAEREHZAEYER D FEEMRL (p<0.01) . WMFERERY, BIKTEAMARE
ABR )R ( Glomus) RLHEFRE, KO M ESGIR (Acaulospora) , KEIFEEAT)G LR
B AN B N A B B L (p<0.05) o ARFEE 4R FFH 0 HET ( Non-metric
multidimensional scaling, NMDS) Z3#r 7n, X B85 BAAR 5 A Bk 4E BR B AT AR T EAME R4 i
FIXr (p=0.001) , FHEFKE (p=0.005) | BFEA (p=0.001) . AW (p=0.014) XFAMIL G
A R AR T T, KR B AT W E R TAME A & BREG R REA T E D K
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M EECBATRAE T B TR FRor il G
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BTG TR e k.

MELE AR ( Arbuscular mycorrhizae, AM ) H
W2 oA TR AE S RS, BefZ Yl it 80% 11 fiti
R FR, SHYIE N E B AR AME T
FEY) AR KAk & (AT A k5% ~ 20% 195G
SYERY ), Al HAE B AR o™ o 7
SRROK A P TR, AM LB A A AR
FRINA 7 ek S RARTE i . AT A S
W\ 5 MR A AIL 5T G Ak LD S AMUEL TR AR B 2 )k R AR
S YRR B P eI R e SRR A L R
AME B MO A 25 R g8 b B 2 1 I D 6E
RABWTFERW, AMILTRRE I 4540 S AR Wt 2 A
TER . HUBHRER . A TSR IR Z R, Wi
HAT ) A (0 S22 B, M DR RE
v B TR A S 228 7 sRAE B 2 0 R HE AMEL T v
S RGPS TE R SE R, DA 52 0 B V- D) RE

HHT, KT BRI LA R B
S S A ML T R Vi 45 1 7 A0 i A e B 32 25 )
73k DA A ST o B B BT AR AR IR AR L
IR B AR - 9 A ML TR 9 14 5 e AL B T
TS BT ARAEZSKRS . RVESRGRE . RTHT
MBI DI RE A 2 X, WAl A A E BT
PSR

1 MRS .

1.1 R XHR

0 S P VA N/ N N < D BV = 8
(30°52"~30°23" N, 119°53'~119°14" E) , %l
J& T A B 2 A, AERRLS °C, AFRE
KET 485 mmo My EEARI N B BARMO B AT
M, BAERK TR R A, - ERE BT R R Al
WiREE . REEFEN BRI EHEBMTARDRE
FAMRSE . X By AR HEAT B s AR ok, HLA STtk
S . BTN AR IR ARE i — 2,
eRE | Yo USRS Y SR A ], B S
RN B AR RN TR], ACERAS R A B AT ARAI AR A FR -
X By B Wy Ak K AN [w] b A A BIR 6 A7 MRORE 4R % 2R AT
VA, SERMHKERE NS0%EA, FIRZFERD
WS ( Pinus massoniana ) . #2AK ( Cunninghamia
lanceolata ) . Rfaj (Schima spuerba) . WX

( Cyclobalanopsis glauca) . %% ( Camellia
oleifera) . W& (Liquidambar formosana) .
24 (Phoebe sheareri) . &% ( Litsea
coreana ) . JEARML ( Quercus glandulifera) . Tt
( Trachycarpus fortunei ) %5100, #ERZE FTH
MR ( Nandina domestica ) . # AR ( Loropetalum
chinensis ) . 44 (Ardisia japonica ) . T7hE
( Castanopsis sclerophylla) . %W ( Wisteria
sinensis ) . NfA¥E (Dysosma pleiantha ) .
LRI (Rhododendron ovatum ) . TR
( Eurya hebeclados ) . ¥ ¥ ( Smilax china ) .
WAL ( Litsea cubeba) . HEEZ ( Camellia
cuspidata ) . W4T ( Rhododendron pulchrum )
F12Fh, AR TEEAMERKR (Woodwardia
japonica ) . %ILA: ( Syneilesis aconitifolia ) . 7%
% ( Ophiopogon japonicus ) . EAT ( Polygonatum
odoratum ) . FIEEE A (Scutellaria indica ) %55
o M E B E NO0% AL, TIEAAE
WM o ARV FPAR AR B, B AT MO T BB A VR
HA 25, HEES afl9 aly BATAR LA,
TEARBEFEA T 2M, AR FEAEX
Mo HEAR . IDXGHL, SREFE4R, EARREFEA
MEE . RILAE. IMESE (Iris speculatrix ) |
SALHZE (Viola grypoceras ) S54Fh . KPR
ZEBAM (15 af18 a) YRR NP,
TeRZFLREN, EARZFELAILE (Rubus
corchorifolius ) . IEHURE A GE3F, BHAZ
FEAMERR . RILD . %A (Trachelospermum
jasminoides ) . HAEW ¥ ( Patrinia villosa ) . 5
BB ( Disporum sessile ) S55F, BT ARTE St AH
A E R AR PR AR BER A28 B, 2 4R AR
fe—W, ANHEATEAY . HEIE . RS A E R
T
1.2 REFE

T20134E 10 H %5 4 b B 47 MOT R IEAF, R 45
P MAESER, ERAEER RS a. 9 a, 15 afl
18 a CEMAESG 30152008, 2004, 1998, 1995
AE) WBATAK, TR B BE R AT ARB T 37 2% 4 A
IR S EBAAAR ( Masson pine, MP ) fENXJHR, 3t
TE5bRHL . TR DARHLZER10 m x 10 mbRAEREHE
34y, HTH ISR HERE R o B AR ERE ML — 2 B
BIBCE SRR, BBRRZ R0 SR A P d5 2
PG RO ~ 20 em HIERE AL, K5Oy IR A0
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RE B — DR, BT KEwm s es, T
FEAIR A 22 mmiii, — & 7037 f LA S RV T
T A DNAMBRE R HKMIC HHEER (Glomalin-
related soil protein, GRSP; DA iFRERBER K )
WL K W AR R TR ( Phospholipid fatty acids,
PLFA) 70 #r, —&B2r LA JE M T s B AL
J5 o3 M7 5 ) I A A A v R B PR B 1 JRUAR -
R, RS E, T HERIE .
1.3 KESZRHEXTIREASTENTE

WA A TR B 4 R, Bk m R
k. GIRPEREE R (Easily extractable glomalin-
related soil protein, EE-GRSP ) Fll B BR¥E R %
( Total glomalin-related soil protein, T-GRSP) .
FRAEWright flUpadhyaya - S8R (9 07 vk, BRECH
BT g PR pH i LA, 5 5 ek 45 X R A
pH7.0. 20 mmol L' IR IR IERAELI21 C
FE&AF FRAE30 min, RS ELS min (11 000
g) , Wk BiEW; Sk R RHIpH 8.0, 50
mmol L PR NIZIRAE 121 Cmi R4 T iR
60 min, WHJFELLS min (11000 g) , U4 i
W, IR RTR R B, SRR EIEWONIR
BRIk R 25 T s i R R BOBOR B R R
F, TR R R
1.4 TRAMEEEMENE

- HE A M E B A W R R R R D R 5 v
JE o FRI3.00 g Uk THERY 1M, S IRty
Frostegard MIBaath - (175 $ 0 2 1 S0k G i 1 iR
St Hoh, fERESGE S SPEM S B R, RIS
WetE RS (Neutral lipid, NLFA) Flgfg, 435
AL, RAZHER6890NTAH (i X #2 B iy vp
PE NG FNw% A Ag 5 B2 E 4790 &2, MIDI SherlocksfiZf
WY E 25 (MIDI Inc., Newark, DE) #E4718 17
RYSSE . ARAEOlsson 45 TR, 165 1w SHR
5 R R AMEL R RFAE AR B2, Hirh16 @ 105 PLFA
FEMREBLAEY R, 16 : 105 NLFAFZERR
T MR B AR B A
1.5 TREARKS R

SIS ' BRI T RS
W50 g4, fE25 CARKPRIEAER, K LK
PiEIE2 mm. 0.25 mm. 0.053 mmfii, 53 >
2 mmAI2 ~ 0.25 mm/KFERFARM . 0.25 ~0.053
mm/KFPERLA AR . <0.053 mmby—% A R4k,
BARLH AL T 60 CHET, PR,

1.6 TIRAMERRESEHDT

K PowerSoil “DNA Isolation Kitiz 7] & #EH 1
HEBDNA . RN 4B (barcode ) FYAMV4.5NF
HIAMDGRE | #3 § Sf AMECE 185 tDNA 7' . PCR
gl e E, X EFE G #EFTDNA S Gt
Jivg == ﬁTéFHTruSeqTMDNA Sample Prep LT Kit
ﬂ]MiSeq Reagent Kithl & Tluminail] £ SC7E, R
Hlumina MiseqF- & #E47 BUK 250 bpill ). PCR &
Hlumina Miseqil] 5 2 76 o [ERE7 Be g At 1 JERESE
JIT 5 1

KM Quantitative Insights Into Microbial
Ecology ( QIIME ) 1.9.0-dev ( http://www.qiime.
org) AHTREH L ekt A AT A (R
B4y > 25 HKE) 200 bp ), SRS ARHESRIE i Hs
75 3 Be 3 4% IR AL . MRS HEAT RS,
JIT A 1 50 LA 9T % K AR BE Sy o o 3 3 48 A 0 2 5T
(Operational taxonomic unit, OTU) , EEE1
OTU = J& e v 19 3 B4R 2 OTU R AR 791 ¢
OTU L %% HSilva 10952 )% (http://www.arb—
silva.de/download/archive/qiime/) o AR TS
AMECR T 51128 3737, 4% FE i A M BRI 7 R BE AL
T1185~3 891 JFFIZ [0, HILLIT 100 AME
P AR ESEA T 10 S B2y, HI T REVE 454
oM
1.7 #HiEakE

K HISPSS 18,048 T 4K 1F #E 47 % s b 2
Duncanfi K Z 5 22501 L34 A FE 2 0] 1) 22 7 1
EM (p<0.05) o FlHPearsonflk RE T+
S PR o S R 4 R R M A MU TR AR ) B 2 ]
AH IR o RHIRIE F Vegantd X A [A] b 2 1 33
AMETE E SR TR B i 2 4 RO e 45 HEFP ( Non-
metric multidimensional scaling, NMDS ) N7,
I3 1 AH L A 5 (Analysis of similarities,
ANOSIM ) AN [F] 3 v 22 [ i 22 53 w3 0 (p
<0.05) . [FIHF R F enfit 2 B0 i Xk A M T B
S5 R AR DU 2 0 R IR

2z R

2.1 AEMEFREMHATREEBUERER
SR RIMMA L, BT R ) 1 5

pH B2 B h e i 3, 63 o e A PR A 8 o £

HepHSE ETHE TR, 9 aBATAR - EpH 2 & T H
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M AEBR AN S BAAMK (p<0.05) , 18 aBAT Ak L1
pHE KRR D EMMEAEEES (F1) . #£E
R, A PLR . B RO DL R
HHREGTBRERMA (p<0.05) , SRIMTHEE Fi
FEAR PR P AE 4, X BE 5 7 & it B R I T BRI

P, Hi 18 a BT R HCA P & i B EH LT KRR
Ly RRAMMRANS aBATHK (p<0.05) o BT 580
fiff 2R Wi 2 AR AT B A A T REAIR,  HL B AT AR A
18 afi T HEHAR A & i W T KRR SR (p
<0.05) .

FREIFIEFREM R LIER U TR

Table 1 Physico-chemical properties of the soil under moso bamboo stands with different plantation age
LI Tl e A EER e AR
Ak 7R pH

Organic matter Alkalytic N Available P Available K

Treatment ( H,0 ) B B o .,
(gkeg™) (mg kg™ ) (mgkg™") (mgkeg™)
MP 4.51 £0.05¢ 43.28 +2.18b 115.2+21.9a 0.64 +0.15b 40.0 +7.2b
5a 4.61 £0.08hc 57.84 + 1.60a 102.2 £ 3.9ab 1.97+0.41a 67.0 £ 8.2a
9a 4.88£0.15a 35.75 £ 1.25be 93.1 £3.7ab 1.95+£0.43a 41.0 £5.0b
15 a 471 £0.12b 41.87 £2.13be 93.9 £ 20.4ab 1.49 £ 0.85ab 45.7 £3.2b
18 a 4.63 £ 0.06hc 35.01 £4.22¢ 70.2 £5.1b 1.23 +0.25ab 44.7 +5.9b

H: MP, EMM; Sa. 9a, 15a.

18 a2l B R BATRIMELAR RONSAE . 94F | 154F | 184, UM + FRifE2E, n=3,

EEIESEXN

[F] s 22 7 ik5% B #F /K F. TR Note: MP, Masson pine; 5 a, 9 a, 15 a and 18 a indicate moso bamboo stands with 5, 9, 15, 18

years of plantation age, respectively. Means + Std, n=3. The different letters in the same column indicate significant difference at 0.05

level. The same below

22 TERESES=ERAMEREYE

5 RRDRAAARM L, FAE 0 1] A7 Ak £ 1
BREHR G ERIB IS, Hds aBmk
THOKBEERSERES TRALSEMMK (p
<0.05) o R0, KR EITAR R R R
T R BRI, 15 afl18 a BT L
B PR P B RRHR G EIY B EMTS aBIAK
(p<0.05) , H5RRDEMMA KA B3 2%

S(F£2) o L6 1o SHERE P PERE R AE - EAM
HEAYRE, 48RRI D REMWEGE BTG,
AMERH/EY R RIE TS, BRI
PG B TR (F2) o 15 afl18 a BT ML
MAMAFEWH 22 (16 : 1o5 PLFA) KT
AW (16 : 1w5 NLFA ) ¥ E KT KA D EM
MRAFFERIN (5a) B (p<0.05) .
TR RS R EE R S MAME

R2 FRMEFREMHIBRESZAERAMEREYE

Table 2 GRSP content and soil AM fungi biomass in the soil under moso bamboo stands with different plantation age

RS F GRSP 16:1w5
e DBk TS R MRk R e i 17 R R VERE R T R
Treatment EE-GRSP T-GRSP PLFA NLFA
(gkg") (gkg™) (nmol g™") (nmol g™")
MP 2.02 + 0.36ab 9.48 + 0.88h 2.20 + 0.40a 1.33£0.25a
5a 2.32 +0.02a 11.40 + 0.24a 1.52 +0.35h 1.32£0.38a
9a 1.69 +0.43h 10.21 = 0.79ab 1.20 £ 0.12be 1.02 0.29ab
15a 1.66 £0.31b 9.64 £ 1.07b 0.98 +0.06¢ 0.81 +0.05h
18 a 1.54 +0.12h 9.10 + 0.33h 0.91 £0.10¢ 0.78 +0.09h
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2.6
M~24
PP
Eo
4@%»0_ 2.0+
KL 18t
25
B3 1.6+ .
IRE 141
12¢ . ) . ) 2 ) ) . ; 8.0 . ) . . . . A " .
16 18 20 22 24 26 28 30 32 34 36 16 18 20 22 24 26 28 30 32 34 36
T3 SOC g kg™) T3 SOC g kg™)
2.6
=24
e, ,
By &
=20
#9218
23
w10
RS 1.4
1.2 1 1 L 1 ' 1 Il 1
30 40 50 60 70 80 30 40 50 60 70 80
A Avallable K (mg kg™) A Avallable K (mg kg™)
2.6 =28 T
;. 202.6 | r=0. o}
?&?;Tw 2.4 E 24 Lp<0.01
m::_g 22 %5% : °
Ny 20t §< 18L o,
: =221 7N
R 181 =510t e
= 16+ =~ 14t
W - golat *
14+ Z10k x o8
IR = 1. %
) N B 4 S
60 80 100 120 140 160 180 200 - 60 80 100 120 140 160 180 200
W4, Avallable N (mg kg™) WlifR4% Avallable N (mg kg™)
K1 R SR BRI R S AM LT A= ) i AR OG0B
Fig. 1 Relationships of soil nutrients with GRSP content and AM fungal biomass

WA E P Pearson R T4 WA 1, 45%
KU, LESHREBKEGERTES LIEAILR
(r=0.840, p<0.01, n=15) EWBEMHL, 5
B A (r=0.638, p<0.05, n=15) FlBH
(r=0.612, p<0.05, n=15) FHEHEBFEMHL, +
BUARBEFERSES TEANE S E (r=0.767,
p<0.01, n=15) BB EFMK, H5HEMH T
(r=0.612, p<0.05, n=15) L REMHL, Mk,
TIERA AT R SAMERE2ZEY®E (16 los
PLFA) B EEME (r=0.814, p<0.01,
n=15) .
2.3 THIBEABREHARKSE

KPP A B AT R T 4 KRR M A R AR A
(E2) o BIKRIMT, SRR FHE AR E
bR A 33 A R AR L2 ~ 0.25 mmbi 2% A RAK BT (5
FeER K, 4/557.79% ~ 72.40%; <0.053 mm#)—
BRI E bR/, 29152.62% ~4.67%. 55
BRAMKA L, BATA2 ~ 0.25 mmKEaPE K B IA

FIESSREERMK (p<0.05) o M, B9 a
BTSN, oAl FPAE A PR B AT AR 1-1£0.25 ~ 0.053
mm 7K B2 PR AT SR AR A 40 & w3 W TR R
MM (p<0.05) . 11 <0.053 mm ¥ -FiA1%E
TR 43 F f R I A 2 1 N 3 R A Y i
(p<0.05) . PearsontHHrat R, 1 1
2~0.25 mm/KRME R RIKEH 70 & 5AMITE
B2 YR (16 1w5 PLFA) 20 W3 EA X
(r=0.644, p<0.01, n=15) (K3) .
24 TIEAMEEESN

WA OTULEJE K L iidT 4y 2, RARGRE
FABR B B AT AR - HERE S L I 2 1240 s, FHorh
k28 )m TERBEFEE (Glomus) , HFEIEH
IhF59.61% ~71.50% 2 18] o Hyk by Jo A0 4% 45 )&
(Acaulospora ) , FEJLHTEL13.32% ~ 23.80%
ZI, WA TEAMEREMAX £, RADREM
MR SRy B T AR DA BB AT M IR i 2 S R
TIEAMEFEA R AR A R EL (R3) . &
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80

70 b

(o)
(=]
T

44 & Percentage (%)

%=
>2 mm 2~0.25 mm 0.25~0.053 mm <0.053 mm
Tk Btk A BB Soil water-stable aggregates
e B R 2R RAR R 25 o W) —BLg H RARTPOR R NG B 3ROR 22 5735 5% i % 7K F- Note: The error bars represent standard
deviation. The different letters at the same particle size level indicate significant difference at 5% level

2 A [l Pl A BR B AR KRR R (A o3 A

Fig. 2 Distribution of soil water-stable aggregates in the soil under moso bamboo stands with different plantation age

s 36L r=0.644 O o O
It p<0.01 ¥
<
&
2
5 36 |-
g m]
.§
z 2}
g
a8
(=]
&30
Eos
N
i 0O A
B el O wmp
'g] A sa
£ O ¥ 9a
& X O 15a
S 26 O 18a
(o]
1 1 1 1 1 1 1 1 1 1

06 08 10 12 14 16 18 20 22 24 26 28
BN RR 16 : 105 PLFA (nmol g)
K3 HHOREPEMERIES 16 - 105 PLEAASCHE

Fig. 3 Pearson correlation between soil water-stable aggregate and 16 : 1 @5 PLFA

bk Lk R FERER T RASRENR K, THEREEE. KREEE (Paraglomus) |
M (p<0.05) , KIFEETHRLILS aFil18 aF JEE Mg (Scutellospora) Ll K Sclerocystis
Py PRER 925 JE AR X 2 B W3 8 T°5 a M9 aBATAR  JEARXE 3= BEAE B AT IR AL 72 rp 2 W BN (p
(p<0.05) . RhizophagusJEAAXf FEEH5ERER  <0.05) o [HE, KWFAE (5a, 9a) BFMMAL
JE A —2 . S5 Rhizophagus & FlER 2 %5 & AH B TCATE 2 75 Jm A S R AR H R Ao L A

http: //pedologica. issas. ac. cn



728 + %

I 54 &

R3 LTRAMAERBKFFELK

Table 3 Changes in relative abundance of soil AM fungi at genera level

£ Abundance (% )

J& Genera
MP S5a 9a 15a 18 a
Acaulospora 2378 +2.17a 23.80 +2.30a 21.33 +4.28ab 17.31 £ 1.14be 13.32 +3.70¢
Ambispora 1.41 £0.25a 1.39 £0.35a 1.29 £0.28a 1.40 £ 0.58a 1.34 £ 0.45a
Archaeospora 0.43+0.21a 0.30+0.11a 0.45+0.28a 0.22 £ 0.06a 0.21 +0.14a
Diversispora 4.69 +0.75a 4.27 + 1.44ab 3.21 £ 0.65ab 2.47 +0.98b 4.13 £ 1.10ab
Funneliformis 0.33+0.31a 0.32+0.27a 0.24 + 0.08a 0.14 £ 0.09a 0.18 £0.10a
Gigaspora 2.19 £ 1.2be 0.70 £ 0.40d 1.19 £ 0.37cd 3.32+0.30ab 3.58 £0.43a
Glomus 59.61 £2.33¢ 64.16 +2.46b 65.65 +2.76b 70.14 + 1.58a 71.50 £2.72a
Paraglomus 0.58 +0.23a 0.29 +0.09b 0.55+0.19a 0.12+0.01b 0.19 +0.06b
Redeckera 0.50+0.10a 0.38+0.17a 0.41 £0.30a 0.30+£0.17a 0.14 £ 0.14a
Rhizophagus 0.36 +0.14d 1.61 £0.28¢ 2.31 £0.49bhc 2.70 + 0.69ab 3.13+0.28a
Sclerocystis 0.54+0.12a 0.16 £ 0.04b 0.21 £0.19b 0.18 £0.15b 0.25+0.14b
Scutellospora 5.60 +0.34a 2.62 +0.18be 3.17+0.52b 1.70 + 0.56d 2.02+0.22¢d
FES. BEMRER (Gigaspora) MZMEHE 3 1} i

( Diversispora ) ¥ 56T K )5 2 W T = i
P, Hoh o B GE BT N E R
FEXTF2 8 BEREAL (p<0.05) , HEKBIFF18
a B ATAR 4 A R A B =T D AR
AR (5a. 9a) BITA (p<0.05) .

X By A MR DL BAN [R) A A AT BR B 77 Ak 8 AM
B EIE S5 ETTNMDS /0BT, 45 SR 3 B T B AA AR
(MP) 5EATAK L 5 AM BB BEVR 25 M9 1776 1 B
Z5% (F4) . KRYFHETE, HHEAMERB
KM WBH T E 25, 5a, 9 aBTHEE
H515 afl18 aBMARAENMDST A4 U] i X 4,
[, 15 afl18 aBATARAENMDST F A B i [X
5% ANOSIM ZpHr& 3R W, AR ] + 1AM
HWPFRAAERE 2R (p=0.001) . FIHEH T
AR BINMDSHEF I E, DLk 5 A M B % 45
AR S MO R T S5 REY, iR
Kit (p=0.005) . BfFAE (p=0.001) LLAA R
(p=0.014) SHES5HHEAMEFH KL T B EHM
XK, MM HEpH . A LT A SR B S A MR
HAFEABEMLEER (F4) .

3.1 AMEREHERZREINLH

KR BRI BATME , B BATH
FRAEAEBR A, AR T AE SRR R ARk, B
RIMT BA + 00 F 5 AR AR, T
PIMHEA A3 Mg, PFhF o BERRAT, (HRREAZ
Wi E e ERAV R ZER . ZRTRPTEE Rk
IR AL R BATAE T 0= A R 2
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Effects of Long-term Plantation of Phyllostachys edulis on Evolution of
Arbuscular Mycorrihizal Fungus Community in Soil

NIU Limin" > QIN Hua" " XU Qiufang" > WU Qifeng’ MIAO Jingjing"" > PENG Dingcong'
(1 School of Environmental and Resource Sciences, Zhejiang A & F University, Lin’an, Zhejiang 311300, China )
(2 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Lin’an, Zhejiang
311300, China)

(3 Agricultural Technology Extension Centre, Lin’an, Zhejiang 311300, China )

Abstract  [Objective] Arbuscular mycorrhizal ( AM ) fungi are ubiquitous in the terrestrial ecosystem
and capable of forming mutualistic relationships with most high plants, increase soil carbon sequestration
via both direct and indirect pathways, and then play a key role in building up carbon storage in the forest
ecosystem. However, little has been reported in the literature about variation of the AM fungus community in
the soil under long-term plantation of moso bamhboo ( Phyllostachys edulis ) . Hence, the primary concern of
this study is to explore variation of soil AM fungus in biomass and community structure, and its key affecting
factors in the soil under long-term planted moso bamboo forest. [Method] As the moso bamboo forests in this
area were mostly converted from masson pine forests one by one in the past years, plots of moso bamboo stands
different in plantation age (i.e. 5a, 9 a, 15 a and 18 a, ) for comparison with the plots of natural masson
pine forest. Each plot (10 x 10 m ) had three replicates and all the plots were laid out at least 10 m apart.
Five sampling points were set randomly in each plot, and samples of topsoil (0 ~20 c¢m ) were collected from
the five sampling sites in each plot and thoroughly mixed up to make a single composite sample for each plot.
The soil samples were analyzed for biomass and community structure of AM fungi using the phospholipid fatty
acid ( PLFA ) method and the high-throughput sequencing based on the Illumina Miseq platform method,
respectively. Glomalin-related soil protein ( GRSP ) was extracted with citrate solution and measured by
spectrophotometer using boving serum albumin as standard. Soil water-stable aggregates were analyzed using
the wet-sieving method. [Result] Results show that soil nutrients decreased in content with the moso bamboo
plantation increasing in age. Moreover, the 18 year old plots were significantly lower than the 5 plots in both
GRSP content and AM fungal biomass. Pearson correlation indicated that the content of easily extracted GRSP
in the soil was positively related to organic C, available K, and available N (p<0.05) , and AM fungal
hyphal biomass (16 : 1w5 PLFA) positively and significantly to available N (p<0.01) . Fractionation
of soil aggregates reveals that water-stable macroaggregates (2 ~ 0.25 mm in diameter ) comprised the
largest fraction of soil aggregates, varying in the range from 57.79% to 72.40% and long-term bamboo
plantation reduced the fraction significantly. The percentage of macroaggregates was found positively and
significantly related to the biomass of AM fungal hypha (p <0.01) . Results of high-throughput sequencing
indicate that Glomus dominated in the AM fungal community, followed by Acaulospora. In soils under long-
term moso bamboo plantation soil Glomus increased in relative abundance while Acaulospora decreased
significantly ( p <0.05) . Non-metric multidimensional scaling ( NMDS ) analysis demonstrates that the
AM fungal communities in the soils under moso bamboo plantation varied sharply from those under masson
pine plantation ( p=0.001) and also significantly with age as was observed on the first axis of NMDS. When

environmental variables were fitted onto NMDS ordination, AM fungal communities were found significantly

http: //pedologica. issas. ac. cn



734 + 1 2% Eile 54 &

related to soil moisture ( p=0.005) and available N ( p=0.001) , but marginally to available P ( p=0.014) .
[ Conclusion] Long-term plantation of moso bamhoo decreases AM fungal biomass, alters AM fungal
community structure significantly and exhausts soil nutrients steadily. The changes in soil moisture, available
P and available N contribute significantly to the variation of soil AM fungal communities. Long-term plantation
of moso bamboo also decreases the content of GRSP, and the proportion of soil water-stable macroaggregates
(0.25 ~2 mm ) significantly, which poses a negative impact on soil carbon sequestration and hence stability
of the ecosystem.
Key words Arbuscular mycorrhizal fungi; Phyllostachys edulis; Community structure; Phospholipid
fatty acids
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