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TR RUE Y 2T A, Hidr, BiologfiF
MRk o o g SEA IE W, 38 2o A T o sk D )
FHBEJ) S WLt e Dy B O 1 S AR AR IR, A Y
BUEEhRE SRR E R Tk 2 — 10 L HEHRSE
g Y bk RS et
e PR KA B R R L A g DR AR
fE43 AT, A Biolog-FF AR G + 338 v B o A A
W R A A, SRS E R
LR i DR AR 2P S A Y I T G R AN
B .

B ] = A YN AL T Bl sS AL, BE R TR G
A AR BRI RANE, T2 T DA R
SUPYSREE . ROEE L BRI M AR B AR A T R
§ o ARHFFE R HIBiolog-FFROTF-#ik, 454 LR
M BTHE T 408, REAS [R) R A= 9 BV T 3 TR
TR WA 7K F B B D) e Z MR BT 5, ok
PR 33 B IR A 7K T Bl R A= A B R 19 2 1k
M, A gE SR E TN S IKE, A
SR VETA] = A N A SR SR RN i e SRR AT R
XHFo

1 MRS .

1.1 #HREXER

WFFE ST ILAR A AR E T A L, P
PE NAZ118° 44’ 14.1"7 —118° 55’ 10.3"
b4i37° 26" 16.7" —37° 32" 41.4" | J& TR
WP ALK, KRR, BB, R
k12.5 °C, BEK B2 0 AN, AR SRR K G
555.9 mm, 70% MREKETERET. A M, F
7R kR ok R AY3.224% 0 L IR E
AR A, R R R R
1.2 HRRESHH

T X H =N 2R S g%, e R AR A
FEBE F SR, AEWESE DX NI AR PG ) 6 2,
B = A A = A, RS (R
M) o, SR ERAEYIRETE (BEMI(Tamarix chinensis)
FEVE . H2E R (Angiospermae)fif s ) , B BLN R AR
YEETE (B AR (A.venetum)BEY% . S (Imperata)
BV ), WIS PR3 AR, SR 1SR
KA E R . R AR RE B I AR SRR AR BB
50 cm x50 cmPY XA, TEAHBRFIE10 cmP 43

0~20 cm. 20~40 cmP 2 85 HCREE, R HIXT
LR H SRR, B ORESA B AE, A
A, BREBKWWRGERY, Msy, Bhay
200 g, — M ETKELE T, 4 CORAF, TG
PEFT AR 0T 5 — (R O AR Y2 R L
Hi, —80 CLAAE, HT - ETEHTIRE L RIS

A A (TN) W & R T R A, B 5
(AN 5 R FH e 4 100, A 280w (AP 7 >R
Olsenik, +HEAHLF(SOM)IM A R AR A1 i #4
IR AN AL - Tk, HHERAR S % Kettler
i L
1.3 HIEEEHRBREAEKFENE

K HBiolog-FF-F- A i Xf AN R $h A fl g T &
A MR IR ARG MRS T A0 0T . R AR T3
ANFE I B 3R S R A A R IR
10 g+ Heke 5 F i R KB HIE b, D o A90
mL 0.85% JCINaClA R, FH & B3 S AR
ik, PA250 rmin  F i PR%30 min, X5 L
W BEZE 107, U150 pLF B T Biolog-FFii
AL, IR TF26 CCrHIRAN B R IR
TF%24 hAIBiolog BN I A490 nm P (9 Y63
B, $EFEATE 424 he
1.4 HiE4E

K AL T B G (Average well color
development, AWCD{H ) K FRAEFH % D161t
e, Rk

AWCD = Y(C; — R)/N

R, CoNBINFLIE490 nm FAOCHEME; R
IFFAO FRFLA TR WGAE, N 3% 57 e U i) b
X, MEREBCN95, C - RIGE/NTomfLIE
00, BIC, - RIEIH KR T4 T0R 45 .

T AR I RE 2 HE A AT

TA-BURIEEL H =— X P X LnPy;

P;=(C;—R)/X (Ci—R);

FwEIRE(S) I (C-R) MEKT
0.25MFLEKL;

LU (D) XRSERH: D = 1 - ¥ P25

TIHEE B MAWCDIE . 2 A5 SR e v
FE AR 2 A 3R BRI R T 224097 (one-way
ANOVA ) Flf/Ni M2 %508 (LSD) 3 H
PersonfH 3¢ R E I B Z HE M da bR 5 3R AL M
JORH A 5 F oo R FHSPSS22. 0 A 58 1 5
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TUA 5 HT R H CanocoS. 0%k {4 .
2 45 R

21 AREBEEHTLIEMENLMER
PEFRIATAL, 0~20 cm+ )2 520~40 cm + )2
o, HEEE L 1. DRV E N LR
WS AMBENEEE TEAREER (P
<0.05) , M Eske o (3 B AR TS B B
NP R AT AR AR, R MRV
HHE TR S iERE, 0~20 cmt )2 450.86%,
20~40 cm+ )2 439.64% , ¥ E R TR Thak
FOHAF . PAAMERES TR SRR EST
R AR IR 7, BEMINRE I T Rk B f ol B AIC,

Hr, 0~20 cm T2 R45.10% , BEMTH4MW
FiAEHL, 20~40 cm T2 455.67% , SHHL2ERA
WE;, HAREEE TN ERLEEES (P>
0.05) ; [Fl—HEYREVE BT AR 4 )2 (] 48 5 b
TREXES (P>0.05) . 0~20 cmt )2, HF
REVE B N RIS KR H1520.9% , B E T HAD
BEHL (P<0.05) ; 20~40 e, REMIBEISE B N
FIEEKERT86 %, WEM T HAFEM; 7 —#F
Hirf120~40 em+ 2 FIEE KR F0~20 cm+ )2,
HERAEE (P>0.05) . HHREESFEH T
ERARRE, £0~20 cm )2, HHEEEER
$921.50~31.88°C, #iHbiwim, FIFREEEG T I
fi%; 20~40 cm )2 B 28 22.88~27.33°C,
e B N, P N R

Rl EN=ZANBREERREIRE DT EEBEUERALR

Table 1 Soil physicochemical properties relative to halophytic vegetation in succession in the Yellow River Delta
BRI ki HyHi HikiL KA T
Vegetation type Sand/% Silt/% Clay/% Moisture content/% Temperature/°C
0~20 20~40 0~20 20~40 0~20 20~40 0~20 20~40 0~20 20~40
#iLH Bare plot 30.62b  25.62b 61.37b  66.46b 8.01bc 7.92b 19.84ab 20.98a 31.88ab  25.00a
FEH
50.86a  39.64a 45.10c  55.67b 4.04c 4.69b 3.14e 7.86¢ 23.75a 23.75a
Tamarix chinensis
o
9.72¢ 5.02¢ 77.40a  81.28a 12.89b 13.70a 16.34b 23.96a 28.17b 27.33a
Angiospermae
M2 Imperata 7.82c 6.28¢ 79.39a  80.25a 12.78b 13.47a 20.90a 22.13a 23.50c 22.88a
B Ak A.venetum  10.86¢  10.78c 80.44a  80.0la 8.70bc 9.22b 13.58¢ 15.09b 27.00b 24.50a
o AL o Bt A ARk LR
BT -1 -1 -1 -1 -1
SOM/(g'kg™) TN/(g'kg ) AN/(mg-kg™) AP/(mg'kg ) EC/(dS'm™)
Vegetation type
0~20 20~40 0~20 20~40 0~20 20~40 0~20 20~40 0~20 20~40
#H Bare plot 0.42d 0.34a 0.24c 0.15¢ 10.02d 8.41c 3.78a 3.45a 13.12a 13.00a
R
0.35d 0.27d 0.50ab 0.36b 18.87b 17.54¢ 2.87b 2.74b 2.57b 1.79b
Tamarix chinensis
T
3.25b 2.22¢ 0.33b 0.22b 39.90b 16.16b 1.34c 0.91d 4.47b 4.10ab
Angiospermae
13 Imperata 4.28a 4.27a 0.71a 0.55a 50.65ab  41.37a 2.63b 1.78¢ 3.76b 2.76b
B AWk A.venetum  2.07c 1.53¢ 0.44b 0.30b 33.58b  27.83ab 2.89b 1.91c 4.20b 2.84ab

H: F—dh MR AR R R 2Z 7 B3 (P<0.05) Note: Different letters in the same column indicate significant difference at

0.05 level

1E0~20 cm. 20~40 cm 12, H2EEREE .
FREVE . DR EETE E BT SOMYY B v T
FIREMIEE TS, Hop, BAMIE BT SOM & i Ak,

EEETHH, 0~20 cm+ )2 & 40.35 gkg ™',
58 ESAREE (P>0.05) , #£20~40 cm+T /)2
HN027 gkg!, SHHEREE (P<0.05) .
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b+ IETN S HAE0~20 cm. 20~40 cm 1 )2 14 M %
%, 4351090.24 gkg™. 0.15 gkg™, BEMLT HABM
FIAEYIFERL (P<0.05) , FIPREVE M F TN i
., 0~20 em+ 2 40.71 gkg™', 20~40 cm+JZ 40.55
gkg!, [A—HIVREE BH T AR LRI TNZE A
Fo DURNISERAE YRS A N ANG SR AR Lh
BEERS (P<0.05) , MFE—HEYEEEE T AR
TEMANZRARE ., R, APF & EERL (P
<0.05) HI[F—tHYEvE e N AR 12 mEA 5
225 (P<0.05) . AFFERHBE SR (EC) FAE+
Hesdhe, BRI, SRR B DR ECHKR
M R (P<0.05) , 0~20 e+ /2 AR IE 451
80.40% . 65.97% . 71.39% . 68.00%, 20~40 cm+t )2
IR 31 86.21% | 68.46% . 78.76% . 78.17% ,
ZE (P<0.05) o MHFEFHARTEE ZSOM,
TN. AN, AP, ECHa B/AEBN0~20 cm >20~40
cm, RIHJEIE, FR0rEmtlEIn, SHEhsEREL.
SV, B kA A Dl DRR b - 5 itk A ) A
T -1 B TS R AV ) BV T e R AR p, R
FREEZWTRRAR, b i & A B ARl ,

Frit RS B
2.2 FRBEEE T LIREFBRIENR G K F A5
ST

AR RE A TR R + 2 AWCDIE AR (L an & 1,

ZEIRFI . 0~20 cmH120~40 cm Al + AL 4 1 3
T ) FH B — B Y5 9 AW C DR 227 i 1] 1] 1) 2B < 77 444
K, 7624 hA N B FEHIAWCD TR T°0.1, EH
FIRH BRI A BE S 8K . ORI R e, £
B R T 224 hiW IS A DL IE IV Biolo g i A 1Y
Wi,

P I URT O, AS [) ARt - 8 6 i VR )
JEAFTE— 3 25 5%, 4PN £ A 90 B V5 20 00T BB
JEF R B & TR, BRRI K : 0~20 em+-
ERAE > B > B > T2k R > g, Bk
Mif ShAE D BE 75 T LA AWCDIE B % = T #
(P<0.05) , REEm SR Y RETE & T ok i SR A
BV, D MREERAE N R T S A Y T,
AW CD{H 55 58 1if £5 14 4 90 1 V% G 2 B MRS 75 119
EZRAEE (P>0.05) . 20~40 cm 2N A
> D2k > BEM) > B AR RR > #R i, A RRAE TR LA
B ISR RE K T om it s R eV, X T RS AN )
FEY) . ASTR) eI 558 T AR B 2 A 400 %) i 4 0 o 6
T BT R AR A G, PR B R R A
FHBE I 7E0~20, 20~40 cm+ 2 ik, #RH
fiK. W —FEHASTR L2, B3R D2 R &
P H0~20 cm <20~40 cm, [AMIFIE A BRAE T4 U]
FIH0~20 cm >20~40 cm, #Hb R IE A AE
AR

0.7 —a— YR Bare plot 0~20 em 0.7 b —s— JeHrH Bare plot A=
 —o— Bl Tamarix chinensis [ —o— #&#il Tamarix chinensis
0.6 - —a— I2EEN Angiospermae 0.6 - & 28T Angiospermae
F—a— H3¥ Imperata | —— H3¥ Imperata
0.5+ —e— Wi bk A.venetum 0.5 _ —eo— TA Rk A.venetum
[a)
8 04+ 8 0.4
E 7 = 7
< 03} <03
0.2 — 0.2
0.1 — 0.1
0.0i- 4 i | 1 1 I L | 0.0 &= L L L
0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 96 120 144 168 192 216 240
3215} H] Incubation time/h 34325} ] Incubation time/h
Bl ARV HOLE AR

Fig. 1 Change in average well color development (AWCD) of fungi

23 FRBEEHTLRERSHME
b LR 2 R R RRT TR M BT R o
AR AR O, SR D REZ PRI A

U S NFR2ATLLE N, AR ERAE TS T
0~20F120~40 cm 39 B BV 1) AR - S R FE 5L H
FHEIRIS ., FE RO & T, 0~20 cm+
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JE, 3RRBCERI A A5 > B > B > D2
> W, B RETHERAE YIS > SR A AV >
i, HZESEE (P<0.05) ; Mi20~40 cm+ )20
R R LB > 150 > B0 > DR > B, 7R
FE ERAE ) A 2 R g, H3 R AR B A i
. HS5HAMEmZE S BE (P<0.05) o LB
BEERAE A S, WMGE T I BE R IR 2
PERFERE, e TR T WA fel—
FEHAFE )20, BRE 2Rk, AR 3+
B FIH0~20 cm > 20~40 cm.,

AT (£3) A%, 0~20 cmt )2,
AWCDIE 5% . g 2R Ak S S P S 3
FHIEAMHX (P<0.05) , HFR-BURTEEHS 5
FEEBBEAMLE (P<0.05) , SHHLESHS
MEFEEMRE (P<0.05) , FEERBESSEA .

B A 2L . AT BILITE Bt 4R b S T i 22 B S 3 T AH G
(P<0.05) , Hix =Fh 245038 5 ok iR b 2
BB EEME (P<0.05) . EFEHHBHRDOS 1%
TR R E A (P<0.01) . 20~40 cm
+Zd, AWCDIA . A - WK 18 B H A F & 4 4
S5 A LT & DA R W R G A 0 ARG (P
<0.05) , St LA E RN R EFEEME (P
<0.01) , IbAh, g -JURHE B % AR 48 5D
HHEEHaRsEEHEL (P<0.05) , 52%
FIBR AR i 2 L0 2 IE ARG (P<0.05) o Pit)2
H A R IR IS 5 AW CDAE X 45 ZREME R B0 B
TR, HIERE . 2R WHA . SRR
b AUk U 5 L BRI RE 2 RE M R
AT, UL ER A AR s T AP T
5w, JEms e BT RE 2R .

R TRBHEETIRARIRES HIEEH

Table 2 Functional diversity indices of soil microbial communities relative to halophytic vegetation

T AR - BRIR 5 5L

Shannon-Wiener index

F AR

Richness index

FUBHH

Simpson index

AT 12
Vegetation type Soil layer/cm
R 0~20
Bare plot 20 ~40
M 0~20
Tamarix chinensis 20 ~40
LR 0~20
Angiospermae 20 ~40
HF 0~20
Imperata 20~ 40
EXS 0~20
A.venetum 20 ~ 40

2.42 +0.09d 5+0d 0.86+0.0lcd
2.20+0.16¢ 5+0d 0.85+0.0le
2.92+0.19b 11 +3bc 0.92+0.02b
2.46+0.18d 7+ 1c 0.87+0.02d
2.65+0.24c 8+ 3¢ 0.88+0.03c¢
3.28+0.19a 21+ 4ab 0.95+0.01a
3.23 £0.69ab 27+ 16a 0.94 +0.06a
3.00 £ 0.60abc 19+ 10b 0.92 £0.05ab
3.18+0.26a 17 + 6ab 0.93 £0.02ab
2.46 +0.33d 6+1d 0.87 +0.03d

R3 FHREE. TRERSHEENS TREAERBX N

Table 3 Correlation coefficient of average well color development and diversity indices of fungi communities with soil

physicochemical properties

Tt H +J2 Soil  HIGE Ko BER AP AR Al (73U R e
Item layer/cm EC TN AN SOM AP Phosphatase ~ Urease Catalase
AL EOGE 0~20 -0.606 0.930%  0.949% 0.743 -0.111 0.948% 0.488 0.903*
AWCD 20~40  —0.684 0.823* 0.814 0.879*  -0.478 0.846* 0.154 0.961%%
A - IR TR 0~20 -0.924* 0.811 0.804 0.859*  —0.639 0.837% 0.726 0.771
Shannon-Wiener index  20~40  -0.837*  0.839*  0.860*  0.897*  —0.644 0.908* 0.359 0.958%%
F IR 0~20 -0.753 0.867*  0.869%*  0.883*  —0.432 0.971%%* 0.568 0.898*
Richness index 20~40  —0.691 0.720 0.730 0.845*  —0.609 0.904* 0.194 0.912%%
AR 0~20  —0.953%%  0.743 0.716 0.764 -0.699 0.693 0.755 0.657
Simpson index 20~40  —0.855%  0.865*  0.876*  0.888*  —0.635 0.888* 0.374 0.960%*

*, P<0.05; **, P<0.01
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2.4 AEIRHEEHEFET HIEE R BOREHHHE
FIR By 22 TR — BRIk FI8s %

X Biolog-FF i # 1-95Fh i I A9 A 1% of 1T
F AT 5B o AR I B3 SRR R R A R T
1, 3 B0 D 0 48 RG34 gy, BRI SRR ATk
88.62% , HHPCIIoIHk R N52.18% , PC2HhiTT
B0 19.28 % , FLEA A IR AT 32 43 0 Br 45 1 o
B2, d5REH, RREEAMYE T HEEEPC
BB T W A A 22 5, RAR AT LA =R

0~20 e+ 2 N E R . B ATRRTETE 2220~40
emBJE N PR . D2 RORER Y0 A fEPC Ll

V. DL R A A AEPC LR R R, PC2Ah B
i) s HAREE X A AEPC U f 7], PC24HIE
Il . BREHIAE0~205520~40 cm+ )2 F H FH A ik
VR AR o B, DA 2 IR I O T R
75 W e 5 R B ) o

A 2T AR A MBS L
AR BRIE, BEJE . B2 IRRIR ia h 1- 4
B R A 2R EEmwE . Hf, 0~20
em 2 F ) FEEBRIFEFPREFHER . SER .
D-H B 4E44%, Mi7E20~40 cmfy + 29, FIH
M) E L IR A D- 1AL EE | Y = . L- RAE RS

WEHE, PC2EHIE 1] 0~20 cm+ )2 F £ A 397,

35
30
25
20

s ———

15 -
st |

1T x
F%% - 5
0 A J
=
| f | f |

0 20 40
PC1(52.178%)
0~20cm W iRt A fEH ® kR * HF \ QX
Bare plot Tamarix chinensis ~ Angiospermae  Imperata A.venetum
20~40cm O SRt AN O Hhzpwi o HRF & B
Bare plot Tamarix chinensis ~ Angiospermae  Imperata A.venetum

B2 R AR IR R Al 3 A

Fig. 2 Analysis of carbon source metabolism characteristic of soil fungi

2.5 HIEBUMRMEEINGESHIENFIG
SRRV R -0F 38 SR AT AR AR B s e
BERETUA /AT (RDA ) MRS R6 BE AT 2 HE 7
Axis1 HAxis2iy SR B RETE0 ~ 20, 20 ~40 cm T+
JZ0r913K96.58% . 97.22% , Ui - 3ERRAL P BN A+
R AR IE A B . P, #E0 ~ 20 cm

+ 2, Axis15TN, AN, SOM. iR . kM. i
FALEBF L IEAE, SEC. AP, Axis25
AN, EC. SOM. AP. JREFZIEFHIC, STN. B
fitf . AL AR TAOE, TN, BERRES AT SR
FiAE T L R A DR A A A R ) g T LA B R . A
20 ~ 40 cm T J2Axis '5TN, AN, SOM . Wil .
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WREE . i E L EBE L A, SEC. APE MM,
Axis2 SR A . IREEEIEAIE, 5TN. AN, EC,

SOM . AP, HEAEMAEE MK, SOM, AP, if
A ST LB B4 IR AE i LA B R

(=)
< 20~40cm
Urease
Lipids Phosphat
—~ Carbohydrgte
S Alcohol
[\ Amines
N
N2
! AN SOM
k) Amin acids
< EC o Catalase
Acids
AP
=
T
-1.2 Axisl (90.60%) 12

K13 SR O ECER D BE AR TE AR

Fig. 3 Analysis of the influence of soil physicochemical properties on soil fungus community

= 0~20cm
Urease
= Alcohols
IS Amines
<D Acids
o EC
< SOM Carbahydrate
= Phosphat
o TN
B2
]
<t Catalase
Amin acids
=
T
-1.2 Axis] (82.65%) 12
N \/\
3 9 1w

30 BAEFEESNIIEEFESERERHESE
op-A )

R R R, FEER A AR IE ) e o AR
0~20520~40 cm + 2 HIERFHIAWCDHEML £
FEPE TR AR AR AR — B, YRR T 4k
T RETE > SR A eI > i, DI S R
ARG YE R T e Z AR PE A — e it s, X5
R 2 RS AE RGO A I
TRt A R i 288 s il s A R P 2 A 2 5 1 ik
Ui BRI, A Y IR HTRE 3 58w DL
W AH 7 2R B P R R g L EH g
W R, FEEhAEAR R E R, BEh A
JEZHE N, B[R] E B Be T R 7 4 A8 4 A 22
SRR . PR BEVR S5 1 i 22 5 002 T AR TR
MTI AR 25 R G AR e e — s S Y L R Wi
TRACI 22 5 5 M AR R AN R S RV, b L AE
Bl L TR YRR R e AR AR R, A
1175 |6 38 A W B TA AR P el A, 0 T 2 i)
e ) . FEERAE R IE R R R b,
THRRMEOZHSIMEN, RRpWYEmMEE,
R AR PG ER . ok E Y. ARG
LR SEY B B —F 5, AR bR L 09 A= A7 AT 4

BT T REISCRE JR Y o, ELAE R AR AR E 17 3
R, ANFRY 2 A A R BRR F R )
T 5 Z AT B AR PR TR RS, $ e I
P ARG, (28t T I R RIS A 2 R
TERIIE o AR PRI AR 2R 73 WA 1 - S A W 2 1B 1
AR TR v PR B . R AR 0 I K A U N fE RS
BRI IX R AR RS, BRI
FIHR R G 10 T B3R BE IR T 207 g/ JLaE T
A ATF 5 L UE AR AR 5 1 S Bl A W 2 I A A A L 2
FEAE I o PRS2k R v o, H Al st R0 AR
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Effects of Succession of Halophytic Vegetation on Carbon Metabolism Diversity
of Fungi in the Yellow River Delta

WANG Juanjuan WANG Qian JIANG Aixia PEI Zhen WANG Xiaofeng GUO Dufa’
( College of Geography and Environment, Shandong Normal University, Jinan 250000, China )

Abstract [ Objective ] As an important component of the soil microorganisms, fungi play an
important role in cycling nutrients, maintaining and building soil fertility and improving soil structure
and so on. As a decomposer in the soil, fungi can effectively decompose various kinds of macromolecule
materials and hard-to-decompose litters in the soil, promote nutrient uptake of plants, and be used as an
indicator of ecosystem health. Carbon source utilization capacity of soil fungi reflects overall metabolic
characteristics of the fungal communities. To explore relationships between soil fungal carbon source
metabolism and succession of halophytic vegetation is an important step to elucidate variation of the
ecosystem in internal structure and function. [ Method ] 1In the region of the Yellow River Delta, in line
with the natural succession of the halophytic vegetation, sample plots of bare coastal tidal flats, flats
covered with Tamarix chinensis and Angiospermae (highly salt-tolerant plant community), and flats of
Imperata and A.venetum (mildly salt-tolerant plant community) were selected, three each, making up a
total of 15 sample plots for soil sampling in the 0~20 cm and 20~40 cm soil layers. The soil samples were
analyzed for physicochemical properties, and carbon source metabolic activity of soil fungi using the
Biolog-FF microplate culture method, and further for characterization of the carbon metabolic activity of
the soil fungi in the plots relative to halophytic vegetation. [ Result] The Biolog-FF microplate tests
show that in terms of average well color development in the 0~20 cm soil layer, the plots followed an order
of Imperata > A. venetum > Tamarix chinensis > Angiospermae > Bare plot, while in terms of AWCD in
the 20~40 cm soil layer, they did an order of Imperata > Angiospermae > Tamarix chinensis > A. venetum
> Bare plot, which suggests that with the succession of the halophytic vegetation, carbon metabolism
activity of the fungi in the soil increases significantly (P<0.05) and so was Shannon-Wiener index, richness
index and Simpson index of the fungi. In all the sample plots, except for that under Angiospermae, all
the three indices were higher in the 0~20 cm soil layer than the 20~40 cm one, which suggests that with
the succession of halophytic vegetation going on positively, the fungi in the soil improve in diversity and
abundance and in dominance of common species in the community. Correlation analysis of soil properties,
fungal AWCD and fungal diversity shows that TN, AN, SOM, phosphatase and catalase significantly (P<0.05)
promoted while soil salinity significantly (P<0.05) inhibited fungal metabolism of carbon sources. Principal
component analysis shows that Fibric alcohol, ornithine and D-mannitol were the main carbon sources for
fungal utilization in the 0~20 cm soil layer, whereas D-sorbitol, glycerol and L-aspartic acid were in the
20~40 cm soil layer, which suggests that saccharides, alcohols and acids are the main carbon sources that

control carbon metabolism of the fungi in the soil. [ Conclusion] As a whole, with the succession of the
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halophytic vegetation going on positively, the soil underneath declines gradually in salinization degree and
improves in soil quality, and the fungal community in the soil is growing more and more stable in structure.
All the findings about relationships between carbon source metabolism of soil fungi and succession of
halophytic vegetation may lay down a theoretical foundation for the ecological restoration and utilization of

the Yellow River Delta.

Key words Yellow River Delta; Halophytic vegetation; Soil fungi; Functional diversity; Biolog-FF
method
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