HPIGEIRSG IR, 2017, 26(3) : 27-34
Journal of Plant Resources and Environment

AN [R) L X HEAR B £ 338 1E ) A
N EZ S VSN DS i

YWE, UEE, ANBE g, kAP0

(RO R 2 A AR 2= B, &80 FEM 241000)

R . N T [E M X 548 ( Preroceltis tatarinowii Maxim. ) MR 3 A e M S AR R &R ,Xﬂil 2]
T (VTP AR R B D1 AR T ) 1T (AEE) 8 AN A FARARBR TR NE S A8 bR (45 pH (3
B R RN A i ) IR T HLAE , R A Tlumina MiSeq /53 2t I 5 3 A G HOAR B + 8 1) LB 2 R MR AT T 0
B s FEBCHER L, %) LT AR MRS RS L HEAE T8 HR B AH DL LB S LT R KA X =F BE i 20 A2 A9 4845 7
KIATC(OTUs ) 5 T IEAE S AR AR SIS T /00T, 4 R R WY fibik 8 A b 75 AR PR 38 19 pH (K4 pH 6. 06~
pH 7. 61, FRALHE 24 0.49~3.27 pg - ¢ AL &&= H 150.24~636.89 pg » ¢, FET - ETH DNA P45
R LA BUTSIARMLEE 97% S BIE 3513 7 143 4~ OTUs, %£5E i1 6 11 32 49 106 H 254 B, Hop a5 724 1)
(Ascomycota) FHF ] ( Basidiomycota ) Fl BEEHEI( Zygomycota) 3 MMEFET LA K Incertae sedis( GenBank AR e
TAE BR HER 25 1) ﬁ') Bk 70 FF B} ( Mortierellaceae ) . & B £} ( Trichocomaceae ) . M\ 7} 7 B} ( Nectriaceae ) F
Archaeorhizomycetaceae 5 3G LFEF AR LAY TIEE R L2 %0 % Chaol 8% . Shannon—Wiener $i5 5 Fl
Simpson 540718 1 041.37~1 793.19.5. 39~6. 14 F1 0. 007 ~ 0. 020, 5 B 4 98. 90% ~99. 84% , HFettk: 43 M7 45
FW . I ECR Chaol FEES - HE s AU & B 5L 1B 3% (P<0. 05) TG, Hidy + 3 BU B Z AR PEFR 205 38 Ji 46 b
B CPER R 38 s PR AR SR BERIT 20 132 49 OTUs H1,55%O0TUs 5 3¢ pH {52 A5, IF B, 28 0TUs 5 - Hef
RO B REER B AR AR OC, b OTUO (B Pt ) 5 48 pH R 22 2 35 SRR G, OTUL (AR ZERE) Al OTU4
(AR FLEFR) Agaricostilbaceae ) 5+ HESE S B R B IR, PR HR BRI A AR BR 43 5L 55 R
PEZ M, I B B H BRI PR R 2R S IS A — AR OCHE O B, MR R AR
FHRI AU AL AR 5 RN A ARG
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Fertility and fungal diversity of rhizosphere soil of Pteroceltis tatarinowii in different regions and
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Abstract: To verify fungal diversity and its relationship with soil fertility of rhizophere soil of Preroceliis
tatarinowii Maxim. in different regions, fertility indexes (including pH value, available phosphorus and
available potassium contents) of rhizosphere soil of wild P. tatarinowii in eight plots of seven provinces
(Guangxi, Anhui, He’ nan, Shaanxi, Sichuan, Shandong, and Liaoning) and one city ( Beijing) in
China were compared, and fungal diversity of its rhizosphere soil was analyzed by Illumina MiSeq high-
throughput sequencing technology. On this basis, the correlation between soil fungal diversity indexes and
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soil fertility indexes and that between the top 20 operational taxonomic units ( OTUs) with relative
abundance of soil fungi at family level and soil fertility indexes were analyzed. The results show that pH
value of rhizosphere soil of P. tatarinowii in eight plots tested is pH 6. 06—pH 7. 61, available phosphorus
content is 0.49-3.27 pg + g, and available potassium content is 150. 24-636. 89 pg - g¢~'. Based on
sequencing result of soil fungal DNA, 7 143 OTUs are obtained by taking effective sequence similarity of
97% as threshold, and 6 phyla, 32 classes, 106 orders, 254 families are identified, in which, there are
three dominant phyla including Ascomycota, Basidiomycota, and Zygomycota, and five common dominant
families including Incertae sedis ( the family exists in GenBank data base, but is inexactly classifed) ,
Mortierellaceae, Trichocomaceae, Nectriaceae, and Archaeorhizomycetaceae. The difference in soil
fungal diversity among different plots is obvious, and Chaol index, Shannon-Wiener index, and Simpson
index are 1 041.37-1 793.19, 5.39-6. 14, and 0.007-0. 020, respectively, coverage is 98. 90% —
99. 84%. The correlation analysis results show that there is a significantly ( P<0. 05) negative correlation
between Chaol index of soil fungi and soil available potassium content, and correlations between other
soil fungal diversity indexes and soil fertility indexes are not significant. In the top 20 OTUs with relative
abundance, 55% OTUs have a negative correlation with soil pH value, and most OTUs have a positive
In which, OTUO
(Mortierellaceae) has a significantly negative correlation with soil pH value, and OTU1 ( Nectriaceae )
and OTU4 ( Agaricostilbaceae ) have significantly positive correlations with soil available potassium
content. It is suggested that rhizosphere soil of wild P. tatarinowii is weakly acidic to weakly alkaline with
characteristics of rich potassium and less phosphorus. There are some correlations between fungal diversity
of rhizosphere soil of P. tatarinowii and soil fertility, in addition, Mortierellaceae, Nectriaceae, and
Agaricostilbaceae have significant correlations with soil fertility.

correlation with soil available phosphorus and available potassium contents.

Key words: Pieroceltis tatarinowii Maxim.; soil fertility; soil fungal diversity; Illumina MiSeq high-
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H #8 ( Pteroceltis tatarinowii Maxim.) N i F}
(Ulmaceae) 5 18 J& ( Pteroceltis Maxim. ) [ —Ff | J&
WEINTIRA, S v E A R R T KL B
2 R A B R (i 2B R TN
TEATEORE AR 24 R SR AR ) A AR 2SR P AR )
S5 AE R E AR B AR HAR B AT 4R R FR
BE i HAEEE I E AR R AHOCHES R AR
KA AR AR R & &2 T IEIE ) m o] W =
IR A SR AR SRR
ARG I HL, A s AR & 1 5 7 A B i 2T 4E K
JE IR A OE Y Bl AR AR SR A AR
B, N T 7 A8 A RS i O %o 75 1) L G
WFoE H R A, HRiA G T 5¢ 2 AL h 7e i
e A AR E O PO ROR R B A
WA S S AT E A S M E IR+
TR A DGR 9 G E e DR R A
SRR A 7

FHOCHH SR R W] AP AR PR I 5 R IR AE )
ARG LA KA W 0 A A 7 R0 o ARG 2 235 D0 AH G
SR L A F 5 45 BRI, BB AT DA I 22 B
(Orchidaceae ) FEH)Fp 785 % ; KRS (O BIF 58 45 1

2R B2 APk BY 76 25 AR B (ericoid mycorrhizal
fungi) Ji 2 4 A4 Bk i ft 8BS ( Rhododendron annae
Franch.) JCH 1 M A B9 G & PERE AN £ K 96 6 S 8L
BB IR (N M AL S LR AR L) WE S, 4
T B AR IR S 4 s AR G i s g R
F W, B MARLAT R R, AR Bos 8 A L 7 800 8 W
AN, 10 Y 5 M ( Paris polyphylla var. yunnanensis
(Franch.) Hand.-Mazz.) [ f§ 74 52 17 7 & 202 i
s PN AREE TN | B2 A B AR LT (arbuscular
mycorrhizal fungi) BEH5 175 T HLEHE YR N =5 25 T
eim AR Ik e #EA: KAE ST L3 Y
L0 Tl 1) B2 AT 5 PAASE T AR L T B 0% 3 3 181 7 5
(Asparagus officinalis Linn. ) 1A PN &l B 25 55 - 114 I UAC
FIGT A4 A G A 56 ol 30 WP R R 0 005 3 e e mT I
B SRR AR S AL ) YOG R X TN TR
TR HAT B R

ST EELIEN 74 1T 8 MM ET A= H il
AIAR PR 3 S B 5 X 42, f R D R 34T T I
iﬁ,}?;&ﬁﬁ [Mlumina MiSeq 1o 18 B R 4 1
W ZAEEIEAT 1 0 A TR R b XS A R 2 A
PEFERCS T HEAT 1 6 b5 1A 1 L) e 1 3 B R OK
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SFAH X 5 B HIT 20 A7 1Y #2443 2K B 9T ((operational
taxonomic units, OTUs ) 5 AL J1F8 bR A A ET T
T o3, LS I AR B S B 2R
TIENE T B SCFR , IRIEAR PR 135 BT S5 A8 B o e 1Y
KERMSE

1 HE RS 58 7 ik

1.1 R

HRAE A A AR A TS (CVH) TR E B i
PEEN 74 1T 8 AR B A T A AR PR L3 R
FTERTG  ALFE T PUEEM L A A (AR 48 110°17743" b
75 25°03'36") EBUE /NS (ARZ 118°18736”
45 30°40'48") {7 PG 2N Ll (AR 48 114°03730” b
4 31°49'17") BEPED H— HLYA AT (R4 106°07712"
b4 33°13712") WU)I) JoEsAT (R 48 106°52'12"
b2 32°42'36") (IR TE R R AT SF (R4 116°58728"
J64 36°21'43") JLTRKIEK B (R4 120°58'48" b
755 38°57'23") AL HUIH K A (R 48 115°53724” Jb4h
39°52748") , Hrfr IV MOR A AT R BUE WG
Tl b S I RS ZE XU, B e ORI
AR 22N s B VG DL — BLYA R RO )1 T Je S A A
oA AL AR AU 2%, T L b B 305 7 T8 0 2 XU
DU Z5 43 BH AR 22 AR5 U T 7K A b L TR S 22
WA, B mR W, A& Z 808 T, SRR AR 1k
A5, 5 AT R A BE RS2 LRI L AR T R R = R L R TR
7 2 WU, DU 2R3 B AR T, KRR R AR Ak
W 5 30 7 R g B RE Mo T ihif op |, 5 KRR 4, B
A SR TR R L, DU RS AR P28 B
I8 A& TCATIE
1.2 ®BRFE
1.2.1 #RFREMERE T 2016 458 HZE 10 H e
IR 8 ANFEHL N 4 BIBERE 5 BRMIAR 15~20 em (B4
FEAERE , 5B 3830 2 0 B3 0T, B BERRAR 3R, 72 0E
I 5~10 em PR R FEREE LA, B b A AR
KL 2 1y HHE BB 2 300 g, B A TCH B EHA
HE T K e B AURE R A R S

RS BAAR I — 17 14, g5 )5, BT 45 C
S KT A vt 2 e T, AR AR JR 5 200 H i,
T AE A, RS AR 5 — 1 A BRAR
REEIYIE K [ —FE LY 5 0y 1 FE 7850 TR A1 5T
5B T80 CUKAAPIAAE, T TR A

1.2.2 X3gpesim A SI-4A #4 pH i+ ( L
IR A BR A F]) D 30 pH {E ; SR BRI =
A I R A RO s SR SRR B - K
JAJCRETHR OO M e R R A, Bt
FESTRPR I EZ N E 3 1K,
1.2.3 X3 AHAN (- LgE4HR A 20 DNA
PG & (B OAERY) [ (CRARAERHE (dbs0) A
R T e B FH U B A3 R 45 4 Tt A 0 i) i BB At 3k
8 NREHb -3 ECBA 5 DNA 3 5% ELF ITS1-1TS2 [X
G ITSTF FITS2 (AE T AW TR (L) B
AR T ATY R N, Ho, 519 1TS1F (19)351 K
5'= CTTGGTCATTTAGAGGAAGTAA - 3', 5] ¥ 1TS2
%) 5 —=GCTGCGTTCTTCATCGATGC -3, ¥~
HaPR 2 BAKRFR 30 L, fuff 2xMasterMix [ 4 9) T 7%
(KIE) A FRAT 15 pl,10 mmol - L' 5[4 ITSIF Fil
ITS2 % 1 wL, B4 DNA 10 ~20 ng, ddH,0 #ME = 30
pL, S T960 PCR AL (HTM A% BLA 13 R
ocu]) AT RO, YT IEFR T . 94 °C AR M 3
min;94 CAEM: 30 .55 CiR K 30 5,72 CIEfH 30 s,
30 MEER; 72 CHEM S min, PG =H 8L T
AW TAR () Bedn A FRZS F], R Illumina MiSeq
e 3 I P B ARHEA T
1.3 HiIEAEMSEIT o

WFFJG R HN HEATAE 5 | L BRitk G AR 7 91 SR
S PEY R A S0 g AL B 75 B BT 8 LA K
JEHIAARIE 97% S B {E K] 43 OTUs; {#i F§ BLASTx
B EEAS OTU A58 1A 507 5 5 GenBank %04 J4
(http;//ncbi.nlm.nih.gov) HR E RN AT X AR
AR LR 97% W i€ 44> OTU AR F 1k 5 %1 1) 2L 1 )%
(i) 24 s ARGE RS OTU AL 1948 3507 51 B0 1 T4
XTEEHES . HRIE OTUs MEEA OTU AL 1A 307
IR T 4 1 H B Y Chaol 452%™ | Shannon -
Wiener $5%50*"  Simpson 544> Mg >

K H EXCEL 2007 R A4E %t 4 e A0 77 f 4 58 B
DNA P45 5 0 47 cHi A B, I35 4 33 B R Rl ok
SERAGT B R RO T X 8 AN FE ML+ B E R
IR 43 28485 S AT L5 SR SPSS 19. 0 Gei 40 #r
X AR ity 25 5 B 0 A ( Duncan” s
BWEk) o R 2R 8 IR I dR AR
PEAT Pearson IS, I XF 1 358 B B B A AH X
FEJERT 20 A7) OTUs 5 AL 1 F8 b5 E 4T Pearson
FHOCAE ST
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2.1 AEHFHMEERETIEB AR

HEIR 8 AN 1 AR AR B - AT 7 1 Ll e b R I
F1, HE1ATLAEH.8 MM LI pH Hh
pH 6. 06~pH 7. 61, 52 55 W P 22 55 B 14 , 2% 4 b (5] 1
48 pH H2E R, Horp INARP R A SF (P5) Al
JUPREMOE AR (P2) BE LAY 3 pH {3 (P<
0.05) & T HAKEH 5 2 AL M 6] (9 + 58 pH {4 22
SN I R A FHAG A 1L (P4) R 77 RO i 5
(P8) FEHRAY 1458 pH {H W E AR T AR HL {0 2 N HE
M)A+ 5 pH (H22 AR B3 P2 FEHBAY e sk

®1 MR 8 M B ERIR T EIE S L (X£SD) Y

WA R (3,27 g+ g7') L P8 DI JCEMA
(P3) I -4 ol & s v, L 3 AR b 1) 4 ek
O P T AR {H 3 A R R] ) - 39 R
R SR AR B PS REHL Y + e R Bk At
v, SHARE M Y RO i e S 0
BN (P FAE ST K 2 (P7) B 3 Y 1 1
BB BEHRAR (49 0.49 F10.69 g - ¢ '), BF
CTF H AR, P7 AR b Y £ 48 5k R H0 & B e
(636.89 pg - g7, W T HAR M, P1 MY 1
SEHOSET i R AR (150. 24 pg - g7, BEICT HA
FEHL; P2 PS5 BTE I AR — LA (P6) Al P8 A b fi]
() SR AL A 2 AN

Table 1 Comparison on fertility of rhizosphere soil of Pteroceltis tatarinowii Maxim. in eight plots tested (X=SD)"Y

RS/ pg - g B A g - g

- 1 =) L]
liflwﬁﬁi)zt i%)ition p%-)lﬂvﬁl;e Availablsn[t):rtl)lsphorus Availa}i:i1 l}:I)lttassium
Pl LRUE I /NAFS Xiaoling Village in Xuancheng of Anhui 6.87+0. 10b 0. 49+0. 06a 150. 24+5. 82a
P2 IR A AT Longyan Village in Guilin of Guangxi 7.53+0. 06¢ 3.27+0. 18d 443.72+3. 10d
P3 PN TEEIRAT Gucheng Village in Guangyuan of Sichuan 7.05+0. 14b 2.96+0. 17d 199. 15+9. 93¢
P4 R {5 FE XA 1 Jigong Mountain in Xinyang of He’ nan 6. 06+0. 05a 1.35+0. 23b 177. 69+4. 13b
P5 I ZR 55 R A F Lingyan Temple in Ji’ nan of Shandong 7.61x0.09¢ 2.02+0. 25¢ 440.23+3. 67d
P6 B pE I — BV Yiligou Village in Hanzhong of Shaanxi 6.97+0. 04b 1. 43+0. 10b 434.24+8. 46d
pP7 JE5Li% /KA Drip Rock in Beijing 6.99+0. 04b 0.69+0. 12a 636. 89+5. 82e
P8 T RIERE S Snake Island in Dalian of Liaoning 6. 13+0. 33a 3.04+0.23d 440.73+4.07d

D [F3) R E] /NG AR R 25 5 8 35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).

2.2 AEHMBERETEEESHESHT

OB R R AT HEAR PR+ 3 E R DNA 3t
RIFARITHN 197 112 4, LI RUF AL 97% A
BEARAS 7 143 4> OTUs, & LR MF 51 193 799
% e 61732 49 106 H 254 BE, Hoh, 1K
ARERIEIF S 149 974 5%, i BB 77.39% ; 207K
SERCERTEE YA 148 660 45, i Bk 76.71% ; H
IKERCEEIFHIA 128 467 5%, i A 66.29% ;
BEAKCE 1A R 7 9047 113 888 4%, o A iy
58.77% ., TEITKF L, T2 11 ( Ascomycota) \FE 5
W] ( Zygomycota ) Fl14HF & '] ( Basidiomycota ) JIT (i
435108 62. 75% (11. 88%F11 6. 51% ;7 H K- I,
W EEEE H (Hypocreales) #7185 H ( Mortierellales ) 4>
W H ( Agaricales) . #& 72  H ( Sordariales ) | [l % H
( Aspergillales) FIH{ZE R H ( Eurotiales ) AT & Ho 45143 51
M 11.36% 9. 04% .6.95% .6. 76% 6. 08% 1 5. 13% ,

Hax HBT 5 BT 5. 00%

PR 8 ANREHL T AR B 3 B DNA 90U 22
ZREPE BT AE R (3 2) F W . 25 A b -3 FL TR 1 A AL
J7 50 B i RGBT 91 it 43 531 0l 18 824 ~28 680 Fl
18 442~28 298, H.HHf 7 A~ M 4 358 HL B 1A 50T
GV AR T 51 B I 20 000 ; 458+ 3 BC R
B OTU %R 1 031~1 772, J7 ik S 4F (P2)
B+ HEE Y Chaol F8%U/N(1 041.37) , 1M
fHEPHAG S 1 (P4) B + 3T Y Chaol 485 K
(1793.19) ;1L T K% e & (P8) Ff Hb 1 58 FL T Y
Shannon—Wiener 880 /N(5.39) |, 1M P4 #£ 3 4 1 E
FE ) Shannon—Wiener 8 8(f K (6. 14) ; 45 #£ Hb 1 45
FLA Y Simpson F8E03% /1N, 4y 0. 007 ~0. 020, Herr
IR 2 457 (PS) AL st K 5 (P7) R + 5
FL 1Y Simpson i £ /I, 107 P8 #F M + 1 H I (1)
Simpson 5 $ fix K5 45 FE b+ M FBE 00 35 A
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99.00%7c 47, Hoh, 6 A~ H 1 8 FCRE 1Y
11 99.00%

P 8 ANHF b T A AR B 3 FLR R KT (1 43 2
ORI, B AT R A E M EE (A
f$E GenBank U8 /& th AN 4776 B9 B} (unclassfied ) Fl
FAXS F=FEHE £ T 50 67 Z SR FE (other) ) Y ZHUE
B/NEAT (P1) R T3 A 11 DOEHRE(AHXS E
BERXT 1%), H Archaeorhizomycetaceae R EROES

JE e (8. 96% ) s P2 FEHL - B AT 8 MR}, H
% H BE ( Trichocomaceae ) ) A X £ B &% =
(10.37%) ; PUI)" JUSBHAT (P3) st T RA 13
MR, Ko 3 #05 Bl ( Mortierellaceae ) % AH X} =
JEf R (12.63% ) ;P4 FEHL HIEECI A 12 MEHEL,
Horh W m B AR 42 B i (10, 93% ) 5 P5 AR ML L
HEEA 10 MMERAFEL, H Incertae sedis ( GenBank
Bl R T AAAE B AR HER 23 2 B9 RE ) 1R 3 B e e

F2 MK SN EHMEERELEEEN DNA JIFRSHESITER

Table 2 Analysis results of DNA sequencing and diversity of fungi in rhizosphere soil of Pteroceltis tatarinowii Maxim. in eight plots tested

T ULl f‘ffﬁe %’iﬁf iﬁﬁ;ﬁ OTU Kt Chaol 4530 Shannon—Wiener #5450  Simpson $550  %0/%

No. of plot]) number sequence number OTU number Chaol index Shannon-Wiener index Simpson index Coverage
P1 21 167 20 639 1 446 1523.25 5.73 0.011 98. 90
P2 26 022 25 785 1031 1 041.37 5.77 0. 009 99. 84
P3 25 871 25 288 1 666 1 689.32 5.95 0.011 99.53
P4 25 048 24 584 1772 1793.19 6. 14 0. 009 99.51
P5 28 680 28 298 1343 1 359. 00 6.12 0. 007 99.77
pP6 18 824 18 442 1 408 1 477.10 5.77 0.011 98.92
pP7 23 559 23 279 1175 1193. 84 6. 05 0. 007 99.73
P8 27 812 27 484 1236 1 248. 84 5.39 0. 020 99.76

DPL. Z2esE /NG R Xiaoling Village in Xuancheng of Anhui; P2, PR A AT Longyan Village in Guilin of Guangxi; P3. PO T TT R
Gucheng Village in Guangyuan of Sichuan; P4 Ji 5 {5 FHXS/A 1l Jigong Mountain in Xinyang of He’ nan; PS. ILHZR ¥R R AF Lingyan Temple in
Ji’ nan of Shandong; P6. [ P I P — B Y A Yiligou Village in Hanzhong of Shaanxi; P7: JE R K S Drip Rock in Beijing; P8: TR EN S

Snake Island in Dalian of Liaoning.

100.0 - B Unclassified B Agaricostilbaceae
O Incertae sedis @ Cordycipitaceae
O Mortierellaceae @ Clavariaceae
B Trichocomaceae B Unclassified Mortierellales
80.0 B Nectriaceae @ Ophiocordycipitaceae
) o Archaeorhizomycetaceae @ Pleosporaceae
2 B Chaetomiaceae B Agaricaceae
S B Unclassified Ascomycota -] Unnlass%f%ed Capnn(‘liales
@ E B Unclassified Agaricales B Unclassified Sordariales
HZ 60.0 - B Unclassified Sordariomycetes B Hydnodontaceae
= : B Unclassified Leotiomycetes a Entnlnm.a'tacea(?
= = B Unclassified Dothideomycetes B Unclassified Microbotryomycetes
= < B Unclassified Eurotiomycetes O Glomerellaceae
H‘E 40.0 B Lasiosphaeriaceae @ Cortinariaceae
X ’ B Suillaceae @ Saccharomycopsidaceae
z £ B Unclassified Incertae sedis B Unclassified Glomerales
= O Unclassified Agaricomycetes @ Herpotrichiellaceae
= B Unclassified Thelephorales B Spizellomycetaceae
20.0 B Clavicipitaceae @ Pichiaceae
B Mycosphaerellaceae B Unclassified Helotiales
O Unclassified Tremellomycetes @ Hypocreaceae
B Unclassified Sebacinales B Unclassified Basidiomycota
B Russulaceae B Unclassified Pleosporales
0.0~ B Bionectriaceae @ Hygrophoraceae

P1 P2 P3 P4 P5 P6 pP7

P8

B Unclassified Russulales

O Other

P1. 22808 B/ NA K Xiaoling Village in Xuancheng of Anhui; P2: AR S A Longyan Village in Guilin of Guangxi; P3. a7 oo sk kA
Gucheng Village in Guangyuan of Sichuan; P4 {[Eg {5 FHAS N1 Jigong Mountain in Xinyang of He’ nan; P5: IIZR ¥R R 4=F Lingyan Temple in Ji’ nan
of Shandong; P6: Bl P Y p— B YA ) Yiligou Village in Hanzhong of Shaanxi; P7. J otk A Drip Rock in Beijing; P8 LT RIEM S Snake Island in
Dalian of Liaoning.

1 6K 8 M E R T EAERAFH S RER

Fig. 1 Classification result of fungi at family level in rhizosphere soil of Pteroceltis tatarinowii Maxim. in eight plots tested
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(6.99%) ; PG — B AT (P6) #F M 1 JE FL TR A
11 A0 R, 1o B 40 3 B 09 A0 XF 3 B8 B s
(7.55%) ; P7 FEdb L HELTE A 9 D ALHAL, Hop
Incertae sedis [ AH X 3= B £ /5 (8. 95%) ; P8 HE 3 +
HEWA 8 MLHEFEL, Hp A IR5EEL ( Nectriaceae ) 1Y)
AEXF - A g (12.41%)

H 1 AT D A 8 AR - R A 5 3t
HIHEEL, B Incertae sedis , #% f & Bl & H B AR
5EBHFI Archaeorhizomycetaceae , H: 7 Incertae sedis 4
AP 7E P1 P2 P3 P4 P5 . P6. P7 il P8 FEh 1
S b i AR X T 3 5 R 6.76% . 9.48% 7. 17% |
10. 20% .6. 99% .5.20% .8. 95%F1 7. 52%,

2.3 BSERRTEERHZHEESTZIEAMEXE
T

SR JH SPSS 19. 0 SE 3 B B F 0 5 AR B 1 8
) pH A SO 75 1 RN AR 2 i DA SR B 3
B HY Chaol #8%K . Shannon—Wiener 5% Al Simpson 15
B 6 ANHEARIA Y AH S FEAT 40T, 45 R 3R Chaol
TRECS T 50 pH (B EUSOHE & A Y 2
A, FH 2 22500 51 - 0. 440 . -0. 278 F11-0. 793,
Hrr, Chaol $5205 -8 508 3 i (AR DG PR IR 31 12
K (P<0.05) ; Shannon— Wiener 15 55 1 1% pH
H R EARC(HHEREON 0.284) | 5 + 42 (1 SRS &
R R O B A A OC (R OC R B Sl
-0. 360F1-0. 057) ; Simpson 8545 ) pH {8 A1k
RCER 5 X 5 BORH G (ORH O& R 830 o - 0. 593 Fi
=0.099) , 55 - S ) AR Wl 25 L2 TE AR OC (A G R AL
H40.412) .

o7 IR E AR S TR S R R,
X AR PR S ETERL KPR R S BEHT 20 A2/ OTUs 5
TS0 pH A | AR P R AR A A DR
Froehr AR R 3, hR3 AT 11 > OTUs 5 145
pH R FUAE,9 4~ OTUs 5 +4 pH (R IEAH &,
Hr  OTU4 ,0TU10,0TU25 A1 OTU73 5 +4 pH &
FOAH G 28 UK HOl BB ; OTUO, OTU2, OTU22 F
OTU72 5+ pH {8 1Y AH ¢ R EdR AR, B 1
i, H OTUO 5 + 3% pH {8 A AH &1 35 5 3 /K,
Z40 OTUs 5 4 48 1) S 50RE 25 b 0 U308 25 i 52 1F
M2, Hr,0TU3 ,0TUS Fl OTU38 5 + s &b 5
YA R B H R IEE, 0TU7 A OTU24 5 + 4%
PRACHE & HE A OC R B K B fE, OF B, &
OTUs 5 4398 R4 Wl 5 1 09 AH SC PR A |83 OTU L

OTU3 .0TU4 ,0TU25 ,0TU73 Fi1 OTU75 5 44 s 50 40
TR R BER K H oM IE(E, OTU7 A1 OTU24 5+
SO S A OC R B AR Hob e, JF HL,
OTU1 1 OTU4 5 4~ S A0 25 1t (R AH DG TR 3] i 2
K

HRAE - HE ELTR DNA A9I0 3 45 5 | FH X 3= BE I 20
fiif¥) OTUs ", OTUL, OTU2, OTU3 . OTU5, OTU10,
OTU12., OTU22. OTU23., OTU25, OTU38. OTU73,
OTU74 F1 OTU75 J& T2 1,0TU4 OTU7 ,0TU24
A OTU72 J& THHFE],0TUO0 OTUS Il OTU90 J& T
AW, 4563R 3 450 165 T3 pH HAHOCHERL
KI# OTUs H1,1 4~ OTU J& FH & 11,2 4~ OTUs J&
THFEIT,5 4 OTUs J& T FHM1 ;165 TR
B F A PR KA OTUs 1,2 4> OTUs J@ T 1
WI1,3 1N0TUs J& T3] 765 T & &
MRS KAY OTUs 1,5 4 OTUs J& T F# K],
34N0TUs J& THFHEI], 765 H8500 T W3 A0 G/
OTUs H1,0TUO J& T 5 F}, OTUL J& T AR F},
OTU4 J& TR 5 FL I F} ( Agaricostilbaceae)

x3 BERBFRIEEEROKEEXFER 20 LA OTUs 51 5EE
hHgtERES Y

Table 3 Correlation analysis between the top 20 OTUs with relative
abundance at family level of fungi in rhizosphere soil of Pteroceltis
tatarinowii Maxim. and soil fertility')

FZFEZREL  Correlation coefficient

ot i A A
Available phosphorus Available potassium

pH value content content
OTUO =0. 749 0. 460 -0.169
OTU1 -0.036 0. 181 0. 798
0TU2 -0.559 0.418 0.175
OTU3 0. 057 0. 500 0. 667
0TuU4 0.592 0.174 0. 741
OTU5 0.453 0.503 0. 190
oTu7 -0.025 -0.529 -0.516
OTU8 0.215 0. 468 -0.245
OTU10 0.561 -0. 126 0.413
OTU12 -0.227 0. 046 0. 246
0TU22 -0.543 0. 446 0. 155
0TU23 -0.313 0. 496 0. 206
0TuU24 -0.013 -0.528 -0. 507
0TU25 0. 687 0. 066 0. 644
0TU38 0. 165 0. 604 0.317
oTu72 -0. 601 -0.207 -0.443
OTU73 0. 590 0. 208 0. 643
0TU74 -0.383 0.257 0. 381
0TU75 -0. 194 0.357 0.510
OTU90 0. 144 0.403 0.014

D% ;. P<0.05.
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B T A KA L, 555, 248 T IR M
Z AT TRE TR 55 SO RE A BRAEAL L i SEARER
SHAARA " ARERE R, B 8 MR T
LU e L B 5 480 ) MR B - 498 2 55 1R P 2 589 ek
(pH 6.06 ~ pH 7.61) , + 3 (1) ¥ % & B 2 3K
(0.49~3.27 pg - g, A 5 i (150. 24 ~ 636. 89
pe g ) HIRE, SEEN AR IR L)
WFRAE AN A, XER S W LR Y. +
WA S B S EENA 4K R IEAC, I B8
Rt et H W A K LT, I8 A, il
8 A Ml - S A AL e R T E R AR K R
Ao M A5 K L5 A SR AR it
R 8 A M T AR B - 8 ) KR 1 s AT 5 )
(3~5ug-g " )YM6LMET 3 pg - g ") K, k4
ESEMLT 1% (FET 200 pg - g7') A2 % (150 ~
200 pg - g ') KV, SR RIAR B 48 B R DY
RE
TIHEEFEMKE L DRe M, XY A K S
BOR, FEAFELLT 3 A7 - 1) 38 5 43 AR R
TN T7, [ A ) AR 1K 5 2) i S A A A B
TR EEE WA Y A K 3) DO E 7 X B A
YR, ARED A EARPR LI 0 H AN — &
L1=% ZL¥A ( Pinus koraiensis Sieb. et Zuce.) AR PR 1
HEFH LA ] ( Deuteromycota) (25T | ] Fl 22
BT R 2217 AR A AR ok - 38 R U LA 1)
AR AR T8 E X AT e FAEY) 5 AR PR
- R E o B AR AR A O S BB R 4
SR il R S AE Y A K b+ HE AR TR 25 A
KAEK,
TEAES 2=, Chaol FEELH HIRAGTTHH b 2
H ; Shannon—Wiener 48 5 1] FH A% B A= W 2 61,
BB, 0 W TR ) 1) 22 FE R B 5 Simpson T 4K
FAT 53 B E PR v 0 A0 35 B | R B 100 T 1k
AW DL i 5 55 FE S b T WF SR 4 SR RE A AR SR A
AR LRI | LA {1 0 2 B 18 4 T o AR AR 1) L 5
T, ABETE i 8 ANFEH R AR B T R R 1Y
i REHITE 99. 00% 7547, Herb 6 A M - S8 FLTR Y 5
JERB AT 99. 00% , Ut EAA B 5% 45 ] LI FR 8 M b
AR T W A B S AL, JE K A e

FEHR PR 1 3% EL 3 i) Chaol $85 %01 Simpson 8 5% /)N
(ﬁ'}’%ﬂj{] 1 193. 84 1 0.007), {H Shannon—Wiener 5
K (6.05) , Ui BIZAE 5 FEAR Br 1 8 5L TR 24
PR BRI A R 55,
{1 {5 BHAS Z3 LLRE L 5 AR P 1 38 B9 Chaol 5 %00
Shannon— Wiener 8 %% & K ( A8 1 793.19 1
6. 14) ,{H Simpson 1 AL (0. 009 ) , Ui W I A 3 7
FRPR TR WAL T 5, SRR (B REAR
B AR A2 o AT R I S A b 3 R s £ 38
H.H ) Chaol F8%#5/N(1 248. 84) , Shannon—Wiener
S8 /N (5. 39) , 10 Simpson $5 5 A (0. 020) , 158

R EARPR IR AR RA T E SRR AR,
EARFARE WIS AT UL, 2 398 EC PR 40 A H—
AR

Zak SFUTNBRSE A R R Y MRS RS
YL BE BLER 43, HOX A DL A R i | 1 1
NE T3 W A i R T OF B, I AL
P AR BB A5 52 el 398 ELBA A RS A0 A R
AWFFE D, TR PR L ECRY Chaol F545 143
RO R W OO, U R R R S S
HEHUSOER S B OC R B, TR AN BT 20 £ /Y
OTUs *',55% OTUs 5575 MR Pr 5 pH (R 52 B AH
K H, 280 OTUs 5 - 58 1 3 R0l 5 2 A R
FREIEAE, 454 OTUs M 8L e 45 0, Fae 1A
115 E MR PR RN ) A e MR =, B RIEE )
BEM R EREPHA P ER AR R g
LR TR 5 5 AR R A 0 04 AH DG Ja
e 15 T MR B 3R 7 R AH DG SRAR

B U R A SRR N R LA S
B AE BB AR VI AL oG R R B, 5 H A
AW KRR EE, AT A 8 AN T A AR bR
TIEEEA 5 A AR, SR, X LR 5 F N
AR B AT RO 22 e DN 3X PT RE 2 PR 22 B0 A LT
SE AR A B3 SC R MRS I Y 322
A5 R AN SE M R AR

SVARE Sk B PR 1 09 5 55 PR Mk 2 55 Bk, T
BA OB R A AR PR T E R ]
ALREFRERT] PP BTV RS T A R AR B 1
BRI 2R 22 S W B BAETE 5 AN A L3R,
35N Incertae sedis HALRERE K B A ARFEFHAHI
Archaeorhizomycetaceae, F 18 PR 1 FL 58 2 HE P
5N — AR (B RIER TR A Chaol $
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