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AT BUIEE AR 23 A NS of i 5 - SR 01 R 3 A T 9% 1) T 355 i

W LB EERLRAEHE RO ET AN N B
CLWTHERE TR BE RS 6100392, D0 A H AT IS oho>
T 81000853 A E XA B YU RIEEA LA A A 610039)

OE OB U A T IR 7 S X IR S R B R R R AE G R e, D R R R E R
BFoE x4, %8 3 ot AT &b B H L AL IR 1 500 kg/hm? (XN001) .50 % % #1416 0 & + A4 HLAE 45 000
kg/hm? (XN002) Hl 30 % & HAL A & + A HLAE 60 000 kg/hm? (XN003) . 3% & ¥L4>#7 Fl Tllumina MiSeq /& il
ST E AR RARFAL I 2 a J5 4457 40 & &R EL R B S A5 0 AR Ak . S5 SRR 5 R UM A6 T O IR 41
XNOOT)AH B » A3 HLAE B A0 3 /0 AL HE (b BEZH XNO002 Fl XN003) #2185 T L3047 WL 4> L o 25 W | i sk i &
VA B S0 P VR T R RS L REAIR T L pH ORI B 2RV . AR DRI Y 13 AT B T b, R
["J(Ascomycota) 1 1 F 1% '] ( Basidiomycota) A 1 33 ff A9 3= 2 EC i ], S 349 40 XF 32 5 50 B ok 47, 87% M
1.81% , H XNOO03 &b 3Ty 1 ¢ v 2 B 17 140 7 B4 177 0 48 X5 =E BB 43 5 Lb xR 2 XINooL 42 /7. 81%
12.35% . FEBAKY L B A HUAL J5 498 0 20 T8 T8 % 45 A0 AF Ho X IR A1 B A7 7E 22 5 Horh XIN0O03 Ak 8 11 +- 38
HA 35 BT B AR TR (Mortierella) WA 32 BERE AN 1. 86 %6 . 4 T T I8 (Fusarium ) i 2895 I FL T A9 AH X = E
F#AIK 3. 87% . Pearson AHCHEAFHT i om , £ 3 FLIH F 5 BE 48 B (Chaol M1 ACE) 5 pH R M6, 5SH LK . 4
AR AL A A A R R ARG b A S R e R SR AR T, H 5
T AL AE AR LL A6 BILAC R 30 43 Ak AT R 72 6 91 N A AR i RS NE 0 O A 3 B R VR 5 L B A 45
TR Uk R T P S R — N I SR R A 4 e I

KR AHE AL EE L HEIE T ERE TR
hESZES  S154.36 XHFRER A XEHE  1004-1389(2021)03-0422-09

2020 AEAO AR AT FAE T I Ax 1w S AL HE AL S T LA X e R A /Y BT R W DR T

PR B LA L BB R T (2020 4F Fft Al
b A AR B E R iR A Ak S TR TT TR A AT
BERAT Bl PR AR AE A T 0 L 40 SR AT HLAE R
FRAEHE A 1 T B ot A R ARl 2 7 rp A T i
P4 R L T LA T R ) Y B A
Jot 75 4 BRI BN Bz T B e e SR AE g R
Prreatt . [ 20 g 8o AEAR LUK, I 4G 7E
Al AR5 BRI AR AT, DL 2 N R H 45 K
AR TR . SR AR IE B 3 e TR S BT
R ) R Al BRSO B A |
SEFR 53 AR BEAR | L UL W) N A BT I
W 3 R DL R AR W AR AE S MR LA
HUAC w] s 5 ok 728 L Sy B 0 3 0 % i TS
B AR PR W R K 45 A R A AT T ok DR ) i

UK B8 :2020-03-29 1@ B :2020-05-20
BB . AR )75 H (2018NZ0110) ,

Wik R R AR O B ek BT, W Yang
SFLURN Xia AEU R AR AR AR S R G bt A
BUAEAS A AT LA I - A ALoKR 3% 1 8 8 B % 42
ARV

FLIAAE Sy 3 A W ) A R Ay 2 OF
fili 1 A g AN R A OC SR AR 2 — HAE K
pH R ISR, i vh g i HiEZS 5 AL
FAE IR SR o e Ak L 4 S A= W B KA BILTS G
Wi figp 567 F B2 L AR S RN, Bk A A
PO, LT [ A 52 24 A DL RO BE ) B 5 L 8 RE JE i P
B AR S AR AR e AR R A AR AR
WK R R AESRENRES T EESE
SCHEAE IS, O TR] it A ) R %o - 9 LT Y B
WA 77 AE 22 5 . Zhou SEH (1 BF 58 3% W, 4 100 it

E—1EZ A W B HERAE RN ESN TS %4, Email:466102543@qq. com
BEEE S4B L R BUZ, BB NFMAEYRGE S 5L A WH ARG . E-mail: guantongweily@163. com’
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THUNE 23 REAR AR b 28+ ECTR I 7% 22 1 A2 i
JRECR M A K. Lang MY B4R GE 4 L A
HUAE i A 722 L 08 BF % 1 20 1 R0 =F B2 L OF 1 35 PR AR
T AP AR B 8 vb B 20 O I — — K S B
(Verticillium dahlia) RV EEECR: . L, T A
[ i A ) 85T L T R 9 ) 722 1 o) s P i A i AT
A EESHERAEEZE Y, THEkRD
AR ST T A 3 B A BILAE B o 0 AR AE
fHX B 58 2 AE K WG AL 30 a DL 1 A3 50 H N
HEATI AR AR 3 a LATT 48 A HILAE B it i
Xof ST ) AV EL R RV RS, AR B TE A SC
R A LA o R A LA it 4, 38 3 THumina
Miseq ey 38 1 ) 77 B AR, BR300 A HLIE B A8 43 1k
HEAE 2 a PRI 2 4 398 A 27 1 J5T 0 L TR R 7 45 1
R 52 0] LA 3 oA A7 B IE 2 AR A 7 B8t A M v iy
HE— 2D SR A R S S S

1 w57

1.1 X ER

T 2017 4 12 & 2019 4F 8 A £ g
AV T 2 B T(36°38'43"N,101°35'36"E) ,
WO M s JE m R OR R M R, IR AN
2 457.3 m, AR BE K il 378. 3 mm, K & it
N 1451, 1 mm, AR SEIE N 4.5 CL4E¥ H B
A% 2 588. 3 h. AW 140~150 d. K5 X Fr
YED Rt R A IV W) A BROARL, 32X 6 i - e i
AP LR M. pH 8. 92, F HLIE 16. 31 g/kg, 4
A 0. 89 g/kg. ¥ &L B 75. 60 mg/kg, H FHP
192. 00 mg/kg.
1.2 KEigit

TR0 7E DR UL = R P AT, i 3 A Ak B
(1) X FR 41 (XNOOD) + & #Ljiti in 100 % & & ke
1 500 kg/hm?; (2) 4L FE 4 1 (XN002) : 50 % & H
AR+ HLUIE 45 000 kg/hm?®; (3) 2L FHA 2
(XN003): 30 % # M & & 4 + A HLAL 60 000
kg/hm*, B EE 3 WEL, LT 9 /0
X, AN R 6 mX15 m=90 m?, ftidH
BUIE I & A HLIE LB =45% , N+ P, O; +
K, O=5%) 1 [ D)1 v e i 3 A= W B A R
Al HHRE AR N 2 A AL (N P,O; £ K,0=10 :
15+ 25), 00 [ UERAE 2 AR MR A BR A | . H R
AR RE it i et 5 3 2 RO A7 L il 3 4 Y
B A AR T AT . LML 2 a f5 RAE S
Br A2 Ve B S B R AR AR IR O .

1.3 Mm%

2019 4F 8 F 2R F 0 A58 43 il Bl O A Ak 30N
X 1~30 cm + )2+ AR BIET 15 A~ £ 4F,
it 2 mm i K% SR A S SR U 5k B
1 kg fE—A> AL BIAEAS B B> TSR A
53 U — 13 B F — 80 “CyKAf - 4E, I T DNA
AIFRI 55— 1 A SR T BT AR I 5E
1.4 TEAZEMERUE

A AR T I 2 BR A BV Tk
1% pH W E R R BE TR (b s K=1.0:
2.5); 134 A (Toal nitrogen, TN) Bl 5 %
P fa L Ak s 1 AL B (Available phos-
phorus., AP) [ £ & [ 0. 5 mol/L NaHCO, &
P — B B6PU L 0 7k AP (Available potassi-
um, AK) I %E K A 1 mol/L NH,Ac 24 — &
W KK G BE ¥ s A HILJT (Soil organic matter,
SOM) I E R H A% IR 0 28 f i . T Ay LAl oy
P TR I H A 3 UK
1.5 TEREY DNA RS EENF

KM E.Z.N. ATM Mag-Bind Soil DNA kit
(Omega Bio-tek, Norcross, GA, United States)
) A 4 O W D 4 S DNA L #8472
PR & Ul BB AT, A Tllumina W7
B AR TT S O Rl G 51 1TS1F(5'-CT-
TGGTCATTTAGAGGAAGTAA-3") 1 1TS2R
(5'-GCTGCGTTCTTCATCGATGC-3") X} H B
ITS rDNA [ /9 ITSI-ITS2 ] 48 X i 17 P %8
PCR § #4045 — 4 PCR ¥ ¥ =¥ 4 2% 55
W BE RS FEL Pk R N D 0. 8 A% B9 RE BR ( Agencourt
AMPure XP) glifb i f5 %6 24 TAEY) TR (E
) B An A B2 7] 5E i llumina MiSeq 5 18 &
T
1.6 F3aH

B Uil U N ST S R K G
USEARCH (version 5. 2. 236) 7 97 % Y A L7k
R RN R TR 1Y B AE 2 25 89T (Operational
Taxonomic Units, OTUs), b ¥ #) ITS rDNA S
ZBHE & UNITE ITS databaseChttp://unite.
ut. ee/index. php), X5 H RDP classifier DI if
WX OTU MR NE 51 2E 1T ) B2y 2622 0%
B IETEAFE o 2K T Geitd MEAS B RE VR
M. T TP SR AFAE NCBI Yy SRA KiHl 4 v
AT H S5 F SRR10533228., SRR10533227 Al
SRR10533226,
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1.7 HEAE

i 1 43 B 2 MOTHUR (version 1. 30. 1)
8 o« ZH1MEH8 5 (ACE.Chaol . Shannon., Simp-
son) . F QIIME (version 1. 8. 0) K B 45 41 £ A
FETTRNE 43 8K L E B REE 4. FIAH R
W5 L HE (version 3. 2) 41l OTU 2 #i 4 BA .
Shannon-Wiener [l £& F1 #f 75 4 F 43 40 420K & .
% F Microsoft Excel 2019 #1 SPSS 21. 0 Xt 4 ¥&
PEAT B GE T 0 M, B AE RN R ANOVA 2 #r
Fl Pearson #H&1E 531 . 3R H Duncan’s ¥ #47
A M 2 AL (P <0, 05)

2 HEREAMN

2.1 TEUFHERNTL

Lol LR 2 a W AE AL B, + 458 pH A P
R R KW R O i R R Gk
1,P<C0.05), X BEZH XNool1 f + 3 pH .
Jp8.23, M8 Z T XN002 Hl XN003 Y + 3 pH
O350 5B E AR 0. 28 1 0. 70, FEE A HLIC &
R3S 0, A A HIL BT | 4 A RO R A
Ik BN, 5 XN001 #H H . XN002 A1 XN003

A AL 4 B3 35. 07 %6 1 102,17 %, 4
Ao I 32,97 V6 F 57, 1496 Yo . A AL
BN 37, 49 %A1 50. 69 %, AR S 5 4 )
Hem 10, 88% 1 21. 77% . W UL, A HLAEE AR 4
LR MR = LI IR & &
2.2 THER#HEZEOIUERSWN

OTU 4375 Venn K A] L) 07 s e LA 6] +
HERE R Z R ARSI OTU BCH 48 5 54k
S OCRARUE . ARBFIETFE 1TS 751 4t
AT 161 697 &1 BT it ¥ 41, 7E 97 V6 B AH LK F-
TIHEE K 172240 OTU, F 1 B, 5XFHEAHA
XNOO1 #H L AbBEZH XN003 f +EEE OTU A
B 3.88% ., XN001 fil XN0o2 4 OTU 32
/>, XN001 1 XN003 3£ OTU 80 4~,XN002 F1
XN003 4 OTU 26 4. 3 NFE G Z [ A HEE
OTU %l 74 A~ AU B OTU £H Y 4.30%
Hid XN0O1 24 1 OTU i 588 4>, XN002 St 47
B OTU & 298 4>, XN003 J A ) OTU N 624
LSRRI OTU 5 OTU B 17,31 % ~
36,2400, AL O[] A AR A 22 6] B LT E TR )
P20 BUAFAE—E 22 R

®1 TRETEERHULZER

Table 1 Chemical properties of different soil samples

AbFR Treatment pH SOM/ (g/kg) TN/ (g/kg) AP/(mg/kg) AK/(mg/kg)
XNO001 8.23+0.08 a 14.77+0.10 a 0.91+0.13 a 93.90+1.87 a 147.0041.57 a
XNO002 7.954+0.04 b 19.95+0.10 b 1.214+0.03 b 129.10+£1.57 b 163.0046.63 b
XNO003 7.53+0.10 ¢ 29.8640.10 ¢ 1.434+0.06 ¢ 141.5040.85 ¢ 179.0043.34 ¢

T B NS AR 227 (n = 3) , R SRR A [ /NG 5 8 38 7R Ab B i) 22 53 1 35 (P <<0. 05) . R[],

Note: The data are “means= standard deviation”(n = 3). Different lowercase letters indicate significant difference among different treat-

ments at 0, 05 level. The same below.

XNO0O01 XN002

588

XNO003

E1 ARALEFREEMHE OTU 4R HE
Fig. 1 Venn diagram of OTU numbers of fungal

communities from different soil samples

2.3 TIEEHEHHEM Alpha ZiFE

Shannon-Wiener 4% 5 e 5 SC % ) 7 %K
5 1 A B L [ B A B AR TP AR ) 2 AR
AR CIE 2) o Bl 35 00 e o A B 185 0 4% 4 1
Shannon 4§ ¥ 1 72 W 48 T °F 2% , M 26 4 ff 28 5
A XNO001,XN002 il XN003 4 Shannon 1§ FU#
UM 3,941, 21 A1 3. 13, 3% 2 B 345 il 0 ) 4 12
DLESACRIR = H IR B R VR 1 2 e, A,
ARG ILAE 97 Yo A ALK - b 1158 45 - HEAE 5 DU
7R w5 % S5 R WK 28R i SOy A R Y
IKF) 9990 (5R 2) , #F— 25 U W A R I 7 54 de
LS b 2 R S - A TR R VR REAE

ACE 1 Chaol 544 ml LA WL HEVE D Fh £ &
JFE BB B BEVR WP = B s . R 3R 2 Bl
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AL A HLIE B AR EE 2 AR IE 5 1 48 B ACE Al
Chaol #& %% 4> %] % Bl & XN002 > XN003 >
XN001 LI K& XN003 > XN002 > XN001, 5
XNO001 A Eb . XN002 5 ACE #8 %3 Jim 49. 72% ,
B Chaol F8BUXHE i 2. 55 % ; XN003 iy ACE F
Chaol %00 73 154 hn 24. 08 % 1 24. 29 % , i3 B
AHEEA T IE e T IR S
., H4h,Shannon #1 Simpson #8480 H T F1E +
B Y FEVK 2R P, Shannon {8 8, BE % 2 k¢
P8 55 5 1 Simpson {B 8K, BE V& 2 B 8K
5 XNO001 A kb, XN002 F1 XN003 [ Shannon $§
A TR B EAR 69. 29% F1 20. 56 % . 75 &
Shannon-Wiener {4612 fL4FE ; 5 Shannon 8
BRI, XN002 #l XNO003 1 Simpson 5 % ) B
F L Ay 11, 4 £5F0 1. 8 5. 24 Shannon

FEHOR Simpson $8EAAEAL AT LU B, A HLIE AR
T M HE ARG - M ECBR IR v B9 2R

4 ———— XNOOI
b
o
2
£ 3 XN003
g
=]
=
S 2f
2]
e
= XN002
&
Ko
0 1 1 1 J
0 20000 40000 60000 80000
B 7 B

Number of reads samples

B 2 K[ SE Shannon-Wiener Hi £2

Fig.2 Shannon-Wiener curves of different soil samples

R2 TEEEM Alpha ZHMEIEY
Table 2 Alpha diversity indices of soil fungi

F 5 B E Richness index

ZFEPETEHL Diversity index

pis:! B/ %
Treatment ACE Chaol Shannon Simpson Coverage
XNO001 1 897.54 1539.61 3.94 0. 05 99. 14
XNO002 2 841.07 1578.82 1.21 0.62 99. 45
XNO003 2 354.51 1913.63 3.13 0. 14 99. 42
2.4 IRREEREHEE E Ascomycota B Unclassified Fungi
AT LIRS P R OTUs L0 JR M Basidiomycota E Mortierellomycota
T 16 A SUBTT XS KT 1060 ] g e
FEAH TEEI T (Ascomycota) .FHF H ] (Basid- ) “”“
iomycota) , §f fil & [ ] (Mortierellomycota) £l 7K 43 < é sor —
KA W (unclassified Fungd) (K 3), T8 T BE O
SR AN R A7, 879, FLAE 3 B B A 25 ol
eI i L3435 1026 B b R % BE 0
RARHBTT . o 52 FURR o B e JC - ==

PIARXT FE B R 38. 7200, HAE XN002 AR X 4= FE
35 85.86% , X T XNOOL H ) EL B8 BE 75, T %€
BT AR TR T T A BT A B
67.69%, K W KB CMEWM T I &L
32,11 % MM EENF 19N MERE R &
0.2%, 5 XN001 #HI . XN002 f) T 9 1 1] 4 %
F2BEFRAIR 48. 94 %, 1 XNOO3 Y 74 B [ 1A X+ 3=
FEWE R 7. 81 %0 s XF T4 F 1 11, HAe XNoo1 Al
XNO002 1 (A5 XF 4= BE AR (<1 %) . A 7E XN003
AR AOR T F R TR T AR X
W% 13,35 %0 s b Ah WA R T T AE T A R AE S R
U 1.02% ~4.81%.

XNO001 XN002 XNO003

B3 AEMEIELETKETEREEENEE
Fig.3 Relative abundance of fungi phyla
under different treatments
TE )& K- b B A AR i R 3R AR 229 D E
W . B4 AR S R T 10 RS ETR L £
R M E H J8 (unclassified Fungi) . K 735 1 5%
®i 17T (unclassified Ascomycota) . AR5+ K 22 & F)
(unclassified Pyronemataceae ). A i ¥ &
(Guehomyces) 4TI & (Fusarium) M 05 B
(Mortierella) 35, B T AR FH B LM A ik BBk
JEHRJE THT R S E R E T ],
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RMARFBHS T T FRE], 2 FRETIT
M R ETTHRE . R R E & 3 S R R
DL T AT R 9. 13% ~85. 86 % » [A] i}
/& XN001 fil XN002 " f) f fh % J& . XN003
I LR S K 2 TR — SE R R R L A
Xf FE Bk 36. 4%, H XN001 F1 XN002 43 %1 5
36. 31 %0 1 34. 24 %, IR B )@ Sy AT % B JE L AH
XFEBE R 12,16 %, (HIZJE £ XN0O01 Hl XN002
R RR . AT DL R B, A AL R AR 4 1k R i

ART A TR B R A5 AL 4 EC R A PR o 4
BB ARG 2 R A AR A, BE A, B TR LR
J&7E XNO02 HAH Xt = B 3 i 51 W Fh 43 A 24 5
JE G, S 80 XN002 H B B BE 7 22 B M BRIk,
XNO001 1 XNOO3 1 1) B B #F 7% A2 1 S BUAH XT3
JEW 2 AW R A R, Wk Z B Y ST
XN002, 3% 5 #f ¢t Alpha £ k¢ PE 5 4> H7 45 2
—.

1007 e Others
e 0 Unclassified Hypocreales
o 80r Unclassified Sordariales
- % B Phaeoacremonium
J;I\l( g 60 | ST O Mortierella
45 iatsats B Unclassified
= “Z’ 40 O Fusarium
g3 Guehomyces
& 20 A Unclassified Ascomycota
O Unclassified Pyronemataceae
0 , B Unclassified Fungi

XNO001 XN002

XN003

4 AREELEBKFLIEFSEEANEE

Fig. 4 Relative abundance of fungal communities at genus level under different treatments

2.5 TIEEEBE Alpha SHMEES T EA S
R X

A WS R L 4 HE LT R R RV 2 R A2
TSR pH IR BE KA ER B S Z RN IR BRI
AT ARWFSE Pearson AHOGHE 43 BT R (R
3 E A E VA Alpha ZREMERES -
Ak A0 pH LA LT L 4 L RO AN R
B B AR — 2 A OGP L (R G P 1 R Gk B

K (P >0.05), Al LA Y, 3 5 R &
Chaol 8% 5 A ML .2 A | ACBE AL U & &2
PIRIEM S 3 pH 2 0AHKE, Ui 34k
2V 5T e 6% O o)) BU TR R VR R R B A AR s b A
Shannon 8405 + 3 pH . & HL . 4 & AN 3 & AP
B A OC RO BN 0 S A A R
4 B R DG, U IR S A g v R AR Y R AR
2R EE A T,

®3 TEAEEEE Alpha ZHEEHS LEAF MR Z BEH Pearson X1

Table 3 Pearson correlation between Alpha diversity indices of soil fungal communities and soil chemical properties

F M Relevance pH SOM/(g/kg) TN/(g/kg) AP/(mg/kg) AK/(mg/kg)
Chaol —0.951 0. 969 0. 869 0.766 0.910
ACE —0. 381 0.321 0. 560 0. 700 0. 484
Shannon 0.177 —0.114 —0.372 —0.534 —0.289
Simpson —0.032 —0.032 0.234 0. 405 0. 147
s B Bei AL RN — KRR 1 B

3.1 AYEE KRS LA XS £ 15 58 71 89 2 i
X H i 0 A A AL i FH R 7 2 4 BR AL TR
1) 7 A R0 14 SR s A R O o A 2 A W A
P27 A HUAE R — AT AT B 5 SR . AR
HW LA PUIC A AE 5 LA PLT 2R
R RSO R R B 2 3 T BN A2 S AR IR AR

IR EE R — 5, S R4 E 5 R 4 5 A
TE B FEAT 4 bR L XN00T, XN002 Fil XN003
{14 R 5B i A F AR FE 7 (> 40 mg/kg) K
L3k B 1 MR 4 B Gl YD ) EER
XNOO1 Ay R84 T 587 (100 ~ 150
mg/kg) K, (H 34 it A HLAE 5 . XN002 Fl XN003
0B A U 4R B R (150 ~ 200
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mg/kg) K, Ik F] 2 JAE S B ER . X T
A% F &, XN0O1 4b F “#t =7 (0. 75 ~ 1. 00
g/kg) KA, XN002 Fl XN003 | 4b F- « rp 27
(1.0~1.5 g/kg) /K, ik 5| 3 GIE Sy 4 He iy 2
K. A PR b w5 IR i 2 AR
BRI, HofE XNOOT Fi1 XN002 R & k= (10~
20 g/kg) (HFE XNO03 H % A ) “ 1 %7 (20 ~
30 g/kg) KDL K 3 G R0 Ty 4 HE il R, B A
I FEF7(30~40 g/kg) K, ATLLE AR5
AR AR 85 2 4 4b B2 XN003 + 8 25
A I8 g f5 L UL A WL B 52 A BY T L 8 LR
B Y DR AR i AT Kt = b 3 e B | N <
HLAC RS AR50 43 fE AL J5 49 pH & 3 & A% 0. 28 ~
0. 70,3 A fE S B T A HLIE o & 75 77 22 55 M 72
LA BILIR » X 2o LR RE 7Rl e rp LR
1M 8+ pH RS,
3.2 ANEBEKRIBSMUEN LIEEE Alpha &
1 B B T

i ACE Hl Chaol 8%t 7] %0, A HLAC B AL 56
AL s 5 M 1 HE LA F S . Rousk 5 &
BLAE 4. 0~8. 3 B pH JE R, B KA+ 4% pH
AR T BE A K, AT 5T G it A PLAC S . 1 4
pH 1 8.23 FHEZE 7.53, H 5 HF £ & B £ 7
KX Lk M REAM AT, M, Ding %0
B R, LB E W S A LT R A G AR
o0 & B W S R A P A A HAL
BEA B A S Y R IE MG, HM X RN
0.766~0.969, HI WL, 4 HLAC AR5 43 1k 0 fiE i
I FEAK A E pH A TR o Ok iR e
HEFEEE, M2 Shannon 1 Simpson 48 £ 1
AR AL AT LR B, 386 i A MR 2 B IR 1 8 EC R £
M, X 5 Hartmann ZU7 (YR 38 — 3, H 5 Ding
U B ST A5 R A R, BB - R RS
W5 it N8 w5 DL Rt AR O SO [A] - L 2 Rk
SR, 5 —T5 1 . Bell 227 I i I X
T A Y R T RS R R A T R
AL A S, Siciliano %5125 T i B ) M 15 w2
- S VAR LA R IR 2 AR PR AR R IK S K T
T ECBR AT DA Bl B 24 A - 18 op A i, 358 o HL
TK 53 TN S50 R i ) 2 T B DR I L X -
WU = T A0 . A 5T Pearson # &
Sy HTIRIRE R T, A M I 2 R 2 A7 B
MR P, 5 B A o i U DG, B A ALIE
B AR o3 Al N I 3 Ol 2 £ 1 1 0 AT R R AR

WF 52 Hh 4 18 BT 2 P AR Y O B i 1A
3.3 BNEERBLIUEN T EEFEHELEN
4% M

THBE TR 3 A b AR A
B X SV IR /N — KR e A 00T X+ 48 T
KM RE A B, FRRETTRZHEE
B RRM A S R G0 Y 32 R 4 48 v u
Vot it AT ML 1% o2 0 fi 3 E 3R 40 9 O T S
RHEMERD . BeA R A5 R BT 2 TR T RE
RERE it 2 A 95 1 (PAHS ™, X 4 8 75 % +
HErp e R LT VB A B R R R
X A 38 R P 360 A AE B R A T A7 M
I A FE AL BRAL XNOOS Hf 148 B ] il 4 ) 32 i
o X B2 XNOOT 1 M 7. 81 % . n] fig %o 1 i +
JIE Sy ek /b 4 TR RTA ALTS Y e R i B R
EE T —E BN, 55—, 5% W
B EE L A7 BILAE AR Ak IR A 22 0 AR B4 XINO0O3
Hh i 0 TR 1A X S R AR 3. 87 00 WL A R 1Y
AHXEEBE R A 1. 86 % . B T I B N H WL A%
PG I B AN ISR BT A E D AR AE
WA 2200 FUAR JE s 1 B0 B L ie 2 7 AR AR B TR
F(FRSEHFRIGY/NE  ERERY . s
JEAE R — 28 A L L 2 — R T AE 0 A LR
I HO A A R E W A R A 4 AN H BEAR 47 b
ek it 1 98 v (0 A 0 R % 0 RN O A T EL AT DA
AR 0 X B8 19 PR A & I %o 4 S A 4 5 D 4R D L
HABRAERS 0 hal W, A U R A 5
AR R R A Ak - 198 L A B v 245 48, A 250 ) 4 e
J LT ARG IR BS IR 25 L BE A S AP0 B AT
U AR ST W E R RE R R,
B, 38 it A HLAC IS, 138 B0 TR U B e L G
SRR TR 1T 0 00 BB IR AU XN003 Tk
B, U T — 2V VR R B R DL A e AR
Tt V2 T T o T 3 0 AR B R R R A 0
IRBE 85 TE A 2R OKAS FF A HEAE rh A T Sy A
FJE D A A b T R R X, P A T
% AT REREE 0 B AT Re A B TR E KEE Y
A AN KLEREE

4 %
AW 5% ) Mlumina Miseq &5 38 & 5 %
AR I3 M T A HLAIE RS A 23 A AT X i 2 - 3 AT
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Short-term Effect of Partial Substitution of Inorganic Fertilizer with Organic

Fertilizer on Soil Fertility and Fungal Communities in Greenhouse

YANG Han',JIN Furong”, GUAN Tongwei',
XU Hongxing”, HU Xiaopeng® and XIE Qiang’

(1. College of Food and Biological Engineering, Xihua University,Chengdu 610039, China;
2. Xining Service Center for Agricultural Technology Extension,Xining 810008,China;
3. Chengdu Fuxing Nongyuan Bio-Technology Co. ,Ltd. ,Chengdu 610039, China)

Abstract In order to explore short-term effect of partial substitution of inorganic fertilizer with or-
ganic fertilizer on soil fertility and fungal community characteristic, with soil in Qinghai-Tibet Plateau
as research object, three fertilization treatments were set, which include conventional chemical fertilizer
of 1500 kg/hm?®, (XN001CK); combination of 50 % chemical fertilizer with organic fertilizer of 45 000
kg/hm* (XN002) ,and 30% chemical fertilizer with organic fertilizer of 60 000 kg/hm?* (XN003). The
changes of soil nutrient content and fungal community structure under different treatments after two
years were studied by use of conventional analysis method and Illumina MiSeq high-throughput se-
quencing technique. Compared with XNO0O1 treatment,the treatment of substitution of chemical fertil-
izer with organic fertilizer(XN002 and XNO003) significantly increased the contents of organic matter,
total nitrogen,available phosphorus and available potassium and abundance of fungus communities in
soil, but significantly decreased the soil pH. For 13 known fungal phyla in soil, Ascomycota and Basid-
iomycota were identified as the dominant fungal communities with an average relative abundance,ac-
counting for 47.87% and 4. 81% ,respectively. Besides, the relative abundance of Ascomycota and Ba-
sidiomycota in soil under treatment of XN003 were 7. 81% and 12. 35% respectively higher than that
under treatment of XNOO1. At the genus level, the fungal community structure in soil was different-
with control treatment after organic fertilizer was increasinglyapplied.of which the relative abundance
of beneficial fungi Mortierella increased by 1. 86 % and the Fusarium associated with crop discases de-
creased by 3.87% under the XNOO3 treatment. The Pearson’s correlation analysis showed that fungal
richness indexes,including the Chaol and ACE, were negatively correlated with pH and positively cor-
related with organic matter, total nitrogen, available phosphorus, and available potassium in soil.
Among them,the content of available phosphorus played a major role in determining variation of fun-
gal diversity in soil. In conclusion,the partial substitution of inorganic fertilizer with organic fertilizer
can be used to effectively enrich the soil fertility, optimize the soil fungal community structure, in-
crease the proportion of soil beneficial fungi and decrease the relative abundance of soil pathogenic fun-
gi in the short-term.

Key words Organic fertilizer; Inorganic fertilizer; Soil in greenhouse; Soil fertility; Fungal communi-

ties
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