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Cropping Obstacle Soil

Gao Yuting
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Abstract: Continuous cropping obstacle is a key bottleneck restricting the large—scale and sustainable production of watermelon, among which
the imbalance of soil microbial community and the frequent occurrence of watermelon Fusarium wilt are the core problems. To explore the
improvement effect of long—term application of bio—organic fertilizer on continuous cropping obstacle soil and the prevention and control
mechanism of watermelon Fusarium wilt, this study took the watermelon field soil with continuous cropping for more than 8 years as the
research object, set up different bio—organic fertilizer application years (3 years, 5 years, 7 years) and different application rates (low: 2250
kg/hm?, medium: 4500 kg/hm?, high: 6750 kg/hm?) treatments, and took no bio—organic fertilizer application as the control (CK). Through
long—term field positioning experiment, soil physical and chemical properties, soil microbial community structure (bacteria, fungi,
actinomycetes, etc.) and incidence of watermelon Fusarium wilt were systematically determined, the correlation between each index was
analyzed, and the regulatory effect of long—term application of bio—organic fertilizer on soil microbial community structure in continuous
cropping obstacle soil and its internal relationship with the incidence of watermelon Fusarium wilt were revealed. The results showed that

long—term application of bio—organic fertilizer could significantly improve the physical and chemical properties of continuous cropping
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obstacle soil. With the extension of application years and the increase of application rate, the soil pH tended to be neutral, and the contents of

No.2 2025 ( Vol.001)

soil organic matter, available nitrogen, available phosphorus and available potassium were significantly increased (P<0.05). Compared with the
control, the 7—year high—rate treatment increased by 12.36%, 45.72%, 58.39%, 62.15% and 59.87% respectively. High—throughput
sequencing results showed that long—term application of bio—organic fertilizer could significantly improve soil microbial diversity (Shannon
index, Simpson index) and optimize microbial community structure. At the bacterial phylum level, the abundances of Proteobacteria,
Acidobacteria and Bacteroidetes were significantly increased, while the abundance of Firmicutes was significantly decreased. At the fungal
phylum level, the abundance of beneficial fungi Ascomycota was increased, and the abundance of pathogenic fungi Fusarium was significantly
decreased (P<0.05). The abundance of Fusarium in the 7—year high—rate treatment was 68.42% lower than that in the control. At the same
time, long—term application of bio—organic fertilizer could significantly reduce the incidence of watermelon Fusarium wilt. The incidence
rate of the 7—year high—rate treatment was only 3.21%, which was 91.69% lower than that of the control (38.67%). The incidence rate was
significantly positively correlated with the abundance of Fusarium (r=0.892, P<0.01), and significantly negatively correlated with soil organic
matter and microbial diversity (r=—0.785, —0.823, P<0.01). The study confirmed that long—term application of bio—organic fertilizer can
effectively alleviate watermelon continuous cropping obstacle and reduce the incidence of watermelon Fusarium wilt by improving soil
physical and chemical properties, regulating soil microbial community structure and inhibiting the reproduction of pathogenic fungi, among
which the 7—year medium and high application rate has the best effect. This study provides a theoretical basis and technical support for the
green prevention and control of watermelon continuous cropping obstacle, and has important practical significance for promoting the

sustainable development of watermelon industry.

Keywords: Bio—organic fertilizer; long—term application; continuous cropping obstacle; soil microbial community; watermelon Fusarium wilt;
Fusarium oxysporum
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THERE 1R, B, EAMEE Gare 1 a-Ruiz 858 &30,
KIHZEAE TR P B R A | AR | s i dieE
WD, EMERE, AL B BRI AL RCRIE AR,

-006-

IR TR EN = E RS R, KIEER
S AIED S GG | BOGI N RE DI Re R T
K, TIEAPUTTM RIS, ARERCRIEL, 1157
G R A

A, 1 2 S B A MR 195 3 Bl i T g
S, A A ) I AR R S S AR TR PR B L
TCEA AT EOR A Y A K B, SEEUE MR R
U, HALEMA, Flan, EN%E TSR gm, £
WA R R BRI P OREE T | 2T B S PO 1 R
W, HAMPTR R (AL TR, B -1,3- R R )
FRDE TR, AR RER AN AR, BT &
PR ETl EAMEE LarkinZE s 200, KIWEE D4
HO B ECE O T BRI, R I A R
I, SRR A R

ZEENA, KRS PR EIEMEY 2R TR
AR AR ZETL . A S A TR . BUREY T
I EYYReRA, s IREIE, SR AR
RGFAM, 51 SGEVERRFA AL . IRARFIE ARG 1
et IR S A AR LR, XTI R VR R A & AR AL
il FHA R B i R R E
1.2.2 WA LA e YR ETE 45 B S ma it T

A=A HUIEAE R — R B AR A R, A Oz —
REVAT ARG E MIREE S5, BGE HIRAR ST, ik,
PG A A WL it P 5 - St b R v 25 # 1 A Akt
17T KEIFTE, BI9ENE BG4 YA DL -3t E
ZREVE . AEI R . EIIREE , DA RANIRIZE R AR
YIAHUIE . FHE . it PRI PR S5 R 22 52

FELEYIA HLAC ST S Y 2 R s i e [ P b
T3 AR | it FH A= 0 A HLAC RE 5 3 I 2 4
P, BCE IR M REE SR RRE M. B AL S
KA HUEVRA 25 DIRERE D), X 2ed) T gl + 4k
PHRHLF B B IR A KRBT, (R H b A A 25
CEIR AR B, RIS ACHTA 85 0B, i +
e 2R

] Ap 22 0 A A AL 52 i) 350 W) 2R
B, BN, EE2E LR, A AL
JIERE i 48 = AR K G IR AN A, Shannonf8 80
XTHESER118.7% , SimpsondE B3 TR, Tl Wieve T B
MERHEY BT, RS RERETENR; HAREE
Yamamoto 35058 R0, it FHZE WA HLIE RESE @ 14V B s+
M E I ZHAE, Chao R IAEE15125.3% , A # HLIH
BERZE I, BURFE TR BE TR, MR s T
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AR i EEE Park ST AL, it AR A PR RE 4R
e EVE BB S A ) 22 e, A AL TR 19 Shannon
B RS, HIERUE YRR ST IR , I ERERHE
RIFHN G2

[l S TR T AR SCHIFSE , BUS T 2R 45
S fin, sRHSZESERT R B, TR A YA VUL AR A
HEAETE N R A0 2R, Shannond S BN IR (145,874 5
F7.23, Simpsonf&HN0.013 FFE£10.004, HUEYREEFE
B E T EH AR, AR AU R R S
R IR B ZFENE , Chao LFE BN IR 2532.1%, B 25
H (IARER ., BEbkE ) FERE LI, BURERFET
R EMSSEMFIE R BN, HtH A=A VU RE i 3 4 = A E T i
TR 2 REE AN R ) 2R B0 R
i, HIEERUEREE S ERFL IR R s, BRSO
AR A

TEAE YA HUIEXT TR W) F R RS2 i, Foek
B, Wt A YA HUIERE 123 % IR v b ) e
B, FERINA BEYFE B, Sonti: Y+
TR, IR A 3B A UiV 25 -

4P 7, Bt AR A HLIE BE S R i 4 g p
Proteobacteria . Acidobacteria, Bacteroidetes 45 £ 4 & 1Y
JE, Wb Firmicutes %A F 408 1 F 2 filan, [EAhE
Gare 1 a%: 09T AL, i HIZE WA HUIE BB A 1K L
Proteobacteriad: [ | 7127.8%, Acidobacteria®- F7119.6%,
Firmicutes 3-8 T F£23.4%, A 2 4018 A T340 R RO 10
PR [N ISR 3R, R A MU RS
2 AE PG K - HE 1 Proteobacteria 32 B M X} BE £921.3% |- T} 5]
32.7%, BacteroidetesF-J& M 8.5% b T1515.6%, Firmicutes=F:
FEM22.6% B FEE110.3%, TIEAMERFE SR, =
P AZTE A7 A RIS A BN o AT i) 2 o7 3 i 3, A ML
REFER, 438 rp Acidobacterium Al Luteitalea s A 25 21 B 1 4
Xf 2 BN, MiSolirubrobacter . GaiellafSteroidobacter
S5 A A AR T B 2 TR

LB 7, Bt AR A HLIE BE S R i 4 e p
Ascmnymna\Baﬁdhnnymﬁag?¥§ﬁﬁgiﬁﬁH@ng{,E&J>Fusaﬂunh
Phytophthora %80 FL A F- 2 . BN, [ESMEH BaiEmist
R, W AEYAHUEREM /N -3 P Ascomycota - i
F22.3%, Basidiomycota=FJ&F [ F+15.7%, FusariumZ=E
K548.9% , /NAZARJEIG AR E AN BN ik RS
W, it F AP0 HLIE RE (% 4 7S R+ Fusarium=F
JE KT R (48.5% F 4 52.3% ,  Ascomycota - MA32.0% Tt
$45.8%, FREFEARARANE; R 25 ELR RS
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F PR T A AR AR e MO A PLE sk, o
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Bt E RIS AT e T AR

FEAYIA DI e E Wy Re 2 5 1 , BT R
Jit F AR A HLIE AR 25 G U E RS TR, Rt
BRI MG BCR R F PR T . A AU A 22
VIREST I . B RS, e R LT
MRS, $m MR AR [, A 50EY
RERIHI R E WA B, 35 0 T s BE 7T

B, EAbFEEGare 1 a-RuizZ W5 &3, iHAEYE
HUALRE b 5 H i VE oK 3P R0 . il . A i 1
B A, RIRA B BRI AR A  R32.1%
45.6% . 38.9%, TIENETIRERT; ENFEEERSE
FERM, it FH A= WA HLAC R B I AR 7 ik L 496 h 2 5 6
I GIEA R A Y D R R F B, A DL S
P, BERARCERE S, HIEFRSEADRARINEE; 22
S KA BIFIE R, AHUIBAREER , 5t PRI Ae
BRACIHS . BBEIRA R A: . IR & USR8 A5E B
EEE, BEYRMThRRERIOLIL, T IRALPE 3 EAERNA
RE I A RHASEA a4

UEAT, ASTRIZE AL A 47 HLAE | i FF) 2 Aot P Ot [ %o+ 358
A YRR SR R A B 3 22 57 TR AR R MU S ALy
T, ANFEEE R FERERAE P B A UL, X+ 4
TCEIREE S S ASTR] . B, L& & %5k SRR AR
PAENUE, &% B BRAERsT, Ae 2 ik 1 A TR 1Y
ARKEGE; DR AR E AL, & &LagR . AR
FEANYT, 66D IRk B A K B RSB
B CHNOARER B . ZRAFFE ) A HUIE, Xk
IR W3, RESE Ak IR MR 250 .
S FA ORI R, BN T 9 A= A HLAC Bl A= 4
AL, AEHE 5025 MR = R R A IR AR Y 2 e, T
A R0 i Fusarium 25300 B 0K, A A0 E &N
RHEAL,

Fejit B T, AR HUIE R S S ek
SERAS AR IE AR, FE—E U I, Bl
i, FHERE Y 2R SR E Y B T, BORM
AR TR, RIRGCE WIS S A AR T
{5 i B — 2SS S, 3 Y 2R A 2k
R NTATE =iy | W N 8 N SRS bR v i)
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A A AR M 4500-6750 kg/hm?i}, 3G E Y A
PERE s AR B BT, BoW i B TR
it FH it R 16750 ke/hm2, + SRR Y 2 HEHERLG £
WAL E ERN, 2 IR R 2 5 ER
Mp KA RS R B, R[] A6 A= A MR R AR AR RE X+ 18
AR AR, H 509 F11100% 85 A B A SRR
HiE,

e TR) 75 T8, 0t A= A HUIE X -3 e
TR LSRR R e AR RSO 2 O 2 00t D S 100t FH A 0 HLAE
HREERDH RN - ERUE Y 2R A s E Y 1,
MR 1 B IR W TR 45 5 Tt A=A L
NEREMEA 25 (A= e Lo AR e . B0l , ol HaeivE
YIRER PR SFIRE , IR eE IR MRRE S5, B+
BT pin, ENEER TSR, ESEH A
YANUEIFLL L, VRSN EIE0UE Y ZR A 256t
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BE TG A A, A A A B L KR

gi Lk, i AR A PR RE 5 48 e E Y 2
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BB A7 W 35 25 5 o (B A A 98 28 v T e 2B A
HUIB AR, 430t FH A= 0 HILIE X AR b+ i
YIRER SR IR, DL RASIRT it AR | it 2 1
LERF A IE R AR EIRA | T Bt — 2 TF R K 0 (o 3 it
5
1.2.3 AEWAHUIEXH VRN & & A= SR 2 mm b5

YA HUIEAM Y R ek T3 | IR IR R
SR, O REA RS VEY) AR, B A A%, R,
=] A Ah2 28 0t L A HLIEAEVE P 3 B 6 O T R BIF I R4 7
TRERER, BN R YA HUIEXS A FEY
R, DL LRIA E AL .

FEA DA HLIE X VEA9s T & A S s e 7 T, (1 P S Mo
FEFRW, A YA MUIE R W R AR A 3 i & R
A, JUHSRRIAG N . AR . TR A A LR B
FRCR I B3, ANREVEY) . ARRAEYAHUIERSE | RE)E
B R 22 R

[ Shp 0 A A HLAE B P E P T OB T e A0
BT — RIS B, SEE2EHELuERR LR, i
AU HUIERE 0 R R AR IR A R AR, BRI
X B B#45.8% , KRG =B E BRR R23.6% ; HAR¥:#H
YamamotoSEFFE R, il A= WA AILIE REA 28 B 428 i A
BEIRTEI ARG , G55 IR BT [4.52.39% F148.7% ,
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FORE R T B s R Park SRS R B, WA
HLIE BE 35 P AR A BRABCTT A 19 e A 238, A R IR
K%58.9%, BB S0 BEEE5132.1%; AN, [ESMEF Bai
SRR R I, Tt F A A MLIE RERE AV E /N AR s 1)
R, RIGREX IR TH42.3%, /N TR 555w

E N 2EE IR TR R, B s TP
JRL ER o, HAE . RGSEZRMEY), b vu s 2
SRIBTE RS ) 2 o BN, RS R, A
YA HUIE e 0 3 R (I VR VG IR 250 B A AR 23R, R A0
TR T R#68.7%, V4= xT R 135.2% ; 4= UR AR 9T %
B, it FH A= A HUIE REA B2 A B TR I , A 4K
XTRENFE56.8% , BN BT E4E T EMGSEFE LI, i
FHAE A UIE REREARZE Vi 5 Rt (9 A AR 23, O R 5ot
MR PE52.3%, B m ot IR 4 5128.7% 5 sk PRAE S 5T
W], it A A HUIE 8 b 3 30 VR TR 25 i R A
KRR BN FET72.1% , V0 IR 525 % it B0o0) R =
12.3% HRAES G FH AR, POk 22006 & 8 LUK i mRAL
CEREU T R, ARSI
WL, R E TR B IRIR AR, F kb BT iR 3 S g ) (i
PR <20%) .
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TEAUFFRR . BERPESE ) BRI L B2E (WL T
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YR IR B T, D R B R A N, A
MU (4 ZEFF 18T BE 75 5 P JTCREL AR P A B A DG it Lied 4
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AL BAKEEMGOKGIERE S, AT A, (EEEY
RFRER, HRR ARG T, SEEVEYR K> %53 1 o Re
77, INITHESRAE P AR ARG TR I | D80 3 By & A i,
I A PE HUIE BE BGEEAE TSR IR AR A 4, Atk
VETAR R AR, S5m0 TR R AR 220 T, BRI &
AR 2 S5 ELO KRR, YA PLUIEGE
AT A RAARFALIRES R, e 3R AR, Tt
HHETR, (RERGRVEYI U RE

VUSRI Y A MR I A4, A I A AT, ek
IR ECE . AR YA DU REEE R IR E Y 2R, 3
I s WAE IR R R, D BURTE IR R, i R
YIRS T A, HHES AR R, il +
i B A BN it FH A= WA FLIE RS fin - S8 b R 1
FEEAT R SRS P R 1B, SIS i T PR SE B0 T P )
AT, IR P A 220 Y L A 5

BEAh, AP HUIERZERL | R it R R A R R
S L E PR . RSB RE AA HUIE, 3
Bt s R o e T A A U fE—Eia N, BB
YA DU it & n 3 I, o B OB i T, (B —
SEJERS , BiERCRA BN s KM A=A pLUE R
o ok B AR b 2 0 TR P, DR AR It FH e A A 45 13
AEWTE RS e, B AR E IR FFRE , FREEm e
JE BT 1) A A B

AR P AR 2 6 A AL B4R VR 9 5 I F 5 B
15T FEMBCE, (A PR 28 TRIE AR, Xt
TR A= A HUIEXHVE 0 3 e 2 SR 5 i, DA &
5 A b YT TE 454 A8 Ak 22 18] (4 P 76 GBI 9T iR AN 1
TR, 0 X6 PG T 22993 19 4 0 By 42 ML AT 5 A Ay 1
2, e I A E IR TR S
1.3 IREWERE
1.3.1 A5 HIY

AT LAEMESAE LA L 1P N H 58 B oe % 42, it
KM R]E ARG, PRIEANRAERR | AN [t FH it 2R A L
JEXH AR R A L R M | A RV A A TR R0
T S R R v R A 5 PR IR 2 R A R Y N TE R
B, YA HUIE S va TGEMERERT . Bl 220 AR
FHBLHL, Sk G T2 A o i 2 € B3 s B2 (A BB AR B0 A %
B SHE, B PU R AL R R
1.3.2 HF9E A

LR EAFAEYAPUILHAER (345, 54, 748 )
Jiti FH K 22250 kg/hm?, H1 24500 keg/hm?, &5 56750 kg/hm
2) GhFE, LIRS A MR RSt IR, b AS [l b B

PEVGNE - 3EpH . A LB, BifR AL, AR . SRR S
A IO 5 T R

P SR = BT o)A 5 7 NI D=7 N [ A0 B 1 < NN <)
A YRR B9 Shannon | Simpson¥E ZFEPEFEEL, 00T I1K
- AR R AR, B AR YA HUIE XS
T IRV S5 A8 A DA RN

3 FR G A AN [ BT P TR, 225005 1) HH [R) 2 A=A 0, 3
BRI, PRITAEYA P AR R bt o 5 7 A, 22
I A BRI AE G

45387 AR BT | A MRV SR AR AR S VO TR 22
Y R AR FEZ T AR G, B A A AL 7 4 P T 289
GE AR R A% AR T B A2

2 MREFE

2.1 REAHR
2.1.1 A=A PLE

YT ARV A DUIE LR &30 . R F 250k,
o I BUS IR A . BT . SR I D RE R
Y, fi6 CEWAPUE) (NY 884-2012) FrifE, AAK
WHE=0.510/g, HHLT G R =45%, pHIH6.5~7.5,
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I IR A VIR M st iV ESAE L BRI, 3
HACE 4, AR . pH5.23, AHLE12.56 g/ke,
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2.1.3 VU FR

VEFH Y AR PE IR Fl 8424”5 N LB Tl
mBUOE R, SRV VR h A 220 B & F, SRR
e S
2.2 REEIT

IRIR AR R BEALIX A 31, B AR (34F
S TAR) R A (REL. PEM. miEH) 20 EER,
LGB, DUASTE A A HUIE R 28 (xR (CK) |, B4
AFR3RE AL, /NXEAR20 m?, /N E B E R E AT, R T
2018-20244F7E g 5t T IEWFFE i g0 e I i, B a4
BB A A YA DL, Ay ) R 5 > b G IR
BRI —3
2.3 FEMRES
2.3.1 LHEEEACRAE

FEVETIAR S, SR R R AR 457N X 0~20 em B
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2.3.2 VT ARAE it 155 5 i

VOB WIE WA, (ERG S A0 B, Seit 4
AN VG JTCERRBCR A I AR, TSRS 280 e % .
2.3.3 FEALALIR S ORAF

AR R A 5 24 W 58 BUUE DN A SR ICRT AR 2 5 X
TR B TR TR, 1A F P9 58 B3 Ak T
5 I E VRO B SR R
2.4 MERRS Fi%
2.4.1 HHERRAPE B

FHEPHR AR (LKE1:2.5) Wl AHLUTCRA
HFERTR PP AT S 1 -SRI 2 5 B U R Bl
FE 5 A ROBER AR BA BT L (IR I 2 5 U R FH TR B R
= KGR I
2.4.2 HIERUEYIRETE AL I

R HCTABIEHR I e A= 9 SADNA , XTI 16S rRNA
FHEVA-V5IX | EREITSIX #EFTPCRY 4, FH llumina
MiSeq F- 5 HEA T i@ S0 7 o P AR 2 gy . g, iE
fFOTURZE M, 5 Shannon . SimpsonZFEVEFERL, 2047
[CEX/ES =
2.4.3 VUJIAE 20 & A e

VT 2205 R0 3 (% ) = (RIRAREL SR x 100%,
Fe IR AN TR AR ) BEAT 04, 0 R IR 55
GO A IE AL
2.5 HiR LIRS 54T

K Excel 2021 #5771 84 & B AT &, SR FHSPSS 26.0
HEATT7 22508 CANOVA ) FIAHSCHESM T, R A Duncan G
BN EEITEZE I (P<0.05HZEFBE) ; RAR4.2.0
HEAT A DR ETE A5 R 1 2 ARAR AT (PCoA )

3 #ERE5HH

3.1 KEIHER £ WA VU LR BT B9 R R

7t A A A ILRE 1T 2 el 4 A I 1 Ak
PR, %R B it AR B AE K L it A A T 42 T
(P<0.05) . SCKAfLL, 7T4Em S+ HEpHiEF 26.02,
BCKPER12.36%, TIEMYESRIG 0, THEAPLR .
DA . AR . AU R R T1H45.72% . 58.39% .
62.15% . 59.87% , £ 35 P HE R IR IR TS5 >34E, &>
thi> i, hESmE R 2= 550,
3.2 KEIHEF EWA VRN LRV BTE LR
3.2.1 HIEHAEYZEENE

Jiti FH A= A A UAE fk 25 4 v 30 ) 2R, Shannon

-010-

FEEL . Simpson i B4 Bif it FH AT B A0t FH &2 48 I 22 L
B TAE AL P - SN [ Shannon S B CKR 5528.6% , E.
HiShannonE B H32.1%, S5CKEFHWBE (P<0.01) ;
FAbREg, TR SEAAEMEY SR E R EER, N
FeARA A A
3.2.2 HIEMAEYTRE

a1 w1 K L,
Bacteroidetes 5= 5 Fifi 4 4748 ML AL Jiti FF AT R 1Tt P 2 184 o
FE LTF, Firmicutes E BE TR, HEI KT L, fitiH
Pl Ascomycota ¥ B i F 4T, B0 FL A Fusarium 3= i ) [
ik, 74F S AL Fusarium F B 3L CKF#{1068.42% ( P<0.05 ) .
3.2.3 WAEWRHE LR E

PCoAZMTEE AR R, ASRIE AR « it FH i b 2 1
el A M REE 25k 5 CKIUT A 8, ELTt R AT BRXH R 2E M R
KA K TR &, TR B R —2%, 534, 5
AEAbPRA 22 S 1 2, Rt AT 3 0 U )
%
3.3 KHIHEF WA LI 78I 2595 & A R 5
3.3.1 A AR

7t FH A= A ML AT 5 o8 U G T 28 2B 3
CKALFH TR iK38.67% , 1A= WA WAL AL FRL % 9 % B it
FHARRRAE K | e LRG0 0 2 T R 747 i i A B R 3
H3.21%, BCKFEAKO1.69% , TAE HH AL 5 R N 4.15%,
LA B 2 5 R RO R 2, R
KAk 18.25%
3.3.2 HISEPESHT

VO RAL ZE 9% & R 5 Fusarium F B 2 4% I 2 1E4H ¢
(r=0.892, P<0.01) , H5HEAHEHE . #4EY)Shannon
BECE AL W A SE (r=-0.785, -0.823, P<0.01) ; 3%
pH . BAARA . AR SR bR 5 A R A 2 2 ARG,
F W] - SR BT Y 0 5 SR R IR 00 D A 3 [ R A
IR K

Proteobacteria . Acidobacteria .

4 g

4.1 KREIM A £ VA PUIEXT 5328 104 5 B & HL )
AW UL R A6 A HLPPRL ) E3Ah 5E T A AL
i, AMLREREAR LSRR . T pHE T bk, i REfEIE L
SEVTRLESAIE G, Bt 3l PR R ORAL Y s A LI i
DIREA Y] i PR Ry, SRR AL
e R R, SR T i R R,
T IEGE Y NG TR A BRI T RAFRYBRIEIERL . Ths
R TSR R THE T2, RV A YA HUILAF A
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BN PR, R A
4.2 KB AV A NUEX T35 A At i B R E R A

YA PLIEBESIA T AMNEA ta RERE Y, SO 3%
JRAA M E PR I TE SR RY), et SR SEE,
MR EE 2R, AR 4514 . Proteobacteria¥ A 4
M F LA ST, Wi T R HERMEIRIEE; Ascomycota
S A ELTA ARG, 5 O ECA Fusarium JE BUE 77 F1%3 0] 58
e, RIS AT AN L SR, ORI YRR A
PEACHIAZ R B . It (A 4 Gl R L SO Ao
#E, BARRERRUEY SRS, HORRSCR B TR
it
4.3 TIRBRICERT S AR MR O T IR R E T R R 42

ABEFEUESE ,  PHITA 200 (14 A At - B P B AR
AR W o R A LRI A 2R . A=A UG ol st
T IEPRACMERT, A PETR & AR KR 45 (R W B A i 4%
s M E YR e S — et ISR etk [
R B HEA ) B0 FL A Fusarium YRS, B M RO,
TR0 R K A R K3 5 Fusarium 42 KL 1Y) 1 8
TEAHSE, I At ik )T 1 S FE 2 5 2 V8 TR 80 119 5
FEIRTY
4.4 BEHIBIHT A5 R R

AHIEFE B BB R AE T 7 A T e 2R, R L
PRI 1 it FHAF BRI FH 8 X PR 350 328 A P I T S 4
RO, WIEA TP R R 7AE iR LTS, ta o T LR
T~ WA A 20 A R AR N SR, DAY R BR 1
TETIREAAET 2R R IT I, SR A 1S PG 7 AN [R]
ST IR UE; HARX A YA PUIE o — D RERUE W A1
MR 7 05T, JREERTIT I L IR

5 HHitERE

5.1 MR iL

1A 30 it FH A6 A LA T 5 0 8 526 A v TG F - e
AR, i FH A B A2 R FH 3, 3 pH T,
AP A TE & B E R T, 7 A PR
W, PRSI 2 .

2R YA HUIE R B 5 B IR W R At
YIEEIE 45, $ T Proteobacteria Ascomycotai@ﬁﬁfﬁﬂi%
FBE, FEKFirmicutes . Fusarium5A4 FHAEDFE, HEK
017t FH A R R OR A TREH -

3Kt FH A 0 BIUIE v A BRI PG IR 250 R AR R
TAE AL IR AN 3.21% , B IRFEAR91.69% 5 VH A

Z96 R RS Fusarium 5 2 AR W E IEAHDG, 5 EHEA ML
BT, A R AR TR G

4.5 A HUAESE A s I EE A R~ AL S P R
SERG AT O EA EIH AT PRIVE R, A S P TR R
5, Hh74Ed | mi A R AR T &
52 MRRE

LS EERTFELL I b2 P8 4 S5 AN ) - JE AU v I J ]
K, BUEAPTITARAE G, HE F R A A L
T 755

2ITEAEYIA HLAL B — DR E Y (CINZFAEATFTE . R
B ) Bor BMEERNRE: , BB SRR M A AR HIBL
il SR L AV YA DUIE SR R

3. 455 ANERUE TR, R A YA DU S T
PR, SR 3mSR 5 VRS B 2 A U H

4R RIS JEHE) T, AT BRI A Al
APPSR G, BCETTIRBOREE I, S U™ Ml 2 (4 |
AIFRREETT ) R

SE Wk
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