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Abstract: In this experiment, we analyzed the rhizosphere fungal populations of Aquilaria sinensis (Lour.) Spreng. in dif-
ferent planting areas, and understood the change pattern of the rhizosphere microorganisms before and after agarwood in-
duction, providing a reference basis for the formulation of reasonable cultivation measures for A. sinensis. High-throughput
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sequencing and bioinformatics methods were used to analyze the diversity and community structure of the rhizosphere soil
and fungi of A. sinensis in three sample sites of Hainan province (Wenshan in Haikou, Dongguang in Lingao, and Baolun
in Ledong) before and after agarwood induction, the correlation between soil physicochemical properties and fungal com-
munities before and after agarwood induction was also clarified by redundancy analysis. The results indicated that a total of
3 697 288 ITS sequences belonging to 1 kingdom, 2 Phylum, 12 classes, 9 orders, 24 families, 55 genera, 62 species were
obtained from the three planting areas. There was little variability in the fungal communities and diversity before and
after agarwood induction in the sample plot, but there was significant differences in the abundance of dominant popula-
tion. The Shannon diversity index of the rhizosphere soil fungi of A. sinensis before and after agarwood induction ranged
from high to low: LDWJX>LDJX>LGJX>LGWIX>WSWIX>WSJX. The fungal species composition of the rhizosphere
soil samples of A. sinensis was rich. There were differences in the soil fungal community composition, the relative abun-
dance of taxonomic units and the dominant taxonomic units in the rhizosphere of A. sinensis before and after Agarwood
induction in different planting areas. In terms of community structure, there were differences in the dominant populations
among the three planting areas; at the Phylum level, the common dominant Phyla in the three cultivation areas were As-
comycota and Basidiomycota; at the Class level, the dominant Class in Wenshan was Dothideomycetes, In Lingao the
dominant Class was Sordariomycete, In Ledong the dominant Class was Ascomycetes; at the genus level, the dominant
genus in Wenshan was p__Ascomycota, in Lingao was Myrothecium, and in Ledong was ¢__Dothideomycetes. By cor-
relating the physicochemical properties of the inter-rhizosphere soil with the major genera of inter-rhizosphere fungi of
A. sinensis in three growing areas, it was found that soil pH, organic matter, alkaline nitrogen, total nitrogen, total
phosphorus, effective phosphorus had significant effects on most of the major fungi in the inter-rhizosphere soil of A.
sinensis. The results of this study are of guiding significance for the improvement of soil at the fungal level and the evalua-
tion of soil quality of A. sinensis, and also provide a reference basis for the future fertilization strategies of A. sinensis
planting areas in Hainan province.

Keywords: Aquilaria sinensis; rhizosphere soil; fungal diversity; physicochemical properties; correlation
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PRI, FEXF A B R 225 . ABFFER v H
ARERPRAEY EAE . BIEARR . 457 K
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Tab. 1 Basic information of rhizosphere soil samples of A. sinensis before and after Agarwood induction
in different planting areas

FE i 44 PR R Hi B 3K NS 5 HY K H
Sample name Sample codes Place Longitude/latitude  Elevation/m  Age/a  Date of agarwood induction Date of sampling
SRR LDJX A 109°05E, 18°62'N 10 2020-05-15 2021-12-23
IRIRARES LDWJX
pellESE WSIX s#ECScl) 110°33'E, 19°975'N
RS WSWIX
I 5 25 7 LGJX W50t 109°58'E, 19 80'N
e REsd  LGWIX

1.1.2 ARFREZEHSRE KM “S” BEL R
ik, A6 3 AL X Y BEFLIE R 18 BRI AFH,
R4 AN Fh AR X BEHLIEEL O BRE 4575 F1 9 BRA 457
(IR, R 10~20 cm JU B NBHEZ 14, ¥4
FRAEL DX 25 3 1) FUR 45 7 1 S8 i 0 | FE 40 TR 2 o
B 3 AR EHERESR AN L4y, BEACALEE 3 ANEA,
RAERE YR 3 a5, HoRE 18 i AR

Prt3€, i 2 mm FEAT&M, HE LR
PEI 0T . b —5r 138, RRPHEME1E
AR e AfE R4S, RAERC R Sz AP
AR IR IR VK&, T80 CIRIRVKAE A, T
- 5 LR v A DU AT

1.2 FHik

1.2.1  E3gmiupkpomle ISR A EIE T
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HES M (LA ) B, Hod, SRA pH 3t
( DELTA 320 ) M%& pH; R JH B8R 2 1A
FEAPLET; R E RN E 2R wiEY i
0 S A R R P SRR - R R A 1 A
W SRBRIR S A= $2 - A Bh BT b 0 vk D 2 7 5K
W5 SR RIS 53 D00 B T e R AR
122 TEAFHBEZZMOZEENS XA+
ANBERE = AR AL B (CTAB ) X 4% HbIX A
FARPR LI Y AFEAR AT B DNA $2H, If
L AR R FL VAN DNA RS R, R
KA OB DNA #E:7 & S 40 HrBY,
PCR W& % : 12.5 uL Phusion Hot start flex 2X
Master Mix , 1EJ2 514 2.5 uL, JE[F 41 & DNA 50 ng,
A ddH,O Z F Wik £y 25 uLP', PCR 43145
Yoy B E ITS1 XRS5 514 (1TSS6F:
5'-GTGAATCATCGAATCTTT-GAA-3' )FI( ITS4R:
5'-TCCTCCGCTTATTGATATGC-3') ., PCR [}
%1%: 98 °C 40s, 98°C 10s, 54°C 30s, 354
PE¥; 72 °C 10 min, $EHHAT 35 MER, 54 C
Bk 30s, TEHRGERIG 72 CHRAGEM 10 min, 4
AMFEARFE 3 K, PCR Y H47=Y5d@ 1t 2% i bl
HEE UK HEA TR, >R AMPure XT beads [H11&
R &, XaifbfE 9 PCR 4 fdi 1] Agilent Bio-
analyzer 2100( Agilent, CA, USA ) Fl Illumina( Kapa
Biosciences, Woburn, MA, USA ) #3CJEE &5
EIEATVEAN A48 0 SCEEVR FE IV E 2 nmol/L LA |
AR BRE S LI, AR BT R I A AR
FL IR A, 94 NaOH A8 M s b 4T ALY
fdi 1] NovaSeq 6000 Wl {3547 2x150 bp Y X
MR, 1 AR~ NovaSeq 6000 SP Reagent Kit
(500 cycles ) o
1.3 HIEAIE

il Cutadapt v1.9 FAFXHMFSE) Raw
Reads PEATiE; (i fatrim 20 HEAT5 15 HY
PUI5 LB, BB E5IYT 5 1 BT Reads;
#3) Vsearch v2.3.4 B B WA i 5 oL i
f Reads #E17HFiE, B RIMPFHEZF IR Clean
Reads; T HE3|A9 ASV ( feature ) $F1EF 5 F1=E
JERAKHEAT alpha ZFEVE AT AN beta ZFEMES3HT
K H Excel. DPS #Fi#E47T4048 537 Fl SPSS 20.0
AT 2 LA G 4B, B Canoco 5
BAFTCAR W 78 3B HE AR, X EL A BETS
HEAT ST

45 4
2 HR5H5H
21 AEAMEREAEEENERIRLTER
EETEEMAR ST

211 AEMHHERXOAREFESWNERFELEALA
OTU rb#&x I XT 18 AN 3epe it A7 o 18 il
JP RSP AN Sk B ek . PR . s iR S
Ja , AL ITS J¥51 3 697 288 %%, T35~
FEdl 205404 2%, PR EZ R 255 bp. A 1
nJHl, Rishness BT V5, FIFAEKIEREWELUE
1) S B A L D R 45 R 1 2L

T

1500

T
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— LDJX
P — LDWIJX
500 — LGJX
— LGWIX
— WSJX
— WSWIX

OTU%& Number of OTU

1 1 1
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FEAF 5% Number of sequences sampled

Bl AEMEXRBAEEEMERRLE
T R R 2%
Fig. 1 Dilution curves of rhizosphere soil samples of

A. sinensis before and after agarwood induction in
different planting areas

212 FRAMEERAREEHFNERFELEALR
OTU H ko4 MK 2 al A1, 3 ASFRE X 45 F Al
KEEFIA 54 1 OTU, SRR HFMAL A . X
INEEFFFAR G | n = 45 & RS FFRAA 1 OTU

LDIX
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WSIX LGIX
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B2 AEAMERAAEEESIERERLTE
HMERE OTU 24

Fig. 2 OTU analysis of fungi in rhizosphere soil samples
of A. sinensis before and after agarwood induction
in different planting areas
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I35k 588, 866, 198, 190, 168, 392, MEZE
AR K 7 : LDWIX>LDIX>LGWIX>WSJX>WS-
WIX>LGJIX.
213 AREMHERXRAREFEEWNERGELEALA
BEF A SR Z 7 B 3 AR IX AR
i ORISR ity =N S E SN 9 | EA = d 5l
115707, M2 FFEFEE (Chaol index ) .
W FEFE 4 ( Simpson index ) . FAR -GN 2 AT
%7 ( Shannnon-wiener index ) . 5 5 Z RS 5L
(PD_ whole tree index ) , £ 4 MgELE 2,
J Chaol F8EUH FIRASTH AN EEL; -5 AR/ T
BORNF A - IR AN 22 REVE R BUH Tl 2 W Fh 2 REE
FEEE R, ULRARE S R E R 2 RE M
R LIS EONIE T OTU FRol kb i 245
RE R, DA SRR, BN R 2K . Chaol
18 BN 3 R 22 FE PR 8 B0 BRI R
LDWJX>LDJX>LGWIX>WSIX>WSWIX>LGJIX. 3
PRI R, 2 AR O B A - IRl 2 R R 4L
M FUEIF 4 : LDWIX>LDIX>LGIX>LGWIX>
WSWIX>WSIX ., DL ES5RIERY], SRR LSS
T AT ASS B G N BRSO, ST
FIAF MR B 18 B VR e/

®2 AAWMERBAFTEEIERELIE
HH alpha HF 4D

Tab. 2 Alpha diversity analysis of rhizosphere soil fungal
of A. sinensis before and after agarwood induction
in different planting areas

BERCS Cppoy FITRTEC Tl mAMREL R

Sample Simpson  Shannnon-wiener PD whole

codes Chaol index index index tree index
LDJX 832 0.978 7.258 103.251
LDWIJX 1001 0.979 7.520 118.885
LGIX 243 0.950 5.767 39.423
LGWIJX 414 0.933 5.377 56.084
WSIX 342 0.932 5.215 46.143
WSWIX 284 0.933 5.363 54.783

214 RRAAMR G KEL A G I Fe KT B
B M AT AR E R X AR E S
T IEE TR TR 0B A B, RV 2H
ARSI A F AR (B 3) o [
— A DX R S5 A S A AR 22 R
FRRARBEFEAEZER . KRR, 3 4
AN R AR DR E LT F R ET] (Asco-
mycota 45.93%, 49.02% ) FIHHF @[] ( Basi-

diomycota 4.07%, 0.98% ) . TEHKNF- L (E 4) ,
HSC 3 A4 O JAE 4 B 49 ( Dothideom-
yeetes 9.22%, 9.05% ) . Z£5¢ 1 49 ( Sordariomycetes
4.57%, 5.01%) . THERF 4 ( Ascomycetes 1.87%,
1.61% ). [ +:24( Saccharomycetes 0.49%,0.64% ).
A4 ( Agaricomycetes 0.22%, 0.11%) . p
Basidiomycota, c¢_unclassfied ( 0.17%, 0.10% )

S5 I = A AR IR 3858 18 49 ( Sordariomycetes
7.24%, 9.57% ) . FHEH N ( Ascomycetes 5.75%,
3.28% ). JEZEH 4M( Dothideomycetes 3.25%, 3.50% ).,
p_ Basidiomycota, c¢_unclassfied ( 0.24%, 0.13% ) .
HUHEE 4N ( Eurotiomycetes 0.09%, 0.14% ) . F#hE
2X ( Saccharomycetes 0.04%, 0.02% ) 55, RAPLH
WK N TR H 2N ( Ascomycetes 6.54%, 8.18% ) .
JEFER M ( Dothideomycetes 3.84%, 5.87% ) . 3&7¢

Il Ascomycota [l Basidiomycota
1.00

0.80
0.60
0.40

0.20

FEXT 3 Relative abundance

0

& S

4 Sample
3 ITKFEEREBHEAMEXNEE

Fig. 3 Relative abundance of fungal community
composition at phylum level
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Fig. 4 Relative abundance of fungal community
composition at class level
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49 ( Sordariomycetes 2.66%, 1.96% ) . <[4
( Agaricomycetes 2.00% , 0.28% )
mycota, ¢ unclassfied ( 1.36%, 0.24% ) . H{ZEREZN
( Eurotiomycetes 0.19%, 0.06% ) %,

. p__ Basidio-

2.1.5 FRREAMER G KA L AA] S IR LIEAMR B
AW EMR  AFEFHIX AKRELS G A

WK AR AT b, R A AL 3y 26
PR F AR R 22 R (B 5) , HARAAE X
PEARET A AR AR 22 57 . WM SO 3AE
WU A T4 15 & ( p__Ascomycota 9.22%, 9.05% )
EWEHEJR (Myrothecium 4.57%, 5.01% ) . JE%
i J& ( c__Dothideomycetes 1.87%, 1.61% ) .
f _Didymellaceae ( 0.49% , 0.64% ) . % fiiJ&
( Cladosporium 0.22%, 0.11%) . /NAIEERTE &
( Plectosphaerella 0.17%, 0.10% ) . IfiEi#E
W BB 8 ( Myrothecium 7.24%, 9.57% ) .
JE#E R (¢ Dothideomycetes 3.25%, 3.50% ) .
THHJE (p__Ascomycota 5.75%, 3.28%) . /M
#pRFE)E ( Plectosphaerella 0.24%, 0.13%) . Bk
JEs )& (f_ Mycosphaerellaceae 0.12%, 0.14% ) .
f _Didymellaceae ( 0.04%, 0.02% ) %, SRARMH
BRI R a2 JE ( c__Dothideomycetes 6.54%,
8.18% ) . T # & JE ( p__Ascomycota 3.84%.,
5.87% ) . A BEH & ( Myrothecium 2.66%, 1.96% )
ki 70JE@ ( Cladosporium?2.00%, 0.28% ) . /INANEE
BR5¢)® ( Plectosphaerella 1.36%, 0.24% ) %,

1.00

W Other
0.80 W Acremonium

W o_Hypocreales

W c_Sordariomycetes

W f Mycosphaerellaceae
W f Didymellaceae

W Plectosphaerella

W Cladosporium

B ¢ Dothideomycetes

o
%)
(=]

B Myrothecium

FA%FEE Relative abundance
(=]
~
3

W P_Ascomycota

P CEN

il Sample
B5 BKRKFEFEREEZABENEE

Fig. 5 Relative abundance of fungal community
composition at genus level

2.1.6 REAMREAH bata ZAEESH K 6
7 PCoA 43 gt iR, Horf PCoAl il PCoA2 43
HA1.44%F1 34.67%. [F]—FRE X AR 254 1
J5 B REZE AR, (EAS R FboA X ] g R LA

WEMZER; HHEAEREES, WSIX M
WSWIX, LDJX fil LDWJX, LGJX #l LGWJX Z
Vi) 1 5 A0, B T O ) o A B 25 A 3T
& B[R] — ol A DX DA R AR BL PR R ol v, TR R L 22
SNe 3 AR R X A B E BRSO T 4% A 2k
SER XY, RS AEAE T X 22 R

[ ]
02}
[ ]
X ® LDJX
5 o ° LDWJX
& ® LGJX
Q LGWIX
< ® WSJIX
8 02+ WSWIX
—04r °®
1 1 1

PCoALl [41.44%)]

E6 ARMERAAEFELEENRERIRLERPCOASH

Fig. 6 PCoA analysis of rhizosphere soil fungi of
A. sinensis before and after agarwood induction
in different planting areas

22 AEHERBARELEEINERELTIEE
R

X3 AN R FRAE X B AR B 45 B TSP £
FrE R (£ 3), 3NRHESMEERETR
TRAAEES . ARFHEX Z A, & A X 4
R HRA . A%, AN & EEES TR
ZRANSCIL s SCI AR DX 4 il . R sSCE B 2 i o
SRARFPAE pH = T SO AT & o Rl —F AR X A
SRR A B A o B TR A, SCILEH
SHEAVIT . ARATERTRER, KERKY
FH A& ER T, F—XEKE—T
oAl 3 M EY AR, +
HE pH TGN 4.12~5.48, S #HRAK K S LDIX>
LDWJX>LGIX> WSIX>LGWIX> >WSWJX,
23 AEAMBERBAELIEEUAERERER
X ES
231 FRAMAHERORAFRGELEAAFE. %
AL EIE ALK AR A AT R 4,
pH S5HFR-WAEE. R 8 . WA FETs
# (Chaol index ) . i R ZHEM: 2 0 35 ool o 3%
IEAE s B 5B A - e BRI R 5 5 B
FEHMAL (P<0.05) 5YFh=F B HeE i il 2
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Tab. 3 Basic physicochemical properties of rhizosphere soil of A. sinensis before and after agarwood induction
in different planting areas

547 Index LDJX LDWIJX WSJIX WSWJIX LGJX LGWJX
pH 5.48+0.74° 5.13£0.21% 4.33+0.15%¢ 4.12+0.23¢ 4.85+0.12°° 4.21£0.36%
B/ (g'kg™) 18.30+1.79° 23.30+4.45° 25.80+5.04° 13.70+1.05° 47.00+9.68" 55.17+15.77*
2R /(gkg™) 0.49£0.009° 0.48+0.002° 0.45%0.006° 0.42+0.007° 0.76+0.009° 0.82+0.006°
W /(gkg") 0.64+0.08° 0.72+0.06° 2.83+0.26° 3.95+0.37" 0.85+0.19° 0.73+0.05°
A/ (mg-kg™) 46.28+3.37" 48.61+0.67° 40.83+2.33° 20.61+1.78¢ 67.67+1.17° 68.06+5.26
B/ (mg-kg™) 0.72+0.10° 0.84+0.13° 0.89+0.08° 0.08+0.01¢ 8.4940.34° 7.62+0.23°

AL /(mg-kg")  138.74+4.31° 90.26+3.00" 132.87+21.17° 120.19+10.48°

e RAEEE A R/NG PR BN 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

164.87+4.30° 174.10+£32.15°

R4 AEOMHERAAEREFTIEEFEESHEEEH
5184y % R Pearson tHX 9

Tab. 4 Pearson correlation analysis of fungi diversity
index and physicochemical properties characters of
rhizosphere soil of A. sinensis in different planting areas

L e FR-B4 PD whole tre
GRS paor g waemetine ol _whole.
Physico- . a5 e fa%k

. Chaol Simpson .
chemical . . Shannnon-wien PD_whole tre

. index index ' ¥

index er index e index
pH 0.677" 0.674" 0.514" 0.508"
A -0.213 -0.261 0.028 0.043
S -0.597"  -0.617" -0.507" —0.456
S -0.250 -0.136 -0.304 -0.354
HHA 0.064 0.116 -0.007 ~0.054
RER U -0.332 -0.203 -0.428 -0.473"
HHLE -0.337 -0.262 -0.350 -0.397

T FR BE A (P<0.05), "FR M B E A (P<0.01),
Note: " indicates significant correlation (P<0.05), ™ indicates
extremely significant correlation (P<0.01).

X (P<0.01) 5 AR SERZHEEREE RN
I (P<0.05) o &M pH. 85518 bR
X AR AR B - 18 32 2 B A AR = B R 2 R
AR TETE N

232 AREMEERORFRFELERSALARS
EIERE R RS X 3 DR X AR
HR B PR A o S AR B B Y L ) 8 AT
M T (6 5) KB, pH. AP, Bl A
SR BB AR S R ARPR L A
JRA R, pH 5720 JE 2 0 & IEAHE; AL
HERRE R R EEE, S/NNERTE . K
JEWE R IEAG; 2ASEEREZAMAL, 5§
INAEEBRSER . £ Didymellaceae, 72 EIR . K
JE DB RO A S R E . R R
B, 5 Didymellaceae. #6751 & & iF AH

Xy WS BME. REFHBREEMX, 5
f__Didymellaceae 2 i AH G ; A %0 5 )38 38 T4 8 2
TG, HFESCHE R IEMHX,

3 Tt
31 AAEAFAEAMERRELEECERER

T A AR AN [ b AR X 22 [ 1 3 2 Ak
PEFIFIE R, ASEFPAE X 2 (R 7E B 35 22 5
&S FRE IO W25 5% . HARE E 0 m BRI i
THE, 3 AFPAHL pH H7E 4.21~5.58, S
BRI Ny . SR> . AL &
I AR R - S >R AR>S0 . I A
XAR. ARCA . AR, AV S &R ES
FARARMSCI; SCINAMAR X 4l . SO 7 i i
L W TR AR MG L . SR ZRANAFIX pH
HAET TSR . E PR T AT
SHVE SRR, T EENE A
AREMN MR RETCEA . 8. HAMET
R, REY, BRENTS5EELRE
Ui, Hoh 3R A eS| sS Bt ST AR
TR G S AN TR AR BE AR G o 5 HOOR A 030% p A
FEEF R SR N T HCRIEFT T, 458
FEUA LA BT i AH DGR = 1Y B2 pHLL A8 R E45
FVEE o AR YA 5T 22 BH AN [R] P A b 11 PR 5% R - X6 19
AT HR B - S F AL R M K
32 AAEARNMERRRTEEFEES
HEHER

ARWFFEH, FAARFAR PR 3R T B R R A Ak
Fu, AR X R AR PR 3 B R LA
3 JEHRTT AR 5 B R AR B S BT IR B A
R BN 225, KL, T
F ] (Basidiomycota ) fIF-# 5[] ( Ascomyota )
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Tab. 5 Dominant fungal genera correlation analysis with physicochemical properties of inter-rhizosphere soil of A. sinensis

AR pH HHLE OM 2H TN WA AN LW TP R AP U AK

Dominant fungal genera N(g'kg™") N(g'kg™") /(mg-kg™) N(g'kg™") /(mg-kg™) /(mg-kg™)
F# 15 8 Ascomycota 0.813" -0.001 0.094 0.404 ~0.794 0.050 ~0.465
P JE Myrothecium —0.432 -0.092 -0.138 —0.346 0.722 0.040 —0.265
JFE#ET# @ c-Dothideomycetes -0.162 -0.841 -0.935" —0.843" 0.648 -0.890 —0.154
Hi74J8 Cladosporium —0.636 —0.473 —0.622 -0.731 0.913" —0.546 0.158
INREEERTE R Plectosphaerella —0.475 0.866" 0.864" 0.614 —-0.239 0.807 0.431
f_Didymellaceae 0.325 0.737 0.832" 0.867" ~0.880" 0.738 0.049
FRIEHJE f__Mycosphaerellaceae —0.566 —0.605 —-0.690 -0.862" 0.986" -0.595 0.030
FFe W@ ¢ Sordariomycetes 0.160 0.795 0.825" 0.830° —0.529 0.906 —0.426
A JEEER )& o__Hypocreales -0.287 0.886" 0.890" 0.735 ~0.461 0.794 0.477
Y T ffdJ&@ Acremonium —0.484 0.788 0.772 0.548 —0.241 0.674 0.600

e TFRBEME (P<0.05) , TERWEEML (P<0.01) .

Note: " indicates significant correlation (P<0.05), ~* indicates extremely significant correlation (P<0.01).

RSB EE A, Hh TR ]S Y 94.95%,
PPN 5.05%. B HGECIRHI T4 14 72y
YR P B TR R B, TR 1752y
FHFEY AR PR B R SR F R, vl T4
W TEREEN T2, TEANFENAESE AT YE
I3, WA E KR RE - A KR Y
AT, OPEERERE SR, WK HGE, BT LRI
o b SA B, R TR TS R
P B A ARG, TS A B T DAk 3 (A A 2
3Ry, S R MESE AR R A F B
5 1T AT S A A T AR PO, AT SR A bR
bitk. fEREAKF L, 3 NREXEREMEE
MAAEER, XIWEHRIE N FEEE (p_As
comycota ) , i = A B8 b B BEE B ( Myro-
thecium) , ‘RARVLHJE W EHETEE (c__Dothid-
eomycetes )
33 BAEARAMERRERIEEAERS
WA XM

AL RFEW pH, AU . BRA . 24 .
LW AR A AR PR K R A
JBAE W, H, 25RO
ZREVEFR RO 2 W O OE, X ATRE R TR
A A g R B e R, N S B E
Yy 2 B A W5 9520 9. CLEVELAND %507
TE ARG TR PR B A & B S B 2 R ) -
YIRETE S5 M i £ E N T (2 SMILAUERPSHA N +
w5 R BEE A5 Bk 2 REPE IR0 e 2 A et
ME P ERY, 085 a0 18 4% 1 A% B 45 1R
RHEX, HANKRARE— 285, 15 pH 2

S B TR A AR R A R T, AR
BRI 0 K A A BT pH BEAS 5 R £ 4
AL AR, HE s A AR P X 5% 0 1 T
WRIH, B 5 3 B REE Y AR 6
AR pH 1E 4.0~5.5 Z[a], 2/, pH 5/)
REEERFR R NAME, S HERIEHX, Hit,
YE MY 5 H G0 EAT 9, BRI REIE S5 5R
23 37 B RL Y AN A IR B PR T 1 L A 4 1) R
Wi, Horh C/N 252 B VR R R . AL
5 e R 2 B G, 5/ANAEEERSEE
PR TR JR S IEAHOG s A5 JBE A D 2 1A O
H/NA#ERFE)E . Didymellaceae, Z$5¢H |
PR3 T Ji A TEAH OG5 el i 2805 e 0 T i R K s TR
JBE A, 5 f_ Didymellaceae. Z$5¢ @ & I
PG BRI KRB, I A A ML A A T R
Fw, MWHEEEI, InSHEH ARE A KR
B IA 2 AT 4, R C/N EL{E ] AR 2
M AARFT AR — G R . SRIVASTAVA
RS, S 0 443 C/N BB i BT AR K Y
FERE, FAEEWAIURYRERR R, B
I C/N F B 5 1 - 850 F) T BURE A A L R
FLTR BEVE S5 ME N E A AN AR, R
2 B R A A AT R T 1) B Bk R R
34 AAEHRMMEDTIERIRTEERLE
REERE. MEYERHNEMEZR

T 3% [7) — 7 M PR e 25 A R ST R R
[ — DX 3 1) = 498 0 25 1 i 0 B B R 1 AR AL i 3
FEARL, R0 M [R) 38 B (Rl oa iy i #4, (BAE @ /K 1,
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S5 J5 FE S AE TR KT 1 A S B (R AR G 32 B 34 /N
FAREH, WS FSRPRARZE T —Em
B3 AR B, REAR T A 1 BT 1 A
HEEE,;, AR, f#Y220E 5 RE
KEMR, HEE R R ERRAC, R T80
PRI AR RGBT T 45 T2 I,
ANEABEAMTT, A ol 225 7 50007 20 o A v &
WAEEREZES, MHERAERZET, RAAR
FLHEFRWMAEF AL, KRR N TS5 H
R RE T T A — E AR . T 2 B R
DI 4 DX CGEEEE . 7R, TR
Ko, MRS ) B SRR B SR T AT
GEIRFW, ARIFIME X B[R — 1 2 1 b vk o
FREES (P<0.05) , 1AHRFREX 2 [+ 3
ERAK,
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