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controlled neither spray water or spray fertilizer production rate was the highest, reached to 13. 7%,

which could increase 44. 5 kg per 667 m®. During the later ripe, the spray fertilizer treatment of sucrose

synthase and sucrose phosphate synthase were higher than CK, with the biogas slurry spraying volume

fraction increasing, sucrose content increased; sucrose content and the activity of sucrose synthase and

sucrose phosphate synthase were extremely significant positive correlated, the correlation coefficient

was 0. 648,0. 530 (P<{0.01),0n the basis of that,the synthesis of sucrose in the process of mature of

‘Fuji” apples might be mainly regulated by sucrose synthase and sucrose phosphate synthase. And

spraying biogas slurry on the leaf could increase its activity in the late mature, thus improved the

sucrose content in apple fruit.
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AT AR T BRI E AR AR L T B
RETR BT - ERNBERELEBE, Bk
R 5 B TR B L R SRR

TR W e A 1 SR ST T 8 A TG 72 o P e
FEJERT TG R G RE RR R A e R
TREIAMRA A B T4 FEA BRI RR ]
B IR R IE S, F FWMARIEIR , FRR SR
W R T SR B 1 3l 1 A I YR e
FHRAERKMY R R AREES . B ER
WAL EY LB R 16 FR F#EFE B RRZ
B, BEHCEMERRE LR E FER S
BB (Monilinia) YAZE 52 (Phomopsis) KB4
W (Botrytis cinerea ), 55 % 8 J& (Alternaria
sp. ) RIE B (Colletotrichum acutatum ) ZEH0 |
Hop S A WR SRR A B RS
R FRERRERT  BEERRETER
FIEBRRY M AELE.

1T A AR AR AR 7= B s R a2
B4, AR G i 90% ., i FARFEFAL
DX AR 5 Rl R A R R SE A DS, B
Bl 14 8 A XL T AR AR R SR IR R YR E R
BEREWRENR. B, FRILTEERER
TS RGN F IR, X8 R R TN E R
WK ERRENH MK ARAEER
o BT AL T8 KRBT R FHRTIT R LA BT &
YR AR HEAT RSO R IR B 0 B
afifl % , BRI E, TR HAZGOIROL . LIHA
HERER G IR HE A BB R RIS FRIE

1 #H57FE

L1 IR

P RER SR A IR K A BT 2
KR B TR T30 F SR PH AR B i R A el
AR A B TR R T M A MY
“AURE M7 Rt RJBIR” . SRR HEA— B,
Toi HUE TEHUBRAR ) AR SRR A

VR B 3% B AR R - R A A T L
(Hanseniaspora wvarum) A RIEF T RKZHEY
TEMRESEIRT. SR EERHEIRE TR
£ (PDA) B REIR 83 W 4 % Bl 1 57 4 (YPD)
HR A2 DNA PR 38 18050 &390 A £ T4

YT B A R A 7 PCR §7 #8355 (2 X
Easy Tap Super Mix) i Bt &N &AHWE AR
HBRAF ; PCRY IG5 A LAY TR
AR F A B E L

B A% % % B 0L (Sorvall Legend
Micro 17R, 3 [EH Thermo Fisher Scientific 22F]) ;
PCR X (TP600, EAEH (K#) FRAFD ; Ik
{X(DYY-BC #, Jb = A — XA ) s BER AR &R
4:(G:BOX-F3, 3¢5 Syngene /A r]); & LIEH
(CA-1390, i LA FRAFD 5 i a3
FeAH (DHP-9082, b —1EAH BRA D s 5 KT
#(ES-315, H A Tomy 2 m)) ; 8] & 550 B4R
(LX-71, B & Olympus 2 7)) ; /K ¥ 8 (DK-98-
I, REEERHMUASARATED .
1.2 REFHE
1.2.1 JRIRIERSr B2k

VR R R ST B oK e T, BT, T
R TAE & FKE TR R L) 2~4 3, 44
LR 7000 TR iR 30 s, B S KA
PR TR, R A LU IR ERME R RE
¥ 1 min, BUH FTEREKIEYE 3 I, RSB T
HAH AEA PDA 35 o, iR PY 38 4 Bl 355
FFE,28 CHEEEF 3~7 d, KEWHEHLARE
TR E RN, W RO =W AR
B/ B BEHSHEK100, gk FRHETE
J& » R AR I5 H B D 22, PR R 26k R
R 4re i, E 2 REENAERRSFIEARRFIER
W8, ALY T 4 CLRAF.
1.2.2 SrEmEMERERE

LS ERREIWERR A 1X10° cfu » mL™!
WITFR . TREEAHT , B weR L fEkE s
RAEAFTAL B AR & 4 B o 78 R R B R
HITILAL BRI — KR 6 Bl MG
BAREERPE OREE O,26 CHERIER 3~
5d,EHHE 3K, WME.iCFIEREMNIE R RR
PEFUIRAS  HI KT B kT IR R I BUR RE T . AR BT
o ) B8 0 b 0B A TR AR 5 BT R R A AR
PHREVETE S BT —B & — B 2 s
PRAZ i LT
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aifh )5 R IR R 9E 5~10 d J5 , WA



F1sm It B B Z 43
FIEREIES . hIEMEkCERm i, B H LA EFREIHEAKERSIERE 2 h, HE

TR T WA TR MR 43 A 16 B il FRE T AR, 96
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L.2.4 SrEERR S TEYFEE

BGE R, WAV 2400, F B R A4
DNA Pt i30S 42 I DNA, —20 CIREFFF
. Y EAEZBEAR DNA 5 528 fE X (inter-
nal transcribed spacer, ITS) # i FH 3| !
(ITS1:5-TCC GTA GGT GAA CCT GCG G-3'
1 1TS4. 5-TCC TCC GCT TAT TGA TAT
GC-3DBEATP ., PCR KA (50 L) iR
DNA 2 pL, ETFEGIY& 2 pL, 84K 19 pl,
2XEasy Tap Super Mix 25 uL., PCR ¥ & fF .
94 CHiASE 3 min; 94 “CARME 30 5,55 ‘CiBk 30 s,
72 CIEM 1 min, JEFF 30 K72 “CAFEM 10 min,
L5 pL P34, Uk B 47 . HARY
EAETAY TR BAABRARNT. rig
¥\ NCBI $48 & 3847 BLAST [R]J8 ¥4
%,k MEGA 5. 1 4% RIEITH 5 B 14351
HEATHOXS M R TR , TR R R
L.2.5 F#EA AU EEEXT IR A 5 A5 i
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£ 6 mm IITILATAREFE 8 d I I T L PR 22 B
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P, 28 ‘CHEIRKESE 3 d J5, 2 5w
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T3 (V) = O BRSP4 R I B A — Ab 3T AR
TP B / G BP0 I TR B R — R i IR
W PFEAR) X100,

1.3 BUESHR
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Fig. 1 Comparison of rate of latent infection fungi in different blueberry cultivars
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H AL TR L A EEREERS: 2 2 EFERE
WIBA: 3. B EERBEAR IR ZRIEL.

Note: A—1, Nine isolated fungi strains;1—3. The colonial

morphology, micro-morphology and the pathogenicity, respec-
tively.
H2 SBERNEEES.ERESEERENE
Fig. 2 Colonial morphology, micro-morphology and

its pathogenicity of nine isolated fungi strains

2.3 REEEMETE

MBI 9 MR IR AT 2 LRI B
OB TE 22 FFAE , B A i 50/ B 22 1) B
¥R, WSO 4 TR AR 1 OB A (B 2), iR 4
CEBE Y% FH ) AR 58 SCHBRY ) X9 IR i 1A T
B FRLLEE  FERNR 1 i,

LL 9 Fhps IR BT DNA SRR, 3 ITS IX
75, £ IR BIR152Y 500 bp R —F B (B 3),
M5 5 B 15 5 51 48 NCBI $08E 2 H 3t 7B R
FEH Lext 15580 5 B A5 550 R U5 M AR 25 R R
RIAB L 4 . F 4k {4 MEGA 5.1 L) Neighbor-
Joining S TILHAT R G K B AR AL, 45 5R
LI 4,

¥ : M. Marker DL 2 000;1~9. F#k A~1,
Note: M, Marker DL 2 000;1—9. Fungi strains A—1,
B3 SBEEKITSEYEr-y

Fig. 3 ITS amplification products of isolated stains

HHRE A B ITS B4 5 KF644350. 1 (NCBI
BORB) ERR RS IR IR F) 100%, RGHELH
ST R BN, Wtk A SRR (Alter-
naria alternata) [EIETERIE, HE# A BT
HERZGEREREA -SRI ERK A VL
A2 . PR B 5 AB369458. 1 /¥ 5[ A
HIEF] 100%, R G AL 0T Bon 5 AR A%
T (Alternaria tenuissima) B R ZEiE, HH
MRIE S HHE 5 404K S5 A% 70 1 B A — B, R e
W AR SEAE T . BAR A SRR B LL 100%
MEFERE X L. METHBHAEE. WkC
5 KU527799. 1 P RIHEMEIR SN 9900, SR E
J& (Cladosporium sp.) TESEALW b 47 F /) — 4
XLEBERFEEER FEWK C hFERE
J&. WHk D5 KR055050. 1 (13 51 [7] P 14 3% 3
99% , 5K %25 101 & (Botrytis cinerea) {i F 7] —
G330 E BT SR, B Wk D A KA F 1
W. Wtk E5 GU951769. 1 FHIHLIE S 99%,
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HAWB R EER, e H B IMNE (Asper-
gillusniger), Bk F 5 AF176660. 1 I3 A0
M h 9%, 5 B W F B ( Penicillium
pinophilum)FEH AW LBF — 43, #HEEA
SENFAE, FIWT R EIATE . Wk G 5 JX401978. 1
FAFEWEMEIRE] 992 , 25 S BB (Phoma sp. ).

Hitk H 5 KT224780. 1 F 4| [MIIEHA T 99 %, 45
BIEAFE L, BB T E5E 8 (Chatetomium
sp. ). MRS KU950736. 1 [ AR 99%,
ZEHEWAXFIE AWM AR IIDER

(Fusarium sp. ) o

*1 SERERESFE
Table 1 Morphology of nine isolated pathogenic fungi
LS BHRES i FHFE YEEER
Fungi strains Colonial morphology Spore morphology Identification results
A EHERER WHLE, G REEFRE, FEFERNN  SERTEs, AIREE . W, R HRHEHE
HEREE R B 1~5 4 (Alternaria alternata)
= ) Moy I Q N . § R H E E E ey
B %%W@ﬁ&’@ﬁjié EHERER, EHmAARHENR S AT S BRI 23 ?Hf&f_ﬁﬁ%?@iﬁl-
Lo (Alternaria tenuissima)
c EE R, AR A, ek AR AR STRVE SMR B R,  WTEMEE, BT EE A S HEER
G, R E 2 B A AL R (Cladosporium sp. )
B ABEER, BHERTKE, BT AEREEAMR, 5 RAERE
D 5M [BF2 N A
BEREERES, BETHHIRKE, 586 R IET R, LERRIEE (Botrytis cinerea)
E BEE R AR HESY RIS MR, R T HRER SHERTHRE BE %ﬁﬁ .
(Aspergillus niger)
HHEBR, KERTFAECEBOACELE MEREA, & AER
F B Bk, Y
TR Z0 6, 45 B B R 4 IR SR SRS (Penicillium sp.)
c BRI DR, M ARV RBE, EHEINRE, Y A ETRF A K, 78 B30 T 45 EAER
AR & G EE A SHERTYMEY, T (Phoma sp.)
HEBRBO. ARABGSME A EEL, BEL4EERE ERB
H Z, =L /E\_g I
FRIBE LR, FRBEERAE TELT MTHARD PR, Pt AR (Chatetomium sp. )
EHESRERER B2E KRR MY HERRSE. 0 ATHSISHEE §I08. L6, 8 WIER

SEAR, RERIE

FRaf

(Fusarium sp.)

2.4 HEERNBESNERZERBNME
HR

LU BT AN RERSS M B T R K
NEEIA FADGENE R (Hansenias pora woarum) . %
Z A T DU W B 22 %k A A 5 L X K R A 7
T BRAUR I G5 iR S B LA IR A
ORI T R R F E R RR R E R A

IGAc st M E (Alternaria alternata) BN HI375-,
TR 2 B, 00K i 4 A A DUk % 0 PR 22 B
MEARA—-—EWMMHE/EMR B L0 X
10% cfu « mIL ™" A TREAE R I TR VT i 1 2 1Y 0 1 %
PO B, M HIZE N 86. 0400, BB W He P
I MBI R Z K, B, W25 R R
THRRERENLEDYIE,

=2 AEREEEBERNERIERENMBIME
Table 2 Effects of different concentrations of yeast suspensions on Alternaria alternata
EERL BRI E Yeast suspensions concentration/(cfu « mIL—1) 42 Inhibition rate/ %
1.0X108 86. 0442, 05h
1.0X107 79.92+1. 27h
1. 0X108 66. 05+ 2. 00a

ARG FERRZR B E(P<0.05),

Note: Different lowercase letters indicate significant difference at 0. 05 level.
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Alternaria tenuissima (JQ417902.1)
B

51 W[{Phoma sp. (JX401978.1)
98'Phoma sp. (JX401974.1)
Botrytis cinerea (KF859918.1)
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D

TooliCladosporium cladosporioides FAT-03(KX664414.1)
56t Cladosporium sp. MC-7-F(KU527799.1)

754spergillus niger (GU951769.1)
100['E
\Aspergillus niger C1CC2487(HQ170509.1)
Penicillium pinophilum (AF176660.1)

100 Penicillium pinophilum (HM469418.1)
92, Chatetomium sp. S2(KT224780.1)

H

\Chatetomium sp. NFL8(JX160051.1)

81 Fusarium napiforme (KU950736.1)

1001y

0.05

Fusarium oxysporum (F1867936.1)

4 PUITS+DNA EEFFA S FRICHERBRKRGHEL S0
Fig. 4 Phylogenetic analysis of fungi based on ITS-tDNA sequence
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GERRTW] LT AR R AT TR H A W IR G
WA, AR &M ERAEES, ‘M7 HE R
B, M B E I B E A& B IR i
BRBAR X T e 5 A W A A B PLm A 6. 1%
MRGRMEREIR T EA LM TIEA.

BRI 8 Al AL sE s Y 9 AR IR
HIE, 400 BB W 2L 55 il 85 (Alternaria alterna-
ta) RAES T B (Alternaria tenuissima) JSERE
& (Cladosporium sp. ). K1 & 1 (Botrytis
cinerea) SR E (Aspergillus niger) VEN B H
(Penicillium pinophilum) . 22 5 % J& (Phoma
sp. )« B & J8& (Chatetomium sp.). 5k J) H @
(Fusarium sp.) , HBAEANZLIERILIZ
REEAEBREYE, hE WIERELER .
BB A B R YRR bR B
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AR R RE R ] BRib st —E . 7
Hb . BT 2RI K B 7 R, 1] R R 2 BRI
HEdF AR R I m IR vl ek, 5kKE&
SO o xo g MR R SR R R R A AT R O
WAL B B T 2R QB e R AT R4,
T A]A] B0 T AR AR S R IR
PARIKKA %55 3@ 33 PCR 2R % ) 1 A ] ) v
RRPEFENRIEE. SRA7EREAR LT
IR GRS, B R HRVIHIE 2T ik &
WFHR S0 BE 701 A W) 2 A5 07 36 S AR AR e B i Bt
PEATAR I, B A AR AR B T B OR TR B A2 o
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# %R (Hanseniaspora woarum) , WF 5% & B, %
i B ) L RS 52 4 40 B A P Al b A I ) R ) A
86. 0420 , ELTAN ] 245 I8 1 £ B W kL 1 PR AR 7T o
. ZBEARFEIRT R, RAT 3 d BT
TR B TR T LA 3 v A R S AL I
LR (SOD) | i &tk ¥ B (POD) . £ M 4 1L i
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Isolation and Identification of Latent Pathogenic Fungi in Blueberry Fruits

QIN Shiwei, XIA Xiuying, AN Lijia
(School of life Science and Biotechnology,Dalian University of Technology,Dalian, Liaoning 116024)

Abstract; The occurrence of latent infection of pathogenic fungi in blueberry fruits from Liaoning
Province was researched. The fresh blueberry fruits were used as materials, using the tissue isolation
method, latent pathogenic fungal were isolated. Morphology and molecular biology were used to
identify the fungal species in order to provide a theoretical basis for blueberry decay control. The
results showed that the latent infection of fungi was commonly found in the healthy blueberry fruits,
and there existed significant difference in the latent infection rates among different cultivars. The rate
of latent infection in ‘M7’ was the highest as compared to other cultivars such as ‘Brigitta’ ‘Patriot’
‘O’ Neal” and “Southgood’. Nine pathogenic strains (Alternaria alternata, Alternaria tenuissima
Cladosporium sp. , Botrytis cinerea, Aspergillus niger, Penicillium pinophilum, Phoma sp. ,
Chatetomium sp. s Fusarium sp.) which could cause blueberry decay were identified. In addition,
Alternaria alternata was the main latent infection fungi in blueberry fruits whereas Chatetomium sp. ,
a new pathogen of blueberry was reported for the first time. Hanseniaspora wvarum showed a strong
antagonistic effect on Alternaria alternata.

Keywords: blueberry;latent infection; pathogenic fungi;isolation;identification



