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Abstract: [Objective ]In order to systematically study the disease of pomegranate storage in Huili County
of Liangshan Yi Autonomous Prefecture, and clarity the pathogen species. [Methods] The isolates were
collected and purified according to the Koch s law, separation, inoculation and re—purification. The patho-
gen was identified according to its morphological characteristics and tDNA=ITS sequence analysis. [Re-
sults] According to the symptoms of pomegranate storage in Liangshan Prefecture, it was divided into
three types: dry rot and soft rot, and soft rot was divided into three groups. Four dominant strains were iso-
lated from four disease types, B, C, D. The morphological characteristics and the rDNA-ITS sequence
analysis showed that there were four major pathogens in the pomegranate storage period in Liangshan Pre-
fecture, namely, Coniella granati, Penicillium glabrum, Aspergillus niger, and Botrytis cinerea. [ Conclu-
sion ] Combining morphological characteristics and rDNA-ITS sequence analysis, the pathogens of dry rot
from Liangshan state were identified as Coniella granati, and the pathogens of soft rot were identified as
Penicillium glabrum, Aspergillus niger, and Botrytis cinerea.
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Aspergillus niger; Botrytis cinerea
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AR EEZ ; & e IR SE R e A BE s | L 1 A
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A, TSR AAER s B. TSR S AAER ; C~E. B T VI IR 5 AOAEAR o
A. Dry rot disease young fruit symptoms; B. Dry ripening ripe fruit disease symptoms; C-E. Soft rot I , I , Il type disease symptoms.
B 1 AHERICREREENER

Fig. 1 Pomegranate fruit storage disease symptoms
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M4 B B A R ot A BRPE SRR, 4l
HA.B.C.D,

BIPE A 7E PDA 55373 LR Z 010 A, 200
ARy DU R, R 223E R S 2R IRR , BE A

HIGH 1 BT 220 G TT b 7= A SR ok, B4 AR 1
T2%, BT I R IR W Ah YR (1 2-AB) .
BERDWER T AEERE R (6, B g
ARRERCH, A I R HRFERL , KN (54~143) um
x(63~132)wm. FEIANRIRIAETE , Jot, i, EE

A B.7E PDA JEFR3E BB FRIEIR  C. 2 A (HE IR 20 ) s D. 23 A= #6178 (LEIRCH 50 wm)
A, B. Culture properties on PDA medium; C. Conidia (scale 20 pm); D. Pycnidium (scale 50 pm).
B2 A ERBESEHE
Fig. 2 Morphological characteristics of strain A
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T4 3 240 2 TR B 25, (9~13) pum X ((3~4) pum (]
2-C.D),

PR B AT BIR I 1 2t €/ NJIURE | 22 5 380 3 1) b
R e GE FUE T | ih 200 i — AR A

ORERZ (K 3-AB) . BRGS0 A A AR
22 b3 {A I O A, AR A, D, TS )
I IR TEIASE , S AE 220, R, 3 BT 7 A TR/
03 S e =8 S0 RO 7 O W 04 o R e )

FIO, B, FIE R ROEH, AN 2 wm, BER
ZEHFOE3-C.D),

A B. £ PDA Figedk FRYBERFRMEAR C. /A H T (BB 10 pm) s D. 229 FAECELBIR Dy 20 wm) o
A, B. Culture properties on PDA medium; C. Conidia (scale 10 pm); D. Conidiophore (scale 20 pm).

B3 B EHRHIFEFHHE
Fig. 3 Morphological characteristics of strain B

B C 0130 7= A i (2 i 81, IR AT A6
J'& T8 BUR [RE R , 24 1 SR 22 (K 4-
AB). Gik WSS 2247 b IRt Sy RS B
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JRCERIE B R | DT 1Y) 4 90 3 T JCSRPIR i A=
AN VAN 5 REER o 53 A NS 2 VAN s VA e O
A TN T, VR R SPIRHES 48 €, A, B
HAR3 pm(E4-C.D),

A B.7£ PDA 5575 FRYREFRIER C. AR (LB 10 wm);D. ﬁﬁz&‘ﬂ?ﬁ( FEIR 50 pm) .
A, B. Culture properties on PDA medium; C. Conidia (scale 10 pwm); D. Conidiophore (scale 50 pm).
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Fig. 4 Morphological characteristics of strain C
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A, B. Culture properties on PDA medium; C. Conidia (scale 20 pm); D. Conidiophore (scale 20 pm).
5 D HEHREIBEFHE
Fig. 5 Morphological characteristics of strain D
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e WA R sE s R A 2w W22 b
FE AR R R PR A R ORI 1) 21 2 e B 0t
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AR A BMRAAEIR ; B, 260 B WM AOGAER s C. HeFt C BIRR AR D. HFh D B A ALK E. X 1

A. Inoculation of A strain of the disease symptoms; B. Inoculation of B strains of the symptoms; C. Inoculation of C strains of disease symptoms; D. In-

oculation of D strains of disease symptoms; E. Control.

Blo #EMKEREREERKIIFR

Fig. 6 Inoculation of pathogens after the disease

2.4 FHHK rDNA-ITS F 51547

B P45 5 5 GenBank | BB S R FE A 7 51 1
FTHO , UL A9 225 bR, AL MEGA4.1 5/
T 18S tDNA JFHI R HINJEEM R G K EW L
AL, 255N 7 R

MERGE KT AR AKE A 55 (Coniella
granati) BAE—L , 5 Genbank "1 {1 & A 5 51 LE X
&, A 5 #5810 (Coniella granaii) (KF560320.1) (¥
FHRLE N 99% , I 1L, 904045 A S5 5E Sy #5841 Coni-
ella granati; B 556135 2 (Penicillium glabrum )
7E—f , 5 Genbank H YD 5 41 XI5, B 50
1 % (Penicillium glabrum ) (KJ775634 ) B9 AH PR
N 99% , NI, WA B 425 O Y5 5 (Penicilli-

um glabrum ) ; C 5 2 4l %5 (Aspergillus niger) 3 %% 5
F I, 5 Genbank T B3 3 81 LX), C 5%
i 2 (Aspergillus niger) (EF661186) ) A 1Ll &
99% , N It , W1 845 C 42 5E N 675 % (Penicillium
glabrum ) D 57K A (Botrytis cinerea ) 1Y) 3 %
F it , 5 Genbank H Y 3 K P91 LU IS, D 5 K
#i) % 1 (Botrytis cinerea ) (KR080290) [ #H L1 % Ay
99% , PRI 1 , 11 28 44 D %8 5 Ay JK ) %5 48 ( Botrytis ci-
nerea )

WAL RE SRR e RN A R
5¢ 0 (Coniella granati) , B A 97 B (Penicillium
glabrum) , C Ay BA N B (Aspergillus niger) , D A KA %
i (Botrytis cinerea) .
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Monilinia fructigena KP297668
Sclerotinia sclerotiorum KT970792
Botrytis cinerea KR080290
3 Botrytis cinerea
Botryotinia fuckeliana JN692373
80 Botryotinia fuckeliana JN692382
Botrytis sinoviticola JN692381
Botrytis cinerea KR094468
Botrytis pseudocinerea JN692379
36 100 |_Caniella solicola AY339320
Coniella granati
I@F{Jniella granati KF560320
Coniella granati KU147239
80 Coniella diplodiella JX2241650
Aspergillus niger EF661186
89 | Aspergillus neoniger
| Aspergillus welwitschiae KJ775592
95 68 ||Aspergillus neoniger KJ775506
74 VAspergillus tubingensis KJ775582
100 Penicillium spinulosum AF033410
! Penicillium glabrum KJ775633
83 Penicillium glabrum KJ775634
Penicillium glabrum
| Penicillium palmense KJ834515
Penicillium thomii AF034448
0.08
B 7 ETF18S rDNAITS X370 Neighbor-Joining S HTHIEM RS L F it
Fig. 7 Systematic tree based on 18S rDNA ITS region sequence and neighbor—joining analysis
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TSR Kwon S5 18 1) & A= AR5 1 41
R SR S 1) 5 62 T B Tziros! R 38 1) 76 A s A7 A R
ST R T A A R 2 (B N R AR AR
5% 28 2 25 B\ K J& A MR BEFE 46 (Zythia versoniana
Sace ) (U4 FRA—EL, MFGZ =K R A 7 18
LA ST A R S fL A S 44, {H 2 75 22 1]
B B/ SN 1R 0 N 2 R DG 3 e N Y )
BRI 22 5 BH

T ] A AP X6 A R S HE i B T ) 4
FE S RAFTEAR K 73 . 2R 5 R RN 3
IR S I 0 9 I TR R it B TR IE (Aspergillus sp.) o
Labuda 55" 18 5 | 76 A 15 51 S 4008 1Y) 3 S0 5t Py o
2 9 75 B (Penicillium implicatum Biourge) . 5Kt
S IRARRHR AR AT A AR i A e B A )
F= B B A /N 55 (Penicillium spinulosum )
NG R 4[?EI'A(Botryotinia fuckeliana) o Loukas 25
& H K 6 %6 788 T8 (Botrytis spp. ) S 53 B0 B %€
R 5% S0, DX 2R SIS0 T T A2 1) 2 i i R Ao
Jso SRR T4 M A R JBOASE 454 TR RS
A AN INZ W B S 20 MR B 25 0,
VAR AEAT R RS R  1 %E E R Z AR A%

BK .

TEAMFFE UL B FSE A (Coniella granati) 5
HALTE 5 (Penicillium glabrum) BAG R G2 42 BUR
MG A EAR B SR AILHIE A it — 2 Y

4 45 B

LELTE AR (DNA-ITS JF 5137, 5%
DL PN A R T A0 T 1) D T M Sy B 5E A
(Coniella granati) , 5K JE 5 195 [ BT 48 08 G A0 75 2
PR EE (Aspergillus niger) FTJK
H# %18 (Botrytis cinerea) o

(Penicillium glabrum )
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