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Isolation and identification of pathogenic fungi of stem rot in Crocus sativus

WU Jiening, GUI Siqi, CAO Jiajia, DU Xue, LI Junbo, LI Xiujuan, KAI Guoyin, ZHOU Wei
(School of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 311402, Zhejiang, China)

Abstract: [Objective] This study, with an investigation into the identification and isolation of the rot disease
pathogen of Crocus sativus, the main disease of which is fungal disease, is intended to provide scientific basis
for the prevention and control of saffron stem rot and the development of special fungicides. [Method] First,
the pathogenic fungi were isolated from infected corms by tissue separation method using *Saffron No. 1’ as
the test material. Then an analysis was made of the sequences of conserved internal transcribed spacer (ITS) and
RNA polymerase II subfamily (RPB2) by PCR amplification, sequencing and phylogenetic tree construction.
At last, pathogenic bacteria were isolated from infected corms and grafted back to plants to verify the
pathogenic characteristics of fungi under the planting mode of saffron. [Result] The morphological
characteristics of the corm-pathogenic fungi isolated were highly similar to those of Aspergillus niger. The
conserved sequences of ITS and RPB2 of the candidate pathogenic fungi had 99.6% homology to the same
DNA sequence of A. niger from other plants with the same evolutionary branch. In the soil planting mode,
inoculation with 4. niger solution significantly increased the incidence of corm (P<<0.01). [Conclusion] A.

niger is one of the fungal diseases that cause the rot of saffron bulbs. [Ch, 7 fig. 32 ref.]
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V24K Crocus sativus "N 55 JFEF} Iridaceae TZLALJE Crocus Z4F = WA Y), MFRIZIAE . FLlAL,
HET CWNIR” Z— o PRLLAERE SR RIS, RIS R . B aE . AR ST, v
CIAEAR 225 T AL AL TR . IR LD AL T A B3, %0 i I A8 LA B 8 1 9 0 8 A 3 - 1) 30 B R YA 97 AR
REP PRLLAER A RRE Y, HBead sREZOR B, A= b, FhEREF 25 HUE e, AR
BAASFRERIE ION LSRR ER o PRI, AR AT PR 2FE 2 VG 20 A6 AP ER B[R] B0 i FUERAE . W AR oM 2,
AR ZE 7 DA 35 AR T8 AE R, 5 s AR B 437 X B 2R s A 6T 38 40%, [fif3 5414k
PR RRIEAL, AR LRI 7L R R, BRTC A2 Y E T, BRI E G
ik 80%", FLEAMENG AR S EVULLAL R A BRI R E 2 3 o TR EDESE D SEIN VG 2146 ZE 6 i
FEAS 4388 95 5 A9 8k VT T8 Fusarium oxysporum FIRIH [ Anthracnose sp. 55 2 P LB, UESLPHZLAEER
SETE A Hh P L RGP . RARIFY R BB VL VE £ A6 25 0 1 B0 BN ARk T TR 1Y ZTU-1 TR
H AT F. solani 1) ZJU-2 Bikk. ZHANG 5 R HIZHE100 BEvE IR PG LLAE 0 B M8 e 15 3 B 21
H & W Penicillium solitum , W\ R 3% S2—FHr 1 A8 T BP0 ZLAL 2R B0 ELTE . 7] WA [ b PG 21 )k
RBUREEZAFM ., ‘TLIE 15 C sativus  “Saffron No. 17 & H A P4 2L AE7E #7141 T 400
v, B —E RPN, X5 R Rl R 2525 1 BOW B 403 5 5 E TAEGE AR Z . AHt
FELABLEAE ™ /LI 157 BREE MR, o3BT 5 m R HAZ S A 2R e I o, DU e85 74
CLAL RSP BN A, 0 R DY LT AR ZE R a2 B 45 R AR R 0 T i B b2k 4l
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1.1 kst

fee e S AT MRIBRZE S LA PR 1AL TR LIAE 1557 FhERESR B WA Sy = #muarie Lol
BAEAE R — DX HRFPAE SE M . 29AE T A TR B WL BR 2 K2R 2y 22 B o B R, PSR S B BREE e
RS,
12 REEEMNSBS4K

K LA L 53 B X P LT AR BRZE S 25 B S EL R A 7 0 18 . s kR b e, K P s FHAAR R 43
B 75% W CBEHEEIR L 1 min, PR 5% RN ORI 2 min, TCREUKBR MR EET. TG
TS I HRER 2R fa Ac AL H 2N 24 2 mm?, 6P T S8 B AU (PDA) Bi3etit, 25 <C fHlR
Widt. MALULGRKNEE G, POBORIR B B8 8 22 5 0] 8 09 B 7% 200 T8 fF PDA 35384k |, dh%E
Ridt 5~7 do RAVES EERG BRI Z L XS B 5 AT 3 4o 2lifl, L PRI 55 % A R B AT . T 2RI AT
BRI 9) 20 1 L C aifb o8 4 . Ak i) BRI AR AE TBT i PDA it [, 4 °C BB IRAAR .
1.3 fRIEEREBR R

o S A5 3 A B0 FL TR 014 2 (R BR A FIAR AR, S uEE RO T s DURS AR 5 55 B A BOR PRI Y
FRPEXTIR, JCRRZK s R
13,1 sk ZEwma HBUEREKEE, KW 1.2 ki RmEeE, JEHEME U REAZ 1 om?
M o B ik P BOR R 2] PDA 558t b, T 25 C HEIEF 7d 5, T EE0R &
PR DI TTHCE AR 0 1 om WYTRDE, HEFREREEG DAL, FRE DI R BRZEA LU N Il s . RS
YEKEE 25 °C 1RGSR, & WG4 MR TC SRR sk (9 26 RO AR A2 e
132 fEEMsesE KO afbrIBoR EEER T PDA K53, 25 CHIREFF 7d, B4 B H AL
fF 28R 10° 4> mL ! AYRIF IR . BUERERREE, YR 1.2 5 ik 3R TANE 3 5 TG TR ) ) W Bk 22 51l Rl 4
Wl E, BREEFM T RE T, JFREMFBIRE. ET 20 °C, 8h-d' EMMTRFE, & 7d5H¥E
1R 552 30 d WHZHFER, S35DUEHARR, IS 0 PAn R BRI T 0 g, Geit ks, Wt
SRERE: 0%, ToWBE; 19 (BAE), M HEBABRZE<20%; 2 9 (TIE), 20%<<JFREmf<
40%; 3 N (FEIE), M =40%, KIRZFE=(FE2BREENFUA R ZEA 50> 100%",

FACFRA YR 3K, R ¢ KRk T 25 5 A pr 0L
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14 REEEMESENER
141 AEHEINE KGOS 2RI T PDA MR 1, 25 C fHiREFE 5~7d, MEIf:
ICREEMAERIES . KN, %, B, 6k, AR &I ARHE,
142 ARFHELR RABRBEVRAEN, KOS &2 S MBORHEE 2, filh, b
R NI S A TR RN . T 22 26 B S F 2548 5 b SUREAIE .
1.5 RREENS FEWFEETE

SR R 7S b ik = F LR Ak 4% (CTAB) 1 42 2l b 20 B & B L 41 DNA, HiE 51
ITSI/ITS6. ITS4R. rPB2-5F. rPB2-7CR F3 5l % L A% MR A4 5L 5] N B % S [l R X (ITS) J7 41 . RNA R4
ity 1 W72 (RPB2) J¥ 4T PCR 435> 7, =Wy 28 i BR BRI F DA AG - VDA [ AU 326 R W A= 9
HARABRA G, 725 51 256 B B AW 5 AR (5 B0 (NCBI) (35 (www.nebi.nlm.nih.gov) #£47
BLAST AHALIE L 5347

2 HREHAAH

21 FREREEHEMSBESEREENE

SRR ERZEA L (K] 1A), BERCEE R PELI AL 30 orih B g i 5, BRZS R ™
(B 1B)o SR ZU53 57k DA H [R]85 15 2T AL R ER v 43 B 4lAb AR AS BU P 115 Bk BEHR 1 BRI 75 R AR —
FHH A S E R AR, 283 o Esaife, A RKER - MW LEERE. HIE 1C~
E 0] 0L %R B TR R 203 A /05 A a BEFPER 11535 7.d, FhERBUBGRREIR , HE R S &4
T 87 R S TR 0% PR o BEARLAL , 7 I PR 7K Ak BER P B A et A 7= 2 B Stk . SR TR AR BT (1 Bk 2E )
P2 R 2 AT kb LA R 2K R R R B Gk 97.3%, BHYEXT RN 93.7%, YRR E T I e
(P<<0.01)o 53 E545 20 1Y B 25 R VUL AEBR LA R 2R E 2 —.

A. HIAITCHSERKRZE; B. A BRZE; C. /KALSERZE (BAPEXIR); D. B9 A= 15 %5 1 A1 423k 25 (BHPEXS IR, E. %
I B0 LT [l A Bk 2K
B 1 B Ak e KRR 5 3K ZE MR Ae )

Figure 1 Field symptoms and pathogenicity examination of the corm in C. sativus
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i 7 d B S SR 9, RS = o
SMREI IR GAE, 0 e R R, 75 o L2
AR B, iRk (K 3A Ml 3B). St B iR BIPERS R PRMEXTIE ARIIRE S
T, TR KR, OURME S R T R

TEE . KB BN, S TR AN RER R AR B 8] 22 57 B 2 2 (P<<0.01)
EHBIIRIE (4 30). BEAAFEN S, sy 82 BEER ISR M= R
H;H%E Aspergl‘][us EH% 4 nig@y%ﬁ*ﬁ 'fu ’ %}J ﬂ} Figure 2 Statistics on the morbidity of corm after mother plant
W R R R
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inoculated with pathogenic fungus in saffron
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SRR UK AT (& 4), X FBH MR 9 PCR A3 7= M) E 470 ¥ . NCBI WL AT 25 R WoR . 3735 345 1Y
RPB2 FI ITS #3477 5145 5 A R4 Aok U5 %) SE ih & R U5 e e, 3K 99.6% LA Lo Bb4h, K PR ferhy
HARAG 1 1ITS J7 81 23 0 5 Al A gl 8 b 4y B BN i B . TR 75 B P. georgiense. BB A.
Soetidus VL e 85 )@ W R HEAT )P 9 AL R O R i, S5 Ron (K 5): ¥ 345 1) B 1TS J7 41 A
niger 72 5 AP FP Al S bR A5 1 eI B ITS JPHI AL — 40 3 15 RPB2 P45 R B R4 e R .
%?UL%%,ﬁ%$ﬁ%M@ﬁ%$%§%%%ﬁ%E%ﬁ%ﬁ%DRmz

bpp M N 1 2 3

ITS

bpMN123

2000 2 000
1 000
730 199
500 500
250 250
100 100
A, S B VA IETE; B. S 7 R C. .
M A T M AFREY: N ONEHPEXT
B3 Bt ERmEcR AR RAR Td N S A4 Hiitim/RAHE PCR &5
Figure 3 Morphological characteristics of the pathogenic fungi of Figure 4 Identification of pathogenic fungus A. niger in saffron by
saffron stem rot after 7 days of culture PCR amplification

ITS
Penicillium georgiense MK108398.1 7514 V. 75 7 14
Aspergillus sp. MT019208.1 {12 )&
Aspergillus foetidus MK910068.1 5[t
Aspergillus pallidofulvus MK450639 2 15 Circumdati B

Aspergillus terreus KT832781.1 115 ‘
Aspergillus luchuensis XR_005976917.1 T ¥k ith &

Trichoderma viride KU837250.1 &kt R 55

0.1

A Aspergillus niger GU183162.1 2 il £
SO, 4‘_'3 Aspergillus niger HQ170509.1 2 [ %
Aspergillus niger 72 %
Aspergillus niger MN069568.1 4 %% Nigri B ik

RPB2 Aspergillus awamori MF195025.1 4% th 75
Aspergillus cervinus MK123325.1 i J 5 i 85

Aspergillus sp. MN900640.1 HH %78

Aspergillus fumigatus MT487766.1 JH th 2%

Aspergillus niger MK368741.1 S 15 Nigir Bk

Aspergillus niger 72 %

G LT AL 5 L
B5 WBiitm/R AR IS AT
Figure 5 Evolutionary analysis of pathogenic fungus A. niger in saffron
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4 31.0% . 50.3% F 21.7%; MR ZH ZE 05 A R RN 100%, HA 325E Lo 14.3% . B2 REFhek
H44.7%, FE P RERVER N 41.0%., B — 20 E Sl B R g | R i Bl U 2 46 BR 25 S 0 B0 FL

HE=E RN
ck. 7K AL FE BT R PC. B8 A= 75 55 1 BH o)

A6 BLIEHRAE L FHAR R

Figure 6 Verification of plant susceptibility to 4. niger, a pathogenic fungus of saffron
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