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B OE: NN R I R (Hemerocallis fulva) WRERT R 3 M H AW 2450k, SRSy
BV A BRI 4 B I SR HEAT 0 BRI BRI B, RIS R ITS H K F 5050 Hr 68 J5 i 1
1T 5 TE IR A R AT IC o S8 5 R WY 3 B4 3 10 B X3 5 & B R A (2509 XCS369)
ML ARA G, BBIR, WiETOEREIED, THEMSe, 5% 15 d Rima ™4 A G186
AR, L, MEERMEE. £ITS EREFFIMENI ARG K ENF, XCS369 5 IR MH
(Xylaria cubensis) 3T —3, HXFFHIE 99%, FEGTHBFES REKE I HEEREERMAE.
% R 22 s AR IR N 25 ~ 28 °C, IRl pH 7, fE LR BRI A SRR EAE IR, X BRIR S RE . A
TR RRRR R A S, bR 22 AR O R IR AN RS
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Abstract: To clarify the pathogen causing leaf spots of Hemerocallis fulva in Guizhou Province and
its biological characteristic, the pathogen was obtained by using the method of tissue isolation. Its
pathogenicity was tested in vitro inoculated leaves, and the pathogen was classified and identified with
morphology and ITS gene sequence analyse, the biological characteristic of pathogen were also studied.
The results showed that the strain isolated from leaf brown spots of Hemerocallis fulva was numbered as
XCS369, its main diagnostic feature were as followed: the mycelia was grayish white and villous, colony
center ridge is taupe, back olive green, and the back of colonies were olive green. After 15 days of
cultivation, it could produce white sporangium powder. Its smooth and colorless conidia appeared elliptical
or oblong. The phylogenetic tree based on ITS gene sequence showed that XCS369 strain was clustered
together with Xylaria cubensis, supported by 99%. Together with the morphology characteristics and
phylogenetic analysis, it was identified as one member of Xylaria cubensis. The research of biological

characteristics showed that the mycelia of XCS369 strain grew faster on potato dextrose medium of pH 7
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and had the highest utilization of carbon source maltose and niteogen source yeast extract powder at 25 -
28 C, and it was insensitive to light.
Keywords: Hemerocallis fulva; leaf spot disease; pathogens identification; Xylaria cubensi; biological

characteristics

BEL (Hemerocallis fulva) & H &% (Liliaceae) ZAFEATEREAMEY) (KR 55, 2018) . H
Fl & B E A mfa BT E S, A 14 AR, REES 1AM, 2t R 80%
GBERZR 5%, 2015; 1EFH, 2017) o EEREEARESKAHME, HAZA AT 2y BN = 5
1, BEABEHAFIK. wilib izt QoiE, 2013; #UTHE, 2013) 5 E¥HRAD, S50 ERs
PUAR . PR @ RE i \YEF (Kaneshiro etal., 2005; Boretal., 2006; FRET %5, 2008) .
Ak, BRI IR EL G E GO S Y, AR COLiF, 2013; 5K, 2014) .

HAT, S5 B8R HFNR, EEEm BN . CHRE s R H AT iR
(Puccinia hemerocallidis) 51 EEHIEH (ZEHE 55, 2002)  FFENLWE (Sclerotium rolfsii) 52
FIA4m (EEZ 55, 2005) « BAFRHRIEA (Colletotrichum liliacearum) 5| IR AR (ZKNN
&5, 1996) . WIRFANEE (Stempkylium vesicarium) 5IECHIH AR (P 5 FUEHE, 1991) PLA
Kabatiella microsticta 51 AEH CHERZR 28, 2013) &, JRT, ¢ T & B FIF Ao 4
A AT 5 (1989) RIE M R ABRFEE (Fusariam concolor) 5| 1)E B BES o

2018 4 6 H, fESTINA SR 5 A= K I Brh 25 B b AR5 1 & FERE R BRI 7 — it
FBALEM e AR AN B MR BRI BB i B, TR N B, R EN 10.8%,
TR 208 20%. UIRHIZ0 R SR B, ASHIE T8 ORHZ0 T AT 106 R B 2 5 0 AU T i DA
KRR AN R T, DU 2t B B 55 I AR L AT IR A 256 B vE i TSR f R R AK
5.

O L SRS DARES

L1 REENDSE

PR B BN A R R A E R (AR, SRA SN G R R RIg B 250 Pl 3
H, GEHC 6 Fr it HLADPTRE R A 2 AN SRR R AT (8] SEI0 = AT B I o B IR . BRI RO
N AR (potato dextrose agar, PDA) RiFEdk,

KA B ik, 1998) MWE B g sz FAEUIHL 5 mm x 5 mm W, 7E 75% LB
HIRIL 10 s, RJEET 0.1%M A RIZIL 3 min, FHTEHEACKHLMGE 4 Ik, s G RK 40
T, BMHEMZSHER. 5521 PDA PR L, T 25 CHEHREFRFAFRERS dFERR 1
MRBE . PRELE 0 2 /> B 2 AR AT e e s IR, IR AT By S RAR Al B R (ARER R Ak
XCS369). ZEMkT 25 CHiFR 7d Ja, ¥4%%| PDA Biordk AR AR MR, &M,

1.2 FEERBFMNE

R BRI AT BRI € o B R S, TERKMYE, 75%LRERmH S, M
W RER . HEAR 5 mm (3T FLASAE ORAF I 70 B IRPR VR L AT U Fr s UK BHE 7 352
RG24 5 mm DL IGE /G SRR A, BER AR 1 B, B A O s AR R A A BR
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A ONATIR . S NACERESE 3K, 25 CIRE GBI 90%) 153%, M I dk KM IEN.

1.3 REREESZENS FEVFEE

B0 B A5 B () BOR B MR ) PDA PR L, 25 CHEIRREIE 7 d 5, WSO EERE LB K
Tl Frr=fi e 6% B 0387 g5 40 S i P AS

F1% DNA $200GR7 & GD2416 A TAY TR (L) B FR 2 &) 1350 B B B0 J5 3 3 R 41
DNA. #&# 5% ITS (ITS1: 3-TCCGTAGGTGAACCTGCGG-5'; ITS4: 3'-TCCTCCGCTTAT
TGATATGC-5") (Mackay et al., 1999) Xf B #k#E4T PCR 714, SMNAKZRJy 25 pL: 2 x PCR ]}V
2B 12.5 pL, ddH,0 9.5 uL, 314 (10 pmol - L™) % 1 uL, DNA it 1 pL. SI¥8EIEET A
TR (B BB AMRAT G K. ITS FEE PCR M 4A4t: 95 CHlAEME 5 min; 95 ‘CAEYE 30s,
52 CiBK 45 s, 72 CIHEM 90 s, 35 NMEF. MR EHAT 1.2%B 5 BIKAE S, PCR =ik
TAY TR CRED Bt A BR A REETIT K15 20 % 5 BRJF I7E GenBank HLEAT [RI R LLXT
FRAE FRPE LU X455, 2% Stefaficzyk 55 (2016) [ 77 135 B R 5 5y (99% ) (9K A B4 & (Xylaria)
PR 30 A, HFEILHRIM ITS (ITSIITS4) RRFFH|, T HKFLZE ((EF %, 2016) FIH
PAUP* 4.0 %/t (Swofford, 2002) HERFZKEW .

1.4 FEEEDZFENE
141 REHRAENRRARLEKGH RXE

7 RS FEILERE: PDA BiFRAEE (LD E 200 ¢, WIAHE 15 g, BER 20g. /K 1000 mL)
4B E AWk (beef extract peptone, BEP) 35775k (ZFE 3 g B 10 g HALEA 5 g BifiF 20 g,
K 1000 mL) . §¥3 (Saxon glucose Agar medium, SDAY) };3#3E (G ZEHE 40 g. HHEME 10 g,
MEEHZ R 10 gv BEIE 20 g« 7K 1000 mL) B8 F EEHEEUIE (potato sucrose agar, PSA) Riffdk (£
RO 200 g FERE 15 g4 BFERY 20 g. K 1000 mL) . %K (Czapek) #5983k (REPREN 2 g T
FRE B 1 g, &AL 0.5 g BREREE 0.5 g BRERWEEL 0.01 g+ JEHE 30 g+ BflE 20 g+ 7K 1000 mL)
HMeFZ IR (oatmeal agar, OA) 57R3E [#FH (I/KE 1hidyE) 30g, FHAE17g, /K 1000mL] .
T ENE (corn meal agar, CMA) ¥k [ FoKA 7K 1 hid ) 200 g, BfiE 20 g, 7K 1000
mL] o JJE#E R T PDA £5973, 28 CHi9f 5d, WHELGTWMEY (H&50mm) , T E
ik 7 iR 3R%E (PDA. BEP. SDAY. PSA. Czapek. OA. CMA) “Fh 9, 25 CIEIER;H.
142 mBRHAMH, RRGA RKE

SRR FEE (2017) BIWFFE 750 s J5 e B . BRI R FH AR : DL Czapek 355738 Ry BLAil
BRIREL, GEFEIEINE. REME. EIERE. k. ARSI, THEREN. mOME. BEHNERN . BERE
TR BRIRESENEIR, DA IR K EIR R SE R R O R . BRSO 5.0 mm (W4T FLASTETE
7 d JERIHIEAGITIUE S, MBS A ARBIESEIEM R A BT 25 CHEREEFR.
143 RFVE I AR A W LA K F R

IEA 5.0 mm [P 2 KEAH S 1) PDA £5 778 AR 1, B E T 5. 10, 18, 20, 25,
28 30. 35. 37 M40 CHL 10 MEE FREFE.
1.44 TR pH AL 5% R HE B £ £ K& # kKR

H1 1 mol - L""HCI 1 1 mol - L' NaOH #§ PDA 5535373 5% 4 pH 4. 5. 6. 7. 8. 9. 10, H
BAE 5.0 mm PFTFLEBAETEAL 7 d EBETELSATIRE Y, H4F T AR pH ) PDA Pl e, T
25 C MEEREF.



Gao Jin, Zeng Guiping, Song Lisha, Zhao Zhi, Li Zhong.
Identification and biological characteristics of pathogen causing leaf spot disease of Hemerocallis fulva.

172 Acta Horticulturae Sinica, 2020, 47 (1): 169 - 178.

1.45 REBABBEEEHLAE KB MR R

FHE % 5.0 mm 3T LR EIRAL 7 d JG TR L ZATIUA U, FH8ER 2 PDA “FARcP 9, 4351
24 h G, 12 h BIREASEA 24 h YBIR T 25 ClEIEREFE.
1.5 BUESH

FRRIEIEE 3R, B3R 3. S T7dEHATFEEXGENERE BE. FIH SPSS 18.0 it
TG T, SRAXE IR BRI T 2 5 B ALK

2SR5

2.1 EEMHHFHABE A FER

P IR LT B R, R B AE AN MRIE E AR BT, BT R,
GBI, FEEE TR, TERAMH NS, T (B 1. K™ ER AR S5
FERRAGZE . B ERRA B TS N RS 25 JE Y L SASAE, MR WAL, & ZmE e
B .

1EYE Front H Back ZAMEBE Multiple lesions

1 EEMBIREABZEER

Fig. 1 Symptoms of leaf spot disease of Hemerocallis fulva

22 FEERNBFME
o BAi AR R E MR (XCS369) FZIff [yEMH:H, 6d Gt R IFiakm (B 2), =Amg

4t Inoculated *JHE Control

1E T Front F W Back 1E T Front F W Back

v

? EMEEMBREREERMFEZFER (124

Fig.2 Symptoms of leaf inoculation after inoculation of Hemerocallis fulva leaf spot (12 d)
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W, SMERER G, IR EREMRNKE, 12d 525 ETAHN, BUDRREY K XE
MR AR IAA (B 2D Bl i A Rk -5 B0 SR AR TR CI 1D, AR i A 20 5 95 it
W5 A AR, ESE TZ R PRONEOR T, HBORPESR, il i R g,

2.3 REENFESHFE

WK 3 Fiow, B 32 ARTE PDA 85375 FETEIERE: SARLKAG, REWRF: W
HrL B R, HIRAMNE A, WIS t, B35 15d, REaEAGHE TR (83D,
W22 F A R TR, TR T AR R AR TR, R,
B KA, KA 4.49 ~11.69 pm x 2.11 ~4.15 pm (E 4). WRIEESFEE ATV LT N
RAE (Xylaria) FH .

E3 REENEEEE (A) MIRE (B)
Fig. 3 Colony of the pathogen front (A) and back (B)

B4 REHSERT (A) MSERTFHE (B)
Fig.4 Pathogens conidia (A) and conidiophores (B)

24 RGRENH

EET ITSINTSE EEFHIM ARG KEMN+H (B 5), LRl GZUIFR-4606 (Isaria
xylariiformis) RANE, BEHR XCS369 51 EUR M Xylaria cubensis AT — N, HILFFRIA
99%. 45 Bk XCS369 MTEASFFAER ITS KK 7 41 73 ks 48 8 ki IR M 1 Xylaria cubensis,
B HATS AR 2 A GenBank, 3K 5 %1% 55 4 MK747250.
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Isaria xylariiformis FI479746

05| Xylaria sp. AY315404
Xylaria sp. DQ780445
Xylaria sp. AB465207
Xylaria polymorpha AB274817
Xylaria sp. DQ780446
100~ Rosellinia necatrix EF026117
Rosellinia necatrix AB430450
Xylaria primorskensis FIT07473

77

95! Xylaria primorskensis JX160062
Xylaria castorea AF163030
Ol Xylaria castorea GU324751
1001 Xplaria polymorpha AF163042
Xylaria polymorpha GU322460
Xylaria apiculata AF163027

Xylaria hypoxylon DQ491487
100 Xylaria arbuscula AF163028
Xylaria arbuscula FI205469
Xylaria grammica GU300097
651 Xylaria grammica JQ862684
100, Xylaria mali AF163040
Xylaria digitata AY909006
100[ Xylaria adscendens KP133263
Xylaria adscendens GU300101
100 Xylaria psidii FJ037730
100+ Xylaria psidii DQ322158
Xylaria sp. HQ435662
Xylaria sp. HQ435673
Xylaria sp. KR155042

499,7 Xylaria cubensis AF163032
A XCS369 MK747250

69

10

Es5 &ETFITs EEFFIMENEERREERNRAZLEN
AR Btk
Fig. 5 Phylogenetic tree of a strain of Hemerocallis pathogen strain based on ITS gene sequence

A Means the strain used in this study.

25 mEREEYFRMT

251 TREAANBEREARLAKGY
R 1o, WEREAEARRE R FE 2 KEEAEHEZER . £ PDA K775 L 24Kk

®1 PRBEFRETHEEEEER

Table 1 Diameter of pathogen colonies in different media mm

i 9535 Medium 3d 5d 7d

PDA 53.00+3.60 a 66.66 +13.19 a 69.00 + 15.15 ab

BEP 44,50 +0.50 b 55.50 +2.64 ab 51.00+2.29 ¢

SDAY 44.17+1.76 b 54.83 +8.08 ab 57.17+11.72 be

PSA 43.83+2.46b 59.83 +3.51 ab 66.50 £ 9.16 abc

OA 38.50+4.00 ¢ 49.00+0.87 b 30.83+4.48a

Czapek 17.50+1.80d 25.50+1.50 ¢ 32.17+3.21d

CMA 733+2.75¢ 18.67 £ 6.65 ¢ 34.83+7.76d

W NEFERERIRTE P<0.05 K PFEREE, FH.

Note: Lowercase letters indicate a significant difference in P < 0.05 level, the same below.
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P, B3R 7 I, HEYR BRI 69.00 mm. 7E SDAY Al PSA B 9:%E B R E S A M 4B kL, M
TEHAh SR TR I SR 2 MEE, JULA Czapek ¥577 % Fi/b.
2,52 JRJRHA X aR R A FR A9 A R

W 2 For, EAHRRRIEE R T, WREE 25 ClEEEFRBREAK, W2 2ERER s,
BiFR 7T d Iy, WYEEARAN 73.33 mm; HUCONILRE, B EASN 57.00 mm; 0 &S R R
WHEAAN 31.33 mm. 7EZIR ] FHREE 5 i B o0 B RER A 0 A IR R B, R VR AR 430
N 87.00 F1 84.50 mm; AHEREN . B IR A ORI BR BR BN T 22 AR K R B R 2 5

®2 TPRAKEMERNHREAEE SN

Table 2 Effects of different carbon and nitrogen sources on the colony diameter of pathogens mm

s 3d 5d 7d Njﬁ 3d 5d 7d
Carbon source Nitrogen source
F N 4033£1.0a 4883+1.76a 7333+1.44a HEERH 50.50+1.80a 75.00+1.50a  87.00+0.00 a
Maltose Yeast extract
AL HETERY 3950+1.00a 34.00+1.50ab 5583+53ab  HEAM 4633+0.76a 6833+293b 84.50+433a
Soluble starch Peptone
LB 26.83+10.01d 39.67+16.82ab 57.00+21.21ab HifR¥E 16.50+1.00b  24.00+2.78¢c  30.83+4.48b
Lactose Ammonium

sulfate
AR 1467+701¢c 248+14.01b 3133+15.17c WERRE %k 14.16+0.57b  17.67+2.08d 21.50+229b
Glucose Diammonium

hydrogen

phosphate
N 200+0.10bc  24.8+1401b 3133+15.17c AHERHN 1533+£7.07b  19.50+6.53¢cd  29.50+12.57b
Sucrose Sodium nitrate
% Control 50+0.0d 5.0+0.0c 50+00d % Control 5.00 £ 0.00 ¢ 5.00+0.00 e 5.00 £ 0.00 ¢

253 TRREM®BEAELAE KGR

W 3 Pran, oo I B il T IR I S VG A, B2 AE 10 ~ 30 CNIYTAEK, 8597 7 d INETE
B2 N 29.16 ~ 84.33 mm. & B IRE N 25~28 C, HIKHEAN 78.80 ~ 84.33 mm; ;i FRIEER
ik (10 CLATR) sidm (35 CUA L) B AERKBEEAAEK; KaREE N 100 18 120 C, WK
PG, EKOEEES, HIRRERE (30 C) MAKENIRT, Bi%EHAHN 44.00 mm; 7E 35 C
B FRFAM FAEK,

£3 TREETHREEEEER

Table 3 Colony diameter of pathogen colonies at different temperatures mm
BE/C 3d 5d 7d
Temperature
5 5.00+0.00d 5.00+0.00d 5.00+0.00 f
10 2533+17.13b 27.33 £13.73 bed 29.16 +15.50d
18 2533+1.15b 53.33 £2.46 abc 63.83+0.57 ¢
20 26.17+0.57b 52.00 +4.76 abc 67.00 £ 12.21 be
25 5433+ 144a 71.66 +2.36 a 84.33+4.61 a
28 51.40+0.17a 68.10 £2.76 ab 78.80 +0.89 ab
30 15.83+0.28 ¢ 36.33+7.24 abc 44.00 £ 1.00 ef
35 5.00+0.00d 5.00+0.00d 5.00+0.00 f
37 5.00+0.00d 5.00 £ 0.00 cd 5.00 +0.00 de
40 5.00+0.00d 5.00+0.00d 5.00 +0.00 f

2.5.4 TF) pHAEM R /R A H LA KEG#rh
W 4 Frow, 5 JE RO BR BB 1 MV R B, 7E pH 4 ~ 10 JE A A, BLpH 6 ~ 9 A4
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Kb, B8 7d PR L EKERN 74.00 ~ 83.50 mm. FHEEMET (pH 7) B 24K £
P, T EHE 2R KAIEE, BdE mERE K.

#4 7TFE pH TREEEEEEZ

Table 4 Colony diameter of pathogenic bacteria at different pH mm

pH 3d 5d 7d

4 1233 +3.33 f 13.50+1.50d 16.00+3.27 ¢

5 3583 +1.53d 47.83+6.50 ¢ 52.66+15.17b

6 4633+ 144 ¢ 67.16 +10.11 ab 76.66 +£17.89 a

7 66.00+1.32a 79.83+6.25a 83.50+6.06 a

8 5733 +3.05b 74.00 +£5.19 ab 79.00 +6.94 a

9 17.50 +£6.00 ¢ 57.66 + 13.28 be 74.00 + 3.04 ab

10 13.33+0.57 f 13.66 + 1.50 d 18.00+2.20 ¢

255 TRABABREAE LA KW
N 5 Fis, IR 24 h FFE6R . 24 h Fr2 B0, 12 h IS B A& FR9E 7 d,
VT EA BN 83.00. 87.00. 78.16 mm, X 3 FhAN MRS 0 4245 K s i o B B 22 5

£5 FRAERFGTREEEEER

Table 5 Colony diameter of pathogenic bacteria under different light conditions mm
JaRE A
Lighting condition 3d 3d 7d
JEIE Light 62.33+59a 79.33+1327a 83.00+6.90 a
W% Dark 52.33+3.32a 75.00 +3.00 a 87.00 +£0.00 a
12 h WIEAE & 55.66+6.25a 76.00 £11.53 a 78.16+3.25a

12 h bright and dark alternately

3 Zig5ihe

ik (1989) RIEFCHRIEE (Fusariam concolor) W] 5| CE FIBEH, AW FTH BT &I
B BER R R N B R AW (Xylaria cubensis) 5 3¢ W BIH-55 92 0] B AS [5) Fb 2 100956 L 1
g, EARAEARNE S ERAE (Xylaria cubensis) 5| & FHHE 14k IE .

WA & (Xylaria Hill ex Schrank, JRAZFEMBEE) & TEFEL], ZEN, 2R HRAEE
(Xylariaceae) MR II— g (&—F %, 2015; mEE %, 2016), HoMXIE 2z, AH
Hi X () 2 0 HofliiRk A 22 % (Rogers & Samuels, 1986; Whalley, 1996), {#755% f )& H #1170 2
YR — WM. DI (2011) 3R (2014) KBS T KRG 5565 o [ 1% f
WBYIRN AT 7 R T, AR BARHEARE . AW BB K2 LUBA N, HErH X7 2 BlSeH
TR AT A RHAL SRR CRRESC &5, 2008); S H 5| & FH MRIER D, HWEsCsE (2008) )
7 ORI AE (Xyvlaria pedunculata) 7] 5| EEXG MR a6 SRR A H s BhEISE (2016) il 7 EE LG
IR (Xylaria schweinitzii) 7] 5] & 24T 485 .

AHIE T 43 B B R R S AR KR B L pH DA R BRI B2 FRESCAE (2008) G 2R A R 8 S 1A
FEARDRFE—8. W (2008) HIE T 22 42K BB E B R 73 o8 TR A3 Sk, AR 7ol
F AR R, X AT AE R AR ERIE ZUR AR B LR R A 22 57

AT NE BRI E o BB —HRBURE, 456 FIRE TS FAHrifise 1 1380
SRR ERME (Xylaria cubensis) , FER ARV ERAERAT THEE, DU RIZWR E IR E . R
AT R iR 1R A PR A4
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