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Pathogen identification and biological characteristics of leaf spot on
Bupleurum chinense

Wang Yan, Jin Ling, Zeng Cuiyun, LuoJun, Zhu Tiantian
(Gansu University of Chinese Medicine , Lanzhou 730000, China)

Abstract During disease surveys on medicinal plants in Gansu Province in 2011—2014, we found that leaf spot on
Bupleurum chinense DC. was a serious disease with 13% —21% disease incidence and 1—2 level of discase severi-
ty. Morphological and molecular methods were combined to identify and test the biological characteristics of the
pathogen. The pycnidia of the pathogen was spherical or sub-spherical, 66.4—90.2 tm (mean: 77.5 ¢m) in
height, 57.3—90.0 #m (mean: 70.5 pm) in diameter, conidia hyaline, needle, with 1—3 septates of (13.0—
26.0)pmX(1.5—3.0)pm (mean: 19.0 pmX2.0 pm) in size. Multi-locus phylogenic analysis of the five loci:
ITS, LSU, RBP2 and f-tubulin showed that the pathogen was Septoria bupleuricola Sacc. The temperature ranges
of hypha growth, spore germination and production were 0—35, 0—35 and 5—35C , respectively. The optimum
temperatures were 20—25, 15 and 10—15C , correspondingly. Continuous illumination facilitates hyphal growth,
spore production and germination. The pH ranges of the hypha growth, spore germination and production were
4.0—10.0, 4.51—9.19 and 5.0—9.0, with the optimum values of 5.0, 6.49 and 5.5, respectively. The relative
humidity for spore germination was above 75% . Spores germinated well in water. Root and leaf extracts stimula-
ted spore germination. The optimum temperature for mycelium growth and spore germination of the pathogen was
low, indicating that the disease might worsen under low-temperature, dewing and continuous rainy weather.

Key words  Bupleurum chinense leaf-spot; morphology; multi-locus phylogeny; pathogen identification;  biologi-

cal characteristic

el Bupleurum chinense DC. [RARIE R 244 TN )R B LIAR AZY PR T U B HGR
FAKEY N TR E AR E M IR T (R A PG TERH L &7 S D80, B IR IE R, AR M 1 ik

Wi HE: 2017-01-08 &iTHHEI: 2017-03-03

HEE&WH: EEAOAREIES (31460013) ;s Hr & RHLHRIW H (1508RI2ZA011D) ; Hl & RHE R BL AL BT 52 Q15 A (1606RITA323) 5
SIS | 5 4 B A - & 1 H (2016-A-02)

B £ E-mail: gswangyan101@163. com




43 55 6 1

EHESE S BERG R S LA R R « 79 -

FRAAEY . B FRERIG AL S R B
VG R H R AR X, 2 B AES PR R
B A BEIRASREN R T 5 2, v [ A 20 4D 80 4
RAVITFIRI I A AR R AR, HR 4 & 488 1Y
TE M X 22— 2 A, R4 R U T B R T DA
T] Y by DX R A DR T ARURIAR S0 V4 T ) B 7 L S
FhAE AR 2 2 000 hm? . By 15— AL B 1
P = Gl A P U R = TN N TR W 1 O B R T DS/
FE 400 hm? , ffi HH 9 48 80 7= BB R A E 2
2012 FEHR SEW AR I AHGE 19 090 hm® , 477 & ik
4,34 J5 54 E I 50%1,

(B2 Bt R T AR B A 38 R SR T KA H
e [ N IC ARSI T A BEA R Seproria
bupleuri Sacc. ™ | 55 Z {1 M- BEWG Ascochyta bu-
pleurt Thim. ") %5 %6 Puccinia bupleuri Rudol-
phit" ARG Fusarium oxysporum Schl. " Rhi-
zoctonia sp. " FEERS I BERG Alternaria alterna-
ta (Fr. .Fr.) Keissl. ", 7F 2011—2014 4F H k4
2 PR A v L ke B BE A i 48 Se ik
PP R N R E T IX e R R G 8
THU L L e KR R A R RT3 13 %
~21% JREE 1~2 R, AR SRR B R
S S o e R 7 e 1Y) R s ) A SO H e T
AT T IC B (H I X 10 3 1Y & AR e O R Y
AR B T R BT I 1 I A5 X T R SR IS 4T
B AW BTERTZE R AT O 5T I E H A
SR TR S — 2 1 B TR A Sy S R AL A
FELL S A IR BB S — 7 BRI

1 HESHE

1.1 ##

BEIK BRI 2007 4F 10 AR B B B2 K
2 b B 1 S A SR B AR A L B B B SR S
Bikr i o 5C B L8 LI Seproria sp. , Aifb )5 4%
P 3 S i e R O 1 PR B8 )5, T ACR
TRAE2E
1.2 ik
1L.2.1 HEBANE

R 11 S50 BE At i 2H 20 BRSO i A=
o8 BT R b K0 7662 Bl
B S I S E AL T4 20 4, 43 E AT 30 4
53 B KA 5/ IMEAE A i 6 v 9 BR AR R

RIS B Mk 7E PDALOA I MEA B350 | F
25 CFHAREEE IR 20 d BYRGFRMEIR, IR S %00 A
G517 A o (0 R R 1374 ) I W U 2353 A o e it 1o 1
4 T2 IR S BB e i i
1.2.2 "EH# DNARBEZLK B A2
B PD 853500 F 20°C .45 r/min %8557 d
1) S XA s I T TR 22 AR R S ] UNIQ-10
FEACFLRFE I ZH DNA filiiai) £ (SK1375, gk T
$2HL DNA, ITS,LSU,RBP2 #il 3tubline 4 4~ Fy Bt ()
PCR #1443 31 5% F 814 TTS1/1TS4, LROR/LR5M |
fRPB2-5f/fRPB2-7cR™) | T1/8-Sandy-R™"™, 50 uL
PCR i % : 10 X PCR Buffer (5 MgCl, 20 mmol/
1)5 pL dNTPs 10 mmol/L 0.5 L., 10 pmol/L 5414
2.5 pl.2 U/pl Tag 4 pL i DNA 2 pl, PCR $1%
20295 C AR PE 3 min; 94 CARPE 30 s, 4> LA 53C
(ITS,L.SU), 55 C (RBP2), 52'C (B tubulin) & % 45 s,
72 CHEM] min, 3t 30 MER; f)5 72 CHEMIS8 min, 4 C
BAF. AP~ 120 R BERE e IR A 7 R vk FRE A
BUGAGHA TSI B8 . PCR =BT TAY TR
I A BR S R HEA Ak ANy . ] BioEdit
B SRR, BRSNS E 1751 » 4 GenBank
HgE T BLASTn HBAE R, N AT ST T 2 5
R BBt 5 ] Readeriella mirabilis VE AN (B
BE-: CBS125000; ITS, LSU, RBP2 FI B-tublin 7F Gen-
Bank %5243 51 . KE251332 . KF251836 . KF252335 Al
KF252804), MEGA 6. 0 8% H 4B M i R 40
KA,
1.2.3
1.2.3.1

SEVATERE R W A ) A E
RRBEMNALERK . FIRERILTH LR
8% v

FECHESRE 30 d I INSATIEAR R 7 mm 1

W PHER T PDA -4 b, 405 & F 5.10,15,20,25,

3035 CbLE TR 3% AL M & 3 1L, R 4 d

73 M E TR/ 20 d JgiieE = f i, #1

T SR FH L BR T AN T4 9670 % SR P A2 s

F% EHEEE AR E A 3 WK, B SR T i A R

SEETTEL 5 MLEFZ 300 MET et k%,

1.2.3.2 FRAABMBLAEK FHRIEABTHL

DA
W HDHER T PDA VA |, & 25 CiESLIK,
JEIE 12 h A8 BB S R A5 T B 5% s B - BT
T 20 CHE RGBT B s = . o] I



« 80 5 4Ly

2017

1.2.3.3 RRApHMHLAEK, ZHHFTEITFH L
O]

B YHEF T B NaOH A1 HCL i H 9 pH Ry
4.0,4.5.5.0,5.5.6.0,6.5.7.0.7.5.8.0.8.5.9. 0,
9.5.10. 0 1) PDA JE 54 I, 25 C T #5555 #r
IR R — & 9% vl C i) pH o 4. 51.5. 58,
6.49.7.00.,7.41.8.39.9. 19 (7 FEIZ .20 CF
AR R AR I
1.2.3.4 RRREXNTETH LG

B F RIS SRR TR B ERRT
B AR THE F/INAS 30 0 0 DA IR 45 il AF X
MWERE RN 70%.75%.,80%. 85%.,90% . 95% .
98%6.99. 5%, Lk 100 %0 18 Fniiw BE Ry X BE, 3L 9 ANk
BE,20 CR R, HAR .
1.2.3.5 RRAEHRFEHRTHLGY R

SR ER 2R EOR . SRR w2
SRR S R 155,110, 1% 20 5 B i A0
FRIFI 20 C TR BB R HoA ] I

d

a~c: PDA. OARIMEAR: 35 ERHETEA: d: A48 e P2 HUAE; £ A7

2 HBRESW

2.1 fER

R FE e E B, MR AR HAR N
1~2.5 mm B EIE B TE | BB /N 5 3 2%
SR RS, rh RS 0 KA 0, 5 AR KR,
b TR T ) B 2 AT A PR NSRBIV T T
SHEA AR, AUEREE AR E T RE VI E
W A LU 2 R A B P R — AL . A ™
B EEAR B A 51 R RS AE .
2.2 wE

IR AE PDA K558 FIRVE K T E AR,
SRR A TE R 22 h  fl D I 22 R R,
P22 RER R, P a0 2, AR K E 0. 73 mm/d (1]
la) ;78 OA 535 B35 gtk IR] PDA K53k, AR K
J£:0. 99 mm/d, A3/ i o AR T2 AT AR
( 1b) ;75 MEA 55758 |, & B A K oA
fllFa% A A AR 0. 44 mm/d(&] 1o),

v

a-c: Colonies on PDA, OA and MEA media; d: Pycnidia; e: Conidiophores; f: Conidia

B 1 SHBHREEERMUES
Fig. 1 Colonies and morphology of Septoria bupleuricola
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Table 1 Colony diameters, spore production and germination rates of Septoria bupleuricola at different temperatures (20 d)
S/ C _%%E@/mm Pt/ ﬂ?ﬁ)ﬁ?yii/%
Temperature Diameter of colony X 1.04 e (em?) ! Germination rate
8 d 12d  16d 20 d Yield of spores 8 h 12h  24h  36h 48h  60h 72 h
0 0.0 0.0 0.0 0.5 (1.3+1.2)e (0.04+0. 0)c 0.0 0.0 0.0 0.0 0.2 0.7 (1. 2+0. 8)e
5 0.0 0.0 0.5 0.8 (2.24+1.0)cde  (8.7£2.0)b 0.0 0.3 0.8 1.8 2.5 4.2 (5.7+1. 0)e
10 0.0 0.2 L2 1.5 (3.5+2.2)cd  (18.1£1.2)a 0.0 0.7 2.0 3.7 4.5 6.7 (8.8+1.2)cd
15 0.0 1.0 1.5 2.8 (4.0%2. Dbe  (18.5£3.0)a 0.8 7.8 12. 3 19.7 31.5 34.0 (36.5£2.0)a
20 0.0 L5 6.0 8.8  (11.8+3.2)a  (12.0%2.H)b 0.7 6.7 1.8 17.8  25.8  30.8 (36.2+2.0)a
25 0.0 1.7 4.8 8.2  (11.3%+2.0)a (4.0%+1. 2)c 0.0 3.2 9.3 13.7 16.3 24.8 (3l.243.2)a
30 0.0 0.3 1.8 4.5 (5.7£1.0)b (1. 4+1.0)c 0.0 1.8 6.7 7.8 8.3 13.8 (19.3£1.0)b
35 0.0 0 0.5 1.0 (1.8+1.00de  (1.4+1.0)c 0.0 0 0.7 4.7 5.5 6.5 (12.8+2.0)c

D R P46 £+ SD. RB B 5 A R/NE 5 BERTE 0. 05 KF 25 B3% . T,

Data are mean=SD. Different lowercase letters in the same column indicate significant difference at 0. 05 level by LSD. The same below.
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Table 2 Colony diameters, spore production (20 d) and germination rates of Septoria bupleuricola at different illumination conditions

W7 L% /mm Pt/ AT HRE Y
bR Diameter of colony X104 4>+ (em2)~1 Germination rate
Illuminating condition .

8d 12d 16d 20 d Yield of spores 8h 12h 24h 36h 48h 60h 72 h
#4568 Continuous illumination L2 45 7.2 (11.0%3.2)a (5.8%1.5)a 0.3 3.3 9.3 155 22.0 28.3 (34.3%+2.0)a
JGE22 %5 12 h illumination/12 h darkness 1.5 4.7 7.3 (9.3%1.8)b (3.1+1.8)b 0.2 4.8 11.8 14.2 17.0 23.7 (31.5%*3.2)b
JEZEIG Continuous darkness 0.7 3.8 7.3 (9.8%1.2)b (38.7£2.0)a 0.0 4.2 10.3 12.0 13.8 21.0 (28.7£2.3)b

2043 W2AK . FHEHTFHALN pH 10" 4~ /em® , pHAKF 5. 0 Flfm T 9. 0 YA =41,

4 P T N S ] s e 4 N )

3 GEREW R A KIS B pH IR 4 GEAERI AT pH 4. 51~9. 19 [A]#4R]

1£ pH 4. 0~10. 0 i Bl N ¥ B4 £ . pH5. 0 I 5 7% W% L pH 6. 49 #5547, 72 h f3 7 % &3k 10. 33%,
AR, 20 d ATRE) 13, 8 mm; 7 ESRAY pH o pH & T 7. 00 78 K BT T . BFRIER.
5.0~9.0, HH DL pH 5.5 f=ffl 5 e K, ik 3] 6. 7X B & M 22 B9 HE K3 DR R T 25 14 R -

*3 A[E pH ZHXFEHATHMELERKI=HE (20 d) B30T
Table 3 Colony diameters, spore production (20 d) of Septoria bupleuricola at different pH degrees
H 7% E4%/mm Diameter of colony FERLE /X101 A » (cm?) !
= 8 d 12 d 16 d 20 d Yield of spores
4.0 1.3 4.5 7.5 (8.540.8)c (0. 0£0.0)c
4.5 2 3 6.8 11. 8 (13.2+1. 3)a (0. 0£0.0)c
5.0 4.3 7.8 12.0 (13.8%£1.2)a (4. 0£0. Dbc
& B 0.5 3.0 6.2 (11.5+1. 3)b (6.7£0.5)a
6.0 1.8 Do 2 8.7 (11.3+1.8)b (5.2%£1.2)b
6.5 1.2 4.5 9.0 (11.7£2. 2)b (5.2£3.Db
7.0 1.0 4.7 7.5 (11. 0%+2. 2)b (4.07£3. Dbe
7.5 1.7 4.8 7.8 (10. 8+2. 6)be (3.9740. 2)be
8.0 2.2 4.5 7.7 (9.8%2. 1)be (4.5+2. 2)be
8.5 Zo & & & 8.5 (10. 8+1. 6)be (1.7£1. 2)c
9.0 1.0 3.8 6.0 (8.3%3. De (1.640.2)c
95 1.0 3.0 6. 2 (8.7%+1.3)¢ (0. 0£0. ¢
10. 0 1.2 4.3 7.2 (8.3%+1.5c¢ (0. 0£0. 0c
x4 FEpHEBGHTHEFHEER
Table 4 Germination rates of Septoria bupleuricola at different pH degrees
7 &%/% Germination rate
2 8 h 12h 24 h 36 h 18 h 60 h 72 h
4.51 0.0 1.2 2.7 4.2 6. 2 7.3 (8.3%£1. 2)be
5. 58 0.5 2.2 4.7 6.3 8.0 8.7 (9. 7£3.2)ab
6. 49 0.3 1.7 4.3 & B 6.8 8.8 (10.3%3. 2)a
7.00 0.3 1.5 3.8 Do 2 6.3 6.7 (7.342.6)cd
7.41 0.0 1.0 & B 4.2 4.5 952 (5.7+£0.8)d
8. 39 0.0 0.8 2.0 253 785 357 (3.8%1.Ne
9.19 0.0 0.7 1.7 1.8 2.2 2.8 (3.540. 3)e

2.4.4 HTHAKNEELE

IR 23. 000, 5 FHo A AL B % 2 3 25 5 HOIROR

5 G EM A EM TR 7590~ 10020 MAXHREE i & % 13. 726,17 RH 7E 99. 5% LA
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Table 5 Spore germination rates of Septoria bupleuricola at different relative humidities
AHXTIREE / %6 il 7l &%/ % Germination rate
Relative humidity 8 h 12 h 24 h 36 h 48 h 60 h 72 h

7Ki Water 0.0.2 0.5 1.7 11. 8 19. 3 21.0 (23.0743.3)a

100 0.0 0.0 0.7 5.3 8.7 10. 3 (13.7£2.6)b

99, 5 0.0 0.0 0.7 285 & 3 6.3 (7.7£1.6)b

98 0.0 0.0 0.3 1.5 2.8 4.3 (5.8£1. H)b

95 0.0 0.0 0.2 0.5 1.2 1.8 (3.242. Dec
90 0.0 0.0 0.0 0.3 0.8 1.5 (2.3%1.2)cd
85 0.0 0.0 0.0 0.2 0.3 0.8 (1.7£1. 6)cd

80 0.0 0.0 0.0 0.0 0.2 0.7 (0. 8%£0.5)d

75 0.0 0.0 0.0 0.0 0.0 0.3 (0. 740. 5)d

70 0.0 0.0 0.0 0.0 0.0 0.0 (0. 0£0. 0)d
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Fig.3 Spore germination rates (72 h) of Septoria bupleuricola in different nutrition media
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Fig. 4 Spore germination rate of Septoria bupleuricola in
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different nutrition media
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