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I 2 FCHOR e A 2 R . B5IR R S A L BRI AR AR 195 B SI1 B2 B A L0 A IR
0 S I A v 3R 1 BT RO AR R A, W BDE BUEBOE R EA 9. ITS . TUB2 Ml RPB2
DA 971 43 b7 22 W H: 5 B RFBR BT (E picoccum nigrum) RV R R . BE R G R T W LB E—E, N %
H R ERTE CE. nigrum) . LRGSR R BB W2 A RN FRE N Z FR MBI R RE R
25 “C,pH K 7,6 B B 22 A4 K5 A K, S5 38 Wk L SR0TR 43 500 A G A A0 R P B BT O IR R I A AR
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WAFRAR A T S AR AR IE RN . S A2 JE A
A PHAE AR O i R0 JE AR A R AR 52 U Y
ZRAL RN 2B REAR SR, = AR AR T
ZEMAETTMAESHE. s F MR EFE
B SR (Rhizoctonia solani) K%K (Botrytis
cinerea) F1'E ¥ % (Lophophacidium hyperbore-
um) s WA = 12 W99 F T LA M (Chry-
somyxa spp.). " & 5% (Rhizosphaera kalk-
hoffii) BRI %6 (Thekopsora areolata ) F 37 AR
JERR (Trametes pubescens) ,
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B AE M AR KRS 5 d Y
VR 22 5 96 58 I VR P A A A A B I Ok R
WICHE K . A R R Xt IR 4 BEAE 25 °C B K5 9%
Fh 12 hOGIRAT 12 h B A B 5 5%, WA R R
1 00 A LS BT A B3 IRE R . X B
P A A It it AR A 1 43 B 0 R A () A s
T30 K 2 42 1 B Rk AT B0 00, [ AE R AS
Aab BN X BE AR AE SR A R A b R AT W AEOR I T
FIC TR K 5 FH SR A A9 48 WY W 2% % 0 1
AT R B EH A 3 IR,
1.2 REEELEE
1.2.1 B&EFEL HEKES PDA 55 A&
H, 25 Clb R R MR RHE LS ME KRB,
SRJE ARG B T W5 43 AR 16 TR R R K
AN, E D BEHLEE R 50 Ao A fil I RN
1.2.2 »FAyF%e HAA WSS H
HP E # DNA X% & D3195 (Omega Bio-Tek,
oD $5E BOR B R S 40 DNA, DNA #£ 5 T
—20 CLR 17, % M. M H & B /K RNA J¥ 31
(ITS) B E M ( TUB2) HEH FI RNA B4
fitg [ 55 2 KW % RPB2) R k4T PCR $7 4,
®1

PCR7E & A 1 pL DNA Sk, & F sl 9 %
1 ul,12.5 pL 2 X Easy-Tag PCR Super Mix(H
KR R A HEARARAFD (9.5 pL ddH, O,
25 pL W AR R D AT, sk 1
7 51 R K R R AR W R A RS R A .

ITS BEHFH 9 875 R 95 C HiAE 3
min, 95 ‘C7Z28 M 30 5,55 ‘CiB k 30 s,72 “C ZEff
1 min,30 ME¥H ,72 ‘CHEH 10 min, TUB2 }#H
JEHN YRR F R 94 “C A M 5 min, 94 CAR P
30 5,58 CiH k 30 5,72 CHEAH 1 min, 34 &
R, 72 CHEM 7 min, RPB2 3 FF 5P L
94 CHAEYE 2 min.94 ‘C7A8E 30 s.54 ‘CiH k
30 s, 72 C IE A 30 s, 35 AN 1F . 72 °C LE fif
2 min,

PCR 4738 7= ¥ 22 1 %0 35 B W 68 fie H Ik Az )
J5 38 KA B R A W R A BR 2w AT I
P25 35 NCBI A B 808 e v ) 2 )% 51 k17
BLAST X, 9 F 2 2 50 /9 W P 510, 0y
S5 5L 2 GenBank FRIE F 5. RH MEGA
7.0 PRYABIETE M EE R G L B L IR HEAT 1 000 IR
bootstrap Mz, 1158 R G & F W 1 S EAS .

51 ¥ R 51

Table 1 Primer information

F K Gene 5|¥ %% Primer sequence
ITS ITS1(5'-TCCGTAGGTGAACCCTGCGG-3") ITS4(5'-TCCTCCGCTTATTGATATGC-3")
TUBZ Bt2a(5'-GGTAACCAAATCGGTGCTGCTTTC-3) Bt2b(5'-ACCCTCAGTGTAGTGACCCTTGGC-3")
RPB2 5F2(5'-GGGGWGAYCAGAAGAAGGC-3") 7cR(5'-CCCATRGCTTGYTTRCCCAT-3")

1.3 BEEEYZFENE

L3.1 A E SHEUM L. B
i o 4% 2 3 A M 3 B8 (potato dextrose agar,
PDA) K57 3 | B 41 B (rose bengal agar, RBA)
Begp L B8 P BEE (carrot agar, CAY g . 5
B IR (potato sucrose agar, PSA) 3 5%
e F IR K 3R (malt extract agar, MEA) £ 3%
I FKIL (Czapek agar, CZA) B35 3 K BUIE (wa-
ter agar, WA) B35 5L A I & N BJIE (potato
carrot agar, PCA) 1% 37 3 Fl 3 27 F 3 Ig (oatmeal
agar, OMA) F5 35 %,

1.3.2 3AaAx@ELAEKeHa HH 9 Fht
W FREE, HERN 0.5 cm B ICH T 4L 25 Bt
N RN R D NGB e N NS P =
Fi.25 CHEmEEIR 6 d.EHE 3. HTFELLE
IR T EAR

1.3.3 BESHLAERGYH WELMLNS,
10,15.20.25.,30.35 Ml 40 °C . Kf B F 2 A Ficaidh 5

FREE I R FRAE TP ORISR 6 d, HABIR] 1. 3. 27,
1.3.4 pHxEH2£AKe9H"s 0.1 mol/L
# NaOH Al HCI % pH.#%# 4. 0.5.0.6.0.7.0,
8.0.9.0,10.0 F1 11. 0 H 8 Hh JF , B 3 D32 A
ARl pH MY B il 35 77 3 b e, 25 °C BIEEE SR 6 d,
HAtbF“1. 3. 27,

1.3.5 Rt A Ky Hoa KR E Uk
PN B Il B AR AL h g, 23 B 7R 12 h OGIRAN 12 h
PR AR LA IR R A SRS A B FR AR TR 25 CHE R
iR 6 d, HAIR 1. 3. 27,

1.3.6 M. RBRTHLAKGHw LI CZA K
7 B Shy Tl B % R0 R R, B e I P A e L RUTRL
B Iy < REWE A0S 2 PR TE A AR R
B B AFOBE LR . AR R SRR AN LR R

RN R . FIAEAE P8R 2R B 38 35 Gf B
BB L IR SR T A TR R M) R e T R A B B
Feder g, 25 CHEmBEHFE 6 d, M F“1. 3. 27,



54 EMIMAE . A2 R T 0 TR B0 S R % LA W R < 793 -

2 HERH54M

2.1 FREEMNSBMBRYENE

MR VR IE A&, K5 5 MRE R/ B . G5 N
SI1-SI5. R B 22 R IF I OR A 535 5 d 11
SEY SID Mg A BRI (B2 E 100 4
ST R A B SR 5 d M B SJ2-ST5) W
BB E 0 POk T M, FE7Td N, R

BHEFN T SIT A AT SRR 5 B B AR R A
F14) AR A R R A R R T X R 2 o Al 4 5 4 1)
EFmR &R (B 1-B.1-C) . 4% F0 ST A9 EF iF7E 16
PRAERR B 7 d P9 B A SRR Bt B
WRBE, Z 5 B W B AR B RRG 2 de 4 A
BT RN R (B 1-DL1-E) . MRS k&
Joa BB I e RT3 B 15 B 5 AR ST TRV R AR
AR TR] B9 43 25 W, IESE ST 2 = 42 A 6 i )

AL ERME R AL S A2 B TR bR STT 2 B i (OB 2% B I B RE B 5 C. I8 B8 K 56 Bl i (A A 2% B I (9 X 1 DL T Bk STL B Al i

PRA 2B It BURE IR 5 . 0 B K Rl 6 M A 4% 1 i i 0 R

A. Diseased needles of P. asperata collected from forest; B. Symptoms of SJ1 strain inoculation on the needles of detached branches;

C. needles of detached branches inoculated with sterile water as control; D. Symptoms of SJ1 strain inoculation on the needles of vivo

branches; E. needles of vivo branches inoculation with sterile water as control
1 = AR bR 8 08 7 fE E R

Fig. 1 Symptoms of P. asperata needle blight in forest and after inoculation

2.2 REEEE

2.2.1 BAEFEL K SIL1E PDA BRIk Lo
Fr WU 22 5 @ 0K SR e i 20RO IR B
W B R R I AR T 22 v R B R

W 1 o 20 A (] 2-AL,2-B) . R
B, BUE B0E BROE , 38 10 A R 9 R AR o)
AT AR AMH I, K/hK 12, 10 pm~
28.82 pm X 11.58 pm~16. 66 m(n=>50) (|l 2-C),

20 pm

A T 7% IE T 5 B R VR 5 C. 2 A L (BRI =20 pm)
A. Front side of SJ1 colony; B. Back side of SJ1 colony; C. Conidia of SJ1(bar=20 pm)
2 Btk SI1 ST
Fig. 2 Morphological characteristics of strain SJ1
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2.2.2 HpFAHmxExT RIS WIEHRA B 3L K FF A 5 BB R B Epicoccum nigrum

DNA, 599 H A& RNA ¥ 3 (ITS) | B
BE A (TUB2) 1 RNA B4 114 2 KW 3%
(RPB2 H)F: A, 4 )45 8 K /N A 545,347 F1 939
bp BIFE N H B, Fr 8 751 48 &= GenBank H OB
5 MW725153 . MW751459 il MW788323) ,
75 GenBank iy J¥ 51 i#f 17 BLAST [t #
JGHMERGE L EM.SJ1 K ITS . TUB2 1 RPB2

100

94

96

93

100

0.010 —
P 57

Epicoccum mackenziei

(GenBank % 35 MW227323, MW186822 #l
MW186823) iy & X )37 5] [a] ¥ P 43 3l 2 100 %6
98.36 %1 99. 79 % ffi ] MEGA 7.0 $F4235XT 3
MRS HATRE LB . KB SI1 5
W E. nigrum BIE—E (& 3), BT AR
ForF A W) 2F FRAE L STT B 58 72 0 R B BR 8 (E pi-

coccum nigrum) ,

Epicoccum nigrum MW227323/MW186822/MW 186823
|— SJ1 MW725153/MW751459/MW 788323
Epicoccum poae KY742113/KY742355/KY 742182

Epicoccum endophytica MN654966/MN912582/MN912585

MW228373/MW186824/MW 186825

Epicoccum italicum KY742099/KY742341/KY 742172
Epicoccum sorghinum MH824377/MH824407/MH824397

Epicoccum viticis KY742118/KY742 360/KY742186

Epicoccum latusicollum MH824373/MHS824403/MH824393

3 B SILET ITS . TUB2 71 RPB2 ERBAHMENSHARERER
Fig.3 Multilocus phylogenetic tree constructed with I7S , TUB2 and RPB2 genes of strain SJ1

2.3 E£YFEHN

2.3.1 BAASHZLAKRGYH BHERE
SIT#E 9 Fhpb a2 3 B Re A K, I iE i 42k
Ky MEA 559 V& BA235 5. 78 cm, b 3%
KT Hofl 5 % 44 (P <<0. 05) , T 7E CZA 15 55 3k

7_
6

W% H4/cm Colony diameter

0 1 1 1

KRS, W% HAEIL 3.57 cm, 7 PCA I
OMA #5553 1S4 T 22 560 i, 78 WA B 37 3k
FREARAER, MAELRERE FRAERZAEK
ER(E 4,

CA PSA PDA WA

PCA

RBA CZA MEA OMA

HIRE Media

A NE FREFRR 225 3% (P<<0.05), T
Different lowercase letters indicate significant differences(P<C0. 05). The same below
El4 S HLERREFRELHERER
Fig.4 Effect of media on mycelial growth of E. nigrum SJ1

2.3.2 BEMNSALAKWGH W

M BR R ST

1E10 3 30 'C T REE K B ER 2 %%, 78

35 CTREARNAK MAE 5 CH 40 CHEEA
AR, 10 CHE 25 °C, K H 42 % W K, 7E



54 EMIMAE . A2 R T 0 TR B0 S R % LA W R .« 795 -

25 CHEEHAE FHF R T HMBRE A4 P<
0.05), M\ 25 °C #| 30 °C, B & H 42 Wk /N, 138 B
25 CRHHE 2 5E L KIBEE D,

N W &~ W [« NN |
T T T T T d

—
T

E ¥ H%/cm Colony diameter

5 .10.15.20'25 I30.35 40I

{8 #/°C Temperature

Bs5 SNBELEFARBENERKERL

Fig.5 Effect of temperature on mycelial

growth of E. nigrum SJ1

2.3.3 pHXH2ZAKYw RHRE S
7E pH Jy 4 B 11 JE N P REAE K B AU W 22 %
Be. pH A WA Bt T V8 BN 5. 68 cm,
pH Hi 4 | 7 I, % BAR B W ALK, 7 pH A 7
IR BT 7% ELAR R R, BV B4R 6,95 em, pH T 7
B 11 BV ELARE WL /D o Ul WA S R R 5 e
FAF I 224 K2 Z B (51 6)
2.3.4 REAWLARGHw BHKE SI1
TEARFDEI Y REA K HRERZE%.12 hot
AR 12 b PROGE SR 0 IR A M el T 22 /8 L TR
HARIE 5. 63 cm, 2B B 22 AR KRS, #
WHARN 5. 27T em, BOLMAMT ERARE

(D
2.3.5 BmRMELAKNYH BHERE ST

TE AN [R) e I T 357 BE AR K, LB 5 Ay L0 A0 B A

A T 22 B L O AR B DN A T 22 B
U E o I BT 22 A R R PR TR VR AR IR 5. 12 e,
N 22 ZERE I A KR A8 VS AR AL 3. 90 em L BR A
25 W A B H A i R 8 X T 22 2R KA e AR
(Bl 8.

7.5

7.0 be b abe

bc  be

55F

B Y% Hf/cm Colony diameter

5.0 1 1 1 1 1 1 1
4 5 6 7 8 9 10 11

6 AR pHT S H£MEK
Fig. 6 Effect of pH on mycelial growth of E. nigrum SJ1
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250
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e

*E 40 1 1 J
S & EEE 12 bt HE A
All day All day  12hEBRXE
light dark  12h light and 12h

dark alternately
J6H8 Light

B7 SIHELEAELRLEHERKKER
Fig.7 Effect of light on mycelial growth of E. nigrum SJ1
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&

X 3.5

mj

& 3.0 1 1 1 1 1 1 1 J

2 o o s 5 N s
T ES HERE EFEE W A¥E BTRfARE FLKE
Sucrose Fructose Glucose Maltose  Starch Xylose Arabinose Lactose

%Y Nitrogen source

8 AEMIETSII BLWEK

Fig. 8 Effect of carbon source on mycelial growth of E. nigrum SJ1
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2.3.6 RERNEHZAKGYw BETERE S
TERVE N IR R A A AR E IR AT 6

ARG by 52 S R AR 1 R B AR TR 22 S
R H A BRI A T 22 B AU N B R A

Kt TV HARIA 5,15 em, H 5 XTI 5 3%
(P <20. 05) , BRAH A 3 F PR Ah  Ho R X 3
A MHAER 9.

8
5 0 a
g > b c c
=
= 4r d € e ef £
g
S 3r
<]
o 2F
K\:O 1 1 1 1 1 1 g 1 1 1 ]
o BE O2 wmh Kg JF Es KRS KT @s WG
i e Hp 5 EZ4 Jﬂﬁ% o me &S K=
g & g g g B>
E 2 F ER-
N 1S g g A
E Ok <
< <

IR Nitrogen source

9 FAERET SN HLHWEK

Fig. 9 Effect of nitrogen source on mycelial growth of E. nigrum SJ1
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Identification of A Novel Pathogen of Needle Blight of

Picea asperata and Its Biological Characteristics

LI Zhezhe,CUI Lingxiao, WEI Lijuan,JIN Mengjun, MA Ting and YANG Chengde

(College of Plant Protection,Gansu Agricultural University,Biocontrol Engineering Laboratory of

Crop Diseases and Pests of Gansu Province, Lanzhou 730070, China)

Abstract In the forest region of Tianshui in Gansu province, a Picea asperata needle blight with
symptom slightly different from those previously reported ones we collected. The pathogenic fungi
were isolated, identified, and their pathogenicity and biological characteristics were assessed. The re-
sults revealed that the mycelial of the isolate SJ1 inducing needle blight symptoms on P. asperata was
white, reddish-orange and dark yellowish-brown in color, had red black droplets on the anaphase colo-
ny’s surface. Conidia had wrinkles on the surface and were dark, oblate or nearly spherical. The ITS ,
TUBZ2 and RPB2 genes had the most identity with Epicoccum nigrum and clustered together on the
phylogenetic tree, indicating that the pathogen SJ1 was E. nigrum. According to the biological charac-
teristics, malt extract agar was the best medium for E. nigrum. The optimum temperature for myceli-
al growth was 25 “C, the pH was 7, the light conditions had minimal effect on mycelial growth, the
carbon and nitrogen sources were starch and peptone, the mycelial did not grow when the nitrogen
source was urea.

Key words P. asperata needle blight; E. nigrum ;1dentification;Biological characteristics
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