oL R MR ROF F IR, 2016, 33(6): 1040-1044
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2016.06.016

MBI REEENRSENS FEE
EHE, RWH, A WL BRE, KA

(1 WLAAR R MOl 5 AW HOR 7 Be, Wil i % 3113005 2. g Al R MRvbe, J7 7R M
510642)

WE: HARRREFBE AN FHHHBLOREBIARGREL—, AR EZREARBTTERATEAER
# % L, F A AW B Heteroepichlod % # 5+ %42 1 Heteroepichloé sasae & 51 A4 F A B Im R R Z —, HABESF
U RBEE B oMW Tk, stR AT S 69 407H 28 45 Phyllostachys iridescens A Imm R ‘AT T B E T, 4R
W MBI BT SR FARL IR 0935 A AR A B T QR #5 3 ) Fa X -4 4k DNA (ITS-tDNA) /- 71
HEARE BTN, REAHEANENFEHER ., B BDEL i H AR BRORXZEFTH—F AL, BS A 14
KGR : ARy F; i AR, EMNFERR; HRK; AALHF M

FESZES: S763.1 XEkIRE: A XEHS: 2095-0756(2016)06-1040-05

Morphological and molecular identification of Heteroepichloé¢ sasae

isolated from Phyllostachys iridescens

LI Hongbin', ZHU Chengqi’, ZHOU Xiang', MA Liangjin', SU Xiu'

(1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2. School of
Forestry, South China Agricultural University, Guangzhou 510642, Guangdong, China)

Abstract: Witches’-broom, one of the most common diseases of bamboo, induces extremely destructive deterio-
ration of bamboo stands. This study on the pathogens of witches’-broom was conducted to help control the dis-
ease. Branches of Phyllostachys iridescens were collected from Tongxiang City in Zhejiang Province, which suf-
fered from witches’-broom, and its pathogen, Heteroepichloé sasae, was studied by morphologic and phyloge-
netic methods. Results showed that according to morphological, cultural, and phylogenetic characteristics Het-
eroepichloé sasae was isolated from infected Phyllostachys iridescens branches. However, the relationship be-
tween this isolate and witches’-broom disease needs further study. [Ch, 5 fig. 14 ref.]

Key words: forest protection; Phyllostachys iridescens; witches’-broom; Heteroepichloé sasae; phytoplasma;
phylogenetic analysis
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1 Phyllostachys glauce , [AWEXSAT Phyllostachys dulcis 12 B4 Phyllostachys edulis |- Wt 5 3 Fi A7 7 A 7 1Y
PRAS s EARTE PN BAT LR BRI AT E AR ARG . 2002 4, H A 2: 3 TANAKA 45 AR 4EIE & 2%
GEE Oy TR 45 5, WX 2 B E 44 N RIAT 5 AL B Heteroepichloé bambusae F1%: 47 5t 7 T H.
sasae . AT, [E WU IRE R H. sasae B25| EEAT B B BREAT AR o X T AR 5 BA
EERFGVEMDFIEL, AU LI, KA Phyllostachys heteroclada M B ) HL 58 WL b [w) i
FEAESS B | AR R e T 1R 22, O HL S A T 1Y) 35 95 VRO A R IR 5 RS R /KA AR 1" R BB A 4
MATIRE HE TR Balansia take 51 HE I AT ANBR R B o & A AR I AFTE o AW 5T I DB A 4 RRAE AR 45 &
A B R NI T B, WP VLAR £ T Z0 XS AT AR AR AT TR R A A B 5 TR

1 M5 &*

1.1 R

ZL I RS AT (E R I NE R MR Y 2014 4F 4 H R A LA M 2 1 R A48, RN B SERE 5 B3 Tk
B A T-70 CHH
1.2 RIWHZE
121 WARE WECRERM B TSR B . KN VEE TR EF I R, W
HEM T, TRERKTEMT,
122 5 BRABRZBHRAEGIE BUFEDFLM, B EYK 2~3 mm /8B, FRBUNECN 75%1)
LR 2~3 s I, FEHARBLUECH 10% 0 0 R 411 5 3~5 min, )5 FIJC R KIS, KB I8 4R
TR MM T D44 E A AR BUIE (PDA) P L, BLA 25 CRUEEIE AR 5. b 24 h W0 2 B IE K
AR B
1.2.3  Lovl a4k MR A 09 o F 4l O 5 DNA B3R, 48 BIFRIR 0.1 g F01H T8 K -4 22
&, R Takara 5 Fi 4 Fh 42 25 D 41 32 BOR ) &5 (Takara, oy [R5 325 2 IBCEL DNA, i B2 4G I 45 4%
JG, BF-20 CokAib & . QRARHER RN Y1 . B A R 2SO 5 |4k BB A R 57 1) B [X 4%
B DNA (ITS-rDNA) X Bt 1 51 9y % ITSIF/ITS4, ] Taq 1§ (Takara, v [E R ) #7473, HAK SO A
ZZ WU A . B EEEE N Sl 94 CHIZEYE 3 min, 35 MEER A, 94 CAE1E 30 s, 50 CiB k 45
s, 72 CHEfH 1 min, )5 72 CIEMH 10 min, =4 T 4 CRE. @ B4 BHEE R BN = i L Bk ke I &2 )5
FIE . BABEE N =P #E 10 g-kg™ HEARWEEERS , 150 V, 25 min HKAGIN G, ZHEHUM G E4
FARA B w0
1.2.4 4ol b 45 A AL R AR AR 89 o F 4 DRI A DNA IR, FREL 0.1 g i e e B 1) 21 0 X0 477 A
PRIG T FBALLY, SR FE B T 75 Be 5k = W IR AL 82 (CTAB) I 3 4R UL DNA, Wk EEARR N S 4% J5, B
F-20 COKA 1 £ H . QB A ase X NP 1 . S RERHF LS vk, R A B A e =X S 0 10 )y
YRR R, B 51 oA R AR E T 518 R16mF2/R16mR1 & R16F2/R16R2™, Fi Taq fiff (Takara,
FE ) JEATY 3G . 25 1 48 DARERE Y B DNA i, R16mF2/R16mR1 K54, JA EisE 205 4494
CHASPE 3 ming 35 ANMEH T, 94 CAEPE 30 s, 55 CiBk 45 s, 72 CIEAH 1 min; 5 72 CLEff 10
min, £ 2 55 1 S8 W S50 £5 A6 B O ASEAR , RI6F2/RI6R2 514y, 1B AR 42 = %) 60 C,
HAKMESS 15N . R4 BEEE 2N 7= 9 16 v PR R T B 7 3 2 5 1.2.3 A ]
1.2.5 B R RMELER Z AL FAMAE  NSEEEYH ARG D F.0 (NCBD L HE F (hitp://www.nebi.
nlm.nih.gov/) T 2 5 4% 5256 B A5 )7 1 AH SC (1 L R 3 31, 548 MEGA 6.06" 85 4% 4K {1 Hh 1) neighbor-join-
ing VLR EE AL A, b ‘bootstrap” $E5E N 1 000 Y H A, 18 1%HE 55 i H MEGA 6.06 4 #4432 it
i ‘Jukes and Cantor > EHFITITHE

2 HERG M
21 RBmEKRERRI

ZLI XS AT AR 22 5 T A TR A R Z 48 B HLL s AT AR, Sl 200 4 AWIE 7 A a), &R
RER A BT S, BEMT B HAUA S o AT BC R BUEIR, B3 2, Bl A/, ity
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2.2 LI M KR E BT A T

FRALIE TR, B AR, LR, B,
JAERE, R, K2 37 em, RRGHE B,
ol — R SRR A BT (1 2A) , BITFIR M (5
FRAKEHRIGRIBATG , F oM 8L T TN, S
¥ SR, L T RESE SN A —FLIRIF 11 (1 2B), B
2] LK AR T (1 20) . 18U SR BB, ARk K
WOLENG , %5 WA TS S, A BLALBUS B 15 d e A B 1 ot
LIk, WARMAENERR, BERBBARE—SE D), L o of infeted
TR 7 03 5 SE T BB, E AL B 20~30 d 2k Phatiosuatlys irkdescens
KRR, 2R K.

AR RIAR: B HERL AR .

A.TJE; B. T %5; C. 7%, D.PDARiFRJk HAUR R AR LA
B2 FTEAEAEDVSE

Figure 2 Fruiting bodies and colony

2.3 OWHBTAEEENS FRN

PLETE ITS-rDNA X Beii 519 ITSIFATSA VR 514, LIRS AT ST M 3 22 AR b 4 3 31 1 24
600 bp (9 Fr Be (8 3), SHUBIA/INAFRTF ;1 fd B AL 2 KRR K f 6 I A IR S 34y, Uiz
FE P S LR AR
2.4 IEBTAEERER PCR&NER

T 5 23R 5 T e S I AR D I R 79 £ W X8 47T 1) ) B R 2 2 b B 7 1 e e B, T DA B A X
HE SR B E i R SZI PR AA ) 9 38 3 729 1.2 kb W B /NI R B (1 4) o 1 W 8% 21 I XS AT Y8 =2
SR AR ARG .
25 AWBAEEEFISWTRERSHLMIEE

ZLMXS AT AR E TR 200 )7 5175 31 545 bp By ITS-rDNA J7 41, Hi% 7 511 5 56 E AE W HoR 5 o
FEHEFF I AT o 25 R R IR IR S 5 & MR8 Heteroepichloe 1) 2 X FE M sasae-K, sasae-H
(GeneBank %55 : AB065430.1 Fl AB065432.1) i [ 51 53k 97% . WA 36 A 1 AR A 8 bl TR 480AH 26



%33 &5 6 UL LLNEXG AT S A AL AT S A MO T E 1043

M 1 2 3 4

1 kb
500 bp
M.DNAZ} 7S bR s 1.5 bR 1 6 5 M. DNAZ 15 AR A 5 2. 210 40 A7 A A0 K 5
2. TRV RO IR 3. A BRAE AR 5 3AERERIMR: 3. XA KAE N AR 4. 5%
4. WAL IRAE 28 LR I 2 2 993 R I AR A D B AP e R
B3 i AR AR ITSHDNA 53 R4 B4 rfid4r A M R4AK 16S rRNA A B 57 &
B it XR 37 3 d vk B B X R R Y38 Wk
Figure 3 PCR amplification of ITS-rDNA of fungi Figure 4 PCR amplification of 16S rRNA gene of phytoplasma

associated with Phyllostachys iridescens witches’-broom
91 Cylindrocarpon cylindroides CBS 324.61/JF735312.1
65 { Neonectria neomacrospora CBS 118984/JF735311.1
100 { Neonectria major 6840/JF268766.1
44 Neonectria ditissima CBS 226.31/JF735309.1
100 Neonectria major CBS 240.29/NR_121496.1

[ Atractium stilbaster CBS 783.85/KM231792.1
99 L Fusarium crassum F-241346/EU860056.1

4’75: Purpureocillium lilacinum PAK-2/FJ765022. 1
100 Ophiocordyceps heteropoda CNSC/FJ765030.1
Purpureocillium lilacinum F35/KC524426.1

47 Claviceps paspali Mal-1/AJ133398.2
Claviceps phalaridis/ AJ133399.2

100 —l: Aciculosporium take Nezasa/ AB065422.1
100 Aciculosporium take B2/EF363683.1
100 Heteroepichlo¢ bambusae Ba-01/ AB065426.1
{ Heteroepichlo¢ bambusae Bo-01/AB065428. 1
48 ——— Phyllostchys iridescens witches’ -broom

100 { Heteroepichlo¢ sasae-K/AB065430.1
100 Heteroepichloé sasae-H/AB065432.1

54

71

Rotiferophthora minutispora CBS 101436/AJ292411.1

B 5 FIJAARBE R A 69 L T ITS-eDNA f- 71 49 & et A A
Figure 5 Phylogenetic tree based on ITS-rDNA sequences of Ph. iridescens witches’-broom and related fungi constructed with the

neighbor-joining method

4 ITS-DNA 51, JEME Rk & AR (18 5), S5 RAT . 708 A L0 A7 i) A B LR 5 Het-
eroepichloé sasae-K Fl Heteroepichloé sasae-H WSEZ 3 R B, 19 5 2N 100%,

3 #iw 5t

AT 38 5 1 285 2 el WL 0 5 T S IO AR L XS A AR B R R I 2 1 1 AR, FAR
i TTS-rDNA F7 51 — B M R LB 7 T4 R, W% EL B B AT 5 B AL 18 Heteroepichloé sasae

HHT, C T AL B A5 S5 A R AL B R AT AL A 2 Rl 1 1 IR O A, ST AR B SR
Vi TR, JRHE TN S, EATRIK, HAMEEA BE 2R KAWL Z 2038
B BT B R RS 6, SEAT R LR E g s A, SRS SR YR BE WL B 3 AR A
A, XWVFERIEIRITE]  HRE . B RA KRR AR AR PDA BRI K 25 CRRE IR MF, SRl
PR I 26 25 PR A28 o B R AT — P W DH e . RGEK B # L, TTSaDNA REEEF R s, R AL T
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MR RIR R T 100%, UL EANTI RS RARNT, BT LA R Ry 2106 X A A (1 3 55 B vk R H. sasae
1A B, T ERRE, E T -l EhER,

N SR SR AR IR, X H. sasae F1 H. bambusae 3% 2 Fps 51 4 34 o, H 48 A7
B A S DAL RS AT INASE I A b 43 15 81 1) B T 5 R AR R O AT AR A I A3 S S T L
FANTHAENE . R IZE A EE 2K, HAR LR R R 200 XS AT A B R, R T
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