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T 4 P s T R Botryosphaeriaceae ) B AR E A IR 9 AR BT BB TR R BUR T, BB SRR KGN
XEERFMEE L FEEE, 200 T2 EASRE T A EEMAL, L8R T ITARER E N SN 2% 2 1 R 45
TFA 2T BT AR . A 20T 0 4 e s D R S T P e R LIRS vk TR Y R TR JEBI M T 2006 4F LA K & BRI
6 RN 38 AN MER T HEE AT B Z RN RE KT LRULBIN KT 18 MR, 1WA s 2 45 59 &
RARIT T, C A RIS 3 WA 382 JRE i T R LT IR T 43 35 E B AR BUR T 1% 25 2k B P Ap S 8 3 2 24878 T P&l Diplodia,
Lasiodiplodia 1 Dothiorella 5538 FPREH R B R BN 59 EZ M MIKER , FEF N BE ZAEEME R IW o m, R T
FIFH ISSR \SSR %543 FAmic Jr ik BRIy — 2L dE BEE5 R SR (W Lasiodiplodia th,eabmmae)?&ﬁ%"ﬁjr_%%é CANEENEEES
(B 2 AR SR A SR PRI 3 (RS [R] X BN ) S PRI AS TR AR A R . T8 TR T A 2P0 A itk — 25 A e (i R) A,

SRSRAA) AR RL 2 T AR RER T KRR B 2 TR

Advances in Botryosphaeriaceae . identification, phylogeny and molecular ecology
CHENG Yanlin, LIANG Jun,LU Quan,ZHANG Xingyao "

The Key Laboratory of Forest Protection of China State Forestry Administration , Research Institute of Forest Ecology, Environment and Protection , Chinese

Academy of Forestry , Beijing 100091 , China

Abstract: Members of the Botryosphaeriaceae are known to be cosmopolitan and occupy crucial niches in ecosystems. Some
species are economically important pathogens, causing serious die-back, cankers, and leaf spot diseases of woody plants.
The others are saprobes, endophytes or as potential pathogens in agriculture and forestry. They have large numbers of
species and a broad host range. The up-to-date advances in molecular ecology of the Botryosphaeriaceae were reviewed.
Firstly, a brief introduction to the developmental history on the species identification and the methods was made. Six new
genera and 38 new species published after 2006 were listed, six new species of which were from China belonging to the
genus Guignardia. At the same time, a large number of species were treated as synonymys, but some synonyms, e.g.
Botryosphaeria berengeriana were still used in some countries such as China and Japan. Phylogenetic relationships among
these genera and species were discussed and 18 groups were recognized within this family based on morphology and DNA
sequence data, including large subunit (LSU) and the internal transcribed spacer (ITS) regions 1 and 2 and the 5. 8S gene
of the ribosomal RNA, the portion of gene encoding translation elongation factor 1 alfa (EF1-a) and Bt2 regions of the beta
tubulin gene ( B-tubulin ). Moreover, the genus Dothidotthia, which formerly was treated as a member of the
Botryosphaeriaceae, was eliminated. In the respect of population genetic structure and patterns of host association,
botryosphaeriaceous fungi were divided into two groups, host specialization and host neutralization. In general, members in
Botryosphaeriaceae did not show an obvious host specialization, while some populations displayed a certain degree of host
association. The associations between Botryosphaeria spp. and their host plants were revealed, which showed that Diplodia

pinea and D. scrobiculata only occur on Pinus and other conifers, Neofusicoccum eucalyptorum and N. eucalypticola only
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occur on Eucalyptus, and N. protearum and Saccharata protea only occur on Proteaceae. Intra-specific genetic diversity and
gene flow in Botryosphaeriaceae were successfully investigated using inter-simple sequence repeat (ISSR) , simple sequence
repeats (SSR) , random amplified polymorphic DNA (RAPD) , amplified fragment length polymorphism ( AFLP) and other
molecular marker methods. The level of genotypic diversity of Diplodia pinea populations were compared using SSR method.
It is South Africa, New Zealand, and Australia from high to low in turn and the morphotype B of D. pinea were most diverse
among all the four morphotypes. Lasiodiplodia theobromae populations from different host plants and regions were analyzed
using SSR method. The results indicated that they are not host-specialized and gene flow is very strong among different hosts
but limited geographic regions. It is of certain directive significance to control diseases caused by Botryosphaeria spp. to
review status of molecular ecology of these fungi. Finally, deficiency of present researches was pointed and problems need to

be solved in future research were briefly proposed.

Key Words: Botryosphaeriaceae; molecular ecology; phylogeny; genetic diversity ; molecular markers

1 %4 JE 2 B ( Botryosphaeriaceae ) (%% S & H Botryosphaeriales ) ELIH ) {2 43070 T 4Bk, 2R E L |
A EHY 2R A RGP IR A E A AR TR, BE R S0 S5 5 RS AR B0, RErE N AEH
BT R 2 RIS O VER T B AHS SR AT KRR Diplodia pinea , R
75 # Botryosphaeria dothidea FVFERS 97 76 B Neofusicoccum eucalyptorum™>*' | 845 5| 2 4 46 5B 55 2 (1)
Diplodia seriata 1 D. mutila 55 , 5| 72 7 %5 B 995 3 1) Neofusicoccum australe 1 N. luteum J2 51 &2 111 Jg BB} 1)
Saccharata proteae (58] o %%%%@H’%%*’I‘E%Kﬁ?ﬁfé%%f, TAT R AT 2 25 M8 ol K A5z 55
B B0 R A B (2 Gt s A Bt e D R A A ) 1 0 0 5 LRI 0 Bl A N DA R A AR 114 25 1
KI5y B2 T Diplodia pinea ( Bl sphaeropsis sapinea) ™™ | W\ F4r B8] T L Bl Fusicuccom spp. ,
Neofusicoccum spp. , Pseudofusicoccum spp. (408K Dothiorella spp. ) i Lasiodiplodia theobromae'"" %5,

PR b WS G AR ZU b o B B T R B A R A R LR DR DR AR 2 i e R R TR RE
VE WA AT AR T 28 AN TEFEATHE 08 T ARG i AR FT BE Bl 240, (H — 28 B B P A2 — B AR
XA AR A= 25 ZR e A 2 o DRI, Jo i o ) 4 A s A R L T 1 A IS M E N G AR S S ST AR
HEL U XYM IS E MR R 5C AR AL 2R R R (R A5 SO S IREESE R IS

UTARR  JE T 00 T A W) HOR I KR, DNA 8145 BRI DNA J3 b i € 28 10 T 4 26 A S 71 R JEL 7 119
FREETE RGRE RR T SO G ZREVERT ST HESh T RNZIEELR PR 8 AL S5 A8 FIFR P9 35 15 7 AL DT 5T,
e 7 A 2 PO R 3 T AR SO SE . 20 T AR 20 THHAD 90 ARAAHIHT S — AR A @ B 30, R
AN IRV~ 0 A oA 36 AN () A B AR, (EL AT N — BB A, o AR S S RN T 12
W 0 JE BRI VR R R A i 2R 565 PR3 2R e AH ELAE T A ML S L A3 LR Rk 2= T, X 4
WERRF R W > T A S AT BN W SR R RS LT KR RS L S50 7 b bk R it 3 45
T, WFFEIT AW b BT TR ZS AR s B~ R 0 A A= 2852 I 5 7R o0l 32 2 ) T[] Tl A R
FPAUME . EL A BRI Fr B B 225k (RFLP) 97 B 2251k (AFLP) (i B S A2 (SSR) 4543 T
0o ASSCEN R 2 R RN LR AU 3 E  RGUR B RR Mo TS O 5T BUIR S gt Ji | RGTIe iR 1 7 4 e J
WA E AR E 5 R LT RR PR LH 595 BRI SCR R 2Rk 5 2 R 3 55 = J7 T i
J& IR ATT REZ IR LB 1 3 TR A WEFE , JUI IR R A A T 1 0 e s T R JEL T 10 o e 2 44+ A
TG NI ST S I 3 R AT B B B e HCHRE
1 HEEEEMERS FESENHARIRMELRESR

2 I TR T 19 A 20 AR WA, IR 1Y B R BRST LR (Sphaeria sp. ) o 1% JAE IS T
J& ( Botryosphaeria ) #5377 1863 4F | $§—JS HERIR X ke 1 4% BESIEARAM YRR TR ek
TixJE B BT R XA RO, b5 | e T AR B b T TR B0 28 S E A 2 A7 B
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S L D R T A TR LT A A I S R T A L R 5 R 0 PR3 sl AN
TIZEE R T WTST, WA 79 1) 00 42 1l e 2 AR o A2 1
1.1 A% eI R L R SRS E IR GER T KRR AH

R B R D 2 A TR L T 114 S T A B IR R TR 255,20 4D 50 AR, OC T 4
JAE J T I ) A B AR SR AR AT PE BT SRR AE (A0 e RN T A A ) . F 60 SRR, T TE AR A
FNSZ0 5 T R UL RIS LR JCPE B | IR W T PR RO A R AIE (45 40 A= 46 BT AR BEJRBE  Su il | i
JE B SRR TE ) B T Botryosphaeria spp. WIRER RIS o A B 25 3£ A0 PR R AF 10 H T8 R v
WERE H T B 2 R R LR B U BOZ R 1 S A R AR SR BT 80 ARAR, RIVA R AL
F A g e TR R LR ) AR A T TP TR L LT A R R DX 7 T A T 22 ) (B L T Y A R
JREE g A TR SR (5 2% ShA% B A A WE B B SR ik ) 5 T B0 €5 o i K2 O PR B X R i] T %
JAE TR R IL T O DR SE (BTS2 RR AR AT I S0ARAL T IR T0A B 2R ANTE 28 %€ M A B, dothidea F11
B. quercuum BB L TIEAAR—BUREHL 21 LS4 &R 74005 , L HUE DNA 731, B kit 2 1
T XA R R R R, LSUITS SEP AN S IR S T 2T T B, dothidea 5 HARIT R X 51 5 2
FE NN RS B LY Botryosphaeria ( Bl Botryosphaeria s. str. ) R B. dothidea 1 B. corticis, ]~ L ) B.
dothidea( B} B. dothidea s. lat. ) W35G B. dothidea .B. parva F1 B. ribis 3 ANFRITB1  RAPD SSR 254 FFRic
AP 9 2 3 P TR BRI 14 5 R 38 | Y S5\ SS7 . SS8 SS9, SS10 Al SS11 6 Ak TLA& bR ic Al B2 CHS
EF-T1a ,ACT CAL Hl GPD 6 I3 4% 5L I 70 Ar , A B2 BT RS2 A AR 141 Diplodia pinea WIIEZS B LN
R RSB D, scrobiculata™” o 1 2006 43k ARYETE A HRHE A DNA 2 T80 | )RS IR TiZRHY
6 T JE A 38 AT PERL R TR AP (R 1) o

R1 2006 FERSREMOE R ERERF BRI

Table 1 New genera or species of Botryosphaeriaceae found since 2006

)R BT RN A 4 2 T 2 REAARA T £ KA 275 3CHik
New genera or species Teleomorph or anamorph Host of type speices Location References
Lasiodiplodia crassispora Botryosphaeria sp. Santalum album RKFIE. [18]
Lasiodiplodia rubropurpurea Botryosphaeria sp. Eucalyptus grandis BRI [18]
Lasiodiplodia venezuelensis Botryosphaeria sp. Acacia mangium EAEIETA [18]
Fusicoccum stromaticum Botryosphaeria sp. Eucalyptus urophylla ENE R [19]
Fusicoccum andinum Botryosphaeria sp. Eucalyptus sp. ZE N S L [19]
Diplodia cupressi Botryosphaeria sp. Cupressus sempervirens LI %] [20]
Aplosporella prunicola A Prunus persica var. nucipersica E[3 [21]
Diplodia africana FH Prunus persica [EZE ]S [22]
Lasiodiplodia plurivora A Prunus salicina E[3 [22]
Guignardia fici Phyllosticta sp. Ficus nervosa o [23]
Guignardia fici-septicae Phyllosticta sp. Ficus septica i [23]
Guignardia linderae Phyllosticta sp. Lindera glauca var. kawakamii i [23]
Guignardia manihoticola Phyllosticta sp. Manihot utilissima HE [23]
Guignardia polygoni-chinensis Phyllosticta sp. Polygonum chinense o [23]
Guignardia smilacicola Phyllosticta sp. Smilax elongato-umbellata Hh [ [23]
Neodeightonia phoenicum Diplodia-like Phoenix sp. SN [24]
Phaeobotryon mamane Dothiorella-like Sophora chrysophylla Bk [24]
Phaeobotryosphaeria citrigena Sphaeropsis sp. Citrus sinensts v [24]
Saccharata capensis FH Mimetes cucullata [EZE[S [25]
Lasiodiplodia pseudotheobromae Ko Gmelina arborea i sy | [26]
Lasiodiplodia parva o Cassava siol 8 LA [26]
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Bl SRR AR A 4 28wl et e AR A SR 32 RAEH 27 30k
New genera or species Teleomorph or anamorph Host of type speices Location References
Dothiorella longicollis KA Lysiphyllum cunninghamii BRH [27]
Lasiodiplodia margaritacea A Adansonia gibbosa BRI [27]
Fusicoccum ramosum A Eucalyptus camaldulensis BRFE [27]
Dothiorella moneti Dothidotthia sp. Acacia rostellifera HI R [28]
Dothiorella santali Dothidotthia sp. Santalum acuminatum TRIFIE [28]
Aplosporella yalgorensis A Acacia cochlearis LR A [28]
Dothiorella casuarini KA Casuarina sp. TR [29]
Phaeobotryon cupressi PN Cupressus sempervirens ] [30]
Neoscytalidium ESl [13]

N. novaehollandiae EN Crotalaria medicaginea TR [27]
Neofusicoccum Botryosphaeria ; Dichomera [13]
N. pennatisporum Botryosphaeria-like Allocasuarina fraseriana RFI I [28]
Pseudofusicoccum AR [13]
P. adansoniae ENl Adansonia gibbosa TR [27]
P. kimberleyense PNl Acacia synchronica R FE [27]
P. ardesiacum ENl Adansonia gibbosa TR [27]
Endomelanconiopsis AR [31]
E. endophytica ENl Theobroma cacao [ [31]
Barriopsis AR [24]
B. fusca= Botryosphaeria disrupta KA Citrus sp. s [24]
B. iraniana EN Mangifera indica i [30]
Spencermartinsia KA [24]
S. witicola = Botryosphaeria viticola Dothiorella viticola Vitis vinifera [ipZiR [24,32]

#2006 4 LA i & BT Jm R R 2 0L Sk

ARl 2 e Js TP LR R 2 TR A B Y LSU SR A XS AR & A B AT R KB XA, AN ZF R
AR 10 D FRGE51 3, 43 I T AN R A PRV S T RS - R R Diplodia/ Lasiodiplodia/ Tiarosporella 43
X . Botryosphaeria s. str. ( Jo By A Fusicoccum ) . Macrophomina , Neoscytalidium . Dothidotthia ( JG 14 % 4
Dothiorella ) , Neofusicoccum ( Botryosphaeria-like H £ %, Dichomera-like [A] & JG ¥ B ) | Pseudofusicoccum
Saccharata ( Fusicoccum-like F Diplodia-like [R5 GRS ) | “ Botryosphaeria” quercuum ( Diplodia-like JoYERL) F11
Guignardia( TTYERI N Phyllosticta ) U3 S T S AR R A R £2 % DNA B AT 0 , 2 R R RR i L A
Aplosporella , Endomelanconiopsis, Barriopsis 1 Spencermartinsia 4 > J&""*2"' 0 5 4k 3 A~ J& Neodeightonia .
Phaeobotryon F1 Phaeobotryosphaeria — EHAIN R J& Botryosphaeria (¥ 545 , A8 A P o Jo 1 B 25 F 7 UE 9
YIEREANTS Botryosphaeria KX 3|, VE A 25 A s s B9 53 40 3 ANl 1Y A3 % Crous & R B9
Z— Dothidotthia — FLWIN A 2545 A s R A 52 Y| iz @ AR Fb D. symphoricarp FT T 45 )3 e TR
FtZoh, $ )& T8 B Dothidotthiaceae, M J& T 4% 4 It T8 H ( Pleosporales ) ; #X 111 J5{ > A O J2& % & o 1 724 114
Dothiorella J&HM AL T 55245 e AP IF 20 5 B —r 3 2B AR — eSS NN Dothidotthia
Y5 Botryosphaeria 1Y) 72 5t % 7 & F 05, ¥ 9 J& T8 45 i B i — B i 2 BB AR 4FHF Diplodia,
Lasiodiplodia F1 Dothiorella =3 X435, H i Ay 1554 e R 18 ANRELe)

1. 2 )% e JEE TR R TR RIS A5 45 M B L 5 2 0 OC &

) 2 VA s A R L TR R AR N AR H IR AN 2F UM 5%, Botryosphaeria dothidea | B. stevensii #1“ B”.
obtusa YIRET | E SRR AL Tt AR S 2 (B A TEA R 25 bR BUA IR AL FRAEA AR [R] . T ITS A B-
tubulin 434775 | #2152 59% 3 1Y) Botryosphaeria spp. , 3:453] 9 4332, “B”. obtusa 1 B. stevensii 13 T [f]—4~43
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BT AR ITS X AR SRR ) Botryosphaeria spp. FEAT53HT,“B” . obtusa FVA EH BN — 32, W i 5 H g 250
AIFEE R TS FJGHE BURAE AT 78 N pa 3 R4 43 B 114 S0 ¥k Botryosphaeria spp. , 2453 8] Neofusicoccum
ribis( = B. ribis) , N. parvum ( = B. parva),N. australe ( = B. australis) , B. dothidea . Diplodia mutila ( = B.
stevensii) M1“B” . obtusa 6 NERET) HWFRFW“B”. obtusa BICITERIN Diplodia seriata , i Botryosphaeria E.
ANERE A A TR R 4

AR TRVABL ) 7 5 1 ] e 8 S T R B T 5 P58 AR R S P A2 38 Tl AL, L T A N AR o ——
Slippers %5/ F ] ITS,, B-tubulin Al EF1-o JH RFLP-PCR #5871 R AR A AR 21 b o 1 411 A AR O 114
Botryosphaeria spp. , #fi %€ T 5 4> Fusicoccum-like JoPE BRI Rl B. australis, B. dothidea, B. eucalypticola, B.
eucalyptorum F1 B. parva, (A K15 ) 2§ & WL HGE TR B0 B, ribis, SR, X C A F AW LW B.
australis ,B. dothidea ,B. parva F1 B. ribis #7405 5F K PLX 4 FpEEBRAE= 4 Fusicoccum-like JoPEHIAb | 15
A=/ Dichomera [A/AETCHERS  HLH ITS AEMKE — 35 M DX S ARS8 MR 0 1P 50 24 st Ade A i 759 3] 17 56
WE, B2 T B. australis B. parva F Fusicoccum macroclavatum Ab i85y 853 T Dichomera eucalypii'® . FAN T
Fusicoccum-like Fl Dichomera [R)% JTCHERIAN , MM 43 B BB Lasiodiplodia theobromae™* ; Taylor 41 F]
JH ITS F EF1 -0 3 IR B4 R DX PN 22 MORAE ) 1 007 2 J36 i TR R N AR LT EA T RGE R & 204, A%
T 1 AR JE——Aplosporella . WFFEFRB, H R K B -5 F B AH 5 A4 4 4 Jo8 Jis T R FL I L AT 23 b, 20531 5
JE&T 8 J@ G R A

Z Rl Botryosphaeria spp. BESE T M4 , (B0 LA Rl S 52 PR LM A, 1T DNA 790 73 5 [ i il 4 JE
IV 25 eIk E 1Y Botryosphaeria spp. ,#53) B. australis ,B. dothidea ,B. lutea,“B” . obtusa,B. parva,B. rhodina
F B. stevensii 3 7 A4 s A6 B AE 5| ) 25 B 5 9% % | I BR DL L 7 B4k, I8 Diplodia porosum,
Fusicoccum viticlavatum , F. vitifusiforme 1 Diplodia sp. 4 53321 s Pivt 21 FJ ITS Fl EF1-o0 2 51 BF 5% 3K H)
VAR ) 2 e b i e A A T e R BB, AR B 4 S SR EE 8 N F. Botryosphaeria dothidea , Diplodia
seriata ,D. mutila , Lasiodiplodia theobromae, Neofusicoccum parvum ,N. australe ,Dothiorella iberica Fl Do. witicola,
Hp B, dothidea ,D. seriata ,N. parvum F1 N. australe 4 Fht&5 103 Flpg JE AT Fh | (BAS[6) R e (B] & 7545 L A
At i E 2D ARG

Ll T AR AR 76 B 58 0 300 I 2 38 30 A 2 e S T R L TR 1) S 5, S OB T B AR BZE #S . Denman
ZEDIR FHIE S 2R ITS 90 E TG LR IR 1Y 5 4> Botryosphaeria spp. J-EAT T ENTERERE 7040, (Hiz bt
YA ) LB P S BR AR Fe — AR A AL il , A TR R) ARG Buchinghamia F1 Banksia K AR
Protea cynaroides 1) N. luteum ( B} Fusicoccum luteum , FEFN B. lutea) BNANE— R RBE, AR AR, H
i E 22l LU MR B 19 Aol 2 Je Js T R L T -5 HL 2 2 AR OGN, e BULS& T R ASE. Banksia coccinea
) F ARG AE L e IRBHEPI B N, protearum , W& A= T IR FIRE 5 5 17 2 51 8 /Y Ll e IR BB AHOCH V. ribis
PSR N. parvumm] o

) A TR R R R AR5 2T SR AR SR T T 9 2 O T P DI 2 A s T S B AR S JC P R s AT
FET ITS-rDNA B RGBT, WOIZEREAT 730 2 A RGL0r 30, — SO B O3 A 8119 Diplodia , 73—
ANy 3 HaE W # T Fusicoccum™ ;T Crous %['ﬂﬁﬂﬁﬁ LSU rDNA X} %24 FE S W R T R G KB 00T
R IR, Diplodia 1 Fusicoccum YA JE 28, H. Diplodia 1 Lasiodiplodia AL T [al—4332 , Ao, iF—
X Diplodia , Lasiodiplodia 1 Dothiorella 3 > H. I €4 43 A= 461 - 1) Jo 1 24 J& i 47 22 3 A ( (ITS |, B-tubulin FI
ACT) BG40 , A5 R BB AR A b =35 DX A3 JF, [ HZ A SR 45 2R s th 13X 3 R 5 H 27 R AR G
Diplodia FE KA TRRTHEY) , RA D EAEW FAEY IR T ALY 683 2 3 Lasiodiplodia TERR T HEY) FI 4
FAEY) b0 & A TLER RS 5 1T Dothiorella UL F R FAEY " o B AT UL 4R 400 2 7 4 A s R R L 1 0 R
(925 3, FEC AN 2000 ZFZEHEL T, AU T S0 FhGE TR .

MHIE FEEER R AR B KRR GTFFERROPR AT LUE N, BE 5% £ R A PR 2 £ L AV
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SR AT AR L R AR A A TR A A, B E AR AR TR X R S (X
B ALY, N Diplodia pinea F1 D. scrobiculata W25 A= F 105 @ F1 B & 3 | T Neofusicoccum eucalyptorum Fl
N. eucalypticola RFEMAER 43 B5 %) | Saccharata protea FI N. protearum J2&: 111 B HRFL A L AL 1Y ; 55 S — B A8 24
JERE A B 1Y A E B A 1%, W Botryosphaeria dothidea, D. seriata ( = “B”. obtusa) , B. parva ( = N.
parvum) ,B. australis( =N. australe) ,B. stevensii 55 ; WA WG F B | — L JFAEHOA N T EZF R LI F
BOFP, 4N B, quercuum (3 F N Quercus spp. ) Fl B. ribis(2F 3N Ribes spp. ) bR I HAH ) B2 EIEH . HiEF
B A4 1 IR 2 i Ao 7 A A 1 A3 A A R TR 2 B R T A A P 10 e e s T R L TR et
IR 7 ARG B AT T8, AEAA IF S U S 25 82 5 T R T T DA o S AR ) ) M 1AL 7, D T e
FLAERRA T RENE ), T 0 B T A 5 % 06 R SCHL RN B B A9 56 2R L B 4 SR G B I B A E R Y
=94
1.3 2 A TR L TR 19351 22 A 5 i PR 5

2 R TR LB 0 A B S AR A — A S AR IR B I, A B AR 5, A LE A X A
F A R SR VR TERZ A 0 N AR LR, R TR VPR A [ R Y RS, T BN E AR IR ST R A g
&2 REVE R RER LS5 1 . BFCR I, FELEs 0L T, BORME SR Y J1 T e 5 DNA FFAEA & RFLP-PCR
RAPD F1 SSR 43 F#ric & FH TS Diplodia sapinea ( 5| EFA diplodia FIAS AR ) A1 Gremmeniella abietina ( 5|
HEWMH scleroderris ﬂfﬁ%ﬁ) X P ol S L TR R e E"J%%UH&M o

Diplodia pinea( [7] %4 : Sphaeropsis sapinea)s. lat. EFAR B —Ff PN AE BCBR , A2 — PP 76 0 DR AT, B 2 —
MFE AR, RIEEFIESFEFRERE, Palmer 557 1987 4E45iA TR E W D. pinea W NTESR (A
B), HE 5] RAPD bRic MIESE ™, J5 ok A FFE AT TIZ 0 A5 =SB S BRI RE Y55 DU S, De
Wet Z5° F RAPD Fric MBS RERF IS ENJE 1) D, pinea HIRE 158 TIZH LS C AL HAL T HHE A AUfY
K ;Hausner 55" Fl RFLP 45 & TEA2AAHEAR BN K D. pinea WHETA — MBS 1A, HATI/MF A
BRI B BRIz 6], WFFE & PR D. pinea A RDE S B e B2 RAPD Fl Iﬁliﬁﬁi%%ﬂﬁl[s” o Burgess /:#[53] H
BFEFAE (VCG) MR B AE 24 Mo 58 54 ( Pinus radiata) 10 D. pinea PRSP RE A 56 K 7Y ZAEVEAE
FLA, T SSR ARICHE B VCG BT, R BLETA INAARJELHY D. pinea WK WIEZS B B4, 1M BT A K H B
EERAY AR AIEAS A B H D, pinea FPFEH IROCHI MV A4 26 (A B 22 PR AR HE ARG, B A B0 AR AR
i, TEHT Y 2 AL T A, T D. pinea W73 S RAR B 53 AT SRA, HLHGTHE S Rl 4 ARG, P
PR e R RO 5P B I S B AR 5 | T B IA R 2 K, MR BRSNS | H S E B — MBS A
AL 11 A28 SSR RICsr 0T 40 N ARFIES R D. pinea BRE K H S5 HE 3 MESHEWHLIX /3T, I
WEREA T HUE“B”. obtusa WICYERL( =D. seriata) , T 3 FOESRI C BI5 A BIFSCR LIS B AH
NEY) 4 BRI B RS AE SRR R R N FHZ SRS ST SSR ARiCH gt 22 S R IMIE S
A BUH B B IEAS B B H A D, scrobiculata , £ D. pinea s. lat. CA$EE /D 3 A~Ff——D. pinea,D.
scrobiculata TN D. seriata™' . JH} SSR FRiCHF5E 5SS [0 D. pinea, 255 Wsm FERAACFEERIY D. pinea FhEE
R =2 Z2 R ELASFE A i R B AR TR] 5 SR T IR 4 JE SR SR E1Y D, scrobiculata FUEES3HT , RIIAL AR
WX D. scrobiculata FiFEAT TR A U FERA RS , AN RIFEESA [ CRRA ROEAIEH

MTHEGE D, pinea &R 43 SSR A5 il W & H T H A & M——Lasiodiplodia theobromae ( 7 £ %4
Botryosphaeria rhodina) ,H 19 %F SSR S¥¥ 3 L. theobromae B‘”f%ﬂ%ﬁ?ﬁ”(/ﬂ;* 10 X 4& D. pinea Fnic 5]
Y)) 25 R A R L. theobromae FhEF I8t 1% Z2 4% 1k (14 52 i B 4t 380067 38 %ot HL A9 2 g 5K L i SSR A
CWFFER A AN [E) 25 EAUR [ X L. theobromae TR 13545 Z2 FEPEFIHE IR 3l , IA 200 I T 0 2 £ %
At TEAN TR 27 32 [E] A 5 AR R Y 5L PRI 20 5 AN [] DXCBUA Y L. theobromae B A7 AE A 18t 14 B8 5, LI A 22 it AR
FRRY L HE, X8 SSR Arid K& H T 058 B Diplodia JG % B Botryosphaeria spp. (1 D. pinea, D.
scrobiculata F1 B. rhodina) , NREA SHBAFREIREL Fusicoccum ToETL) Botryosphaeria spp. (Ul B. parva FB. ribis)
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B AL £ FF P A EE R 3l [A] 81, Slippers L8 JE R T 8 & SSR Frid I T HF 5% B. parva ( TC P A Ky
Neofusicoccum parvum) Ko ARV Fh B 35 4% 2 REPE AN L R 8l , w8 P 6 B0 34 A H] I R IR ARATA T
MALH AR B, australis( ToPERL A Neofusicoccum australe) W T2 P41, 45 S\ b WA R A AR 5 1) 3 R 52
WL ZIR R BT E/‘J%:H‘Eij%[sg} o WA, SSR ARic i H FiF5E Macrophomina phaseolina B 35 1% ZREME T
2R R 2 O S TR R ) — A B 3 S, B TIZ A I LB P st AR VRIS I PR Y RE 1 AR K
(22520 T 12 X SSR ARICAT 109 #R F SEEARIF M R[5 09 M. phaseolina FHEFHEAT 44T, MRS
2R 7R X BE R 18] A 52 1 20 A 1 M H 5 6 2 A T R P R O TR ) ) e RS RE A I h B s AN SRR Y 25 5 (5
PR IRIE — A g AR
2 REFFHERAMERNEXARER

FEFR I, PR o2 3 TRTRH 5 R AR AR T 9 2 o L i A1 4 [ 5 A2 45 IMROR (AR AR RGeS 45 ) 1) A
JoT T B RISRARE (SR AL MR ) W™ ] A X A S TR R A AE Y 2 A T T S A S AR 2R O T AR B
W R GRS T2 7 TR BIFGE D o F I 8 2 A s T s B AH DG L TR e T 410 7 20 {20 =g 48
R, 30 W UL Y S 5] SE SR 48 LUIK 1 Botryosphaeria berengeriana F1 52 5 8095 B B.  berengeriana f. sp.
piricol %) 31 80 ARAX | Bl SR U RE TR T ISHE LI 7 | 0l T A B AR FBCAE T R 2 e A P
FEHT; TR X bR AR TR A ), K H A 6 A Guignardia JEHT AL 3 AT ER S

T ] P 7 2 P s R R L T 114 53 A 252 IS T A vh 7 st A% 2 e 1 B st % 3 A IF SR
sk LR AE ) ] RAPD \ITS-PCR-RFLP J7 B0 UE 1 4 %8 188 s 081 J&8 ELTRI (1 Dothiorella JCIERL S HAL MR A 95
Jpad Ji Cytospora Dothichiza , Coniothyrium 55 TG B J& WIAE G0 40 FE G 2 o % ) 2680 JA6 s AT T L 1A 1) 3t A% 43 Ak it
1530, & %8 EL I ELA 8 R 9 20 fb B4, 28S tDNA-PCR-RFLP H1 RAPD #5iC 43 1 % Wl Botryosphaeria
berengeriana 5 B. dothidea A [f]'® o %ﬁjfﬁ%m] 1A ITS-ntDNA J¥ %) 73 #7 45 3 % $¢ B. dothidea 5 B.
berengeriana  [F1H) 544 UL . B ARHEAET SR SO | T 95 LA BB S | LA 56 B0 1Y B
berengeriana #47 RAPD 43471, & BRFE SO0 T 5 T8 L RD IO B A8 1% 25 R 30K, Liu S5V H RAPD IESE T %1
FIB AL oAb 5 b PRI 25 A4 22 52 JC IR B A G PE . RAMs 20 #7 ZISK 1) Botryosphaeria spp. WA EA 4316
MG AEAF B 7K ERAr, Al LLo3oh 2 3 4 ASSRERE Ud BH BUZE RO Ay 4 7 2 e s o s A e — D R R AE  fE
XS BT AT RAR TR TR AR M2 7 LA RIS ARAE ISSR BFFT i 45 R W A MRS Bl B.
dothidea STEIMEREY F. aesculi THEREL 100% SCFFREN—2E, L, R4 ATRE BB FtR B, dothidea ,
TeVERIAIE Dothiorella gregaria Wi & F. aesculi, F|H RAPD X5 | AR AS I 1 TCHERYRE D, pinea 17
BT, KBS 3 AR
3 E@Estie

2 e PR TR R R A UMY AR IR N AR LR B E O T . 0 2R OB A O TRt
FL A BORTE | AR BB 0 SR S - AR A [R) B AR A9 A5 0 R RIME  EATTHE A SRRV AR S T fg
AOPRZ I TE /D 1A W2 ) D5 JR O ) 2 DA s TR R LA Y 20 2 T 9 4R 48 T D TR JE R 2T DNA
53 ¥4 T H B4R SR B T T % AR 2R L T (4 R R 35 4% 25 4 Bt A% Z AR VRO, RS LT 10 43
TAESAIER S T ARSCHE B MR . ER, A e R L 2 RS R A I Ak, HUHR A
NZEB AR Z —, B2 IR E W 1 7 AR R E W R b WA AE — L () ORI 15 et
W7, FERIAER Y E RGO T KRR Gt 2R LR 305507

(1) B HE R A B 3 Z RN, REGEK B RAZAMFRA R R TALOLN RN, RARZRERE
F5 2 F BV RORE A DNA JED (ELR3T OB IE 5 5% 22 B JL B S0 361, 200 B-tubulin T EF- 1o FOJEIR B
1A% BE R 20 ) HE S B R I T LR I S IR OC R AP M Ah LR SSU R R 22 R T 22 4R 13
T IBFSE RIS [ MSUL/MSUT Fl MSUL/NMS2 A3 th 444 26 JA s T J M LA DG EL TR DX 1) 20 ko
BUT , BT AN RIS 2 A 45 SR — S0, T B3 1 X R GE  B OC 2R T, DRI G PT R S S 5 114
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FEFVAAT . WA, RE R B FIESO T UE DR s Fh AR R R R RE L B ¥ ksl T
A=W 2 REPE R L ORI ST | TR A B T T A b B AR AR MR IR R A A R A A e R Rk R T
FH P58 32 DR TG 1 o) 4 4 e M TR R ) R B K B R R SEA Jex HL 5 2 LA oG RIS AR AR 2L

(2) BRE 5T FXRRZPFGEm T HE ML BRE 55 5% E X e AT, W
75 JAE P PR R DN S8 LB 1 2 B AR K, BB A7 A T — S AN HOC I 25 3 b s 1A S 1A 25 btk RarAF
H—KHY ., BESHEXRIBIFR TR B R X8 20 E 2 i T A 4 48 A s T L L 0 %
707 208 A R T B IR TAE,

(3) BEFBIFSE 7 1R 0 & J | DATRT BRL (%) BRI R 24T 1) A 30 ) 8 1t AT, 20 A e B R i T g R iR 5
FI AR 2, ik DNA F5iC( RFLP, RAPD, ISSR, SSR %5 ) T 28 Ji F 7 44 J36 165 T Bk L 1 1 3 A4 22 RE
FFPHE AL 250 SRS SE . XU AR Z 150 F-Fric, A e B2 s A i 2 vt i nl i, AN TR Y
S FARIC TS 2N A oT 45 A Br X 3, a0 RAPD 25 & 524 Haes 3| Diplodia pinea s. lat. ) A B .C =4~
JEASEL A RFLP XASE] TIEAS 1 RIS 3 & bRic A B Tt — 40 B AR ST s 5 Z R A B T
YES A RGP Y EEAGCRNRUEY A BT IR U O X MR A 7= J7 T 3 R AR AT Rk v G 5
Wi 7 A I R AR R B, dothidea R TR B BR B EUR 1A 22 519, {0 B R R R 21 H Ay KR
AR PR, iR AR B REAS B X B0 H AN R B AR I 2 FARIC s B 5 (N2 PCR sl e~ r
%) o
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