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Abstract: The method of combining traditional morphology and molecular biology was used to identify the

pathogens of leaf blight of clone seedlings of Pinus armandii at seed orchard in Chuxiong City of Yunnan

Province. Pestalotiopsis lespedezae and Alternaria alternata were identified.
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Table 1 The classification standard of leaf blight

of Pinus armandii
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| 519 FA1/5'-3' SR A
94 °C 3 min
ITSI TCCGTAGGTGAACCTGCGG
185 rRNA ITS4 TCCTCCGCTTATTGATATGC [94°C 30 5,56 °C 40'5,72 "C 50 s]X35
72 °C 10 min
94 °C 2 min
Bt2a GGTAACCAAATCGGTGCTGCTTTC - o o B
TuB Bt2b ACCCTCAGTGTAGTGACCCTTGGC [940 \C, 30 5,62 °C 405,72 °C 60 s1x35
72 °C 3 min
dl CAACGGCTTCGGTCGCATTG 94 °C 5 min
_ gp w o e e e e as
gpd apd? GCCAAGCAGTTGGTTGTGC [94 C 305,60 °C 40 5,72 C 50 5] X35
72 °C 10 min
94 °C 5 min
Alt-for ATGCAGTTCACCACCATCGC L .
Altal Alt-rev ACGAGGGTGAYGTAGGCGTC EZ{C(’ISO 8,60 'C 40 5,72 °C 50 s]X35
min

2 HER50M

2.1 M HEFEE

Xof A6 LA o = ] B Ji) 0 i, DX ) 6 1L 8 i35 1) &
i DUHEAT T IRER A . PR R o E R E
AE LIRS PR RO . 99 D ) 22 5 P i ksl R T IR AR
A B A A 00 A N B R T KR B A
0, B e BT R A FE AR (B 1 o X A 1L s it A s
EAT L BRI L 25 5 5 o o A2 Ll A b el I A 99 1)
YA 81. 54 %00, 144, 9% THHEECH 50. 5140. 136,
2.2 BHUBMHHEREREIBLEE
2.2.1 JmBREM B AR AR bR A AE
S E NPT E . IR T 60
ASFHR LRS54 AR5 o HSS1— HSSS,
SE B AR Ay ) S 41, 67 %33, 33% ., 11.67%
8. 30 % 5. 00% . Ho vy HSS1 5 B Bk H B0 45 3
1R HSS2 5 T ikt B 3 v, JF B 2 2 T 53 4b
3G EA WL R
2.2.2 MR EN HmERIE KAt IRER S
Fp o B @RI T T B e e . 45 R R BT
5~7 d i}, HSSI S bRER IR F EE R
BRI R IR 22 I A L P 40 1 S DA i R B
GBI TT U I K g 60, 35 2 A (00 BE
A R BT AR Dy A O BT AN Ml R AE IR 5
F AR S T R AR TR o 0] 432 1) 8 1L &)y 7 b A 35 07
PR B 5 BE AR AR R R RS SR ) — BORY T bR L T
TRIL ST 22 B 65 5 I 4% Fh ) HSS1 5 T bk — 3K
FF Bl Q36 ) 25 14 . iz 56 45 2R 3R B, HSS1 5
FLTR R | R A Ll b G 0 i BOR T . TRV 6 Al
4 AT R AT SO PR B E L bR T HSS2 £3 F] R )
53 B I A3 IR ) — B0, HAR A A = )L 3R

W] HSS2 5 BT s J2 7 | R A8 LW i il 9 1) B0 14
¥ HSS1 S H k5 HSS2 5 18 bk A A8 3% Fl, 45
TR I 2 A TR BRI B8 R 1) L R — 3 1 4 K
Joa L R HSST % 18 vk 5 HSS2 5 I8 B A B2
Y23 I A8 1L R A Y R R BE (TR 2D

2.2.3 Humrt BB REEFEZ O HSSL
73 S BRI P P B PDA B3R 86 B EAT R 3R, 7 d AR
JE TR 0 TR % I T R 1 T O IR B, A R A 10
d B HSST 9 J5 & bh 7 16 . 75 3 v 3% 1 T2 R £
WA W ¥ HSS2 5 Wb 3 PDA K3 1.7 d
P 5L P ) 0 TR i L TE R ) SR K L S O R A
P22 50K 8 T 1 6 J5 30 32 8 06 fn TR A8
R (3D,

HSS1 i IR 8 AR 7 o B, s AfF
RYFEEIE A 3~4 WAL i 5 > 41 A R, 434 1
T RANHN 22,1 pm X 6. 1 pm, H1E] 3 440 i 5
WG, KN 13.2~17.9 pm, 35540 i B 4T, G
E I oA A6 T 40 i b 5 2R 2~ 3 ARG (A
J& 2% T M8 22 K 9. 4~18. 2 pm, B 40 M F
HA 1 MK E 2, h A, K 3.5~13. 4 pm, HSS2
5 TR I G A A R AR AR BE AR B IR L A A )
B, o A4 KNV 18.9~8. 1 pm(E 1),
2.2.4 AR R T % BRG ITS Al g-
tubulin FER BT HSS1 SRR EMWE R G KB W .
Btk HSS1 5 P. lespedezae B —Y A EL
FE RN A )27 S e 5 A 020 M o | kR A LL A i A
95 (1) HSST 595 Ji T8 Ry S AL F L8 2 B AL (P Lespe-
dezae) ;B ITS . gpd 1 Alt al FeH F BExF HSS2 5
SRR M R G A B WL E R HSS2 5 A. alternata
Bh— B RE HSS2 Sk R %2 N
HBBEERS AL (A, alternata) (K 5. K 6),



184 PO LA B 2 4 37 &

| “" b

L
Ea—d: QU AR
B1 flnMERER

Fig. 1 Symptoms of leaf blight of P.armandii
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Fig. 2 Symptoms of P.armandii seedlings inoculated with isolated strains for 7 days
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Fig. 3 Morphology of pure colony of pathogens on PDA medium
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Fig. 4 Morphological characteristics of pathogens of leal blight of P.armandii
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Phylogenetic tree of HSS1 based on the concatenated data of ITS and B-tubulin sequences

A B SR A TR 2 BHI(P. lespedezae) Fll
HREEEAR L (A . alternata)2 B, i 5 B 0 5 467 4R

Fig. 5

Zb 5tk

XF N AE LI R &)y P o i G g A B 0 B HEAT T
R EE I THEY R EE RS EES ST
AW SR AR — B S BRI E L B S i E T8I
AL AR LA 203 T I A ) D T A SR T UL 2 4
(P. lespedezae) M H.PEEEAE L (A, alternata) ,
TEE AR IS B R T ORI AGE .

AT A Ok Bl A AR L P e TR bR TE AR B RS T
R 5 T R i ™ . A L T R A
P R I AR B R L SR AT I L S T AR AR Y
ARKEE . B A LS A B R S
A5 388 3 % 48 LA &)y P A A 8 RE ROUL 5 L Dt
ML 22 e o> TR ) S8 i 8 T AR LA i

iX

SIA
I

TE (7K AZ 285 A 5 T g Dt () Jes 1 AN ] . AR F 5
N T B P. lespedezae 5 A. alternata W% Z
P.lespedezae 5 A. alternata 2 /> Bk A B £ F,
KB 2 A TR B 4 v A X LB — R b ) 2
KIRTEE XMW T P. lespedezae 5 A. alterna-
ta WYSRFR 2 AN TR PRI 5 | B4 LA I Ak o 1) o Dt s
22 A TR AR AR G A8 1L RA &l F I 23 R A R Y
RIRTERE 23k A B AH OC 1% SCHR Bk & 3L Hi A 4k
STENEORTIE ASARINCE') =3 VSR 5 NS C1F A S (s
9o R R B RAR AL, 26 AR R s 00 48 L ik e DA 2R T
U At 2 A A €5, ) 30 L B BORE o TR A
it B 21 2 38 L Ah w5 A W 20 G IR L S 0 3R i



186 PO LA B 2 4

831 Alternaria burnsii CBS 118816
99 | dlternaria burnsii CBS 130264
Alternaria tomato CBS 103.30
98'Alternaria tomato CBS 114.35

Alternaria jacinthicola CBS 878.95
100"~ Alternariajacinthicola CPC 25267
Alternaria gossypina CBS 102601
801100' A/rernaria gossypina CBS 104.32

100

Alternaria alternata QY-2
Alternaria alternata CBS 107.27
HSS2

Alternaria alternata CBS 620.83
Alternaria alternata CBS 121456

0.005

Alternaria sp.YZU 171916
1004 7¢ernariasp.YZU 171921
Alternaria alternantherae CBS 124392

Bl 6 BXE ITS.gpd Al al BEEREX HSS2 SREBRMERZLEN

Fig. 6
7 A AR/ R N S B LA AR TR A
FAETS . (A [A] A4 2 0 TSR 120 It i [ Js T B At
ol Q15 S A A R AL 2R Al T g T A B 2 22

Phylogenetic tree of HSS2 based on the concatenated data of ITS,gpd and Alt al sequences

ry of an endemic conifer tree Pinus armandii in Chinal J]. Ac-
ta Botanica Boreali-Occidentalia Sinica,2019,39(1):42-51. (in
Chinese)

[18-19] - . (2] EFR. B8, CE. RIRF 7R Tt R I 6T e 1],
%%@;(P. funerea) ° ﬁﬁ%lﬁ*ﬂ%&ﬁ*ﬁﬁﬂ@ﬁ = bROBROL R . 2007,36(5) :1-6,9.
Eﬁﬁ*%?uﬁg%@(f) citrina >[22] o WANG X R,ZHAO Y,SUN W S. Blooming characeristics in
Mﬁ%%%@}% Pestalotiopsis sp. %*%EEE@ clonal seed orchard of Pinus armandii[]]. Jilin Forestry Sci-
ﬁ)ﬁ%]‘ ,E/ﬁ\§|@$§%nfﬁ£$u n*;‘:ﬁﬁ;{jﬁ ’Fiiﬁd‘gﬁﬁ ence and Technology. 2007,36(5):1-6,9. (in Chinese)
*E%%t[zg—zﬂ H#i . %F T B4 2 8 6 4 % 5 (3] RBES:, MR, XN, 4. A2 LA T R Al T [ &5 9 it 5 F
’ o SRR 05 R LI, 7 PR BE 41 2006,26(2) 14851,
ez e RE N Wy 22 78
ﬁ KEE[JX@EE ’ ]}%%/‘\Eﬁﬁ%:}: ITS %E‘%gﬁlﬁ’fﬂ‘ ZHU X D,LI T S,LIU X Z,et al. Studies on fruiting quantity
e L F=2N 2 N
@gv'fa%}% K}/I\EX{XE?% ITS %%E%%Eﬁi&%‘g of Pinus armandii clones in the seed orchard and the seed
/:HEE Ij‘] E@%Z%ﬁLZB’ o Zliﬁﬁ?{%ﬂ: ITS Fi ﬁ*tubull‘n quality[ J]. Journal of Southwest Forestry University,2006,26
2 KP4 AL RS P L2 00 A5 A L T (22448 51. Gn Chinese)
TR 5 52 T R P 2 BHL(P. lespedezae) C4]  Zpkag , A= gt Rl, o000 ). 8 75 Ak 2152 ROAE 1L #A o il 1) T 5
L ) 2 AR 2, 2003, 31(5) 1 115-
LA L B R I — . BERS TR (AL EJ1]7 P AL A MRRE 4 K 2 4 A AR B4 L, 2003, 31(5) 1 115
. ) t T L < |- 4H % Y e hds 4 :
ternaria sp. )E/JE@E%} lﬁL{Eﬁ%*ﬁﬂ%ﬂ:}lm ¢1E LIL Q.L1J K,LIU Y L. Study on the extraction of seed ker-
%E%UE ’ Qﬂﬁéﬁﬁ'%‘{’ﬁ;ﬁﬁ %%?Uﬁ E/:Jﬂ(s[z‘iﬁ_éxﬁ ’ ﬁ% nel oil of Pinus armandii via ultrasonic treatment[ ] ]. Journal
%j/l\%@?‘ﬁp ]‘E—IJ r?ﬁlj *H {LJT@E%} . {R{Rm% ITS 3 of Northwest Sci-Tech University of Agriculture and Forestry:
r?ﬁuﬁmz:ﬁg)l%d\@%ﬁp%ﬁ} b EE]J %»Z‘U . JJ;[:E:J‘ Natural Science Edition,2003,31(5):115-117. (in Chinese)
LA A FEH 2| Yok %o 5 Fh . ARG R [5] kM, 2= FH, A K, 5. AR R SN HIV 3% P 1 0F 5%
(7. w32 EE E 2 ,2014,25(1) : 25-26.
» y ji B4 > j
x| %5&?{“ Hz%}?f@: ITS;:{’ id ?Fﬂ Al ai z ZHANG Z,LI C Y.ZHENG Y T.et al. In vitro anti-HIV ac-
%ME/?\/ L‘k H ﬁi ’ 2;. H ﬁj‘j‘&%th‘{ﬁ {Eﬁﬁ/’ﬁ@ﬂz T tivities of extracts from Pinus armandii franch[ J]. Lishizhen
EFI%%L%*%@ (A. alternata) IElli %I ﬁﬁ—ﬁ‘ [J-l VA EH‘ *Eﬁ E/‘] Medicine and Materia Medica Research,2014,25(1) :25-26. (in
T — M. AR R S K E 5 o T A E A Chinese)
ARG T B 5E AL AN A B R, Xl (6] BAAA, 2 2R 4R LA b bl B S BOR [T, P B MR B 2 i
. Do e L 1994,14(2) . 83-87.
25— 2 95 B 1 A 05 T IR N
R e E’J IZ\ \‘Aj:El rfﬁT}i ‘/\ﬁ{j’ﬁ% ZHAO S S,LI T S. A study on the technology of establishing
Hj“H_j,j]Z}ﬁﬁ = VIR e by e ° Pinus armandii breeding gardens[ J]. Journal of Southwest
Forestry University,1994,14(2) :83-87. (in Chinese)
S E WK [7] HE T 3K 5 D 7 2 06 X L 780 5 0 43 1 T

(1] T, (K, T, . b E R FR o F A 1L w09 B &
PEAR DT S W SELT]. PEALAE 24 4. 2019, 39(1) 1 42-51.
WANG R N,BAIJ Q,WANG M L,et al. Evolutionary histo-

FEFBFELT]. PUALARZBE 2412, 1991,6(3) : 8-12.
ZHAO S G, JING Y, ZHANG X Y, et al. Distribution and

damage of armand pine blister rust (Cronartum sp.) in



FUAE 25 FE R4 LA b T B T 1 2R 400 T A 99 0 T T 4

187

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Shaanxi Province[ J]. Journal of Northwest Forestry Universi-
ty»1991,6(3):8-12. (in Chinese)
gk P T e i TE A A5 SRS o8 A6 0 T T I 43 B E B A
Pr2f RS B 0], A PR3, 2018,45(4) :900-907.
ZHANG F,FENG T,HAN Z M,et al. Biological characteris-
tics and molecular identification the pathogen of Taxodium red
blight[J]. Journal of Plant Protection, 2018, 45 (4):900-907.
(in Chinese)
R BRE AR PN AR A5 AL BT IR G e v R O A
(0. e bRl B4, 2014(3) : 30-31.
DOy, EAR L SR AR S B AR LA A = A T AU B
G B fE T AR BE VR A TS L)), P AL AR B 2 4, 2017,32(5)
168-173,312.
MA Y,WANG H.DOU B K,et al. Geographical distribution
and damage degree of Pinus armandii and P. yunnanensis in
Xundian county[ J]. Journal of Northwest Forestry Universi-
ty,2017,32(5):168-173,312. (in Chinese)
TR WRVE  BRER. AR LA K/ ER I AR F A L R 45 R
IYEIRE R LT, DY AR 2 B 2412, 2011, 26/(2) : 114-118.
ZHANG L L,CHEN H, CHEN X. Effect of Dendroctonus
armandi infection on the volatile constituents of Pinus ar-
mandii in Qinling Mountains[ ] ]. Journal of Northwest For-
estry University,2011,26(2) :114-118. (in Chinese)
PRI R, 25 4R 07, E /058, BLUE rDNA Y57 81 B 78 0 A T AR
S R T PR 22412, 2005, 14(2) :120-125.
LIN X M,LI Z Q,WANG S X. The characteristics of rDNA
in fungi and its using for identification of ectomycorrhizal fun-
gi[J]. Acta Agriculturae Boreali-occidentalis Sinica, 2005, 14
(2):120-125. (in Chinese)
Ak A UESE . BRI B B H 43 B 7 T A T i i R ).
AT P A K2 2441, 2006, 12(2) :39-43.
ZHANG Z H, HONG K. Application of nucleic ACID se-
quence analysis in fungi taxonmy[ J]. Journal of South China
University of Tropical Agriculture, 2006, 12 (2):39-43. (in
Chinese)
T S TE . T2 RO A AP LRI SR LD, A B
Al K 27,2009 :42-44.
D5 v Ik, A8 A AE 5 2 LML b st o B RO AL, 1998
122-124.
BEOHE. K EFM M L. 1R B R AL,
1979:482-485,566.
TSR, %, AT, S KRS IR A 0 RO S B oy R
L7, ma bRl R % 4R AR B 1R, 2013, 37(5) : 75-80.
CHIM Q,WANG Y.YE J R,et al. Morphological and molec-
ular identification of Metasequoia red blight[J]. Journal of
Nanjing Forestry University: Natural Sciences Edition, 2013,

37(5):75-80. (in Chinese)

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

B BRSO, 32 55 T 5 B AR Xl A ol A 0 9 A T x BR
(I, B MoOll FHE2 . 2004 (3) :34-37.

LIANG H S,CHEN W P, JIANG Y. Investigation and coun-
termeasure on blight of Pinus tabulaeformis in Qianjiaping
forest areal ] ]. Shaanxi Forest Science and Technology, 2004
(3):34-37. (in Chinese)

TERKER 0, AR 0 . T R WA O A K A R B L BT YA 1
ARLID. MOl B2 . 2002, 22(4) 1656684,

LIANG Q X,PAN F Y,LI D X. Regularity of outbreak and
control techniques of Pinus massoniana cercospora needle
blight[J]. Journal of Zhejiang Forestry Science and Technolo-
2y,2002,22(4) :64-65,84. (in Chinese)

W A2 KR B E ISR A @ MOl B L 2001, 28
(1):35-39.

ZENG S H. Summarizing the studies on fungal diseases of
Cunninghamia lanceolata[]]. Journal of Fujian Forestry Sci-
ence and Technology,2001,28(1):35-39. (in Chinese)
BN — R 0 R AR L S B R L) . Bk B
$.,2009(1) :28,30.

TR AT UE S AN, A5 BT AR A R 5 R R DT SR L) 1. 7 AR AR
W R ,2017,46(1) :91-95.

XU Y.REN H T,WANG P,et al. Pathogenic Fungi of Pinus
sylvestris var. mongolica red blight[J]. Journal of West Chi-
na Forestry Science,2017,46(1):91-95. (in Chinese)

FAG R EF WA W2 BRI o BT A R
LI, 7 Pa A A ) 2, 2006, 25 (1) - 78-85.

WEI ] G,XU T,PAN X H,et al. Progress of research on tax-
onomy of Pestalotiopsis[]]. Journal of Guangxi Agriculture
and Biology Science,2006,25(1) :78-85. (in Chinese)
FAe R E, W AE SN TRERERITNAEME LS
5 E L BRI ] WL R0 ol 5 4
B . 2008, 34(4) :367-373.

WEI J G,XU T,HUANG W H,et al. Molecular phylogenetic
investigation on relationship of endophytic and pathogenic
Pestalotiopsis species[ J]. Journal of Zhejiang University: Ag-
riculture and Life Sciences, 2008, 34 (4): 367-373. (in Chi-
nese)

MAHARACHCHIKUMBURA S S N, HYDE K D, GROE-
NEWALD ] Z, et al. Pestalotiopsis revisited[ ] ]. Studies in
Mycology.2014.79 (11):121-186.

SR VLT SRR L AR A R PR I v ). A i A
#,2006,36(5):477-480.

WANG Y X, JIANG M, ZHENG L, et al. Identification of
pathogen causing dark leaf spot on Atractybdes lancea[]].
Acta Phytopathologica Sinica, 2006,36(5) :477-480. (in Chi-

nese)



