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The mycobiota of Pinus sylvestris trunk invaded by Sirex noctilio
WANG Li-Xiang ~ REN Li-Li ~ YOU Chong-Juan  ZHOU Feng  SHI Juan LUO You-Qing*

Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China

Abstract: The specific composition of inner habiting fungi of the trunk of Pinus sylvestris var. mongolica changed after being
invaded by Sirex noctilio. The different species and quantities of the fungi at different health levels (healthy, weak and dead), and
different heights (top, central and base) of the trunk were investigated. In total, 37 species of inner habiting fungi belonging to
25 genera were isolated. Thirteen species were isolated from the healthy trunk, and most of them were saprophytic and
endophytic. Twenty-three species were isolated from the weak trunk, and most of them were pathogenic and saprophytic.
Eleven species were isolated from the dead trunk and most of them were saprophytic. The highest isolation frequency (55.2%)
for healthy trunk occurred in central part, and the maximum species number (9 species) occurred in the base part. The highest
isolation frequency (100.8%) for week trunk occurred in the top part, and the maximum species number (13 species) occurred in
the base part. The highest isolation frequency (106.4%) for dead trunk occurred in the top part, and the maximum species

number (8 species) occurred in the top part. The quantities of the fungi decreased progressively in order of dead>weakened>
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healthy trunk; the species number decreased progressively in order of weakened>healthy>dead trunk.

Key words: Pinus sylvestris, inner habiting fungi, diversity, isolation frequency, relative abundance

FAM I Sirex noctilio Fabricius J& H i 43RG H]
Wi AERF R —, JEEERAZ (NAPPO)
L EARMEES (USDAY e HoE BAT “Alm KBS ”
AN . TR T 2013 45 7 HAE B RITA IR
ke 58 H IR B ORI R, T4y, ARt
XA 17 M (B ZRARIEES (L et al.
2015), HaF FH N IZESI IR FFA Pinus sylvestris
var. mongolica, SIEITAAE K TIC A ME, CiEk
B i N DA ZET: (ZERMS%E 2015). ek
5 # Amylostereum areolatum (Fr.) Boidin &2
Wb ) S AR TR, B SRR 1 7K 20 B ek D B B IS
PG AL 1K 7K CRE AT (1) 30%—70% ) (Coutts &
Dolezal 1965; Coutts 1969), #5 a4 HigEfit0h
TEIEY (Parkin 1942), BRI AR L) difE
BT HR s S A (Gilmour 1965; King 1966), Jf:
He o ol s AR U L AT AR R 1, ATk 3
HEHAEE . AR IENAR G, A7 F AR A AR
RIRh A E & 5 A e S I AR B IR OC R an ], DL
oAb AR HORAS R A AR B AT 22 5 2 [N
HRT M ICHRIE . Ryan et al. (2012) KIL 2 Fhfsk
Wi AR TH Leptographium wingfieldii 1 Ophiostoma
minus X HA R 1) 77 DI B 5 . Yousuf (2013)
I\ K /N HE 5 TR Ophiostoma sp. B8 W30 VE ) 1) 4
A. areolatum IFJ4EK o AR SCIEFEAS [ FEARZS 1)
FE R AR FOR 5, DA R L 4 s DN
R AT AN R FROIR A A T8 N SR R 2 E i
AT P A B TRT IR 22 S, LA kg A R e o) A 1)
FOE NS APPSR A

1 MRS ik
1.1 #7##

2015 4FE 4 HFA), 76 ey TR i skl
AR 0 A b 0 ol 326 O AR RS (AR IR
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BRMCR S, 3SIAR [ KERANE, BAA
IR VAR Ol 2l R A N ol R 17 U W G T ¥
H>50%) ], FET-AR CEORIALZE, B8R 4 30 ali il 43
v ) % 5 kK, LUt 15 #k, BB R S 30-35
., W4t 15-28cm. RERRFEAEEHBIE 10cm 4bHI R
B — N2 10em JE I EE ROR IR D Frid
HIETREA, BEEEAFEAS 1) | 2m A — N4 10cm
JE B B bRl A TR REAS, BRI A | 2m Ak
Y 10em JER B bR IC ) EARFEA . G
JIUERIG B S, FF ) N 1.5em 2o Aq IR TR AL
W2y 2-3cm JEIIARY, RSB AMFES, H
NG W EAES P ]S
1.2 EFES B

K H 2R 00 B3, REANAE S BOR T 41 21
(%) amm?) 4% 25 B, F 15%M 7 a BR4N Y 75 30s,
JC PR /KERE 3 KGR AT AT PDA IR FRILAT, BRI
b 5 ANALGUR, REASFESY 5 M. 1E 25 CREE
PR R 7d, s WD SR SR A h R T 1) AR K
O, FERIAT Al A EE TR AN B A O (5 754655 2006) .

HERHE (frequency, F): F=FEAZ LI
P 4G 3 B ST AR R B AR R AR AR 2 P
Hx100%. T HZGA] o F R 2RI, Pt
H RN HE R T 1000 LA fEAR 4 N AT L B O =F
R RN AN 52 22 AR G IR e AR A6 (R R
W45 2015).

X} £ % (relative abundance, RA): RA=J}:
— PR L TR (1) 43 2 MR R S PR R ) B R A
x100% . A SO PLH 8 s ) SO WA — W
WG L R BEAE R IO 2 % RASYS, IHZR
BEALATERE, R RA<Y/S, WZSRE R IRES
e, S ARSI B 2L (Camargo 1992).
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1.3.2 4 F%E: %M CTAB VA I L4l 4k i bk 1Y
DNA, PCR J 1 ITS-rDNA E41, 514 4 1TS1:
5B-TCCGTAGGTGAACCTGCGG-38 I ITS4
5B-TCCTCCGC TTATTGATATGC-31, FH I HL UK R
R, 34 7= ) e A6 RV E A w WY, FRa4
BioEdit SF AT Hi 2 Ab 2, 71 NCBI JEPH AT
UG L 208, 45 G TEASHFAE, K (Ainsworth
& Bisby’s Dictionary of the Fungi) f 10 iz (2008)
IIRRLG, W I

2 HER G

21 FRIBERSEFLNARETSERNEE
BEXREMK

AN TR] A IR S T 1 AR B8 P 3 23 8 3 LR
37 F (R D, H, AET 2 Fl A 5.41%;
THEWI] 32 B, 5 86.49%; fH T 3 A, 5
8.11%.

AR AR TR 3L 7 B B 9 8 13 F
AL R R 7 )8 9 B, Ry 42.4%, 1
P (M2 RASYS=19) 4 (1 K %
R E e
globosum. E % Penicillium sp., HH 4R ARE T
viride TRIARXS 2 BEfe =i 28.3%:; Hilif3 B 1E 6
J& 8 Fh, Kith*4 55.2%, 0¥ w2 ihE

Aspergillus niger. ¥

Trichoderma viride - Chaetomium

R 7E 0 E Sphaeropsis sapinea-
HARSEM L Alternaria alternata, B % A. niger
IAH XS 2 B fe i ok 26.1%; L iB15 2 B4 6 )& 6 7,
K&y 44%, LB EEE K BIMEE A, nigers BKE
5CHE C. globosum, FAXTZ FEHE A 25.5%. {idFEARA
[F1) == v JEE AR L T PR A 2R 3 B A 2 T 3K
HUWNABEMBAREZ, HPERELE C
globosum. HASHENS A A, alternata ZEAE AT .
H, BEHECE A
MAEFIATESGA P IL 7 B B LB 14 )8 23 Fre
FEPRPF RIS 9 8 13 B, ALY 69.6%, L

M@ AR A niger. /NK W 5E Ophiostoma
minus < H. K BEAS 4 A, alternata . IR 2k K B
Trichoderma atroviride ¢ ) 7 % Penicillium
glabrum, A /NKW%FE 0. minus (KRN 22 5 i i
N 21.8%; HEAFRIEE 9 & 10 B, AN
72.8%, PLFIEAN/NKETE 0. minus. S i1%E A.
niger. TABRFEIHTE S. sapinea, /NS O. minus
(RIARXS 2 FEd ol 26.4%; 3020 9 J8 11
B, K%K 100.8% (HT-41Zin] 4> 825 3] 2 Fh
FLR, PRIORARS RO T 100%), DAL FAER S
U S. sapinea. /NKFE O. minus, FARKSEIHEE
S. sapinea FIANXS 2 i N 33.3%. AR
T v R AR R A 2 AR /AN AR A A 2 )
BOR, MR ZFErESE PSR 22 Ok 300 BERT R
AETR, SR B AR TR FR AR T o Hor RS
¥l A. alternata. 2% A. niger. /NEI%FE O.
minus. FAEKFEHUTE S. sapinea FIVRZEARFF T.
atroviride TEXESGARM) L. W, FEEBEE 4. 7D
KW 5¢ 0. minus V52 /NGl 457 3 7E 2 99 AR TPl
HARFA, MABRFEAEE S. sapinea 1 A FA KA I 1 3=
EHURWAAEZS AT Z 0. WHPERE A
areolatum VF A FAM U6 (R L AR TR 70 S 59 0% 1A B35
BB o R, AR

MAET- IR AR N IL A A3 B 8 8 11
Filro KEFR 73 BIAG BI LR 3 J&@ 5 M, At 20 45.6%,
LA NIREEARBE T. atroviride. K5 SRl 27
Leptographium procerum, H ki RAEE L.
procerum [FIAHX 2 5 B =i N 40.4%; R4S 21 L
5)@ 5 M, KIHEN 87.2%, LA NIKLEAREE
T. atroviride, X2 &N 45.6%; A3 2 7
J& 8 Bl Krti® N 106.4%, PLIAELE A FaEkFei
S. sapinea IRZXAFE T. atroviride Ji§ B2k J1
Fusarium solani, AR5 fHE S. sapinea IIAHXT 2 &
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FFNE =AU/ o BAAE NS R A Leptographium
lundbergii FIYRZEAREE T. atroviride 7 1. ", F&35
HAT 53 A
22 AERBRBERSEFRNABERFESHM
A3

AN TR RS T 9 1 P 24 AR B TR
(79.67%) >FEFIAR (78.67%) >fHFEA (52.2%),
HZESAREHE (F=3.175<F(005=5.14) (& 1. AN
FAm AR RIS R B (83.73%) >t
B (71.73%) >HEHE (52.53%). i A b E H K
H AT R RN L, 59 ARFNIE TR (1) B AL
HAE B %, HE b X U B Rl A 5,
R A B TR i ok 22, T HL AR 73 #E (R &6
(AP 70 T i (= W [ A R AR (1B S |8

AN B R E RO ISR (11.0) >
AR (76) >ET-K (6.0), HEREF
(F=7.14>F(001)=6.93) ([& 2). A[F| T m B B
BIHRECER (27) > 1EB (260 >Rl (22). {E%E
SSIRAT AR T 750 B2 A SRR 0 R S 8 A 2
THEREARFIZET-AR, SV R P HEMERZ,
ZREME s AEAETORY, AR R D,
ZREE RS, RS . MR HEAR LR
RTINS SN eht 15 2 N o | 1B S 0 N

Isolation

B
Central Top

1 FRBERRASFAEETSEEFRAMERREZE
Fig. 1 Isolation frequency of the inner habiting fungi in the
trunk of Pinus sylvestris var. mongolica at different health

level and height.
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Fig. 2 Number of fungal species occurring in the trunk of
Pinus sylvestris var. mongolica at different health level and

height.
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AR PR L RN, R 20T SO T A
SURE R AR, BARERE, AUFE
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B, NEEL LS, Y TR BRI R R
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e, Lo R BRI A ) b ) BB AR B ORE
i, wrkhEEEE )R (RIS 2011); BT REBALE:
B AR 22, BEVR A R B2, B 0 T — 25955 IR e AR,
LIRS BR 70 F R RN 22 5 25 KU s W A U 46 A
—, PR E o A TT A () i RROR S AR K
FE BN s G AR RGBT AR Py AT B0 1R B ke 1
e A PAR IR NP UGS K 95 5 NG AR I 2 S el
ZANFEIAEE TR, P DL BB R . Bl A
AREESS, e AR H, W RE KRR, W
RS OB 5 R/ G R 55, 3 R S L TR A Y
%, TR OB AN G A R B AT
XA T T GG AR A R AR I R
TEARBFFRAT PIRE A WA B b, A3 BR 7 /i
Sphaeropsis sapinea J&FA S F ELHUR R, 11
FE AR AN [l BRI #5404, HNE BEA 35
ToRBHWIE 2, %W 0] LAE AR NSRS 3E kR
H T kEAE (Stanosz et al. 1997), X &k FHA 3
S50 FEZR R CRIBEARSE 2002). 2k H Beddingia
siricidicola 71 R WA I (1) 4% B 6 1L T- 1 2]
100%, AR, T /NaERAR, Bifasgcol &
7%—44%, SR /N i 45T R Ophiostoma sp.fg
% B 1 26 AE 37 ERR N Y (Carnegie & Loch
2010; Carnegie & Bashford 2012; Yousuf 2013).
ARHETH, Nk IS BN 5E 0. minus R
ERGTHII S. sapinea 1E RS9 AR AR ALH, FIREXS
T R A2 8 e 2R R 1R AR B B ¥ 3 R T4 - 3R
BEAE R AR By B TR AR AR A op (3 T AR S 59 AR
FET RN ARG R, J8& 8k T8 - Graphibum sp Fl1E
R BERE HAE R TR o0 A HOA AR, vl Rg AN
[ FHOR O T R MR A, SEGEF KR
KA (ML 2004). R PIEE A
areolatum {7 N FAR I AL AL R, R FIA TSI
() b B4 53 2S4S 2], T LEAE AR A BRARFIZET IR
ARSI 2], B A A R AR R AR
AP BILGR , BT LA I R R e A0 3 [ 2R
Jeh X e IS E R IR 3, {H Simpson &

McQuilkin (1976) £ Madden (1975) & BLAA B4
TR AR, 25 fis 254 R (AR A Ay, IX D 22 S 2 15
L5 A TR g R T B8 A (98 472 40 o A P A7 B R ol
FEH DL SO ) ) I 2 e A ORI T —
2T

I AR I, AS R HOIR S N AR FRAAR T
TS AAAE B AR R, HE AR =
SRR o AR IELE AR LN )2 A, BT DAL
5 L At b X A P A9 A AT A 0 B2, AT
AT DL B AR AL P AT S R R At At et e Ay A7
PRV 22 5, DA ISP v e 52 26 ¢ L L At b X
B BRI RS AR W] BEE
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