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Abstract

In this study, the endophytic fungi of root, stem, leaves from Paeonia rockii were isolated and cul-
tured. According to the morphological and cultural characteristics and other biological characte-
ristics, the isolates were identified by rDNA-ITS sequence analysis. The antibacterial test was per-
formed on the isolates and Fusarium oxysporum by the plate-to-lime method to screen endophytic
fungi with antibacterial activity. The results showed that 20 endophytic fungi were obtained from
Paeonia rockii and 11 species were identified by rDNA-ITS sequence analysis. ]2 was Paraphoma
chrysanthemicola (Hollés) Gruyter (epigamous), Boeremia sp. (phorozoon); J6H was Aspergillus
calidoustus Varga, and J7HEI was Colletotrichum coccodes (Wallr. S. Hughes); ]8 is Gibberella intri-
cans Wollenw (epigamous), Fusarium sp. (phorozoon); G9 is Phoma multirostrata (PN Mathur, SK
Menon & Thirum.) Dorenb. & Boerema (phorozoon) Boeremia sp. (epigamous); G1 and G6 are Py-
renochaeta lycopersici RW Schneid. & Gerlach, ]J1 is Nodulosphaeria cirsii (P. Karst.) L. Holm, G5 is
Gibberella sp. (epigamous), and J6HUI2 is Didymella glomerata (Corda) Qian Chen & L. Cai; J7HUI is
Peyronellaea sp. J1 and J6HUI are new to China, of which G5, G9, J1 and J2 can inhibit Fusarium
oxysporum in different degrees, the average inhibition rates being 57%, 57.2%, 28.8% and 54.8%,
respectively.
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HE

AR ERAFHR . 2. HNEREEHTH B, REESESE. B X rDNA-ITS/F 54
WSS RFEN BRI EMHITEE, FHxH 53N 2% R R 8% J) B Fusarium oxysporum
[ e B A AT PR R, ARG 30 IR AL B T) B Fusarium oxysporum i) W AE B bk . 4 REH, NER
HIAFIRB20NAEERR, SN STFHRECH 1150, J2 8% 2 KB W Paraphoma chrysanthe-
micola (Hollés) Gruyter, J6HUI N Aspergillus calidoustus Varga, J7HELN 548 2 | # fil Colletotrichum
coccodes (Wallr.) S. Hughes, J8A/KIB4k JJ ¥ Fusarium equiseti (Corda) Sacc; GOTPEEI AL EZZE R
£ Phoma multirostrata (P.N. Mathur, S.K. Menon & Thirum.) Dorenb. & Boerema, A %N
Boeremia sp.; G1. G647 %l Bk 55 fid Pyrenochaeta lycopersici R.W. Schneid. & Gerlach, J1A
Nodulosphaeria cirsii (P. Karst.) L. Holm, G5 5 Fusarium sp., J6HUI2 A Didymella glomerata (Corda)
Qian Chen & L. Cai; J7HUI’APeyronellaea sp. (R EJ8), J1IAJ6HULAF EFriczf, HH4tkBA
WEIEA, G5\ G9. JIMJ2ZX EMBRES A REEMEER, FHMERZHAN57%. 57.2%-
28.8%71154.8%-
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1. 5|8

T A AR B TR 2 i E {8 FREAEL A 25 Tl 2L ORI 28 B A 50 sl 4 1) It o a4 3 i <4 0 A v o SR i A~
2 ERIUTATRERI — R HEAE[1], FERATEFELHATHER, DI FRAESE. WA E R
VI LR, W2AAAE T 40 A FA ], EF FRIRCE FRR, WG A R AR KRR, F
AN A RN FAERKERMK T FocERS, —HLALE2]. MY NERREREAE T HEYA
L, HAWANRERIEEY KR E . R ey FNstditE, wits. PisEsEae (3], mHAe it E
Yox s R ARG [41-9], WK IE N A B Re A B 2RISR I &Y, PR R
AR RSV DU RS B, A W] R BN R IR A 7 A A P o Y B
BORUE, FEPRZG . AMOL S U B A T LE 1 S i

LRIt (Paeonia rocki) 45BN 25 @y, AL KGEH, MkEK, HFWIRES, AR L=FH
S, RPEREEY), WEWEIME. 2R E A B R TR, RIS B E
(22 Pl 9 AR LR B R VA [ 10] [11] [12] [13] [14], AT P 56 T8 BE 4L PF 3 AR BB R A 2>, B
AR WP R TR AR OCHIE 78, AT FUR AR 00 BVE P R BEAL PFIOMR . 25 M AR R kAT 4 B R IR
I B SEgs,  DUAS A IR VE B bk
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2. MR E
2.1. XA REIR
PERAR AR SIS MR R EE TR SR EH A PHAEIR , BT B (BRI ) -5 4, i, =5
M, YRAT B B R .
22. AEEENS B

MU R PR, BRI . 25 3 NG, H BRI, BRI IK Sy, 0.1%T1 K
e 1 min, S5 HIVKERRR pF e, M) 75%309Ks, Ik 0.5~1 min, TR/KREFE. FEamedbs)s,
FELHERETYI 0.2 cm x 0.2 cm /7, BT PDA Hi7r3k LRI, SEADIUKE 4 MR E 28°CRIZAF
THER 3~7 d, WMECR AP RORL, D) ARRS & W B BvE, BRECDT AL, BT V& 10 25 i TR 22 5645 21T 0
PDA HiFRdk, AT 2~3 IRIGAIALTRE I A A R, REUCKE B Ja — IR S I E R KERAT £ PDA 1597 4E
ARSI .

23. REEERSFEE

23.1. REREEREERRNE PCR Y HEENFEE

FEPHZH DNA BOE R BOE SRS F2 AL R 4] DNA, KM PFU PCR mix #HT PCR #7314, U314
ITSIF/ITS4R (TCCgTAggTgAACCTgCgg/TCCTCCgCTTATTZATATC)%f G+ J2. J6HUI. J6HUI 2. J7.
JTHUIL.J8 ¥ 1TS [X 45; Fl 514 27F/1492R (L) (AGAGTTTGATCMTGGCTCAG/GGTTACCTTGTTACGA
CTT)X J1. G5. G6 #1 G9 #1 16S rDNA [X, X[ PCR /=¥ HEAT V) AEA A1 (DNA e 264k it
&, AXYGEN), f#if] NL4 %f[EU DNA A BodkfT DNA JU5(3730 x1, ABI).

2.3.2. DNA FF3ILE 3 53 4R

¥ 132 DNA F5I1E GenBank (4} )% fil UNITE #£1T Blast K82 ELx,  M&h B b Pladke th [A) 1k e v
() DNA 751, B R B, 558 7 B AR 70 KA . FI B MEGA6.01 42 U K BR
D RGAR,  RE WA SR GE T2 2 4 A R IRECA 1000 K.

2.4. NERIEERHERIHIHISE

RALHR T (Fusarium oxysporum, FO)TETC WA & L4 25 TR 25 B H#:A0 T PDA £535%(d =10 cm)
iy, JE BRI RN B N AR AR &, BT 20°C~25°C, 555% 48 h EEME B EZ, HEE =Dk —

3. ZRE S
3. EFHAREEESEEESR

MEEBEAFHR . 2 3L B H AT 20 #%, 0%t Em 11 f. W 1T TRLEH, M
BEH I B 1 BRAEREE 8 AN, MIREMA BN AERE S E, 2E=A8, 708 T8t
B & (Fusarium) W5 )& (Pyrenochaeta)Fl(Boeremia). MZEIB/r B HPINAERELEYE, g 7 1ME,
719l J& T (Nodulosphaeria)~ kN %E: J&(Peyronellaea sp.)~ W% & (Aspergillus sp.)~ TN 552 J& (Paraphoma
sp.)~ WAt )E (Fusarium sp)F Didymella. G6 5 G1 [FJ&, #A Pyrenochaeta lycopersici (FThiBi5e). H
OGO ATESE I T R ER AR, G LA 2K N 2 W% 2K N5 Phoma multirostrata (P.N.
Mathur, S.K. Menon & Thirum.) Dorenb. & Boerema, HVE8K Boeremia sp.. J1 (Nodulosphaeria cirsii (P.
Karst.) L. Holm)Fl J6HUI (Aspergillus calidoustus) 9 EHTCKFF. & 1. 15 2 Jy 11 FH#E PDA $5375 1
B TR
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Table 1. Molecular identification and group composition of endophytic fungi from Paeonia rockii

=1 ARHAREERS FEESRLIERHAN

s GRS AU A —
No. GenBank accession Similar species Similarity/%
Gl — T Wi ST Pyrenochaeta lycopersici 99%
G5 — WAL E Fusarium sp. 99%
G6 MH212160 T hi BT Pyrenochaeta lycopersici 99%
G9 MH212161 Boeremia sp/% W 25 15 % Phoma multirostrata 99%
I — Nodulosphaeria cirsii 99%
2 MH212158 22X s5 B Paraphoma chrysanthemicola 99%
J6H MH212156 Aspergillus calidoustus 99%

J6H2 MH212159 Didymella glomerata 99%
J7TH MH212155 IRIEEE B Peyronellaea sp. 99%

JTHEI MH212154 YR Z i %l Colletotrichum coccodes 99%
18 MH212157 AR T Fusarium equiseti (Corda) Sacc. 99%

N

A-B. J1: Ophiobolus cirsii; C. Paraphoma chrysanthemicola; D. IRICF/E Peyronellaca sp.; E. Aspergillus calidoustus; F. Ik

1& %)@ Peyronellaea sp.

Figure 1. Culture character of endophytic fungi from Paeonia rockii on PDA medium I
B 1. EBEH RS R PDA BT 1

A. Colletotrichum coccodes; B. Fusarium sp.; C. Pyrenochaeta lycopersiciy D-E. Gibberella tricincta/ Fusarium sp.; F. Boeremia sp.

Figure 2. Culture character of endophytic fungi from Paeonia rockii on PDA medium II
2. EDEHFIAEE PDA EFERETE I
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E=3

e

FH 5
Paraphoma chrysanthemicola KJ677236
° Paraphoma chrysanthemicola KX064989
68 52
Paraphoma sp. KT268730.1
80 Phoma sp. GU395514
96| J1
Nodulosphaeria cirsii KM014664
Chaetosphaeronema sp. KF181252
39| 85 Chaetosphaeronema sp. KX774114
69, Pyrenochaeta sp. KT268443
85{ Pyrenochaeta sp.KC989084
L Pyrenochaeta sp. KT270035
o4 Pyrenochaeta lycopersici AB275875
G6
100 | Pyrenochaeta lycopersici AY 649591
100 1
G9
Boeremia exigua MF599109
99 [ Boeremia exigua EU573009
Phoma multirostrata EF585395
9b L Phoma multirostrata EF585394
Boeremia exigua LT838277
97| | Peyronellaea glomerata AB369471
J7H
Peyronellaea glomerata KT192211
54 [ Peyronellaea sp. CC KR909152
J6H2
Dothiorella gregaria EU525055
Didymella glomerata FJ517547
Aspergillus ustus EU326214
85’-{Aspergillus calidoustus FN907947
100 J6H
‘Aspergillus insuetus FJ878628
Colletotrichum coccodes AM422215
4100‘ Colletotrichum coccodes JF703131
J7HEI
28| G5
100 99 |l Fusarium torulosum KP117276
Fusarium sp.JF273500
% Fusarium equiseti MF166765
Fusarium equiseti KJ677236
100| Fusarium equiseti KY 318493
J8
—
0.05
Figure 3. Phylogenetic tree of ITS for 11 samples and the similar species from Genbank
B 3. iAok B Genbank KIS BRI ITS FHIMENRZ L EH
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3.2. RGERXEBHITER

MR 7 2 25 A, I I 35 NGRS 2 BT WA B A R G RK B R I 3 AT,
HEAERS 53 = K32, JTHEL 5 Colletotrichum coccodes At —i, J&EEIH Melanconiales; FRTEN—
K3Z; H 12 24 Paraphoma chrysanthemicola, JTH N Peyronellaea sp., G9 N Boeremia sp., J1 N
Nodulosphaeria cirsii #9Ek72 H Sphaeropsidole; J6H A Aspergillus calidoustus, J6H(2)’N Didymella
glomerata, G5 A Fusarium sp., J8 N Fusarium equiseti, G1 1 G6 2y Pyrenochaeta lycopersici, % N—K
%, #8 NI H Hyphomycetales.

3.3. MIEREER

XoF BT A TR Ak R TR 20 EA TR B S8, S5 SRR W, J24 GO+ GS A I S Frillask i 3 SR 28973 35 2
A AR BE B3I

M 2 H AT LA H T i T2 SR B 2IA 57.2%, B PR GO P4 A 57.0%, G5 P3N K 54.8%,
JUAMBE R g, P 208 35.3%.

J1 S KA Bl AR 33.5 mm, Be B A TR S B AR, P9 ER 26 28.8%, 18 JINKL 259
W5 I 2 w5, PR % EAN 10.5 mm, S R/EWMEBEAEN 26.3 mm (WL 4(A). [ 4(B)), 511
PRl fe, R JTORS 258990 B B VA B2 i RO 26 mm HANERAEK, J1 BV 3 KIGHETE EAAN 25.8 mm, 15
N 14.2%, 8 RIGHIHZIE 60%, Ffa 10 K5 15 IR 20 b 7 75

G5. J2 F1 G9 £ KIME 4 519 44 mm. 46.7 mm. 48.7 mm, FHIVERMIR, 5 2 K MERIXL
42.7%- 37.6%F1 33.9%, 5 KIGHTEAE 30 mm BL b, 38 )TCR 20 s g4, AR KGR I8 kA5 b (LA
4C)~(E)), 8 RKJFHNHEZR 70% LA F, T TRE 295 B 4 78 5 .

Table 2. Antimicrobial activity of 4 endophytic fungi to Fusarium oxysporum
2. BB 4 ML EEXR AR ER I KR ER

BRRAN 2 2 KRG 5 KJa PN PRI 2%
Enn 11.5+1.53b 14.3+2.18b 60.6+2.17ab 28.8b
EDk 37.6+127a 55.4+147a 78.5+£2.23a 57.2a
(# 5) G5 4274122 52.1+1.44a 783 +2.10a 54.8a
(IR 9) G9 33.9+ 0.84ab 53.7+142a 74.7+2.12a 57.0a

A, BTG Z A B 1 ERCR: CJ2 WEACR: D. G5 MHEACR: E. G IR MR

Figure 4. Antimicrobial ring of 4 endophytic fungi to Fusarium oxysporum

4. & 5 KfF 4 RRE BRI T E ISR
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4. THe

T A AR I 2 E ) 2R G b B B 2 FSGET 2 X 48 96 Ay AR AN A RE N ) R A B

AN AL E B ME Y0 F 2 — MBI ECR B s . AW 7L B B P o 3 7 B 11 AR AR T
R ERITLHL Colletotrichum coccodes~ WEHE TV Fusarium equiseti F1 Didymella glomerata V] B N4t FHp
JEEE[15], HAI A R, J1 1 J6HUT b E ez, oo 4 BREGIEER .

IATHRIIBE TSI F. oxysporum, & — Mtk FE A i AL R B, mT 9IRS, ikt &4,

iy GRHEAETFEE 100 ZRIEYIREZR, TAHT 7070 85 A BAR GO+ 12 AT G5 129 i 1 FL AT 1R 56 ) 11
WAEH, PR AP ZE AL BT AR SRR AR, AT o0 2R OB UM T 204 58 K 1 B 41
S, T 2R BRI Sh RS Ra DT, OB BRI 5 0 S AT R AR AR

E&WE

FRUEEBE BT H (1601008); N5 i a5 FARH A FL I H (dn 5 : NJZZ16248) W Bl o
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