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Identification, characterization and fungicide screening of the causal pathogen
of branch blight in Rosa chinensis

WU Chonggao', ZHU Tong', CUI Yunlong', LIU Xuefeng'?, LIU Qing®, DIAO Guiping'?

( 1. College of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China; 2. Northeast Asia
Biodiversity Research Center, Northeast Forestry University, Harbin 150040, Heilongjiang, China; 3. Liaoning Forest

Management Research Institute, Dandong 118000, Liaoning, China)

Abstract: [Objective] This study aimed to identify the causal pathogen of branch blight in Rosa chinensis,
characterize its biological properties, and evaluate effective fungicides to establish a scientific foundation for
disease for disease control. [Method] The pathogen was isolated and purified using tissue isolation. The
isolate was characterized morphologically and phylogenetically by multi-locus sequence analysis. Mycelial
growth kinetics were assessed under varying carbon/nitrogen sources, pH values, and temperatures using the
growth rate method. Five fungicides were evaluated for inhibitory effects by poisoned medium technique.
[Result] The purified strain R1007 induced disease symptoms upon wound inoculation, and the same strain
was re-isolated from infected tissues. Morphological characteristics matched Nectria ulmicola, and Blast

analysis with phylogenetic analysis confirmed high genetic similarity to the type strain CFCC52117 of N.
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ulmicola. Optimal growth conditions were maltose (carbon source), yeast extract (nitrogen source), pH 7.17,
and 25 °C. Among tested fungicides, carbendazim showed the strongest inhibition (ECs5,=0.338 8 mg-L™).
[Conclusion] The causal agent of R. chinensis branch blight was identified as N. ulmicola. The optimal growth
conditions were maltose and yeast extract as carbon and nitrogen sources, pH 7.17, and 25 °C. Carbendazim
shows promise as an effective fungicide for disease control. [Ch, 5 fig. 2 tab. 28 ref.]

Key words: Rosa chinensis branch blight; new disease; biological characterization; fungicide screening

H 78 Rosa chinensis TEHEFE4 M) i Fpdl, AEHnn, &AL, Sk, HMF%EL, B
WA TSR AE 4, R R B A YA R HAE . iR AZY, HEAZRERYR,
BAB TN E . EHMEMZGHME A 2357 2 E Y& 5 KA b I fH 7k 2
—, BUS TERMAT At &8ss, (HREE HAR R AN HIIAR N ARY K, AERECLREmH %
PR R EENER.

MR 72 )@ Nectria & M\ 7Bl Nectriaceae HIFETJE , H1 Rossman 7F 1989 G5~ , Joi: A Sk yed JAE 6
J& Tubercularia. & W) EEEIRE)Z 50 A0 TA02F BRI Ho DX ) UOBUR AR Y B0 IR i, B R iR e — Lk
TR, NERERT EMEYA L DE AT ERIERIERIE | 4622000 2N 320, FENE
WIERIZIRIREANZL, SCHARIE YA MZLAIRFE N. haematococca 51 W) K. Glycine max 25 J& ks F1 85 B¥
Phellodendron amurense ¥ 1 J& 129 ; 1B N IR 5E N. pseudotrichia 5| 09 5 % Fragaria ananassa 25 Ji&
i . LIS Camellia japonica 159798 F1 ¥ M Toona sinensis 15979 ; ARLNIR5E N. cinnabarina 5| A2k
Juglans regia Fi K955 UL AN N IR SE T N. cucurbitula 51 2 B3 AS Pinus tabuliformis Hi A", 1e4h,
2015—2020 4, EHNEHEWRE TARZIER 3 DF DR, BN zangii . A4 AR FE N. ulmicola 1 N.
berberidis® ', ZEEMA VR, MIRSEIEIE 40 FhEE, EHNA 17 F o8

HAT, % WAy A ZEEMWIREAR Calonectria blephiliae 5|/ A ZM JR5c B KK . K &G Botrytis
cinerea 51 1) H Z2 IR FEHG . #% #4PL H BL5E Gnomoniopsis rosae 51 #2 (%) F 2= FEEE M LA S B B S48 50 1/
Podosphaera pannosa 31 H RIS, TR RGO PAErt R b, 3505508 St TR [m] s 23 4= G 48 A i
ZEORORS T X A AL TR E A R R D, H AT I8 B9 R A i S 5C BF Coniothyrium fuckelii
U AR ZE R AR Y, AR ] R R AT, R IR 2 BRSO TR Y B0 S P
M Tz i) &3] 1, EA PR eI,

2023 49 1, AL TA R B Msk by R —F A AR, %R E ] R R TRIE T, R
e, [FIETRCZE EIE A SRAMNREIE Fk, RIEHEE, ¥ UIChRARTE R TR, %
TN F &, HHEOA ) EAEORA C TE R D AR SRR e R A RS AT T,
(] S T S ) ) A W R A T TR, JT IR T 255000 ik, AR 3 B TR 5 H R & s
PR ftis 5%

WS

L1 HmERARESHEMSE EZH

AL T4 GE ) EL g bty LoRAEE, EAMGES IS0 o R0 BE 7 B R Kl A
I HE AL IR AE U M KO 2% WCATRENAMARR 3 B0 75% RS 23 BRI 1 min, SRS HIJCH
K hgE 5 min, FEFHWOR AR R ARIK Y, Fen o AR A T2 VI A G B B 2 5% 35 4 4 R Bl
g5 (PDA) I, YIFHEN T, B THFRAM T 28 C #OLEFR, RIERREEG . A0 kiR
Wi 222 2, HRIRAFA R

HZ FEH0 Mirandy” FHEEWA T, fECRE AN, 58 HOBOFITE)R , XA
FAHTEALEL, RV (ETRE KT AMERIRE 2~3 s, WS B A 75 00 1k . s (s FH B Bt iz
B2 Bz, RISl 7~8 1) ML (fRE)3 Rl a7, LAKESR 7 d O JER PDA - Y T v 31 25 A D
B A EAT BORPE I GG, B M58 U KA TR K B BOIR AR P B O I E S e e MR A SRR AL B, 48
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h Gk 2. Lizs H PDA Jyxf e, Apkbs 10 4 EE P,

12 REYMEE

12.1 B&F%EE TE OLYMPUS-SZX2-FOF 1AM i il %~ BEALBESE 20 443 A5 96 745 WA R AE - I
KNy B T Y F JS 75 OLYMPUS-BX51 S A4S T X0 A= 6l s N BIE 4% . 43 2B T4 0
AT AR, JFREDLIE SR 50 MU AT o X IR A0 2l BR 7% B 28 S s L3R A T 4 2k
WL, LSRR VR I S RIS RRIE DL S = g A= B R T Ol

122 HFAEHFER DIEFR T d WK IRE 2 22 ARk, ot 0 AR 4y 5 DA 20 42 SO ) s dh 4
JF T DNA LR, I 51 %) 1TS1(5'-CCGTAGGTGAACCTGCGG-3')/ITS4(5'-TCCTCCGCTTATTGA
TATGC-3"). LROR(5'-GTACCCGCTGAACTTAAGC-3")/LR7(5'-TACTACCACCAAGATCT-3"), RPB2-b6F
(5'-TGGGGYATGGTNTGYCCYGC -3')/RPB2-b7R(5'-GAYTGRTTRTGRTCRGGGAAVGG-3") ¥l EF1-728
(5'-CATCGAGAAGTTCGAGAAGG-3")/EF1-986(5'-TACTTGAAGGAACCCTTACC-3") 43 5l 4" 14 9% 5 1 A
PR G SR 1) B X 3 N (ITS) . AR K 3 (LSU). RNA A 1155 2 7 3 KL K (RPB2) Fl 53t 4 X 1
(Tef-1o) 55 4 A B Fr Be P22 38 S AR 3R AR A AR A R i I B i &, FRAs & it o0 B0k
1% BB NEREEERE LUK AT I 5 3% 2 A T wl AT I Y o AR F 95 S5 17 Blast AHRIPER R, R
P B K 1Y Blast 45 8 T #AH X FAE & H (R 1) R KT 7 78 Phylosuite v 1.2.3 H {7, 7E
MAFFT v 7 Hph 57 HE J5 i Gblocks A Zh 8y U1JF B¢, JF#kA7iE 400 F-3hiH % ; FIJH ModelFinder v
2.2.0 HR 4 DUk 45 B MED] (BIC) e 4 DL - i R 40k B Al KSR R4k B R FHERL SRR fdi
MrBayes 3.2.6 #47 DLt B B R G L B 00, WG 25% B9 RAEEE ¥ & s E A e lis iy, &
1 000 fRRAE 4 A E /R AT RAE (MCMC), B 3532w 2513 /N T 0.01; i ] IQ-TREE #4785 KSR R 4¢
KB, RIS EAERRIYEFT 5000 YKHETR bootstrap; FRAFHY RS & B W SCHE I iTOL v 7 47

®1 RRREWNSERFT

Table 1  Sequences in the phylogenetic tree

Jo T LS )

ITS LSU RPB2 Tef-1a
N. antarctica CBS115033 HM484556 HM484560 - HM484516
N. asiatica MAFF 241439 HM484701 HM484563 JQ014140 -
N. berberidicola 10779 KY498619 KY498621 - -
N. berberidicola CBS 128669 JF832662 JF832712 - JF832538
N. berberidis XJAU 3355-1-2 OM701869 OM701965 - OM891361
N. cinnabarina CBS 125165 HM484548 HM484562 - HM484527
N. dematiosa CBS 126570 HM484557 HM484561 JQ014144 HM484534
N. dematiosa CBS 125125 HM484676 HM484717 - HM484645
N. eustromatica CBS 121896 HM534896 HM534896 HM534886 HM534875
N. magnispora CBS 129361 JF832664 JF832685 - JF832540
N. magnispora CBS 129362 MHS865276 MHS876720 -
N. mariae CBS 125294 JF832629 JF832684 - JF832542
N. nigrescens CBS 125148 HM484707 HM484720 JQ014123 HM484672
N. polythalama CBS 128672 JF832638 JF832695 - JF832523
N. pseudocinnabarina CBS 129366 JF832642 JF832697 - JF832533
N. pseudotrichia CFCC 52122 MG231953 MG231974 MG231995 MG232016
N. tibetensis 10849 KY797280 KY797283 - KY797291
N. triseptata HAMS252485 KMO026503 KMO026504 - KMO026506
N. ulmicola CFCC 52117 MG231959 MG231980 MG232001 MG232022
N. ulmicola CFCC 52118 MG231960 MG231981 MG232002 MG232023
Allantonectria miltina A.R.4391 HM484547 HM484572 - HM484524

P . RELNIRGEN. cinnabarina; REMNIRFEN. pseudotrichia; Wi MIRGEN. ulmicola.
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ATAL, JfiE i Adobe Illustrator 2024 HEATANEE 0 Ak ST 2% R B RPB2 F (31) Tef-
la J¥30, DHSUARYE DL b i pg i — AR T ITS-LSU R Beir) 2 JERM, sE— B IESs R nl 5EtE . fass
G RGRE GIERFE R T Y A% 2 26 FH ERAEAE B0 (NCBI) £ /4 .
1.3 REEEYZFERR

DI G IR N SERb RE 2 58, UM [RIEE ZR B S0 o () JREARE . A0 . FLWE . B . 2R mn ol i dE e
WA, AR RS R USRI EERE IR Ry . SRR . BEIR A TR . BRIREL . AR AN AN SR B AU
VR A R B R IR R 7R3, HAr 9 LATC AR JC &R X IR s 8 PDA K532 5609 pH 20 B % = 5.11, 631,
717, 8.33 F19.36 HIVEANIE pH #5554 . 7ELL LA RS IR I PRI LR 7 d 1) 5 mm IR E E VS, 78
25 C e RmE R, BAZWRER, B2 dRHTFEOENREE B, JFERFADRE 12,
20, 25, 30 fi135 C (35, i PDA Pz, AR L, 38 A DU b b 30 35 0 JAL B ) 5 il e
U5 . pH {E AL EER 2,
1.4 ERNHAFIFIE

DL 8 50% T RBIFH (U AR IR) . T5% T B AR (DA TR BIR). 40% LA
TSR AR R (LR FEAL) . 80% RARERFE nT IR A 71 (MU E) A1 70% HYJE4 b R vl 3Rk 390 (H
AR 25 5 BhAREFIVE ALK ZEH), i L E AR (DMSO) WIS I AJE Rl G PDA IR 25
B, LLAUSin DMSO b Xf B @ e sEAT R0 0, F A RO o3 B B Mk 43 0 M ¢ 0.01, 0.10, 1.00,
10.00 1 100.00 mg-L™", FEFHRIEE UG TE 25 C BB TR F:, B4 3 WER . X Rios -+
TR SOEM E Wy HAS, R AT A K INEE, W 5 B2 w500 Jt o o 22 i A= K A il 4R
FH, AR R i 45 S BT i R B (R0 0 7 VA A T A 0 . U Excel 2019 $FATARIE, $H5EEE 7 MIH T
S MG P L (ECso)% s T 22 A K il =0 BT VR A2 —Ab BT V& A2 /O BRI 7% HL A2 -5 mm)x
100%.
1.5 HESH

W SPSS 24.0 HLK Ry 2 M AT Bl g it S s S W E A, AR 0.05;5 fiiH Origin
2022 22

2 HERG M

21 FENHBESBUHEMERIE

S A RS SR 4 T RS PDA PR A KB I, R4l AL 35 5 i A 3575 1 kel vk
Wbk, EZBMRIE TR R WP A 05 A 10 T 05 557 TR S L A AR AT BRI, S s AR B 9 S 1R
7, %5 A R1007, ' : L

A HR R 6 G 32 0 R SR B M 8 (i 1), Kt B /4 L | »
(Hi ) 270 5 00 05 P P b T8 A R0, T b b 34
Pefh 27 d J5, SR F2 1 LR e i LR
PR, RSB 6, AN TR,
TR ZEL 10 B 00530137 e e i W 0 S DA
057 T U4 B9 10 B O 2 2 R A 5 R R e ‘ : : '
RI007 — . LU 1k 6 40 2 760 T 22 % B 4 42 1 %@i@oﬂ ki B. AR REL C. Belixt i D. Be 5 Hefh; E. R

DNA #EA7 4 F50E, H ITS 7415 R1007 (4 ITS 7 1 soRMIE
@J *H M ‘@ ljj 100%, z:Fil: % ﬂ:ﬁ ?é% % 5 6'} ?‘ ik EIE ﬂ %[] Figure 1 ~ Pathogenicity assay results

R1007 A H ZEAl A0 1995 JE 7T o

22 REMEE

221 BAFER WERESEM T EEA T EMNERE T, EREEAMNE, Bat, 2
R R, HARN 240~630 um (n=30), FREDEH, A, NI (& 2A~C). s EH TR EEN,
Toivm B /B, A4 (K 2D), A K/ K (4.75~7.25) pmx (1.25~2.25) um, “FH24 5.5 pum=2.0 pm
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(n=50), Hftl, WHEDE, HomEESth, Tk (K 2E).
KEMAMWR, WHIELE PDA B985 F 2 APIR A&
K, HER, B hainGa, EUMBEaE, i
L), HGBIRARECT-#E, 25 C 2RI IR
Tt 6 d Al LUK G PDA 37 3, 22 )5 206
B, 14d BIRT AR AR A 14%, RS 3
WAL R (K 2F~),

222 HFAMmFEE MFNIRAE 582 bp (ITS/
PQ573830). 793 bp (LSU/PQ573831). 758 bp (RPB2/
PQ589804) il 437 bp (Tef-1a/PQ615445) 1) %k A J¥
5, Blast i RARER: 5 LR 4 X7 5L
= BIFR AR N, ulmicola, H:, ITS JF¥50 5 HAh
H1) K BLE H5 E N 100.00% (MG231959/N. ulmicola),
85y B = N 1 040 4 (OK090962/N. ulmicola);
LSUJy %) 5 H A 7y %) M L & & 8 99.75%

A~B. B LA RIEE 4 A 1 T 8% C. A A 89U F; D. 4y
AR B MR T F~G. fEPDARS R %E L1 924130 AR5
FEAS: Ho ARAZ B R 1~ B9t Bresh i AR 10 148
EEA R - A~C, 1~J=200 um, D=20 pm, E=10 pm.

A2 sARANTEEFHE

Figure 2 Morphological characteristics of the pathogen

(MG231980/N. ulmicola), 1% 7y & &5 N 1 445 %%
(MG231980/N. ulmicola); RPB2 J¥ %1 5 H Al JF 51 Af
Bl = o 99.86% (MG232001/N. ulmicola), 154354 1362 43 (MG232001/N. ulmicola); Tef-lo J¥515
Hofth 5 50 A L 5 254 99.77%(MG232022/N. ulmicola), 543 #¢ i K 795 4 (MG232022/N. ulmicola). 2 4
BR84S H A A0 DL R 5 A R AR AR P as A — 3, DRSS DL it . TRk R1007 S5 Ak
FERE AR CFCC52117 LA M CFCC52118 A —3¢, HAFE| T 784319 5 (B 3)(BS/PP=100/1.00); —
FEHEM NS S E M ERINSE WM LR R LR -2 2R (B 4, A RI007755
CFCC52117 Fl CFCC52118 JE i — e E 4y 32 (BS/PP=91/0.92), 4 I, 4GB FHHE . Blast # R 45
DI R G R B HEWT, 0 AR5 rhg e T 2R A e S TR S i A AR

Nectria dematiosa CBS 126570
Nectria dematiosa CBS 125125
Nectria cinnabarina CBS 125165
Nectria nigrescens CBS 125148
80/0.86 | 100/1.001 Nectria asiatica MAFF 241439

R1007
100/1.00f Nectria ulmicola CFCC 52118
Nectria ulmicola CFCC 52117 Type

99/1.00  Nectria berberidis XJAU 3355-1-2
100/1.00 Nectria berberidicola CBS 128669
Nectria tibetensis 10849

Nectria berberidicola 10779
97/0.92 | Nectria magnispora CBS 129361
93/0.90 Nectria magnispora CBS 129362
100/1.00 Nectria marie CBS 125294
56/—| Nectria eurostromatica CBS 121896
:Necm’a triseptata HMAS 252485
- Nectria antarctica CBS 115033

65/— Nectria pseudocinnabarina CBS 129366
100/1.00 _ENectria polythalama CBS 126872
Nectria pseudotrichia CFCC 52122

Allantonectria milita AR 4391 Out group

99/1.00
83/0.86

100/1.00

94/1.00

78/0.99

0.1
B9 E LR ETRE > SO% ()RR S >0.7006), L2~ BESEARAIIHL LR

B3 T ITS-LSU-RPB2-Tef-1a #9v9 3 B & %8 F #t
Figure 3 A four-gene phylogenetic tree based on I7S-LSU-RPB2-Tef-1a
2.3 HREEEWFHETRE
231 smRERESRR MK SA T WRIEEXTBIEA 2, M. . SPEERERIH . kIR
A Z2 LR S K A, H 2B KR 9.7 mmed !, AR KA 8 RIUNAT LA A T4 xd Al %
PEVER IR FBE IRz, XA . FLBERURBE RO AR, T2 KR 0 8.4, 8.3 Fl 8.4
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85/0.99r Nectria dematiosa CBS 126570

86/0.91[ - Nectria dematiosa CBS 125125
99/1.00| - Nectria cinnabarina CBS 125165
Nectria nigrescens CBS 125148
99/1.00| 59/-L Nectria asiatica MAFF 241439
R1007
Nectria ulmicola CFCC 52118
Nectria ulmicola CFCC 52117 Type

99/1.00 1 Nectria berberidis XJAU 3355-1-2
100/1.00 Nectria berberidicola CBS 128669
Nectria tibetensis 10849
68/~ Nectria berberidicola 10779

62/— Nectria eurostromatica CBS 121896
100/1.00 Nectria marie CBS 125294
72/~ - Nectria magnispora CBS 129361

~ Nectria magnispora CBS 129362
Nectria triseptata HMAS 252485
Nectria antarctica CBS 115033
Nectria pseudotrichia CFCC 52122
Nectria pseudocinnabarina CBS 129366
Nectria polythalama CBS 128672
Allantonectria milita AR 4391 Out group

63/—

81/0.93
100/1.00

001
W43 S HUE 7R B RLE > 50%(Z0) S S >0.70(4), R H “—7 FoR. BEFARANRE LR

B4 AT ITS-LSU 8 =AB RZRLHH

Figure 4 A two-gene phylogenetic tree based on ITS-LSU
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Figure 5 Mycelial growth rate under different conditions of carbon sources (A), nitrogen sources (B), pH (C), and temperature (D)
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ETAIOE( LR
233 JmREERE pH WK SCAIIL. 78 pH A 5.24~9.36 (UL T, fWER M ZMEEIER EK, HEK
PR, pH=717 B}, B2 KRR, N 127 mm-d', AJE4L B @224 K Rt 10
mm-d™', pH SRR AE KA, AT LUE Hvs e B0 R B RE A5 0 e 74058, R G Tt A5
234 RREMRESE WMESDAIL: 7625 CHy, WaAERKERRN, ARK#EZIL 1097 mm-d ',
2R T AR B AR B . AR IR IR AE 15~35 °C Y PR R R RR ARG, HAE 35 C M AE KRR,
ARKEFR 016 mm-d!, JLPEAAK. &L, R RGEERKEE N 25 C, 35 C i HHE
T
2.4 FRIEBEBAIEATIFE

B 5 FiAS [R] 24 500 X6 Dt o1 o 22 () AR R A I ROR (R 2). FLrP I R RCR S A7 102 50% 2 TR
R, HECs, H0.3388mg-L", HIK 75% A HEIE M 40% HAMEEIA, ECs) N 8~10mg-L™", 70% H AR
W RMASCR %, ECs ik 373.594 0mg- L',

®2 SHMREFNASFHEHREEHNMNHER

Table 2 Inhibitory effect of five fungicides for R1007

AT A5 R HIRERER) A BE(ECs0)/(mg- L)
75% 1 1 TH y=12382x+3.8288 0.973 1 8.820 0
50%ZH R y=4.442 2x +7.088 2 0.988 5 0.338 8
709 HE B R y=0.740 4x + 3.095 4 0.993 1 373.594 0
80% ARG FE y=1.730 6x +2.634 7 0.932 6 23.270 2
40% T AR R y=2.3055x+2.778 0 0.9910 9.200 3

LA SRR 2 LA RO I B 8y I RULAR, e S A T 70 e 4 B 1 X (L

3tk
AZHATEMNHME, RFRGGIEEFRE . ZRERGEL T USLBENE, kATl
T L B A ZEAARO I SRR A A AR s BRI IR R A A AR SE Y S A AR 43
PRI, IR =4 pH oA 7.17 ISR IREE , Rl AR KR 25 °C 5 21 RO AE AR
FERE 22 KRR, H ECs AKX, v T EMBIE - AR AR 5T 2 P [ 22 35 40 15 1 A
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