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Pathogen identification of poplar leaf rust diseases in Liaoning Province

BAI Qian'?, WANG Zhanbin'?, FENG Lianrong®, WANG Shiqi*, LIU Wei®, PENG Rusheng’

(1. School of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China; 2. Northeast Asian
Biodiversity Research Center, Northeast Forestry University, Harbin 150040, Heilongjiang, China; 3. Liaoning
Provincial Institute of Poplar, Gaizhou 115213, Liaoning, China)

Abstract: [Objective] Poplar leaf rust diseases, caused by fungi of the genus Melampsora, are one of the most
widespread and hamful foliar diseases affecting poplar trees. This study aims to elucidate the occurrence of
poplar leaf rust disease and the species diversity of its pathogens at the National Poplar Germplasm Resources
Base in Liaoning Province, China. [Method] In October 2024, the 39 samples of poplar leaf rust disease were
collected from the National Poplar Germplasm Resources Base in Liaoning Province and Liaoning Provincial
Institute of Poplar, China. The morphological characteristics of urediniospores and teliospores of poplar leaf
rust disease from the 2 locations were observed using an optical microscope and scanning electron microscope.
Meanwhile, the genomic DNA of the pathogen was extracted, and the phylogenetic tree was constructed by
rDNA ITS and 28S sequencing analysis. The pathogens were identified through a combination of morphological
and molecular phylogenetic analyses. [Result] The results indicated that 36 samples were identified as M.

laricis-populina, 2 samples were M. medusae, and 1 sample was M. populnea. M. medusae, a significant
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quarantine species in China, was detected for the first time in Northeastern China. [Conclusion] The 3 species
of Melampsora were discoveried in Liaoning. This study also represents the first detection of the exotic
quarantine pathogen M. medusae in Northeastern China. [Ch, 6 fig. 2 tab. 38 ref.]

Key words: poplar leaf rust disease; morphological observation; molecular detection; Melampsora
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Figure 1 Microstructure of M. laricis-populina
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Figure 2 Microstructure of M. populnea
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Figure 4 Comparison of 3 pathogens of poplar rust under electron
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Figure 3 Microstructure of M. medusae

microscope

22 DNA RZEEBHH

I P ARAS 39 IR AEAS Y ITS #1 28S JP 9 &%, BRI TR S50 0. 4 39 i HEAHE AL 3 NCBI i#
740 oL M b Xt e, W s L AR 28, JF B ¥ 51 I f4 &= NCBLER 13 M N 0 OB R 5
(https://zIxb.zafu.edu.cn/article/doi/10.11833/j.iss1.2095-0756.20250118), FET2F /MMM I % 1E, IR
LRI FA M TR AE A TR BT 35 £ N /NEAS P, simonii % P. nigra NEFU-LNS . /NH4% P. simonii NEFU-
LN9., /N & # P. pseudosimonii NEFU-LN20, dJt 5T 4% P. x beijingensis NEFU-LN29 fil Jil #%
P. x canadensis NEFU-LN34 )75 FH TR R G L EW .

FIFERAISRIE IR EE 1TS 5 28S RAELKBWIE LI 1TS IFIIRGEKBW N 13 MK (E5),
ARWF5E e HUHY NEFU-LNS . NEFU-LN9, NEFU-LN20. NEFU-LN29 I NEFU-LN34 FE7S 17 51 5 4 il
BRBN—, SIEEREELER—2; 1 84K 45 P. alba x P. glandulosa NEFU-LN39 FEAS 1) 5 51 5



1196

wOTL A MROR R e 4R

20254 12 A 20 H

Melampsora laricis 3 71—, R Index Fungorum

®1 3MEMHERFEEEERTRNLE

(Index Fungorum Home Page) HE B, M laricis N1l Table I Comparison of urediniospores size of 3 poplar rust pathogens
WS R R 8 544, IR I NEFU-LN39 BEAR (4 4l — 2T
B I w, M SIESRE e R K/pm 9/pm AT/ pum
— $0; Wi V8 M P. deltoides x P. cathayana IR 3047+3.58a 1557£127a 14620332
‘Xifeng’ NEFU-LN37 flil T4 P. x liaoningensis IS 17.37+1.61c  14.14+1.14b  1.43+0.16a
JEREMER 23.77+6.00b  12.99+1.17¢  1.43+0.26a

NEFU-LN38 BEA 75 S EMF R R — X, F£
Iz I R o AL SEME . AU 28S IR AIA I &R
G RBER (K 6), NEFU-LN8, NEFU-LN9, NEFU-

R2 IMENHERBEREREERETESR

VLA BRI AE S, RPIAR R NG SRR 22

SRFE (P<0.05, n=100),

RHERILLBE

Table 2 Comparison of urediniospores morphology and spines of 3 poplar rust pathogens
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Figure 5 Phylogenetic tree of Melampsora spp. based on ITS of rDNA using maximum likelihood
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Figure 6 Phylogenetic tree of Melampsora spp. based on 28S of rDNA using maximum likelihood
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