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M2 CHIY B0 ARG R0 B9 B S R DL A% 3 e e P L BOW -7 A B e iR (Neof
usicoccum laricinum) AL 7 IE L, K& AAAER R BT e R EE S . [T7k] XREEEZ A
5 20 T M R Vi I RS R0 BF ot XS @ A2 S AL R T R TV RV AT IR 0 8, 4 SRS 50 7Y
X HBEATHETE o R BV B AEAR M B BOm 1, MEEAF R IR 2L iR, &R, pH. JGHEEEZMTF
H TR A B AR S DL LA B AR it o SR ARG PP SR R AR A T R R AT 26 R 2 00 e B 4 Sl P
NFREERIH BN, JE T2 BRI AL SNP Hdfanf v I FA BT SE AR FB 1% 22 BEVE KOS B 0 BT, 8 IE SR
FABTTERR 6 PR/ INA 28 52 ) SNP = 2 1S DNA J7 Bt DNA SFTEAGAE e 2% 52 G4 T 1) 70 B 3 R il
R A 4 R S ARtk o D452 ] 2022-2023 4EILTE ROk AL 7, H Ak, BIJEIL, W5, Wk, Hf.
WA, 7480, 101 DHIBFER FEREE . S BTREF2 50 TAEMY:, CIERRILE, HHhEKNEE IR
XH 17 R34y B 4 e 62 MR Fe R (N. laricinum), HHEIBITH S HEWRESE 7 M35, o
PR H BT 55 0R /K () HLJ-QQHE-4 A5 AR IETTH JL-TM-2 P B 7E 7 R g B b AT B0k
R, $5Fh 3 d BHERN AL I T IBGILSR, 15 d B, ANESEA TR T I, @06 E BT o B 5B D v
FARE RS S o AW 2R VERE ORI - AR 264 T IR AN AT s PEVER 30 /L, BRIREE 2g /L, ELLIE,
H e R A B AEROIRE B . Hi-C ARG R E IR BT 5w R B % 6 4K1% HLI-QQHE-4 Witk iFER HA
14 Qe taffs, GC &k 53.34%, EHAK/ANN 42.47 Mb, A 1AM Gap, MFHEHKE, Mmi%E
H I E N 11275 Ao B PR %R 5 R — 5 /B 0/ 2R AR (N, parnum) HEALC R T,
—IPUEHI I B AR 7 AL o (50 ] B B2 12005 35 400 B IR 70 BEBOR, e bir R B AR BT
HIR IR THARBOR o 3 PRI iz s A R Ve OB B L 22, it tE A e il AR A A%, 9108 fa 1Y
B IR GO SR R . 5 NI T AP ATV I RARE AR R O e, S SR IR I e AT
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Molecular level analysis of the diffusion and spread of larch
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Abstract: [Objective] Clarifying the diffusion and spread patterns of larch wilt disease, as well as the
genetic differentiation of its pathogenic pathogen, Neofusicoccum laricinum, during the transmission process, is of
great significance for the prevention and control of larch wilt disease. [ Method] The surface disinfection method
was used to isolate the pathogenic fungal at the disease-health junction of samples of Larch wilt disease from
multiple provinces and diverse regions across the country, and combined with morphology and molecular biology,
they were identified. Koch's rule verifies the pathogenicity of representative strains and observes the growth of N.
laricinum under different conditions, such as culture medium, carbon source, nitrogen source, pH, and light, to
analyze its biological characteristics. Using third-generation sequencing technology to sequence the genomes of
representative strains and resequencing the genomes of other geographical races based on multi-genome SNP data,
analyze the genetic diversity and geographic information of Larix gmelinii. Determine SNP-high polymorphism
target DNA fragments and DNA barcodes suitable for the identification of geographical races of Larix gmelinii.
Finally, systematically and comprehensively analyze the transmission law and genetic characteristics of Larix
gmelinii wilt disease. [Result] From 2022 to 2023, a total of 101 tree farm samples from 7 provinces, including
Liaoning, Jilin, Heilongjiang, Inner Mongolia, Hebei, Gansu, and Shandong, were collected. Combining
morphology and molecular biology, 62 strains of N. /aricinum have been isolated and identified from 17 forest
farms in Heilongjiang Province, Jilin Province, and Inner Mongolia Autonomous Region, with 7 forest farms in
Heilongjiang Province and Jilin Province each. Two fungal strains, HLJI-QQQHE-4 from Qiqihar, Heilongjiang,
and JL-TM-2 from Tumen, Jilin, were selected for pathogenicity testing on larch twigs. After 3 days of inoculation,
there was a phenomenon of chlorosis at the inoculation site. After 15 days, the twigs completely withered and
drooped, further confirming that the isolated pathogen was the pathogen of larch shoot blight. Research on biological
characteristics has found that under alkaline conditions, with the addition of 30 g/L soluble starch and 2 g/L
ammonium sulfate and continuous illumination, the growth state of N. laricinum is optimal. The Hi-C assembly
results showed that the genome of the HLJ-QQQHE-4 strain from Aihua Forest Farm in Kedong County,
Heilongjiang Province, has 14 chromosomes, a GC content of 53.34%, a genome size of 42.47 Mb, and only one
small gap. The sequencing quality is high, with a total of 11275 genes encoding the protein. Evolutionary analysis
shows that this strain has the closest evolutionary relationship with the same monophyletic group as N. parnum,
further proving its taxonomic status. [ Conclusion] The identification and pathogen isolation techniques for this
disease have matured and been mastered. Analysis has found that Jilin and Heilongjiang have a large incidence area.
Genome sequencing provides a reference for the study of the genetic characteristics of this fungal. The optimal
growth conditions selected also lay the foundation for the later cultivation and research of this fungal. To complete
the molecular-level analysis of the diffusion and spread of larch wilt disease, subsequent experiments are still

ongoing,
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