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Abstract: Glomerella leaf spot (GLS), caused by Colletotrichum , is a serious apple leaf disease. To devel-
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op a green control strategy, tissue-cultured ‘Gala’ seedlings were treated with lentinan (LLNT) using con-
centration gradient assays, antifungal plate tests, and detached leaf inoculation experiments. The 800-fold
dilution of LNT was identified as the optimal spraying concentration, achieving an antifungal rate of
32.49% and reducing the lesion area by 93.58% compared with the CK+ GLS group. LNT significantly
enhanced antioxidant enzyme activities, increasing SOD and POD levels to 1. 42 and 2. 05 times those of
the CK+GLS group, respectively, while decreasing H, O, and O,. levels and reducing callose deposition.
LNT also elevated the contents of salicylic acid (SA, 4.75 times that of the CK group), zeatin (ZT),
indole-3-acetic acid (IAA), 6-benzylaminopurine (6-BA), and abscisic acid (ABA), as well as various
amino acids. Notably, the contents of methionine and arginine were increased by 3. 63 and 2. 35 times,
respectively, compared with the CK+ GLS group. Furthermore, LNT induced the differential accumula-
tion of chlorogenic acid, p-coumaric acid, and flavonoids (isoquercitrin and hyperoside), and upregulated
the expression levels of the pathogenesis-related genes PRI, PR4, and PPO significantly. Field trials
confirmed that spraying the 800-fold diluted LNT solution effectively reduced the incidence of apple leaf
diseases and promoted plant growth.
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H (WETE 800 A% LNT F B #51) . B4 200 @M i, THEFS 0, 6, 12, 24, 48 F1 72 h HUAf, W
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versal Plant Total RNA Isolation Kit(Vazyme) il & #2 B & RNA, HiScript IV All-in-one Ultra RT
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519 4 FR FH(G5'—3")
gMdMDH-F CGTGATTGGGTACTTGGAAC
gMdMDH-R TGGCAAGTGACTGGGAATGA
gMdPR1-F GCAGCAGTAGGCGTTGGTCCCT
gMdPRI1-R CCAGTGCTCATGGCAAGGTTTT
gMdPR2-F TGGGACTCGATACCCTAGCCTCT
gMdPR2-R GCTTGATCACCACCTTCAGAAGGC
gMdPR4-F CCACCTCTACAATCCACAGCAAAAC
gMdPR4-R GTCCGCAAAAGGCAGTCCATCCA
gMdPR5-F AACTAGCATCCAAAGCTAGCC
gMdPR5-R CCACAGTCTGCAGTTTCACAAG
gMdPAL-F GACCAAACGGTCAGACCCTCAATG
gMdPAL-R AGCCAAGCCAGAACCAACAGCAG
gMdPPO-F TGCTGGGAGTTTTGTGAGTG
gMdPPO-R CCGATCTTAACAGCCTGAGC
gMdChitinase-F TGGAGGATGGGAAAGTGC

gMdChitinase-R GGGTGAGTTGGATGGGTC
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PR IE 52 GLS 718 iy 41 ZUMEIR . 2 35 20 o 58 4 0 BB 3 .
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SRR R R4 2 BRI W, Ay R T 39 %0 M 31 %0, Mk RERAE 4 AR RN FFE CK+GLS 4
M 17.77%~66.10% . BRIEDHT B, 2T S8, Mk R%5E LNT AR ERE, W& 0045 R
A CK+HGLS 41 B,

FER R AT D7 (E 60) s R4EF GLSHF, LNT 41 ERE & &4 0. 02 ng/g(CK AL R ), W%
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2 0. 06 ng/g, KRB, h CK 41 18. 06 fif; BLiERR . 6-"F & ILIEM A K K4 318 CK 411
1.30, 2. 84 F18. 78 s M 1-IEIRNFE-1-RMMATRRE CKAHAZER AR, 5 CK+HGLS A, LNTH+
GLS 4Hh 6- R SERENS | 1 BRI B 1R R . KRR, SRR AERKZ BT EE 1,34, 1.79, 2. 99,
3.10 1 3. 04 A%, Wi 7K Az B2 RN G 9% B2 20 ) 4 58 25. 24 Y0 R 8 %0 . AT R, BOR T A K F A 45 Ab #
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2.7 GLSELXTINTHERMHFREHXEARIENZM

WME 7R, 0 h BB ARNEL LR E LS., H GLS J5, RN EEHEIFESF. PRI SEHAE 24 h
A48 hif, LNTHGLS 43Kk & W 3% m THAL , 4359 CK 4/ 9. 51 £5H1 19. 34 f5 (& 7a) . PR2 K[
76 0~6 h LA CK+GLS 4 A8, 24~48 h WL LNTHGLS 41 % &5 (8 7b) ., PR4 Fl PR5 H:[H ik
B, LNTHGLS 4174 WA 4/ F CK+HGLS 4, 24 h i 20 B4 J5 & (19 3. 31 /%80 3. 95 1%, 48 h it
PP BT IR BEE (7 ¢o . PPO JEEFE 3 h fil 6 h if, LNT+GLS Rk =& T CK+GLS
41(# 7e), PAL S:H7E 3 h BF CK+GLS 41, ZJ5 TR, i LNT+HGLS 4178 24 h §rZg e b7 (& 70,
Chitinase J: P FRiE a5 PPO ML, 12 h KM (K 7g) . &5 1, GLS Y E /S 7 MR CHN -
JH, LN Ab B HE— 20 38 5 FL SOKF-, 48 8 39 R0 GLS B B AE U7
2.8 GLSE#HT LNT MERM FHRRARAZN

JARST GLS 2 YL T LNT &b B %f 35 5y B B A 2 i 2, 43 3% CK+GLS 20 f1 LNTA+GLS 41
FESS 0 d FHEF G A 3 d Amt R b AT IR T Y €. A&l 8 B, ERRAT (55 0 &), R 4L BR IE R 0B G
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