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Effects of arbuscular mycorrhizal fungi on fusarium wilt and disease
resistance-related enzyme activity in cucumber seedling root
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Abstract Fusarium.oxysporum f. sp. cucumerinum wilt disease severely limits cucumber production. There is a symbiotic rela-
tionship between arbuscular mycorrhizal fungus and over 80% of vascular plants including cucumber. This relationship is not only
beneficial to growth, but also to tolerance of plant to pathogens. A pot experiment was conducted to investigate the bio-control ef-
fects of Glomus versiforme and Glomus intraradices against cucumber wilt. Meanwhile, the activities of three disease resistance
enzymes in the root were examined. The results showed that the arbuscular mycorrhizal fungi improved cucumber seedling growth
and reduced disease severity. G. versiforme presented more obviously growth-promoting and bio-controlling effects than G. intra-
radices. Compared with the control, G. versiforme significantly enhanced cucumber growth parameters such as seedling height, stem
diameter, leaf area and dry weight while reducing disease index by 26.6%. Improved growth and early induction of defense enzymes
of mycorrhizal seedlings increased plant disease resistance. Before F. oxysporum f. sp. cucumerinum infection, the main growth pa-
rameters (e.g., height, leaf area and dry weight) of G. versiforme or G. intraradices inoculated seedlings were significantly higher
than those of the control. The index of seedling quality of G. versiforme inoculated seedlings was respectively 1.19 and 1.22 times of
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that of G. intraradices inoculated seedlings and the control seedlings. This implied that before F. oxysporum f. sp. Cucumerinum in-
fection, G. versiforme inoculated seedlings were significantly stronger than both the G. intraradices inoculated seedlings and the con-
trol seedlings. The highest activities of chitinase, -1,3-glucanase and PAL in G. versiforme pre-inoculated roots occurred 2, 7 and 7
days earlier than those in the control. The corresponding enzymes activities were 1.44, 2.16 and 92.00 times that of the control, re-
spectively. The results provided efficient ways of protecting cucumber seedlings against Fusarium wilt by inducing arbuscular my-
corrhizal fungi in cucumber seedlings.

Key words Arbuscular mycorrhizal fungi, Cucumber, Wilt disease, Index of seedling quality, Roots, Disease resis-
tance-related enzyme
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Table 1  Effects of arbuscular mycorrhizal fungi on growth of cucumber seedlings before infection with
F. oxysporum f. sp. cucumerinum

Treatment Height (cm) Stem diameter (cm) Leaf area (cm®) Dry weight (g-plant™") Index of seedling quality
Gi 15.2840.18b 0.39+0.01ab 244.80+2.77b 3.14£0.05b 19.47+0.61b
Gv 17.84+0.33a 0.4240.02a 276.31+£2.36a 3.56+0.04a 23.22+1.28a
CK 9.94+0.39¢ 0.35+£0.02b 207.40+6.40c 2.61+0.04c 19.02+0.37b
G i , G v ; 5 + 5 (P<
0.05) G. i: G. intraradices; G. v: G. versiforme. The values are means of five replicates +SE; Significant difference (LSD, P<0.05) is indicated
by different letters within the same columns. The same below.
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Table 2 Effects of arbuscular mycorrhizal fungi on disease 3 G v
index of cucumber seedling infected with F. oxysporum f. sp. )
cucumerinum (Foc) % s
Days after infection with Foc (d) , 1.44 ,
Treatment 1 3 8 12 8d
Gi 0 13.3+1.2 20.6+2.3 28.6+3.0 ’
Gv 0 0 0 9.6+1.5 3d
CK 0 18.442.5 233435 36.243.2 G.v, B-1,3-
2.2 1d
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Table 3  Effects of arbuscular mycorrhizal fungi on disease resistance-related enzymes in roots of cucumber seedlings infected by

F. oxysporum f. sp. cucumerinum (Foc) U-g ™' (FW)
Days after infection with Foc (d)
Enzyme Treatment 0 1 3 8 12
Gi 35.240.58 37.8+2.14b 43.6+1.26b 29.8+0.70b 54.8+0.27b
Chitinase G.v 48.5+0.35 51.6+1.95a 52.940.47a 41.7+0.98a 38.8+0.36¢
CK 34.6+0.29 35.9+0.80b 54.2+1.06a 42.9+0.71a 65.1+0.80a
B-1,3- G.i 258.3+0.23b 261.6+0.83b 228.0+3.27a 116.8+1.97¢ 199.2+1.20b
B-1,3-glucanase Gv 265.4+0.92a 293.2+0.80a 177.2£0.40¢ 136.0+1.40b 136.0+2.70c
CK 128.6+0.58¢ 136.0+1.40¢ 213.6+1.15b 141.2+1.39a 316.4+2.72a
PAL Gi 0 0.02:£0.002b 0.30+0.001b 0.45+0.001b 0.71£0.001a
PAL activities Gv 0 0.92+0.001a 1.16£0.002a 0.41£0.002b 0.26+0.002b
CK 0 0.01:£0.006b 0.12::0.002b 0.92:0.002a 0.270.002b
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