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Abstract: Powdery mildew caused by Erysiphe quercicola is one of the major diseases of rubber trees. There have been
large outbreaks in rubber tree planting areas in China in recent years, seriously reducing the rubber yield. As a common
protective forest species in rubber plantations, the evergreen tree Acacia mangium is one of the important host of rubber
tree powdery mildew. The study of the biological interactions between E. quercicola and A. mangium could improve the
understanding of the behavior of E. quercicola and provide technical guidance for effectively controlling of the primary
source of the disease. In this study, cold acclimation significantly enhanced the resistance of A. mangium to rubber tree
powdery mildew. The young leaves of A. mangium cultured at 23 C had severe lesions when inoculated with E. quer-

cicola, the young leaves of plants acclimated at 19 ‘C for 30 days had less lesions, and the young leaves of plants ac-
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climated at 15 ‘C for 30 days and the mature leaves cultured at 23 °C had no lesion. Electron microscopy scans revealed
that the surface of young leaves of A. mangium cultured at 23 ‘C was uneven. The surface of the young leaves cultured
at 19 ‘C tended to be flat, with a raised and well-arranged waxy crystal structure. The raised and irregularly waxy crystal
structure superimposed and entangled with each other. The surface of young leaves of plants acclimated at 15 ‘C and
mature leaves of plants cultivated at 23 ‘C was flat. The surface of the waxy crystal structure was smooth and had ob-
vious crystal-like waxes. Gas chromatography-mass spectrometer (GC-MS/MS) was used to analyze the wax content of
A. mangium leaves on both the qualitative and quantitative level. Compared with the young leaves of A. mangium culti-
vated at 23 ‘C, the wax composition of the young leaves acclimated at 15 C and 19 C and the mature leaves of the
plants cultured at 23 ‘C were more complex. The main wax components and contents of young leaves acclimated at
15 'C were more consistent with those of mature leaves cultured at 23 ‘C, and the relative contents of C;¢ alkane, Cs,
ketone, Cs, ester, and Cs, alcohol were significantly decreased. In addition, cold acclimation at 15 C could increase the
SOD, CAT and POD oxidase activities of young leaves of A. mangium infected by E. quercicola, with SOD enzyme
showing the greatest increase. In summary, cold acclimation may improve plant disease resistance by promoting the
maturation of the structure and composition of the waxes of young leaves of Acacia mangium and restraining the infec-
tion of E. quercicola. This study is useful for understanding the interactions between rubber tree powdery mildew and its

hosts, and provides a theoretical basis for efficient control of this disease.
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A: 23 CHW; B: 23 CHEAM; C: 19 CHY; D: 15 CHU.
A: Young leaf at 23 ‘C; B: Mature leaf at 23 C; C: Young leaf at 19 C; D: Young leaf at 15 C.
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Fig. 1 Lesion of A. mangium leaves inoculated with E. quercicola under different culture temperature conditions
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A: Young leaf at 23 'C; B: Mature leaf at 23 C; C: Young leaf at 19 “C; D: Young leaf at 15 C. The above image is a visual
representation of the leaves, and the below image is a corresponding scanning electron microscope image.
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Fig. 2 Morphology of the upper surface of A. mangium leaves under different culture temperature conditions
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Fig. 3 The total ion peak of A. mangium leaf wax under different culture temperature conditions
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Tab. 1 Relative contents of the main components of wax in A. mangium leaves under different culture temperature conditions

X Relative content/%

Hoy T
Component  Carbon chain 23 Clnt 23 Ci 19 Cflgnt 15 Clfnt
Young leaves at 23 C mature leaves at 23 C young leaves at 19 'C young leaves at 15 'C

L Cas 0.69+0.015° 0.87+0.00% 0.15+0.00" 0.53+£0.02¢°
Cy 6.49+0.02%° 5.04+0.00% 3.51+0.00™ 7.73£0.024°
Csi 0.74+0.00%° 0.73£0.01%° 0.32+0.01¢° 0.93+0.02"¢
Css 2.08+0.04" 0.76+0.02"¢ 1.54+0.005° 1.39+0.00
Cu 0.50+0.01< 0.90+0.00"" 0.69+0.01%¢ 0.92+0.01%
[ Cuy 0.04+0.025° 0.55+0.00"* 0.05+0.00%° 0.06+0.005°
C 0.83+0.07™ 1.60£0.014 0.53+0.01™ 0.67+0.02%¢
i 2 Cso 28.77+0.534 22.7140.09 24.87+0.04%° 21.39+0.00™¢
[LES Cx 1.61£0.00"° 0.43£0.02 2.93+0.01%° 0.4420.00¢°
fi 2k Cso 6.29+0.09"° 1.194£0.03¢ 3.34£0.01%° 1.25£0.00

E: FAfTARNG FRFRRZEFEE (P<0.05); FFTARRS FRFRRZERREE (P<0.01),
Note: Different lowercase letters in the same line indicate significant difference (P<0.05); Different capital letters in the same line indi-
cate extremely significant difference (P<0.01).
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Fig. 4 Oxidase activity of young leaves of A. mangium incubated at 23 'C and 15 'C
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