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Studies on Breeding of ‘Yanzhen 1’ Apple Stock and Its Mechanism of Apple
Rough Bark Disease Resistance
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Abstract: The botanical properties and the effect on upper variety were studied in Yanzhen 1 as inter-
stock of which was resistance to apple ring rot disease. The results showed that the upper variety of which
using Yanzhen 1 as interstock could decrease the incidence of apple ring spot and apple ring rot. The
internode length, diameter of trunk pith and thickness of xylem were increased, whereas ratio of bark of root
and shoot decreased. The lenticel density and thickness of epidermal layers had not been affected. The
activities of defend-related enzymes of Fuji were significantly enhanced. The CAT, PAL, PPO, SOD and
POD enzymes activity of Fuji that of using Yanzhen 1 was 2.05, 1.88, 1.91, 1.07 and 1.44-fold compared with
that of not using Yanzhen 1 as interstock. Among of hybrid seedlings between Fuji and Yanzhen 1, the rate of
disease-resistant seedlings was 15.7%, and others was 84.3%.
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Table 1 Effects of the Yanzhen 1 as interstock on budwood tissue of Fuji

\ . . % HJFlem N T lem
i W Rl RESERIM i prom R

. . Ratio of bark Thickness of . . Thickness of
Treatment Internode length  Lenticel density i Diameter of pith

of root and shoot  epidermal layers xylem

B AR — S g
o el — Sk . 3.43+0.67a 12.443.42a 14.50+£1.12b 0.11+0.01a 0.23+0.02a 0.71+0.09a
Fuji/Yanzhen 1/ Malus micromalus
L/ Fuji / M.micromalus 2.82+0.3% 10.6+2.78a 16.42+1.27a 0.14+0.01a 0.16+0.01b 0.56+0.12b

e RPEAREN 3 IELIFIME. RFVEER G ARG T RBEORTE 5%/K N 22 53 B35 (B IO SARZERER) «
Note: The data are the average of the replicates. Value within a column followed by a different letter are significantly different at 5% probability level
(Duncan’s test). The same below.
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Table 2 Study on the occurrence of Fungi-type apple rough bark disease of 12-year-old apple trees

e AR %
vl FETERWIHES BT RS PitETEE ROV I R A R The inci dence(;f
Incidence of Incidence of Index of Average grade of %% Diseased
Treatment . . . " . . . apple rough bark
body disease branch disease  disease condition disease condition uits/Total disease
ARG kR 0 35.4£7.2b 22.9+4.9h 0.4620.11b 12/384 3.1
Fuji/Yanzhen 1/ Malus micromalus
& /5 Fuji / M.micromalus 100 94.745.6a 82.1+8.2a 2.89+0.43a 60/378 15.87
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Table 3 Effects of the Yanzhen 1 as interstock on the activities of protective enzymes in the leaves of Fuji varieties
after being inoculated by Botryosphaeria berengriana f. sp.

IS SoD/ CAT/ PAL/ PPO/ POD/
Treament (U-h.g'Fw) (A Agg mintgtFw) (U- h.g'Fw) (UhtgtFw) (UhtgtFw)
54 E L/ ERG— E 82.8+4.8a 8.0£0.9b 258.8+10.2a 82.6+10.1a 15.9+1.2b

5-year-old Fuji/Yanzhen 1/M.micromalus

5 A b/ 77.1+3.5a 3.9+0.6¢ 137.6+11.5b 43.2+9.8b 11.0+0.9¢
5-year-old Fuji / M.micromalus

12 8 /NG — 5 /g 87.7+6.9a 11.0+0.7a 252.2+15.8a 87.5+12.3a 50.8+3.5a
12-year-old Fuji/Yanzhen 1/M.micromalus

12 4 /iR 82.5+5.4a 5.0+0.4c 153.8+13.6b 50.8+8.6b 14.0+1.6bc
12-year-old Fuji / M.micromalus
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