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Evaluation on phylloxera resistance and cold hardiness of roots of two

grape hybrid combinations

DU Yuan-Peng, GAO Zhen, FU Qing-Qing, GUO Shu-Hua, ZHAI Heng" ( College of Horticulture
Science and Engineering, Shandong Agricultural University/State Key Laboratory of Crop Biology,
Tai’ an, Shandong 271018, China)

Abstract: [ Aim] To screen cold-tolerant and phylloxera ( Daktulosphaira vitifoliae Fitch) -resistant grape
rootstocks for grapevine industry. [ Methods] Laboratory bioassays were conducted on 45 strains ( series
A) of hybrid combination Vitis amurensis Rupr. Zuoshan No. 1 x SO4 and 27 strains ( series B) of hybrid
combination V. amurensis Rupr. Zuoshan No. 1 x101-1 to evaluate their resistance classes to phylloxera.
A system of differential thermal analysis (DTA) was used for low temperature exotherms (LTE) analysis
of roots of these strains, and the temperature-injury ( LT-1) regression functions were established to
evaluate the cold hardiness of roots. [ Results] Phylloxera produced less eggs on these hybrid strains than
on the susceptible strain Kyoho, and 18 strains from series A and 11 strains from series B with no
tuberosities were classified with the resistance class 0, and nine varieties from series A and four varieties
from series B with less than 10% tuberosities were classified with the resistance class 1. Twenty-seven
strains from series A and three strains from series B, whose root, phloem and xylem subordination values
were all lower than those of Beta, were selected for phylloxera resistance comparison. [ Conclusion] In

this study 15 strains from series A and 2 strains from series B with high phylloxera resistance and cold
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hardiness were selected, and the resistance class of Al4, Al6, Al18, A22, A23, A28, A34, A35,
A38, A44, A50, B24 and B26 was O, and that of A11, A15, A17 and A27 was 1.

Key words: Grape; Vitis amurensis; Daktulosphaira vitifoliae ; phylloxera resistance; cold hardiness
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x1 FHERRMEMARSN(LTE) FIERRE RYEREREHES TN
Table 1 Subordination function values of various indices in low temperature exotherms (LTE) analysis
of roots of different grape strains and comprehensive assessment of their cold hardiness
AR )@ PRSI {E Subordination function value i
Grape strains P20 P40 P50 P60 P80 X20 X40 X50 X60 X80 Mean value
Al4 0.04 0.00 0.00 0.00 0.00 0.02 0.10 0.14 0.19 0.30 0.08
A13 0.33 0.26 0.23 0.20 0.15 0.00 0.00 0.00 0.00 0.00 0.12
All 0.22 0.14 0.11 0.08 0.03 0.07 0.12 0.14 0.16 0.21 0.13
A35 0.00 0.01 0.04 0.06 0.13 0.17 0.23 0.26 0.29 0.36 0.15
A38 0.02 0.02 0.05 0.07 0.13 0.12 0.23 0.28 0.34 0.47 0.17
A17 0.37 0.29 0.26 0.24 0.18 0.05 0.09 0.10 0.13 0.17 0.19
A34 0.16 0.13 0.13 0.13 0.14 0.11 0.20 0.24 0.30 0.41 0.19
Al5 0.31 0.23 0.20 0.17 0.11 0.13 0.19 0.22 0.25 0.33 0.21
Al6 0.28 0.24 0.23 0.23 0.22 0.13 0.23 0.28 0.34 0.47 0.26
A27 0.30 0.25 0.24 0.23 0.20 0.18 0.27 0.31 0.35 0.45 0.28
A37 0.23 0.24 0.26 0.28 0.33 0.22 0.32 0.37 0.42 0.54 0.32
A45 0.25 0.24 0.25 0.26 0.29 0.22 0.34 0.41 0.47 0.63 0.34
A36 0.18 0.22 0.26 0.31 0.40 0.30 0.37 0.40 0.43 0.50 0.34
A22 0.42 0.39 0.40 0.40 0.40 0.19 0.26 0.29 0.33 0.41 0.35
A4 0.19 0.22 0.26 0.29 0.37 0.29 0.39 0.44 0.49 0.60 0.35
A44 0.18 0.19 0.22 0.24 0.30 0.23 0.39 0.47 0.56 0.77 0.36
A40 0.39 0.35 0.35 0.34 0.33 0.22 0.33 0.38 0.43 0.56 0.37
A5 0.38 0.38 0.39 0.40 0.42 0.23 0.31 0.35 0.39 0.48 0.37
A18 0.40 0.36 0.36 0.35 0.34 0.22 0.33 0.39 0.45 0.58 0.38
A43 0.13 0.17 0.22 0.26 0.36 0.31 0.47 0.54 0.62 0.81 0.39
A12 0.39 0.36 0.36 0.35 0.35 0.23 0.35 0.41 0.47 0.62 0.39
A31 0.27 0.29 0.31 0.33 0.38 0.26 0.40 0.47 0.54 0.71 0.40
A21 0.55 0.48 0.46 0.43 0.38 0.21 0.31 0.36 0.42 0.55 0.42
A23 0.34 0.35 0.37 0.40 0.45 0.29 0.42 0.48 0.55 0.70 0.44
A32 0.40 0.39 0.40 0.41 0.43 0.26 0.40 0.46 0.54 0.70 0.44
A48 0.44 0.40 0.39 0.38 0.37 0.32 0.45 0.51 0.57 0.72 0.45
Al 0.38 0.38 0.40 0.41 0.45 0.30 0.44 0.51 0.58 0.75 0.46
A19 0.50 0.48 0.49 0.49 0.50 0.28 0.39 0.44 0.50 0.63 0.47
A50 0.34 0.34 0.36 0.38 0.41 0.37 0.51 0.57 0.64 0.80 0.47
A28 0.33 0.35 0.38 0.41 0.47 0.35 0.50 0.57 0.65 0.83 0.48
A52 0.43 0.47 0.51 0.54 0.62 0.37 0.43 0.45 0.48 0.53 0.48
A7 0.45 0.47 0.50 0.52 0.58 0.32 0.43 0.48 0.54 0.66 0.50
DIIA Beta 0.53 0.47 0.44 0.42 0.37 0.17 0.43 0.57 0.73 1.08 0.52
A24 0.54 0.54 0.55 0.56 0.58 0.47 0.61 0.67 0.73 0.88 0.61
A30 0.32 0.40 0.46 0.52 0.65 0.53 0.73 0.82 0.92 1.15 0.65
A2 0.63 0.61 0.61 0.60 0.60 0.44 0.63 0.72 0. 81 1.03 0.67
A6 0.81 0.79 0.78 0.76 0.74 0.44 0.54 0.57 0.61 0.70 0.67
A10 0.71 0.74 0.76 0.78 0.82 0.53 0.61 0.62 0.64 0.68 0.69
A51 0.60 0.63 0.66 0.69 0.74 0.54 0.70 0.77 0.85 1.02 0.72
A3 0.80 0.76 0.75 0.73 0.70 0.40 0.60 0.70 0.80 1.04 0.73
A47 0.65 0.63 0.63 0.63 0.63 0.61 0.77 0.83 0.90 1.06 0.73
A25 0.63 0.69 0.73 0.77 0.86 0.54 0.72 0.80 0.88 1.07 0.77
A41 0.58 0.60 0.62 0.65 0.70 0.67 0.84 0.91 0.98 1.14 0.77
A33 0.59 0.64 0.67 0.71 0.79 0.63 0.84 0.93 1.03 1.26 0.81
A49 0.74 0.76 0.78 0.80 0.85 0.57 0.77 0.86 0.96 1.18 0.83
A8 1.00 1.00 1.00 1.00 1.00 0.93 1.00 1.00 1.00 1.00 0.99
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#73k 1 Table 1 continued

B E )@ PR %L {E Subordination function value B5li
Grape strains P20 P40 P50 P60 P80 X20 X40 X50 X60 X80 Mean value
B24 0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 0.00
B16 0.01 0.06  0.10  0.13 022  0.12  0.12  0.12  0.12  0.11 0.11
B26 0.19 027 032 037 050 026 023 0.2  0.20  0.17 0.27
B11 0.51 0.49  0.48  0.47  0.44  0.17 022 025 027  0.33 0.36
B3 0.49 049  0.50  0.50 0.5  0.20  0.24  0.26  0.28  0.33 0.38
B29 0.66  0.66  0.67  0.67  0.67 022  0.17  0.14  0.11 0.06 0.40
B30 0.53  0.55 0.5  0.57  0.60  0.24  0.26  0.28  0.29  0.32 0.42
B9 0.37  0.49  0.57  0.65  0.83  0.47  0.45  0.45  0.44  0.42 0.51
U1 Beta 0.53  0.47  0.44 042 037  0.17 043  0.57  0.73 1.08 0.52
B19 0.4  0.58  0.64  0.70  0.85  0.48  0.51 0.52 0.5  0.55 0.58
BS 0.73  0.79 0.8 0.8  0.95  0.43 0.4 0.41 0.40  0.38 0.62
B4 0.61 0.66  0.69  0.72 0.8  0.55  0.54  0.54  0.54  0.53 0.62
B12 0.39  0.52 0.5  0.67 0.8  0.56 0.6l 0.63  0.66  0.71 0.62
B2 0.4 0.5  0.66  0.73  0.90  0.49 0.5  0.58  0.60  0.66 0.62
B31 0.51 0.62  0.68  0.75  0.91  0.50  0.55  0.57  0.59  0.64 0.63
B13 0.52  0.66  0.75  0.84 .05 0.64  0.62  0.61 0.5  0.57 0.69
B 0.52  0.81 0.98 1.16 1.60  0.41 0.40  0.40  0.40  0.39 0.71
B28 1.00 1.00 1.00 1.00 .00 0.42  0.42  0.42  0.42  0.42 0.71
B22 0.52  0.65 073  0.82 1.03  0.58  0.64  0.67  0.70  0.76 0.71
B25 0.63  0.71 0.76  0.81  0.93  0.57  0.64  0.67  0.71 0.79 0.72
B15 0.73  0.82  0.87  0.93 1.06  0.56  0.62  0.65  0.69  0.75 0.77
B7 0.70  0.81 0.87  0.94 .10 0.6l 0.65  0.68  0.70  0.74 0.78
B21 0.8  0.93  0.99 1.04 118 0.6l 0.64  0.66  0.68  0.72 0.83
B6 0.72 0.8  0.91 0.99 .17 0.65 0.72  0.75  0.79  0.86 0.84
B18 0.48  0.68  0.79  0.92 .22 0.90 0.8 0.8  0.87  0.86 0.85
B17 0.66  0.79  0.87  0.96 1.16  0.73  0.80  0.83  0.87  0.94 0.86
B20 0.89 0.9 1.05 112 1.28 072 0.79  0.83 0.8  0.94 0.95
B14 0.86 1.00 1.09 1.18 1.40 1.00 1.00 1.00 1.00  1.00 1.05

P20, P40, P60, P8O 43HIF/n$ i #20% , 40% , 60% Fi1 80% #Z% LI & Temperatures at which 20%, 40%, 60% and 80% of phloem was
injured , respectively; X20, X40, X60, X80 : 43H|F/R A #20% , 40% , 60% F11 80% # 1 FL AL B Temperatures at which 20%, 40%, 60% and

80% of xylem was injured, respectively.
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