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Abstract In this study laboratory bioassays were carried out for rapid initial evaluation on the resistance of
10 grape rootstocks and 18 cultivars to Chinese biotypes of grape phylloxera Daktulosphaira viticola  Fitch .
The survival ratio developmental duration egg number and index for population age constitution were
evaluated. The results showed that rootstocks including SO4 5BB 1103P 420A lot 101-14MG 3309C
140Ru and 110R were resistant to phylloxera. On highly resistant rootstocks SO4 5BB  1103P and 420A the
development of phylloxera arrested at the very early stage. Beta frequently used as rootstock in China was
susceptible to phylloxera. Phylloxera survived at 38.82% ~ 47.5% and produced 9.01 eggs per day on Beta
while the corresponding values were 25% ~ 30% on concord and compbell and 6.00 ~ 6.85 eggs per day on
concord campbell and catawba. Both Hei Huxiang and White Banana of Viiis vinifera -V . amerancain were
susceptible to phylloxera on which phylloxera yielded more than 190 eggs totally despite their survival was
down-regulated and development arrested to some extent. All V. winifera and cross cultivars of V. wvinifera -
V. amerancain tested were highly susceptible on which phylloxera survival rate remained 40% ~ 60% in 29

days after inoculation and relatively stable thereafter. In parallel phylloxera produced 7 ~ 12.35 eggs per day
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and summed up to the total of 190 eggs. It was concluded that all cultivars tested were susceptible to grape
phylloxera and thus resistant rootstocks were necessary in the phylloxera epidemic region.
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Table 1 Survival rate of grape phylloxera on different grape varieties
Survival rate %
Varieties 9d 18 d 25d 29d
Postharvest Longan 73.53+2.19a 72.35+6.56a 70.00+5.77a 60.00 = 5.00ab
V. wvinifera Centennial Seedless 69.42+5.6la 62.31 +4.53ab 59.09 £5.65a 57.14+2.51ab
Crimson 64.44 +3.34a 64.00+4.16a 64.00+4.16a 63.52+1.77a
Minicure Finger 62.00+6.43a 60.83 +4.79ab 60.75+4.82a 59.68 +5.68ab
Yatomi Rosa 60.59 +5.32ab 59.00+6.11ab 58.67+6.26a 57.82+6.39ab
Tamina 60.58 +5.61ab 56.67 + 6.68ab 56.67 +6.68a 52.34+4.67ab
Cabernet Sauvignon 58.33 +5.97ab 55.83+7.11ab 55.83+7.11a 54.38 +5.01ab
Cabernet Gernischet 53.08 + 8.94abed 54.62 +7.85ab 54.51+7.91a 52.16 +4.70ab
Chardonnay 48.33 + 8.60abed 47.50 £ 9.46ab 47.24 +9.56ab 46.58 £ 6.21abed
Red Globe 46.50 = 9.50abed 42.50 £9.84ab 42.01 + 8.06abed 41.57 £4.75bcd
Jing Ya 66.50 £ 6.73a 60.50 +4.92ab 59.67+5.27a 58.04 +5.30ab
V. vnifera- Kyoho 66.00 + 6.00a 54.00 + 8.19ab 51.00+9.85a 50.68 +5.01abed
V. amerancain White Banana 64.38+4.11a 54.00 + 8.19ab 49.33+7.78a 36.00 = 7.77bed
Feng Hou 62.35+4.24a 46.00 £9.85ab 44.29 +7.57abe 40.00 £ 5.29bcd
Campbell 65.95+7.03a 40.33 £ 8.02sb 32.00 £ 2.52bcde 29.17+9.64d
Concord 59.15+5.63ab 34.38 +7.91bed 29.00 + 3.00bcde 25.56 + 8.26d
Hei Huxiang 58.25 +3.50abc 54.40 +7.97ab 46.88 = 6.16a 30.71+9.00cd
Catawba 38.00 £5.29de 38.00 + 8.02abc 36.00 + 4. 16bcde 32.15+6.75bcd
Beta 47.50 + 8.78abed 45.42 £ 9.96ab 44.71 +7.39a 38.82+6.72¢
Rootstocks 5BB 47.00 + 3.6lcde 17.50 +6.61cd 10.83 £4.59% 1.67+1.17¢
3309C 43.33 £ 4.29bcde 22.50 £3.69cd 21.50 £ 6.83de 16.00 + 3.06e
Lot 42.50 +4.82cde 23.33+5.09cd 20.83 +7.19de 17.50 +4.09¢
S04 41.00 +4.36cde 12.00 + 6.56d 7.00+6.8le 1.00+2.31e
101-14MG 37.69 £5.41de 32.94 + 8.57bed 27.65 £ 4.44cde 8.24 £2.54e
140Ru 37.50 £ 5.48de 26.41 +5.07cd 23.15+5.96de 16.00 £4.51e
110R 35.00+6.51de 22.50+5.20cd 20.68 +7.78de 15.82+2.68e
1103P 30.48 +4.76e 16.19+4.42d 10.00£5.77e 4.29+3.1le
420A 29.17+5.45¢ 15.00 +5.00d 10.00 £ 4.62e 5.00+3.79%
+ 0.05 Data were mean + SD  the data within a column
followed by different small letters show significant difference at 5% level. The same below
2.2 25~28d
22~25d
PASI
2 140Ru 110R 9d
101-14  3309C 28~30d 1.78 1.67
5BB SO4 1103P  420A 2
1 18 d
24.71 d
2 3 3 4
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Table 2 Developmental duration and population age structure index for grape phylloxera on different grape varieties
d
Developmental duration Population age structure index
Varieties
from egg to adult
9d 15d 18 d 25d 29d
Crimson 21.98+1.0le 1.78+0.08a 3.26 £0.08a 4.26+0.16a 4.86+0.07a 4.97+0.02a
V. vinifera Tamina 22.17+0.92¢  1.67+0.06a 3.17+0.05a 4.29+0.15a 4.69+0.16a 5.00 +0.00a
Red Globe 22.39+0.8le  1.22+0.10b 3.39+0.20a 4.33+0.15a 4.60+0.21a 4.97+0.02a
Cabernet Sauvignon — 22.42 +0.80e 1.03+£0.14be  2.11£0.15bed 2.65+0.19bed  4.98 +0.05a 5.00 +0.00a
Centennial Seedless  22.50 +0.76e 1.01£0.15be  2.72+0.25abc¢  4.29+0.15a 4.81+0.10a 5.00 £ 0.00a
Minicure Finger 22.53+£0.75e 1.00+0.01¢ 2.62+0.23abc  4.14+0.19a 4.64+0.19a 4.82+0.10a
Postharvest Longan 22.71+0.67e  1.00+0.03¢ 2.50+0.26ab  4.27+0.16a 4.63+0.07a 5.00+0.00a
Cabernet Gernischet  24.16+1.00de  1.00+0.08¢ 2.39+0.3labc  2.60+0.21bed 4.86+0.32a 5.00 +0.00a
Yatomi Rosa 24.26+0.90de  1.00+0.12bc  2.38+0.32abc 2.84+0.10bed 4.41+0.09ab  4.92+0.05a
Chardonnay 24.62+0.77de  1.00+0.08¢c 2.09+0.15bed 2.45+0.28cd 4.83+0.18a 5.00+0.00a
Feng Hou 22.01+0.68¢  1.06+0.12bc  1.83+0.14cde 2.76+0.16bed 3.85+0.24bed 4.75+0.14a
V. vinifera- Jing Ya 22.21+0.68¢  1.01+0.08¢c 2.06+0.16bed  3.51+0.20abc  4.26 +0.20abed 4.84 +0.09a
V. amerancain Kyoho 24.52+0.50de 1.00+0.10c 1.74 £0.19de 3.81 + 25ab 4.11+£0.16abed 4.83 +0.10a
White Banana 25.30+£0.52cde 1.00+0.11c 1.62+0.26de  2.11+0.47d 3.16£0.25de  4.46+0.28ab
Concord 25.31+0.86cde 1.00+0.00c 1.32+0.43de  2.61+0.20bed 4.13 +0.020abed 4.38 +0.22abe
Hei Huxiang 25.46 +0.55bed  1.00+0.00c 1.56+0.29de  2.07 +0.48d 2.46 £ 0.28ef 4.02 +0.28bed
Campbell 27.77+0.50b  1.00+0.00¢ 1.12+£0.20ef  1.99+0.52d 3.69+0.26cd  4.71x0.17a
Catawba 25.46+0.51de  1.00+0.00c 1.21+0.17¢f  2.29+0.41d 3.43+£0.20de  4.00+0.29bcd
Beta 24.71+0.74de  1.00+0.0lc 2.05+0.16bed 2.66+0.19bed 4.08 +0.21abed 4.53 +0.25ab
Rootstocks 140Ru 27.67+0.58b  1.00+0.00c 1.60+0.27de  2.34+0.39d 3.50+0.15d 4.35+0.33ab
110R 27.50+0.67b  1.00+0.00c 1.54+0.30de  2.06+0.49d 2.50 £ 0.10ff 3.14 £ 0.70de
Lot 27.67+0.74b  1.00+0.00c 1.56+0.29de  1.82+0.59d 3.16+0.12de  3.65+0.54cd
3309C 28.47+0.63a  1.00+0.00c 1.38+0.39de  1.63 £0.59d 2.14 +0.16f 2.47+0.27f
101-14MG 30.45+0.58a  1.00+0.00c 1.27+0.46de  1.64+0.58d 2.14 +0.20f 2.86 +0.22ef
5BB — 1.00 +0.00c 1.00 = 0.00f 1.00 +0.00e 1.00 +0.00g 1.00 +0.00g
S04 — 1.00 +0.00¢ 1.00 = 0.00f 1.00 +0.00e 1.00 +0.00g 1.00 +0.00g
1103P — 1.00 +0.00c 1.00 +0.00f 1.00 +0.00e 1.00 +0.00g 1.00 +0.00g
420A — 1.00 +0.00c 1.00 + 0.00f 1.00 +0.00e 1.00 +0.00g 1.00 +0.00g
2.4 30 ~ 60
2~4 5BB SO4 1103P  420A
1 1
308.75 303.5 268.32  248.17
12.35 12.14 10.32 10.79
24 ~29 d
92.12~ 123.80 6 ~6.85 Lot 140Ru 110R 101-
216.24 9.01 14MG  3309C

Lot 140Ru 110R 101-14MG 3309

C

12~17
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Table 3 Adult size for phylloxera on different grape roots and class of grape resistance

Resistance class Adult size mm
Varieties . d. m . .% Granett’ Boubals’
Doubling time Tuberosities anetls oubals s
ratings ratings Length Width
Tamina 5.7d 95.2a S 3 1.13+0.03a 0.79+0.02a
V. wvinifera Red Globe 6.8d 70.6h S 3 0.92+0.02ab  0.72+0.0lab
Cabernet Sauvignon 6.6d 94.6a S 3 0.84+0.03bc  0.66 £0.02ab
Centennial Seedless 6.2d 71.9b S 3 0.87+£0.03be  0.67 £0.02ab
Minicure Finger 6.3d 77.3ab S 3 0.82+0.02bc  0.68 +£0.03ab
Postharvest Longan 5.1d 76.7ab S 3 0.79+0.01bed 0.64 £0.01lab
Cabernet Gernischet 6.5d 95.1a S 3 0.80+£0.0lbe  0.65+0.0lab
Yatomi Rosa 6.6d 9%4.7a S 3 0.78 £0.02bed  0.63 +0.01ab
Chardonnay 6.8d 96.2a S 3 0.81+0.02bc  0.65+0.02ab
Jing Ya 6.3d 96.2a S 3 0.86+0.03bc  0.65+0.01lab
V. vinifera- Kyoho 6.1d 94 .6a S 3 0.81+0.02bc  0.63 +0.02ab
V. amerancain White Banana 5.4d 85.1ab S 3 0.82+£0.06bc  0.65+0.03ab
Concord 7.0c 13.8d S 1 0.76 £0.04bed  0.63 £0.03ab
Hei Huxiang 6.3d 72.7b S 3 0.78£0.02bed 0.64 £0.01ab
Campbell 6.9¢ 30.6¢ S 2 0.72+£0.04bed  0.58 + 0.02abe
Catawba 6.9¢ 40.0c S 2 0.74+0.05bed  0.62 +0.04ab
Beta 6.1d 70.2b S 3 0.79£0.04bed  0.65 +0.03ab
Rootstocks 140Ru 12.4b 12.1d R 1 0.74+0.05cd  0.57 £0.02bc
110R 12.8b 19.8d R 1 0.75+0.03cd  0.63+0.02ab
Lot 13.5b 20.0d R 1 0.75+0.06cd  0.62+0.03ab
3309C 14.4a 20.0d R 1 0.63 +0.06d 0.43+0.0lc
101-14MG 13.5b 13.4d R 1 0.71+0.03cd  0.42+0.02¢
S04 - - I 0 - -
5BB - - I 0 - -
1103P - - I 0 - -
420A - - 1 0 - -
Boubals 0 ~3 0 1 2 3 Granett
DT <12 S DT> 12 R I Boubals’s

ratings 3 from 0 most resistant to 3 most susceptible  Classes 0 and 1 indicate high resistance Class 2 indicates low resistance Class 3 indicates
susceptibility. Ratings of Granett et al. 8 R = Resistant DT > 12 S = Susceptible DT < 12 I = Immune no DT

Granett
<20% 0
20% ~40% 1 40% ~T70% 2 >70% 3

V. winifera-

V. amerancain-V. riparia

Makee et al. 2004 Omer 1999
Granett 1987

Makee 2004
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