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Abstract

‘Kyuri Chukanbohon Nou 5 Go’, a cucumber (Cucumis sativus L.) cultivar with resistance to powdery mildew
(Podosphaera xanthii (Castaggne) U. Braun & N. Shishkoff) not only at higher temperatures (above 26°C), but also at
relatively cool temperatures (20°C) was bred as potential breeding material. This cultivar is the progeney from crosses among
CS-PMR1, ‘Sharp 1’ (Saitama Gensyu Ikuseikai Co. Japan) and ‘Rira’ (Enza Zaden BV, the Netherlands). The resistance to
powdery mildew is thought to be controlled by 2 gene pairs, a major ressessive gene and an incompletely dominant gene that
enhances the resistance at cooler temperature. Fruits are borne on the main stem and lateral branches. The fruit is relatively
small (approximately 60 g) and similar to Beit Alfa type cucumber and has smooth surface without warts or spines. The color of
the fruit skin is dark green. The skin is tougher and flesh is slightly softer without bitterness in fruit. Mature fruits are yellowish
green with dense netting. This cultivar is a useful breeding material for powdery mildew-resistant cucumber.
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Fig. 1

Fruit of CS-PMRI, a resistant material for breeding of a
powdery mildew-resistant cucumber. The fruit was harvested
8 days after anthesis.

1996 1997 1998 1999 2005 (year)
PI 197088 = = CS-PMRI1
Ey reees Fy =—
Sharp 1 —— F; = F, seeereres Fy — Fq
Rira Kyuri Chukanbohon
Nou 5 Go

Fig. 2 The pedigree of the powdery mildew resistant cucumber ‘Kyuri Chukanbohon Nou 5 Go’.
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Table 1 Plant characteristics of ‘Kyuri Chukanbohon Nou 5 Go’.
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. . Seed Plant height  Internode length Leaf width
Cultivar/Accession length/width Plant type (cm) (cm) Leaf color Leaf shape (cm)
Kyuri Chukanbohon ), 53 Normal 162 5.3 10.65+ 0.10 Green Pentagonal ~ 31.5 £0.29
Nou 5 Go
CS-PMRI 2.7+0.06 Normal 111+3.0 075005  Palegreen  OUMISh 00048

pentagonal
Freedom House 2 2.7+£0.10 Normal 160+£3.3 11.24+0.12 Green Pentagonal  31.4+0.87
Tokiwa 2.5+0.06 Normal 15243 11.80 % 0.35 Green ~ oundish = o3, 067
pentagonal

Table 1 Plant characteristics of ‘Kyuri Chukanbohon Nou 5 Go’. (cont.)

Petiole length Internode length  Development Position of Female flower

Cultivar/Accession g of lateral branches of lateral first female flower  Sex type ©

(cm) . number

(cm) branches (%) on main stem

Kyuri Chukanbohon . . .

0£0. L0£0.
Nou 5 Go 30.0 +0.82 25.0 £ 0.00 80 Slightly low Monoecious  Single
CS-PMRI1 243+ 1.03 24.5+1.50 80 High Monoecious  Single
Freedom House 2 272+ 1.85 23.3+0.67 100 Low Monoecious  Single
Tokiwa 25.0+1.00 20.0 £ 0.00 100 None Monoecious  Single

Evaluation of characteristics was performed between spring and summer of 2005 in a greenhouse at National Institute of Vegetable and Tea

Science (Mie, Japan).
Values are means + SE of two to five plants.

Table 2 Fruit characteristics of ‘Kyuri Chukanbohon Nou 5 Go’.

Surf:

Cultivar/Accession Fruit surface Wart size Waljt Spine size  Spine color Fruit shape  Fruit color urtace

density pattern

i Chukanboh ) o

Ezgr; Gou anbohon Smooth (None) (None) (None) (None) Cylindrical ~ Dark green Absent
CS-PMR1 Smooth Small Medium Medium Black Elliptical Green Chintzy
Freedom House 2 Very shallowly ridgy ~ (None) (None) (None) (None) Cylindrical Green Absent
Tokiwa Shallowly ridgy Small Medium  Slightly small Transparent Cylindrical Green Stripe at tip
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Table 2 Fruit characteristics of ‘Kyuri Chukanbohon Nou 5 Go’. (cont.)

Fruit

. . . i i i . it lengtl
Cultivar/Accession Bloom Earliness Fruit t_)e.armg Parthenocarpy Fruit length diameter Fru'l ength/
position (cm) diameter
(cm)
Kyuri Chukanbohon . . Main stem and .
RERE 0£0. 65+0.
Nou 5 Go Light Medium Jateral branches High 10.8+£0.25 3.0+£0.03 3.65+0.05
CS-PMRI1 Heavy Late Main stem and Absent  67+0.10 3.7£0.05 1.84+0.00
lateral branches
Freedom House 2 Light Early Main stem and High  200+051 284010 7.15+0.19
lateral branches
Tokiwa Light Late Lateral branches Absent  26.0+1.11 3.4+£023 7.70+£0.39
Table 2 Fruit characteristics of ‘Kyuri Chukanbohon Nou 5 Go’. (cont.)
. . . . Net
. . Fruit weight Flesh Flesh Skin Flesh Bitterness Color of .
Cultivar/Accession . . ., formation at
(g color thickness  toughness firmness of fruit mature fruit .
maturity
Kyuri Chukanboh . . . .
NZEr; Gou anbohion 62.8+3.6 Milky Green Medium Tough Slightly soft ~ Absent Yellowish green  Dense
CS-PMR1 55.5+4.5 Milky Green Thin Slightly soft ~ Medium Absent Brown Dense
Freedom House 2 1183+ 12.2 Milky Green Slightly thick Medium Medium Absent  Yellowish green  Absent
Tokiwa 176.0+ 284  Milky Green Medium Medium Medium Absent  Yellowish green  Absent

Evaluation of characteristics was performed between spring and summer 2005 in a greenhouse at National Institute of Vegetable and Tea

Science (Mie, Japan).
The fruit was harvested 8 days after anthesis.
Values are means + SE of two to four representative fruits.

Fig. 3 Fruit of ‘Kyuri Chukanbohon Nou 5 Go’.
The fruit was harvested 8 days after anthesis.
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Fig. 4 Severity of powdery mildew on ‘Kyuri Chukanbohon Nou
5 Go’ and on susceptible Kurume 65.

Left plants; ‘Kyuri Chukanbohon Nou 5 Go’. Right plants;
Kurume 65.

Evaluation was conducted in Feb. of 2006 by spray inocula-
tion with a conidia suspension (Morishita et al., 2002).
Eleven days after inoculation of powdery mildew. Incu-
bated at 20°C.
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Table 3 Powdery mildew resistance at 20°C and 26°C of ‘Kyuri Chukanbohon Nou 5 Go’ and control cultivars.
Temperature Total Disease severity rating”
Cultivar number g 1 2 3 4 5 6 7 8 9 Ave.
26°C
Kyuri Chukanbohon Nou 5 Go 12 12 0.00 &
Sharp 1 12 1 11 5.92 ab
Suisei Fushinari 9 1 1 6 1 5.78 abe
Kurume 65 12 12 6.00a
Poinsette 76 12 12 6.00 a
Aso Midori 5 12 2 8 2 2.00 bed
Natsu Fushinari 12 4 6 2 1.83 ¢cd
Freedom House 2 9 1 4 4 1.33d
CS-PMRI1 12 12 0.00d
20°C
Kyuri Chukanbohon Nou 5 Go 12 12 0.00 eg
Sharp 1 11 1 7 3  8.18ab
Suisei Fushinari 5 3 2 840 a
Kurume 65 15 2 1 5 5 2 6.27 abc
Poinsette 76 9 3 5 1 6.78 abc
Aso Midori 5 15 3 6 2 1 4,47 cdef
Natsu Fushinari 8 2 3 1 1 1 4.50 acde
- Freedom House 2 7 3 1 2 1 5.14 abed
CS-PMRI1 12 1 11 0.92 defg

Evaluation was conducted in Feb. of 2006 by spray inoculation with a conidia suspension (Morishita et al., 2002).
*0 = no symptom ~9 = thick and completely covered with powdery mildew.
Y Different letters indicate significantly different means within columns (Kruskal-Wallis test, P < 0.05).

Table 4 Powdery mildew resistance at 20°C for ‘Kyuri Chukanbohon Nou 5 Go’, Kurume 65, F,, F,, BCP, and BCP, generations.

Number of plants Assumption®

Parent and cross - 1
combination y | Expected ratio ¥ value

R ™M S Tota R:IM:S (Provability)
Kyuri Chukanbohon Nou 5 Go (P,) 12 12 )
Kurume 65 (P,) 15 15
F, 29 29
F, 15 30 154 199 1:2:13 1.95 (0.38)
BCP, 24 22 33 79 1:1:2 2.24 (0.33)
BCP, 58 58 0:0:1 0.00 (1.00)

Evaluation was conducted in Feb. of 2006 by spray inoculation with a conidia suspension (Morishita et al., 2002).
“Resistance is controlled by two gene pairs, an essential recessive gene and an incompletely dominant gene for IM (heterozygote) and R

(homozygote).

¥ Plants with disease severity rating of 0, 1-2 and 3-9 were regarded as resistant (R), intermediate (IM) and susceptible (S), respectively.
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Table 5 Results of powdery mildew resistance evaluations of ‘Kyuri Chukanbohon Nou 5 Go’.

Gunma Agricultural Technology Center

Aichi Agricultural Research Center

Cultivar/Accession

Disease incidence (1)* Disease severity” Disease incidence (2)* Disease severity”
Kyuri Chukanbohon Nou 5 Go 0 0 0.0 0.0
Aso Midori 5 0 0 20.0 5.0
Freedom House 2 0 0 2.3 0.6
Sharp 1 80 29 98.3 65.0

Evaluation by natural infection of powdery mildew was performed in 2006 at Gunma prefecture and Aichi prefecture, independently.

*Percentage of infected plants. Thirty plants were checked on 27th Oct.

Y Disease severity rating; 0 = no symptom ~5: thick and completely covered with powdery mildew.

Disease severity values were calculated using the formula:

Disease severity = [(Zrating no.) x (no. plants in rating category)] x 100/[(Total no. plants) x (highest rating value)].
*Percentage of infected leaves. Four hundred leaves were checked at 7th July.
¥ Disease severity rating; 0 = no symptom ~4: thick and completely covered with powdery mildew.

Disease severity values were calculated using the formula:

Disease severity = [(Zrating no.) x (no. plants in rating category)] x 100/[(Total no. plants) x (highest rating value)].
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