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New Peach Cultivar with Lower Winter Chilling Requirement ‘Sakuhime’
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Summary

‘Sakuhime’ is a new white-fleshed peach cultivar (Prunus persica (L). Batsch) which was released
in 2018 by the National Agriculture and Food Research Organization, Institute of Fruit Tree and Tea
Science in Japan. Selection was based on the criteria of agronomic performance, fruit quality and the
reduced chilling requirement of seedlings obtained from a cross between 296-16 and 332-16. ‘Sakuhime’
was initially designated as Peach Tsukuba 127 and evaluated across 24 experimental stations in Japan
during the 9th national trial of peaches (2010-2015). The final selected line was named ‘Sakuhime’ and
registered as No.26635 under the Plant Variety Protection and Seed Act of Japan on 9th March, 2018.

‘Sakuhime’ trees grow vigorously and produce many self-compatible flowers. In our study, which
was based in Tsukuba, flowering and fruit maturation occurred on approximately the 27th March and
the 26th June respectively. The fruit was round to ovate in shape with an average weight of 253 g.
The fruit skin ground color was greenish white with a high to medium degree of red blushing. It was
sometimes observed to crack, the extent of which depended on location and year of fruit production.
We suggest that this could be avoid by bagging developing fruit on the tree. The clingstone flesh was
creamy-white colored with a melting texture. Its juice had a pH of 4.6 and a soluble solids content
of 12.8%. ‘Sakuhime’ has a lower winter chilling requirement (555 chill hours; CH) than the current
major peach cultivars grown commercially in Japan (1,000-1,200CH). This could be advantageous in the
production of peaches in areas which have warmer winters and could be important on a wider scale as
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aresponse to changes associated with climate change.

Key words: Prunus persica, low chilling requirement, white flesh, plant breeding, early ripening,

global warming
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Fig. 1 Pedigree of ‘Sakuhime’.
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Table 1. Institutes and their locations where the national trial of ‘Sakuhime’ was carried out.

Institute # (location)

Aomori Pref. Industrial Tech. Res. Center, Kennan Fruit Tree Section (Gonohe, Aomori)

Iwate Agr. Res. Center (Kitakami, Iwate)

Fukushima Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Fukushima, Fukushima)

Naro Inst. Fruit Tree Sci. (Tsukuba, Ibaraki)

Gunma Agr. Tech. Center (Isezaki, Gunma)

Yamanashi Fruit Tree Exp. Stn. (Yamanashi, Yamanashi)
Nagano Fruit Tree Exp. Stn. (Suzaka, Nagano)

Niigata Agr. Res. Inst., Hort. Res. Center (Seiro, Niigata)
Ishikawa Agr. Res. Center (Kanazawa, Ishikawa)

Gifu Pref. Res. Inst. Agr. Tec. Hilly Mount. Areas” (Hida, Gifu)

Aichi Agr. Res. Center (Nagakute, Aichi)

Kyoto Pref. Agr., For. Fish. Tec. Center Tango Agr. Res. Div. (Kyotango, Kyoto)
Wakayama Pref. Fruit Tree Exp. Stn, Lab. Persimmon and Peach (Kinokawa, Wakayama)

Okayama Agr. Res. Center, Agr. Exp. Stn.* (Akaiwa, Okayama)

Hiroshima Pref. Agr. Tech. Res. Center, Fruit Tree Res. Inst. (Higashi-Hiroshima, Hiroshima)
Yamaguchi Pref. Agr. For. General Tech. Center (Yamaguchi, Yamaguchi)
Tokushima Agr. For. Fish. Tec. Sup. Center, Agr. Hort. Res. Div (Ishii, Tokushima)

Kagawa Pref. Agr. Exp. Stn., Fuchu Br. (Sakaide, Kagawa)

Ehime Res. Inst. Agr. For. Fish. Fruit Tree Res. Center (Matsuyama, Ehime)
Fukuoka Agr. For. Res. Center Buzen Branch (Yukuhashi, Fukuoka)

Nagasaki Agr. For. Tech. Develop. Center? (Omura, Nagasaki)

Kumamoto Agr. Res.Center, Fruit Tree Exp. Stn. (Uki, Kumamoto)

Miyazaki Agr. Res. Inst. (Miyazaki, Miyazaki)

Kagoshima Pref. Inst. Agr. Develop., Hokusatsu Branch (Satsumasendai, Kagoshima)

# Name in 2015.
v Began national trial in 2011.
x Canceled national trial in 2012.
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Table 2. Tree characteristics of ‘Sakuhime’ and ‘Hikawa hakuhou’ at NIFTS, Tsukuba (2013 —2015).

. . . Fruit
Cultivar Tree shape? Tree vigor? Number of Ful.l bloom Pollen” Phy§1olog1cal Haryestlng development
flower buds*  time" fruit drop time S
period
Sakuhime Inte.rmediate betwgen Vigorous Many March 27 Present Nqne - June 26 91
upright and spreading Little
Hikawahakuhou Int(?rmed1ate betwgen Semivigorous Many April 5 Present Little July 1 87
upright and spreading
Significance
Among cultivars * NS *
Among years * NS *

# Classified into five classes: upright; semi-upright; intermediate between upright and spreading; semispreading; spreading.
v Classified into five classes: vigorous; semivigorous; intermediate between vigorous and weak; semiweak; weak.
* Classified into five classes: few; slightly few; medium; slightly many; many.

v Date when 80 % of flowers blossomed.

v Classified into two classes: present; absent

u Classified into four classes: none; little; medium; much.
t Days from full bloom time to harvesting time.

s NS, *, #*: Not significant at P = 0.05, significant at P = 0.05 and P = 0.01, respectively, in analysis of variance using the following

model.
Pi=u+G;+Y, +E;

P;: performance of the ¢ th cultivar in the j th year; u#: overall mean; G;: effect of the 7 th cultivar; Y;: effect of the j th year; E;: residual.
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Table 3. Fruit characteristics of ‘Sakuhime’ and ‘Hikawahakuhou’ at NIFTS, Tsukuba (2013 —2015).

. Fruit Uniformity Fr‘u1t Degree of fruit Ground Fruit skin  Fruit skin
Cultivar shape* of size? weight skin blushing* color of cracking™  surface’
() fruit skin
. Round ~ . . Greenish None ~ Smooth ~
Sakuhime Ovate Moderately high 253 Moderately high white Very little ~ Medium
. High ~ High ~ Greenish
Hikawahakuhou Ovate Moderately high 265 Moderately high ~ white ~ White None Smooth
Significance v
Among cultivars NS
Among years NS

# Classified into five classes on the basis of height/width ratio in mature fruit: flat: <0.69; oblate: 0.7 ~ 0.94; round: 0.95 ~ 0.99;
ovate: 1.0~1.04; elliptical: >1.05.

v Classified into five classes: low; moderately low; medium; moderately high; high.

x Classified into four classes: none; low; medium; high.

v Classified into five classes: none; very little; little; medium; much.

v Classified into three classes: smooth; medium; rough.

v NS: Not significant at P = 0.05 in analysis of variance using the following model.

Pi=u+G;+Y;, +E;

P;: performance of the 7 th cultivar in the j th year; u#: overall mean; G;: effect of the 7 th cultivar;

Y;: effect of the j th year; E;: residual.

Table 3. Continued

. Flesh Flesh Flesh  Stone Sclublesolids i pit ~ wvater
Cultivar , concentration Astringency? ees core
color type texture? freeness o (pH) splitting¥ . v
(%) index
. . . . . None ~ None ~
Sakuhime Creamy white Melting Medium Clingstone 12.8 4.61 Very little Little 0.27
Hikawahakuhou CT®%8Y Whe ~ prejting Medium Clingstone 122 442 ngynﬁtﬁe Litle 037
Significance ¥
Among cultivars NS NS NS
Among years NS NS NS

z Classified into three classes: fine; medium; coarse.

v Classified into five classes: none; very little; little; medium; much.

wWater core index of average of 10 fruits: [Oxnumber of level 0 (None) fruits + 1 x number of level 1 (Little) fruits + 3 x number
of level 3 (Medium) fruits + 5xnumber of level 5 (Much) fruits] /10

v NS: Not significant at P = 0.05 in analysis of variance using the following model.

P,']'=]/t+Gi+ Y;-+Eij

P;: performance of the 7 th cultivar in the j th year; u#: overall mean; G;: effect of the i th cultivar; Y;: effect of the j th year;

E;: residual.
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Table 4. Tree characteristics of ‘Sakuhime’ in the national trial (2013 —2015) =

. . . Fruit
Location Tree Tree shape Tree vigor Number of Full‘bloom Phys‘lologlcal Haryestlng development
age’ flower buds time fruit drop time period
Aomori 6 Upright Semivigorous Medium  April 27 None July 29 93
Intermediate
Iwate T-6 between upright Semivigorous Many April 26  None ~ Little  July 28 93
and spreading
Intermediate
Fukushima 6  between upright Vigorous Many April 15 Little July 15 91
and spreading
Intermediate
NIFTS 6  between upright Vigorous Many March 27 None June 26 91
and spreading
Intermediate Intermediate Slightl
Yamanashi 6  between upright between vigorous m‘(’; I Y March 29 None July 2 95
and spreading and weak y
Nagano Upright Vigorous Many April20 None ~ Little  July 10 81
Niigata Upright Semivigorous Many April 18 None ~ Little  July 15 88
Intermediate
Ishikawa 6 Upright between vigorous Many April 7 None July 5 89
and weak
Intermediate Intermediate
Gifu 5  between upright between vigorous Many April 28 None July 22 85
and spreading and weak
Intermediate
Aichi 6  between upright Vigorous Many March 27 Little June 29 94
and spreading
Intermediate
Kyoto 6 Spreading between vigorous ~ Many March 31 None July 2 93
and weak
Wakayama T-6 - - Many March 24 Little June 23 91
Intermediate
Hiroshima 6  between upright Vigorous Many March 27 None June 28 93
and spreading
Yamaguchi 6 Semi-spreading Vigorous Many March 25 None June 28 95
Intermediate
Tokushima T-6 - between vigorous Many March 24 None June 27 95
and weak
Kagawa 6 Semi-upright Vigorous Many March 24 Little June 30 98
Ehime 6 Semi-spreading Vigorous S&%}gy March 27 Little July 1 96
Intermediate
Fukuoka 6 Spreading between vigorous - March 24 - June 26 94
and weak
Intermediate Intermediate
Nagasaki* T-5 between upright betweenvigorous  Many February28  None June 11 103
and spreading and weak
Intermediate Intermediate
Kumamoto 6  between upright between vigorous Many March 15 None Junel3 90
and spreading and weak
Intermediate Intermediate
Miyazaki 6  between upright between vigorous Many March 8 None ~ Little  June 6 90
and spreading and weak
Intermediate Intermediate
Kagoshima 6  between upright between vigorous Medium March 16 None June 13 89
and spreading and weak

z See Table 1 for the evaluation of each trait.
v Tree age in 2015. ‘T” means top worked tree.

x Protected cultivation without heating
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Table 5. Tree and fruit characteristics of ‘Sakuhime’” and ‘Hikawahakuhou’ in the national trial (2013 —2015).

Cultivar Ful%izgom Ha?rfilséing develiglpl)ililent Fruit(;v)eight Eglluczlr?;:tliigs A((;%I)ty Wa;‘;ege(;ore
period %)
Sakuhime April 1 July 2 92 241 12.5 4.42 0.24
Hikawahakuhou April 8 July 5 87 231 12.1 4.37 0.23
Significance *
Among cultivars ok * *k * * NS NS
AInOng IOCatiOnS sk ek kK sk sk * sk

# NS, *, ** : Not significant at P = 0.05, significant at P = 0.05 and P = 0.01, respectively, in analysis of variance using the

following model.
Pi=n+G+L+E;

P;: performance of the 7 th cultivar in the j th location; x#: overall mean; G;: effect of the 7 th cultivar;

L;: effect of the j th location; Ej;: residual.
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Table 6. Fruit characteristics of ‘Sakuhime’ in the national trial (2013-2015) =

Soluble solid: Wat
_ Fruit  Uniformity -~ Degree of fruit Fruit skin Fruit skin Flesh ‘ OWDIESOUCS pGidity  Pit o
Location R weight N K . Astringency concentration . core
shape of size skin blushing  cracking surface texture (pH)  splitting .
(2 %) index
. High ~ Fine ~ None ~
Aomori Ovate Moderately low 163 Moderately high None  Smooth Moderately fine None 12.3 4.48 Litle
Oblate ~ . X None ~ . . None ~
Iwate Round Medium 234 High Little Medium Medium Very little 14.2 4.77 None  0.76
Fukushima Round Moderate?y high 267 Medium None  Smooth Medium Very little 11.0 4.57 N(?ne T 037
~ Medium Little
Round ~ . . None ~  Smooth ~ . None ~ None ~
NIFTS Ovate Moderately high 253 Moderately high Very little Medium Medium Very little 12.8 4.62 Little 0.27
.. Round ~ High ~ Moderately high None ~ Smooth ~ Medium ~
y
Yamanashi Ovate Moderately high 254 ~Medium  Very little Medium Moderately coarse None 127 446 None 0.13
Nagano  Round Moderate.ly high 231 Medium None Medium Medium - None 13.8 4.69 None 0
~ Medium ~ Rough Coarse
. . . None ~ . None ~ .
Niigata¥  Ovate Moderately high 216 High . Smooth Medium . 13.8 4.29 Little 0
Little little
. Round ~ . . . . None ~
Ishikawa Moderately high 170 High ~Medium None  Smooth Medium None 13.4 4.40 . 0
Ovate Little
Gifuy Ovate Medium ~ 216 High ~Medium None Medium Moderately fine None 14.8 4.39 None ~ 0
Moderately low s v ’ ’ Medium
Aichi  Round Moderately high ), Low None  Smooth Fine - Norne 13.0 430 Nome-
~ Medium Medium Little
Oblate ~ Moderately high . None ~ Medium ~ None ~ Little ~
Kyoto” Round ~ Low 152 Medium ~ Low Little Smooth Coarse Very little 1.8 456 Medium 075
High ~ X . . None ~ None ~
y ~
Wakayama? Oblate Moderately high 283 High ~Medium None  Smooth Medium Very little 12.7 4.00 Little 0.66
Hiroshima Round  Medium 241  Medium """ Smooth  Medium Very little 11.6 437 MO g1
Little Little
. . . None ~ . None ~ .
Yamaguchi¥ Oblate Moderately high 247 Medium . Smooth Medium . 124 4.30 Little  0.04
Little Very little
. Moderately high Moderately high None ~ Smooth ~ Fine ~ . Very little
y
Tokushima* Round ~ Medium 289 ~ Medium Medium Medium Medium Very little 146 482 Little 0
. Oblate~ . . . . Very little Medium
Kagawa? Round High ~ Medium 273 Medium None  Smooth Medium - Medium 11.7 3.96 - Much 0.16
Ehime  Oblate MOUCrately high pog bk Medium  Nome MM~ NMedium None - 95 484 Little 1
~Medium Medium Very little
High ~ . . Very little Smooth ~ Fine ~ .
Fukuoka Round Moderately low 230 High ~ Medium - Medium Medium Medium Very little 11.8 4.48 None 0.3
Nagasaki* Round High 249 High None  Medium Medium None 11.1 421  None 0
, Oblate ~ . . None ~ . . Very little .
Kumamoto? Round High 205 High Very little Medium Fine - Medium 12.5 4.46 Little 0.1
Miyazaki ~ Ovate High ~ Medium 166 High None  Smooth Nf:;fu:n Verylitle 111 472  None 04
Kagoshima Oblate High 279 High None  Medium Medium Very little 119 4.61 Little 0

*See Table 1 for the evaluation of each trait.

¥ Bagged fruit

* Protected cultivation without heating
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Fig. 2 Tree shape (A), fruit bearing branch (B) and fruit (C) of
‘Sakuhime’.
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