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Summary

‘Hasshu’ is a pollination-variant astringent (PVA) type of Japanese persimmon (Diospyros kaki
Thunb.) cultivar released by Japan’s National Agriculture and Food Research Organization (NARO)
Institute of Fruit Tree Science (NIFTS) in 2013. ‘Hasshu’, a dwarf bud sport that originated from
‘Hiratanenashi’, was discovered in Akitsu, Higashihiroshima, Hiroshima Prefecture in 2005. It is
octoploid (27 = 120 = 8x). The cultivar was registered in 2015 as No. 23900 under Japan’s Plant
Variety Protection and Seed Act.

The fruit ripens in late October, similar to ‘Hiratanenashi’, and about a month after
‘Nakataniwase’, at NIFTS (in Higashihiroshima city). The fruit is relatively flat, and averages 81 g in
weight, which is about one-quarter the weight of ‘Hiratanenashi’. The skin is orange at harvest
time. The shelf life of ‘Hasshu’ fruit after treatment with carbon dioxide gas to remove astringency,
was 10 days, which is the same as that of ‘Hiratanenashi’. The flesh is as soft, dense, and juicy as
‘Hiratanenashi’ and ‘Nakataniwase’. The mean soluble solids content in the juice after removing the
astringency is 16.3% (°Brix), which is comparable to those of ‘Nakataniwase’ and ‘Hiratanenashi’.
‘Hasshu’ produced an average of 2.8 normal seeds (with a seed weight of 1.2 g) per fruit, versus
none in the other cultivars. Although fruit cracking at the calyx end is rare, fruit cracking at the
stylar end occurred in 20% of the fruits. The proportion of fruit with partly darkened skin averaged
23.3%, versus 6.7% in ‘Hiratanenashi’ and ‘Nakataniwase’. There were no shallow concentric cracks
in the fruit’s skin.

The tree is moderately vigorous, with a shape intermediate between spreading and upright. The

shoot and internode lengths were significantly shorter than those of ‘Hiratanenashi’ but similar to

(2016 4 7 H 6 H=2f - 2016 4E 9 A 1 H<:38)
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those of ‘Nakataniwase’. The leaf shape was ovate and its leaf area was significantly smaller than

those of ‘Hiratanenashi’ and ‘Nakataniwase’. ‘Hasshu’ bore many smaller female flowers than those

of ‘Hiratanenashi’ and ‘Nakataniwase’ in late May. There was little physiological fruit drop in both

the early stage (June to July) and the late stage (August and later).
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Table 1. Tree and fruit-bearing characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at
NIFTS, Akitsu (based on data from 2011 to 2013) *

. . Number of Physiological fruit drop
. . Leafing Blossoming m
Cultivar Tree vigor Tree shape time? time ™ female Early stage v Late stage
flowers ¥  (June to July)  (August and later)
Hasshu Moderately Intermediate between 1o npaoog Many Little Little
vigorous  spreading and uplight
. ) Intermediate between . .
Nakataniwase  Vigorous spreading and uplight Apr12  May 22 Many Little Little
. . . Intermediate between . .
Hiratanenashi ~ Vigorous spreading and uplight Apr11  May 22 Many Little Little
Significance *
Among NS NS
cultivars
Among years NS NS

“ Female flowers were thinned to one flower per shoot before flowering, and fruit were thinned to a ratio around 20 leaves
per fruit in late July.

¥ Date when 20 t030% of the basal leaves unfolded on the top of the shoot.

* Date when more than 80% of female flowers had blossomed.

¥ The number of female flowers was classified as follows: Not enough (standard cultivars: ‘Shogatsu’, ‘Zenjimaru’); Enough
(‘Maekawa-Jiro’, ‘Nishimurawase’, ‘Saijo’); Many (‘Hiratanenashi’, ‘Matsumotowase-Fuyu’)."

Y Little: < 30%; Medium: 30 -50%; Much: > 50%.

" None; Little: < 5%; Medium: 5 -20%; Much: > 20%.

‘NS, the difference was not significant.

Table 2. Shoot, leaf and flower characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at
NIFTS, Akitsu (based on data from 2011 to 2013) *

Cultivar Shoot lengh Shoot diameter Internode length Shape of leaf base * Leaf azrea Flower weight

(cm) (mm) (cm) (cm”) (g)

Hasshu 339ax 7.9 24a Rounded 59.1a 1.56 a

Nakataniwase 36.4b 8.8 24a Obtuse 91.2b 1.83b

Hiratanenashi 56.7 ¢ 8.8 4.0b Obtuse 104.5 ¢ 1.99 ¢

Significance ¥

Among cultivars wE NS wE wE wE

Among years e e ok NS e

“See Table 1 for the flower and fruit thinning treatments.

¥ Classified into four classes: Narrow acute (standard cultivar: ‘Eboshi’); Broad acute (‘Aizu-mishirazu’); Obtuse (‘Fuyu’);
Rounded (‘Suruga’).

*Values of a parameter labeled with different letters differ significantly (Tukey's multiple-range test, P < 0.05).

¥ #* and NS indicaete significance at P < 0.01 and non-siginificance, respectively.
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Bk th oo AR 1273 083 kg TH Y, AR LA
EEERO NG o7 T 3G THET O E Y
WZhTIERLEL 525, SROFHETLHEDL S
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Table 3. Fruit characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at NIFTS, Akitsu
(based on data from 2011 to 2013)”.

Cultivar Harvest time Eruit Fruit skin ~ Soluble solids Flesh ' Flesh Juiciness *
weight (g) color? concent (%) * texture ¥ firmness (kg) *

Hasshu Oct.25b" 8l.1la 54 16.3 Dense 0.83 Juicy (High)
Nakataniwase  Sep. 27 a 24400 5.3 15.6 Dense 0.81 Juicy (High)
Hiratanenashi ~ Oct. 29 b 297.0 ¢ 5.3 15.6 Dense 0.72 Juicy (High)
Significance *

Among cultivars * o NS NS NS
Among years NS * NS NS NS

“See Table 1 for the flower and fruit thinning treatments.

¥ Color chart value for equatorial zone fruit (Yamazaki and Suzuki, 1980).

¥ Values were measured after removing astringency by means of constant-temperature, short-duration carbon dioxide gas
treatment.

W Classified as follows: Dense (standard cultivar: ‘Hiratanenashi’); Medium (‘Fuyu’); Coarse (‘Nishimurawase’).

V Classified as follows: Not juicy (Low) (standard cultivar: ‘Suruga’); Medium (‘Maekawa-Jiro’); Juicy (High) (‘Fuyu’).

" Values of a parameter labeled with different letters differ significantly (Tukey's multiple-range test, P < 0.05).

tax % and NS indicate significance at P < 0.01, P < 0.05, and not significant, respectively.

Table 4. Fruit characteristics of the ‘Hasshu’, ‘Nakataniwase’, and ‘Hiratanenashi’ persimmon cultivars at NIFTS, Akitsu

(2012) “.
Proportion of . Proportion of fruit ~ Occurence of
Number of . .. Proportion of . .
. Seed weight  cracked fruit . with shallow Shelf life
Cultivar seeds per cracked fruitat . . v
fruit (2) at stylar end calyx end (%) * partly.darkened congentrlc fruit  (days)
(%)Y skin (%) skin cracks ¥
Hasshu 2.8 1.2 20.0 0 23.3 None 10
Nakataniwase 0 - 6.7 0 6.7 None 8
Hiratanenashi 0 - 0 0 6.7 None 10

“See Table 1 for the flower and fruit thinning treatments.

¥ Fruit with a minute degree of cracking, which is common and does not damage the market value for ‘Jiro’ in Japan, was not
included.

* Classes (small and large) based on the photograph in “Methods of evaluating deciduous tree fruit crops in national trials”
(NIFTS 2007) were included.

" Classified into four classes based on the proportion of the fruit with shallow concentric cracks in the fruit skin: None (0%);
Little (<30%); Medium (30 to 70%); Much (>70%).

" Duration when fruit remains marketable at 20°C. Values were obtained after removing the astringency by means of constant-
temperature, short-duration carbon dioxide gas treatment.
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Figl Fruit-bearing shoots (A) and fruit (B) of the Hasshu' cultivar of Japanese persimmon.
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