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New Japanese Persimmon Cultivar ‘Kanshu’
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Department of Grape and Persimmon Research, National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization
Akitsu, Higashihiroshima, Hiroshima 729-2494, Japan

Summary

‘Kanshu’ is a pollination constant non-astringent (PCNA) type of Japanese persimmon (Diospyros kaki
Thunb.) cultivar released by the Department of Grape and Persimmon Research of the National Institute of Fruit
Tree Science (NIFTS), Akitsu, Hiroshima, Japan, in the year 2002. The fruit is distinguished by its sweetness,
early ripeness, no fruit cracking habits, and excellent eating quality.

‘Kanshu’ resulted from the cross ‘Shinshu’ x 18-4 made in 1986. 18-4 is a PCNA selection from the cross
‘Fuyu’ x Okitsu-16. Okitsu-16 is a PCNA selection from crossing ‘Okugosho’ x ‘Hanagosho’. ‘Kanshu’ was
primarily selected at NIFTS (Akitsu) in 1994, designated as Kaki Akitsu-14, and was tested at 27 locations in 25
prefectures under the Fifth Persimmon National Trial initiated in 1996. It was ultimately selected, and released
as ‘Kanshu’ in 2002, and registered as No. 12980 under the Seeds and Seedlings Law of Japan in 2005.

The ‘Kanshu’ fruit ripens in late October, earlier than ‘Matsumotowase-Fuyu’, and later than ‘Izu’. Its fruit
is moderately flat-shaped, weighing an average of 244g (slightly less than the fruit of ‘Matsumotowase-Fuyu’)
at NIFTS (Akitsu). The skin color is orange at harvest time, having a value of 5.5 on the color chart for ‘Fuyu’

(Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7:19-44) at fruit apex. The flesh is moderately fine and
moderately juicy. Soluble solids content in juice averages 18%, higher than any other leading cultivar in Japan

except ‘Saijo’. The fruit is PCNA, that is, its astringency loses naturally and stably on the tree, irrespectivelly of
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the number of seeds it contains when the tree is grown in warm areas. ‘Kanshu’ can be commercially grown in

‘Fuyu’ and ‘Matsumotowase-Fuyu’ production areas. Fruit cracking at the calyx end, which is a serious
physiological disorder in ‘Izu’ and ‘Matsumotowase-Fuyu’, does not occur in‘Kanshu’. Fruit cracking at the
stylar end does not occur, too.

The occurrence of fruit skin darkening, a physiological disorder, was high in ‘Kanshu’. The ratio of fruit with
darkened skin averaged 40% in the national trial, which was higher than ‘Izu’ and ‘Matsumotowase-Fuyu’. The
shelf life of ‘Kanshu’ averaged 15 days at ambient temperature in the national trial, which was longer than that of
‘Izu’ and shorter than that of ‘Matsumotowase-Fuyu’.

The tree is moderately vigorous but less vigorous than ‘Fuyu’. It is intermediate between upright and
spreading in shape. It easily produces many female flowers every year, and some male flowers. The fruits have
high parthenocarpic ability. Fruit dropping in the early fruit-developmental stage in June and July is rare for fruit

that were subjected to flower thinning at around 13 leaf/flower ratio. Planting pollinizer trees is not needed for

stable fruit production. Fruit dropping in the late fruit-developmental stage after July is rare in ‘Kanshu’.

Key words: cultivar, Diospyros kaki, early ripening, non-astringent, persimmon
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Fig. 1. Pedigree of ‘Kanshu’ persimmon
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Table 1.

Institutes and their locations where the national trial of 'Kanshu' was carried out.

Institute (location)”

Yamagata Pref. Sand Dune Agr. Expt. Stn. (Sakata, Yamagata)
Fukushima Fruit Tree Expt. Stn., Aizu Test Farm (Aizubange, Fukushima)

Gunma Hort. Exp. Stn. (Azuma, Gunma)
Chiba Hort. Exp. Stn. (Tateyama, Chiba)

Tokyo Metro. Agr. Exp. Stn.(Tachikawa, Tokyo)

Kanagawa Pref. Agr. Res. Inst.(Hiratsuka, Kanagawa)
Niigata Agr. Res. Institute, Hort. Res. Center (Seiro, Niigata)
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn.(Unoke, Ishikawa)

Fukui Hort. Expt. Stn. (Mihama, Fukui)

Shizuoka Pref. Citrus Exp. Stn. Deciduous Fruit Tree Br. (Hamamatsu, Shizuoka)
Aichi-ken Agr. Res. Center, Hort. Inst.(Nagakute, Aichi)
Aichi-ken Agr. Res. Center, Toyohashi Agr. Res. Center (Toyohashi, Aichi)

Gifu Pref. Res. Inst. Agr. Sci. (Gifu City, Gifu)

Mie Pref. Sci. Tech. Promotion Center, Agr. Res. Division (Ureshino, Mie)
Nara Pref. Agr. Expt. Stn. Nara Fruit Res. Center (Nishiyoshino, Nara)
Wakayama Res. Center Agr. Forest. Fish, Fruit Tree Expt. Stn., Kihoku Br. (Kokawa, Wakayama )

Hyogo Pref. Agr. Inst.(Kasai, Hyogo)

Tottori Hort. Expt. Stn. Kawahara Branch (Kawahara, Tottori)

Shimane Agr. Expt. Stn.(Izumo, Shimane)

Hiroshima Agr. Res. Center, Fruit Tree Res. Inst. (Akitsu, Hiroshima)

Natl. Inst. Fruit Tree Sci., Persimmon Grape Res. Center (Akitsu, Hiroshima)
Tokushima Fruit Tree Exp. Stn. Kenhoku Br.(Kamiita, Tokushima)

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

Ehime Fruit Tree Exp. Stn. (Matsuyama, Ehime)

Fukuoka Agr. Res. Center, Inst. of Hort. (Chikushino, Fukuoka)

Saga Agr. Fruit Tree Exp. Stn. (Ogi, Saga)

Kumamoto Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Matsubase, Kumamoto)

“Name in 1999.

LTCHETH S EDMEmMNEsN/TZ. 61T, FE2H
B E N :?EEEMEES‘E*&T%E@E)}%?@@%%K%IA’C
BERHEEZITD T EMIREI N, MmAABEHED X O
HHRICE D < WSSk Z 1T 5 /2. 20024F 9 A2
KEBE R A SRR EDE, HIC
Lindh, TINERMI0E] ELTRESINEZ. £2, 2005
3 AICHERRICHE D E, BEEEH12,9805 & L TH
B GRS 7.

R OD SR 70 P I AR T A B 2 S U 7= NS LA BRI T
H&RE 2 Table 1 1T L7z,

BRI IC BT B FRRE S E S HRIILL T D &
BOTH5 : 1LELFE (1986~1996), LHEE (1986
~19938B L Tr1996~2002), FHaMs— (1986~1991), A
BHELFE (1986~1988), /NEMBRIE (1988~1990), ik
BZ (1990~2002), HIEZ (191~19%), A 7= (1993

~1999), HEHET (1996~1997), HREHMTy (2000~
200D, =fE{Z (2001~2002).

L& %

1. BRHICE T 545501

1997~20014 D 5 4, RMBFZERT T R - 7105k
EICBWTERE L "HEC, dR&SfEELTo "HER
BA, BE, RAREEAR BRY B OBHE -

FEENE - REREZ FRRRESERERR - FiEoE
Eiﬁ%ﬁaﬂﬁ?’ﬂi (RAMKPES R, 1994) 1L 72

STHHME L7z, “HEC 13219974E 3 K TN19984E 1319884
ICEHEE L2 18, 1999~20014E 1319954 35 & 119964
WEEE Lz 28230 2. PR RAT 13199741
21408, ‘R, "MAREER BLY ‘Bf°
1F19974F T30 DR, 1~ 282 Wz,

REAE, ~TERBIWEEEDORAERIT, FiE
FE (BMOKESRBEBS, 1994) TLnn, e
ROEFIGZFHM L. T RIFFEEFEICLED S
TRENHD (K) E/hInHD (N ITKG LU TR
BiTo7=M, TIZTR (K BLWY UM OFERRD
GEte T ERERRE L. ah, RERRIIOW
TN D DIFRARBEFAEREE L TR (B
JKPEB RS, 1994). WEAE 25 AR B 1okt HE L A
EoHmiz LD, 4 (notenough), H' (enough), 2% (many)
D 3 BEREIZFEMG L 7= (Table 2).

WEL, WITNOMED 1 Hif 1% THrDEE 1
EEZATV, fRIE 7 A NRICERI20BE I To /2. T
MEA X G5 12id, —HOIEIC N LR 2T
9t MR, BERIOVR < ERRWZEAR, 1

RN 1, BHE N I230miEE DK E T 2.

RFEHE - PEEEs & ORIEE OFAER RIZ0tic
U CTHEHICIIT L 7=, HH CRMtia =T —% 1



98 SEEPITTIE®RY S5 5 2006

1H1IHMSOAKEL TELEELL . REREIDFE PLEChnZ, BEIERICHT 2 HEEMEIC DN TI993~
BHENKRELBRDIEIENENKREL B 2E5EHND S 19994 D 5 6 4 LR D B & HE R ) 251 L7z, 198841
(Yamada %, 1993) DT, *HEEHMEZE WL, 728, 7581 EEELE B o 1BBXIOERD g4 18z

DI EfT - 2L, TR HEEE D 54 7 Kolmogorov- AWz, HES (1987) OHIEIZ Lz, A Ok
Smirnov® 1 iXEHREIEICBNWT 5 %/KETIERMMER FRIZ 1RO EREZ A, 1HM1#E, EEISREE
RICRAST, EHRNMIGEUTE . 28O HTOET ICHiE L, o T NTOITHAERNIT/INT 7 ¢ /NS
W, BLFIORT ERBDTHo . BT TRMEER L2006, 7 A FaICHEREFE
Ps = 1 +Gi+Yj+Ej L7.

Pi: FEICBITHME, 1 BEEE, G iZHORED 1) ik - ERE

R, Y jREOFEDORE, Ei: iFHOREDFRE D CHEC OfEMT CMARREEET BRAOFIEET,
RIZBT 25%E ZIIBR EBENLOHETH >/ (Table2). BEHPB X

Table 2. Tree and bearing characteristics of 'Kanshu', 'Nishimurawase', Tzu', 'Matsumotowase-Fuyu', and 'Fuyu' at NIFTS, Akitsu (1997-2001) .

Physiological fruit drop

Tree Leafing  Blossoming  Number of Early stagev Late stage®
Cultivar vigor Tree shape timey timex female flowers” (June to July) (August and later)
Kanshu Moderately Intermediate between April 15 bt May 27 b Many Little None~ littles
vigorous  spreading and upright
Nishimurawase Moderately Intermediate between April 8 a May 21 a Enough Little None~ medium
vigorous  spreading and upright
Izu Not vigorous Intermediate between April 15 b May 26 b Many Little None~ medium
spreading and upright
Matsumotowase-Fuyu Moderately Spreading April 15 b  May 28 b Many Little None~little
vigorous
Fuyu Vigorous Spreading April 16 b May 28 b Many Little None~ little
Significancer
Among cultivars * % * %
Among years E3ES % %

* Female flowers were thinned to around 13 leaf/flower ratio before flowering, and fruit were thinned to around 20 leaf/fruit ratio in late July.
¥ Date when 20 to 30% of the basal leaves fold out on the top of shoot. Artificial pollination was made for a part of female flowers of
'Nishimurawase' and 'Tzu'.
* Date when more than 80% of female flowers blossom.
¥ Number of female flowers were classified as : Not enough (standard cultivars: Shogatsu, Zenjimaru), Enough (Maekawa-Jiro, Nishimurawase,
Saijo), and Many (Izu, Fuyu, Hiratanenashi).
Y Little: less than 30%; Medium: 30~50%; Much: more than 50%.
Y Little: less than 5%; Medium: 5~20%; Much: more than 20%. Data from 1998, an unusual year for late stage dropping, were omitted.
t Mean separation using least significant differences at P<0.05.
* In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with ~.
" % Gignificant at P=0.01 in analysis of variance whose model is shown below.
Pi= 1 +Gi+Yj+ Ej
Pjj : the performance of the ith cultivar in the jthyear ; /. : overallmean ; Gi : the effect of the ith cultivar ; Yj : the effect of the jth year ;
Ej : residual.

Table 3. Parthenocapy for physiological fruit drop in the early stage of 'Kanshu' and 'Fuyu' at NIFTS, Akitsu “.

Year
Cultivar 1993 1994 1996 1999 Average percent fruit set (%)
Kanshu 11,711 (100%) ¥ 10,710 (100%) 47 /47 (100%) 45,746 (98%) 99.5
Fuyu 14,772 ( 19%) 12,734 ( 35%) 54,69 ( 78%) 31./37 (84%) 54.0

* Female flowers were thinned to around 15 leaf/flower ratio on a branch or several lateral branches, and covered by paraffin-waxed paper
bags to prevent pollination. Parthenocapy for physiological fruit drop in the early stage was assessed by counting number of fruits born
out of the flowers in late July.

¥ Number of fruits set in late July /'the total number of flowers to be prevented from pollinating.
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Table 4. Fruit characteristics of 'Kanshu', 'Nishimurawase', Tzu', Matsumotowase-Fuyu', and 'Fuyu' at NIFTS, Akitsu (1997-2001) (1) 2.

Fruit Soluble
Harvest weight  Fruit skin solids content Brown specks Flesh
Cultivar time (g) color” (%) in flesh texture® Juiciness”
Kanshu Oct. 19 ¢v 244 a 59 a 18.0 ¢ Few Dense Medium
Nishimurawase Oct. 3 a 233 a 59 a 149 a Many Coarse Medium
Tzu Oct. 11 b 242 a 6.6 ¢ 15.2 a Few Dense Medium
Matsumotowase-Fuyu  Nov. 5 d 266 b 6.3 b 16.5 b Medium Medium Juicy (High)
Fuyu Nov. 16 e 282 b 6.7 c 16.3 b Medium Medium Juicy (High)
Significanceu
Among cultivars * % * % * % * %k
Among years * %k * 3k NS * %k

* Female flowers were thinned to around 13 leaf/flower ratio, and fruit were thinned to around 20 leaf/fruit ratio in late July.
¥ Color Chart value at fruit apex (Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7:19-44).

* Classified into three classes: Dense (standard cultivar: Hiratanenashi, Shinshu); Medium (Fuyu); Coarse (Nishimurawase).
W Classified into three classes: Juicy (High) (standard cultivar: Fuyu); Medium (Maekawa-Jiro); Not juicy (Low) (Suruga).

V' Mean separation using least significant differences at P=0.05.

U #% Significant at P=0.01 in analysis of variance whose model is shown below.

Pi = 1 +Gi+Yj+ Ej

Pjj : the performance of the ith cultivar in the jth year ; 1 : overall mean ; Gi : the effect of the ith cultivar ; Yj : the effect of the jth year ;

Ej : residual.
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Table 4. Fruit characteristics of 'Kanshu', Nishimurawase', Tzu', Matsumotowase-Fuyu', and 'Fuyu' at NIFTS, Akitsu (1997 —2001) (2) “

Percent fruit
Seeds per cracked at stylar

Percent fruit
with darkened Shelf life

Percent fruit
cracked at calyx

Cultivar Astringency fruit end” (%) endx (%) fruit skinv (%) (Days)"
Kanshu Absent 4.4 p" 0.2 0 70 (8) ¢ 16 b
Nishimurawase Absent 51b 0.8 16.0 11 3) a 19 be
Izu Absent~little 34 a 1.2 4.2 38 (0) b 9a
Matsumotowase-Fuyu Absent 45 b 0 17.2 16 (0) a 22 ¢
Fuyu Absent 49 b 0.4 4.8 11 (0) a 28 d

Significancet

Among cultivars * * % * %
Among years * NS NS

“ See Table 4(1) .

¥ Minute degree of cracking that is common and highly marketable for Jiro' in Japan was not included.

¥ Class small and large shown by photo in "Methods of evaluating deciduous tree fruit crops in national trials by NIFTS (1994)" were included.
Those fruits exhibit cracking that influences their marketablility in Japan, and can be identified easily in the packing process.

" Data from 1999, when salty winds from a late-September typhoon injured fruit skin, were omitted. Numbers in parentheses indicate the
percentage of fruit having shallow concentric fruit crackings, which are one of factors affecting darkened fruit skin.

Vv Number of days of marketability.
Y Mean separation using least significant differences at P=0.05.

© NS, *, ** Nonsingnificant, singificant at P=0.05, or significant at P=<0.01 in analysis of variance whose model is shown below.

Py = p +Gi+Yj+ Ej

Pij : the performance of the ith cultivar in the jth year ; ;¢ : overall mean ; Gi : the effect of the ith cultivar ; Yj : the effect of the jth year ;

Ej : residual.
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Table 5. Tree and bearing characteristics of Kanshu' in the national trial (1999-2001) *.
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Leafing Blossoming

Number of

Physiological fruit drop

Early stage

Late stage

Location Tree vigor Tree shape time time female flowers  (June to July) (August and later)
Yamagata Moderately vigorous - April29  June 18  Not enough~enough Little None ~medium
Fukushima Moderately vigorous Intermediate’ May 2  June 10 Enough Little None
Gunma Moderately vigorous Intermediate April22 — May 27 Many Little None
Chiba Moderately vigorous Intermediate April 7  May23  Not enough~enough Little~medium Medium~much
Tokyo Moderately vigorous — April 16  May 26  Not enough~enough Little None ~little
Kanagawa Moderately vigorous Intermediate April20  May 29 Enough Little None
Niigata — - April 19 June 3 Many — —
Ishikawa Moderately vigorous - April 23 June 2 Enough~many Little Little
Fukui Moderately vigorous Spreading ~ April15  May 29 Enough Little Little
Shizuoka Moderately vigorous Intermediate April 5  May 21 Enough Little ~medium None ~ little
Aichi-Nagakute Moderately vigorous Intermediate April15 ~ May 26  Not enough~enough Little Little
Aichi-Toyohashi Moderately vigorous Intermediate Aprilll — May 21 Enough Little Little
Gifu Moderately vigorous Intermediate April14  May 22 Enough Little None ~little
Mie Moderately vigorous Intermediate April14 — May 24 Enough~many Little Little
Nara Not vigorous Intermediate April 16 ~ May 28 Many Little None
Wakayama Moderately vigorous Intermediate April 8  May 21 Many Little None ~little
Hyogo Moderately vigorous Intermediate April16 — May 26 Many Little None
Tottori Moderately vigorous Intermediate April16 — May 28 Enough~many Little None
Shimane Moderately vigorous Intermediate April15 — May 31 Many Little None
Hiroshima Moderately vigorous Intermediate April15 — May 27 Enough Little None
NIFTS-Akitsu ~ Moderately vigorous Intermediate Aprill7 — May 29 Many Little None ~little
Tokushima Moderately vigorous Intermediate April1l — May 20 Many Little None
Kagawa Moderately vigorous Intermediate April 9  May 23 Enough Little None
Ehime Not vigorous Intermediate April 14  May 30 Many Little None
Fukuoka Moderately vigorous Intermediate April 8  May 23 Enough Little Little
Saga Moderately vigorous Intermediate - May 18 Enough~many Little ~medium None
Kumamoto Moderately vigorous - April 7 May 12 Many Little None

% See Table 2 for the evaluation of each trait.
¥ Intermediate between upright and spreading.
Table 6. Fruit characteristics of 'Kanshu' in the national trial (1999-2001) .
Soluble Percent fruit  Percent fruit  Percent fruit with
Fruit solids crackedat  cracked at darkened fruit
Harvest weight Fruit skin content  Seeds  stylarend calyx end skin Shelf life

Location time g) color  Astringency (%)  per fruit (%) %) (%) (days)
Yamagata Nov. 5 189 5.8 Absent~little 18.9 2.3 0 0 0 —
Fukushima Nov. 1 167 5.7 Absent~little 17.2 3.5 0 0 34 14
Gunma Oct. 27 234 6.0 Absent 17.6 0.0 0 0 20 -
Chiba Oct. 10 194 4.8 Absent 16.4 3.7 0 0 98 —
Tokyo Oct. 16 180 53 Absent 18.3 3.7 0 0 17 =
Kanagawa Oct. 18 241 5.8 Absent 18.2 3.1 0 0 37 12
Niigata Nov. 15 214 7.6 Absent 17.4 27 0 0 0 21
Ishikawa Oct. 12 189 4.8 Absent 15.1 4.2 0 0 47 -
Fukui Oct. 17 205 4.7 Absent 17.2 2.8 0 0 10 14
Shizuoka Oct. 20 142 5.4 Absent 18.9 1.5 0 0 8 15
Aichi-Nagakute  Oct. 16 223 4.6 Absent 15.4 44 0 0 62 9
Aichi-Toyohashi  Oct. 17 193 5.9 Absent 18.5 44 0 0 38 14
Gifu Oct. 19 232 5.4 Absent 17.7 3.8 0 0 57 10
Mie Oct. 30 230 5.9 Absent 177 33 1 0 91 12
Nara Nov. 1 216 5.2 Little 18.1 1.8 2 0 36 -
Wakayama Oct. 19 235 5.7 Absent 17.1 2.6 0 3 30 -
Hyogo Oct. 18 184 5.1 Absent 17.2 3.9 0 0 54 11
Tottori Oct. 25 276 6.3 Absent 18.7 3.5 0 0 31 20
Shimane Oct. 15 200 4.8 Absent 15.7 2.6 0 0 24 —
Hiroshima Oct. 25 238 5.6 Absent 16.1 4.0 0 0 63 -
NIFTS-Akitsu Oct. 20 235 5.8 Absent 17.7 4.5 0 0 74 16
Tokushima Oct. 25 216 6.3 Absent 16.9 3.6 0 0 60 —
Kagawa Oct. 20 216 5.7 Absent~little 18.3 4.5 0 0 54 14
Ehime Oct. 24 189 5.0 Absent 17.5 3.5 0 0 48 19
Fukuoka Oct. 31 262 5.8 Absent 17.1 4.0 0 0 20 24
Saga Oct. 19 214 5.7 Absent 19.0 3.8 0 0 73 10
Kumamoto Oct. 24 285 4.9 Absent 15.9 4.2 33 14 24 -

Average Oct. 22 215 5.5 17.4 3.3 1 1 40 15

“ See Table 4 for the evaluation of each trait
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1) % - BRI BRI, RFEOETT TR CESLOPH] ZEHilS
REQGATT, BT Th) HESNZ (Table5). Niz. Iz, MESED 856 BRY WMAREEE
CORERITIE, @HESBROFENELS, BENI LD, EBAER, CHEARAT & R BBREENOHRET
HORRELEL TWHHRENH S. H%.

Table 7. Comparisons of several traits between 'Kanshu' and 'Nishimurawase' in the national trial (1999-2001).”

Physiological Soluble Percent fruit Percent fruit Percent fruit
fruit drop Fruit Fruit solids cracked at  cracked at with
Leafing Blossoming in the early Harvest weight skin content Seeds stylar end  calyx end darkened  Shelf life
Cultivar time time stagey time  (g) color (%) per fruit (%) (%) skin (%) (days)
Kanshu April 16  May 25 1.1 Oct. 19 216 55 174 36 0 0 46 139
Nishimurwase April 11  May 20 1.0 Oct. 2 200 55 154 4.7 1 5 13 15.0
Significancex
Between cultivars % % * % * % * NS * % * % % *

Number of locations
for which performance 16 16 16 16 16 16 16 16 16 16 15 7
data were averaged

* See Table 2 and 4 for the evaluation of each trait.

¥ Physiological fruit drop in the early stage was rated on a 1 to 3 scale; 1=Little (less than 30%); 2=Medium(30~50%); 3=Much(more than 50%).

* NS, *, ** Nonsignificant, significant at P=0.05, or significant at P=0.01, respectively, in analysis of variance whose model is shown below.
Pi= . +Gi+Li+ Ej
Pjj : the performance of the ith cultivar in the jth location ; /¢ : overall mean ; Gi : the effect of the ith cultivar ; Lj : the effect of the jth location ;
Ejj : residual.

Table 8. Comparisons of several traits between 'Kanshu' and Tzu' in the national trial (1999-2001).”

Physiological Soluble Percent fruit Percent fruit Percent fruit
fruit drop Fruit Fruit solids crackedat  cracked at with
Leafing Blossoming inthe early Harvest weight skin content Seeds stylar end  calyx end darkened  Shelf life

Cultivar time time stagey time  (g) color (%) per fruit (%) (%) skin (%) (days)
Kanshu April 16 May 27 1.0 Oct. 23 224 5.6 174 34 2 1 37 15.6
Izu April 15 May 25 14 Oct. 15 226 6.0 14.9 2.9 6 27 19 9.7

Significancex

Between cultivars NS * % * % NS NS * % NS * k * %

Number of locations
for which performance 19 20 18 19 19 19 19 19 17 17 17 9
data were averaged

“ See Table 2 and 4 for the evaluation of each trait.

Y See Table 7.

¥ NS, *, ** Nonsignificant, significant at P=0.05, or significant at P=0.01, respectively, in analysis of variance whose model is shown below.
Pi=n +Gi+Li+ Ej
Pjj : the performance of the ith cultivar in the jth location ; /¢ . overall mean ; Gi . the effect of the ith cultivar ; Lj . the effect of the jth location ;
Ejj . residual.

Table 9. Comparisons of several traits between 'Kanshu' and 'Matsumotowase-Fuyu' in the national trial (1999 —2001).”

Physiological Soluble Percent fruit Percent fruit Percent fruit
fruit drop Fruit Fruit solids crackedat  cracked at with
Leafing Blossoming in the early Harvest weight skin content Seeds stylar end  calyx end darkened  Shelf life
Cultivar time time stagey time  (g) color (%) per fruit (%) (%) skin (%) (days)
Kanshu April 15 May 26 1.1 Oct. 21 217 55 174 34 2 1 41 15.0
Matsumotowase-Fuyu  April 15 May 26 1.1 Nov. 5 240 5.7 16.5 31 3 29 12 19.8
Significances
Between cultivars NS NS %% %% NS * % NS * % *

Number of locations
for which performance 20 22 21 21 21 21 21 21 19 18 18 9
data were averaged

* See Table 2 and 4 for the evaluation of each trait.

¥ See Table 7.

* NS, *, ** Nonsignificant, significant at P=0.05, or significant at P=0.01, respectively, in analysis of variance whose model is shown below.
Pi= 1 +Gi+Li+ Ej
Pjj : the performance of the ith cultivar in the jth location ; /¢ : overall mean ; Gi : the effect of the ith cultiva ; L : the effect of the jth location ;
Ej : residual.
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BIEMNE, REAR, &M, &/, Ak, §MBIOT
ET4ALA, A, BEBLCLETLHATH, B
T5ALAITHD, EOMOYE4 AP THo7/z. T
FEAE & “HEC &&HIFHEE - 51 L 28577131635
s, ZOFEEMETHETHE, HEC 1T PERRA
K05 HENS (Table7). 7z, RIS ‘e B
KO ARREFHE LhLIEETA, BEARETR
Mmo7z (Table8, 9).

MEAEDBATEHNE, REARBLIMEE TS AHA], #i8,
GNBELTEET6 A L), WBET6 AHATH -7z,
ZOMDEGHIZ5 A FTHATH- 7z, MM EEDHKT
W, CHEC 1 CTEREREAT K05 HELS (Table7), “ft
5 XD 2HEBMNo7 (Table8). ‘MMARAEE &
13772 > 7= (Table 9).

MEAEDEARREL, HESEEKRTSZLI2KD 3
BB IR s Nz, 10577 T “8a° rAHhENLL LD
(%), 9IGATT “Hi)IDREE « “VEATRAE 2B TH,
ABT T~ CFHIiE N, HAENEZ S TR
INEZSDDICHHENART S “IEH - ML & [
EFML =D, CHEC AT (D~ RS
Nnrz.

BAERII23G T T4y EFMiiEN, 34T 14
~H | RNz, BRHEIERIIADR S, B LORE
137m-o7z.

B RIE 8 AL OERBIEDOBIZRMN S, 7L :
<7z, D) 5%LF, TH: 5~20%, %] :20
%LLED A BBEICHIE SN, 72U N3850, [
£2id TaU~d) 1, TaU~] 28 185, T
~%| M1 Toh-o7. D) LLFTOBRINKETH
H5TENS, THEC FHBITERENDL b DN, FHkk
I8z TIERERMEL RS nWEEZ s Nz,

WE - HEEPUEICOWTIE, B THRICHEE
PANCYAV oY sl

2) REWHMH

CHEC 1ZREOGFTTI0A R~ FEICIE S 1z
(Table 6). ‘PEATEA & & B NZ165FTICH
T AEENEIIZI0A 190 T, (HEATRAT K DITHE
Mofz (Table 7). E7z, FEKICI9GFCiRL &2 e
L0 8 HEL, 21T Tl Lz “MAREFEHA LD
I5HEMN > 7z (Table8, 9). ZOEIFENZEN1 %K
WTHETH- . ZOLIIT, HIC OIGERHNT 7
g E MAKRRETE Otz

REFEIZ, 2EFOFEEN215gTH > 7= (Table6).
M E O TIE, PEARAET KD16gHEICKE

Mo7z (Table7). /=, “FE’ LDEFI2gTHO,
BERETRMN>T- (Table8). “MAFRAEH L0
WBgha<, ZOFEIT1 %BKETHETH /= (Table9).
L7 T, "B OREHIL, 8 BATHO, 0
AREFH KOMINEFESNS.

AN T —F v — MATHE SN 2B 0S53R
355 TH o7 (Table6). WINOEMAEE HA
BlrZnnor.

BEREIZ15.1% M 519.0% £ THFTICL D ERL, 2785
FTDSEE1317.4% CTdH-> 7= (Table6). HEEFFEED
T, PERRAT £020%, BT L0D25%, ‘M
AREER £D09%E<, ZOEEFINVTNSD 1 %K
WTHETH-/- (Table7, 8, 9). ZokIiz, ‘H
B OFEIIAR I FEONWTNLD bENo 2

BRIFEAEDGFTES N7 (Table6). L
mL, W, @ETEADLEADERDENRH /. I
50T, EANEEITIKT RN ERENS, —
MCPCNARMAE DRI THON TR, KB TH Z
N0 2EFITIE MARAETEE 1 JEE, EBHANDL
ROoNk. PR BEESTREE, EANHD, L
B TIHEIT L D OTNTERND - 7=,

GRERII 22T O 3.3 TH o 7z (Table6).
KD 3 WFE S DB T, TEMNEAT KOLUEEAE
Whimmo Y, R BXIY RARETSE &

B E3aino7 (Table7,8,9).

RIEARIFZ E A EDGFTCHRAE L8N o7z (Table6).
AR E QR TIE HENREAT 01 %Il T H
O3 0%, “BHE O6%ICHLT2%, MARAEE
B O3%WITHLT2%THo7 (Table7,8,9).

ANETEROFRAERL, 22THFOEHEMETL % &,
e TIRWMETH > 7= (Table6). xtHEGEE DT
H, THELE OS5 %IHLT HU 130%, ‘PR’
D2TRITHLTL %, “MEREER D29%ITH LT
1% ThHo7z (Table7,8,9). ZDkIiT, “HE I,
ANETEROFEMNEICK DN zOMEELRD HE,
MARAEEE XOEFICORL, ANETEEHOIER
WNEWHFETH D LB TE 5.

HEC OBERREORERIE L, 227HFTOFHE
1340% TH o7z (Table6). xtHERFEEDIEETS, ‘7
MEAE OI3%ITHLT “HEC 1346%, “BtE’ @19
BITKTLT37%, “MARAESR Dl2%I1T6 L T41%
THotz (Table7,8,9). HHEDFERIZDONTH
Bt afro72E 25, WINOXRREE DLEIZH
WTH 1 BKETHEREND -

WHRTORAFBMEL, 16O EEETISATH >
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(Table 6 ). &R LA E WRHTICHT I N2 RAED
HNFTHBHN, FHaETELEITHDEZZ SN
SRR & DL T, CPEATRAT BRI CARARAE
A L0, ‘BE’ X0EMho7z (Table7,8,9).

3. FEibthigis K UHE FOEES
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BN L0, MIENDR< s, HIEIZFEEICEE
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NI EMTT 2 ENERTH 5.
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Fig. 2. Fruiting shoots (A) and fruit (B) of ‘Kanshu’ Japanese persimmon.



