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Table 1. Planting date for each planting time in four locations.

Location Cultural type Planting year? Planting time¥ Planting date
Mid Aug. Aug. 12
Plastic house for rain 1994 Late Aug. Aug. 23
Ohno protection and forcing Early Sep Sep. 5
(D.AE.S) * Mid Aug. Aug. 17
1995 Late Aug Aug. 29
oo BTy Sep. Sep. 8
Mid Aug. Aug. 10
Plastic house for rain 1994 Late Aug. Aug. 20
Otaru protection and forcing . BarlySep. _________ Aug. 30
Late Aug. Aug. 22
1995 Early Sep. Sep. 1
Mid Sep. Sep. 12
Plastic house for rain Mid Aug. Aug. 10
Niki protection and forcing 1994 Late Aug. Aug. 20
e Ratly Sep. Aug.30
Mid Aug. Aug. 10
1994 Late Aug. Aug. 20
Enbetsu Plastic tunnel for yain ] EarlySep. Sep. 7
protection Mid Aug. Aug. 11
1995 Late Aug. Aug. 22
Early Sep. Sep. 1

zHarvest year is the next year after planting.

yMid Aug., Aug.10-Aug.17; Late Aug., Aug.20-Aug.29; Early Sep., Aug.30-Sep.8; Mid Sep., Sep.12.
xDohnan agricultural experiment station (D.A.E.S) is located in Ohno.
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2R LT, RFIMZH2ERERTIEI9 A LAEET
KOOI & Ap o 72D, REEROBDIEH LNz,
—J5, B /N ARRTIC 31T B INE & B
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Table 2. Effect of planting time on the yield of class
1 fruits and number of fruit trusses.

Location Planting Class 1 Fruit
time yield trusses per
(ke/a) = planty
Ohno Mid Aug. 206 5.4
(D.AES)= Late Aug. 97 6.1
__________________ Early Sep. 176 61
Otaruv Mid Aug. 241 5.9
Late Aug. 245 5.7
Early Sep. 198 4.6
___________________ MidSep. 136 33
Nikiv Mid Aug 300 5.8
Late Aug. 298 6.1
Early Sep. 223 4.6
Enbetsu® Mid Aug. 107 4.6
Late Aug. 134 5.2
Early Sep. 130 3.5
zClass 1 is defined as fruits of 7g and more in fresh
weight.

¥ Fruit trusses per plant were evaluated in 1995 —
1996, except for Mid Aug. and Mid Sep. plantings
in Otaru.

* See table 1. Yield was evaluated only in 1996
because of severe damage by powdery mildew in
1995.

v Strawberries planted Mid Aug. were harvested
only in 1995 and Mid Sep. were harvested only in
1996.

vData was only for 1995.

uYield was evaluated only in 1995 because of severe
damage by strawberry mite in 1996.

Data represented are average values.

ARRAE BT AL, EAKE X EREE K
Y 1REYEYORBIIEN -T2, BERII R
fe (& 4).

REHLNEOBRTIIRERNE 25 1TV INEN

s ERss oy (K1), REESENTS &

F 1 REPMET T 3EmRA LN (K 2),

Table 3. Effect of the size of plant at planting on the
yield of class 1 fruits and the number of
fruit trusses.

Location Size of nursery Class 1 Fruit
plant 2 yvield trusses per
(kg/a)y  plant*
Ohno Small 180 4.9
D.AES™ Medium 195 5.8
e Large 205 69 .
Otaruv Small 200 4.7
Medium 212 4.9
e Laxge 236 52
Nikiv Small 268 5.5
Medium 290 5.7
S . - 263 53
Enbetsut Small 120 4.2
Medium 114 44
Large 137 4.8

z Nursery plants were classified into 3 groups.
Small, three leaves and less; Medium, four
through five leaves; Large, six leaves and more.

¥ Class 1 fruit is 7g and more.

* Fruit trusses per plant were evaluated in 1995 —
1996.

% See table 1. Yield was evaluated only in 1996
because of severe damage by powdery mildew in
1995. g

vYield was evaluated in 1995-1996.

uData was only for 1995 at Niki.

t Yield was evaluated only in 1995 because of
severe damage by strawberry mite in 1996.

Data represented are average values.

Table 4. Effect of the size of plant at planting on the
number of trusses and fruits at D.A.E.S.

Cultivar Size of Number
nursery Trusses/plant Fruits/truss
plant =
Small 4.2 14.8
Kitaekubo Medium 5.5 15.0
________________ Large 7.2 13.4
Small 79 9.1
Hokowase Medium 7.2 8.8
Large 7.7 8.7

2Small, three leaves and less; Medium, four through

five leaves; Large, six leaves and more. Planting
date was 29th August 1995.

Data represented are average values.
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[y =21.451x + 90.133
=048+

2 3 4 5 6 7 8 9
No.of fruit trusses / plant

Fig. 1. Relationship between number of fruit
trusses and yield in ‘Kitaekubo’
strawberry. A standard yield of short-day
strawberry for cold region is 200kg/a in
Hokkaido. In the case that the number of
fruit trusses per plant is 5.1, the yield
would be 200kg/a.

** indicates significance at 1% level.

sler o y = -0.3048x + 14.289
215 F " @ r=0.35*
oo @ )
g 14 # ' e @ X}
313‘
12
o 11
8
O 10 !
2 3 4 5 6 7 8 9
No. of fruit trusses / plant
Fig. 2. Relationship between number of fruit

trusses and class 1 fruit weight in
‘Kitaekubo’ strawberry.

Class 1 fruit is 7g and more. In the
case that the number of fruit trusses
per plant is less than 6, the class 1
fruit weight would be more than 12g.

* indicates significance at 5% level.

Table 5. Effects of plant size (number of leaves) and digging time on the
subsequent size of ‘temporary’ nursery plants?in 1998.

Digging No. of August 17 August 28 September 10
date ler?we.s at [eaf stalk No.of Leafstalk No.of Leafstalk No.of
digging  Jepngth leaves length leaves length leaves

(cm) {cm) (cm)

July 16 2 6.8 3.7 8.5 5.0 10.6 6.2

3 9.3 4.7 10.7 6.0 12.5 7.3

4 10.3 5.5 11.1 6.8 13.2 . 8.6

July 25 2 4.7 3.0 5.8 4.0 8.1 5.3

3 8.3 4.0 8.8 5.1 10.2 6.6

4 10.3 4.8 9.8 5.5 10.9 6.6

z'"Temporary' plants are lifted from the nursery and grown at regular spacing for
one month to make plants uniform in size.

Data represented average values.
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Table 6. Effects of rowcover and plastic-tunnel on the yield of harvested fruits in the following years.

Treatment Covering Harvest in 1995 Harvest in 1996
periods No.of No.of Class1 Total Class No.of No.of Class1 Total Class
fruit  fruits yield yield 1 fruit fruit fruits yield yield 1 fruit
trusses per (kg/a)z (kg/a) wt trusses per (kg/a) (kg/a) wt
per truss (@ per truss (g
plant plant
Rowcover Late Oct.¥ 5.2 19.0 222 577 134 4.4 19.0 241 377 10.7
] LateNov 5.7 150 247 440 127 46 156 190 306 103
Plastic-tunnel Late Oct. 51 20.0 231 482 12.3 45 121 259 336 13.1
I LateNov. 5.9 167 194 612 134 52 1.7 287 328 117
No cover 45 176 209 368 12.6 4.3 19.4 232 336 10.9
z Class 1 fruit is 7g and more.
¥ Sep.27 - Oct. 31 in 1994 and Sep. 20 - Oct. 26 in 1995.
* Sep.27 - Nov. 30 in 1994 and Sep. 20 - Dec. 1'in 1995.
Data represented are average values.
Table 7. Effect of rowcover on number of axillary buds and yield for four planting times.
Planting  Rowcover Harvest in 1997 Harvest in 1998
time Number of Yield (kg/a) Number of  No. of fruit Yield (kg/a)
axillary  Class1z Total axillary trusses per (Class1  Total
buds buds plant
Sep. 3 Cover 6.3 381 611 - - -
cevoemnooo-oo Nocover 62 377 694 . e S T
Sep. 10¥ Cover 5.8 349 574 3.3 4.4 207 364
oo Nocover 56 342 539 __....39 A5 236 383
Sep. 19 Cover 4.7 336 502 2.2 2.7 102 194
. Nocover . 42 318 464 31 15 1165
Sep. 30 Cover - - - 1.6 2.0 79 136
No cover - 2.9 0.9 75 123

zClass 1 fruit is 7g and more.

v Sep. 9 for 1997 harvested and Sep. 11 for 1998 harvested.

Data represented are average values.
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Fig. 3. Relationship between number of fruit

trusses and number of fruits per truss.
Data from cultivation trials in 1995,
1996 and 1998 were used.

** indicates significance at 1% level.

LinL, HESENHIIIRER EO/NRIBHER ST
CBY, BIIEEESMLEL Lt E< B EFELIERN
BIEARHD, ZOREELT, iz L BRERE
FFFDZLITL D, BRES-SERTAROFEARIE
BRI OWTIRE Lz, F72, (Rass AR Tt
XV BREOREZHNABENHDZ &b, WIENE
DHEOWNESEY 1 BE, REKEIZRTTEEZHRN
L7,
1. MR HE

1997 £ & 1998 FEDOBIERIZ, P ANR—F T
33008 (EEYEE 25~30%) I L AU L MIEZIT o7,

Table 8. Effects of shading and flower thinning on yields and qualities of fruit.

WESEBRAARFEIL 1997 E8 4 A 13 A, 1998 N5 H 1
ATCh-odz, Fi, HIEIE 1997 28 4 A 28 BTV,
1BEE 7= D %% 40 T8, SO TEICHIFR L7z, 1998 £RiX 4
A 24 BIZHTEZATV, 1 HEY =0 B3 30 45, 40 fEiC
BIMR L7z, wHRE L CRAEK 23%1T, [NH#isD, INE
PR 1998 FDOLRELEIZ DWW THE L, 78,
TENEIE 1996 42438 A 30 H, 1997419 A 3 ATH -
7=

2. WER

I XY, 1997 IR ASENBI & 720, WP
NOELEAROBEENEL -7 (K 8), £7=,1998
BTN X 0 BEE R LL ME R o TS, REA
IR ERA Dotz (9,

—J, WL oW ThofbBR ey, RER0
FEARMNRLEM LI, Ty L REEEML, Lk
By 16%LA BN L7 (3R 8), 1998 FETIIMAEIZ LD
VEEE, MREEIT ER Lo HEBIERRET Lz (£ 9),
LaL, REAICHTAMIEOEE TR LN oT,
7o, 1997 FEXMELHEEZ OB LWL E L, INHEREN
WEIZ X AL R0 RY, kol (&
8)s

EH5HE REAOHEFE

ETEZE IF OEXRLE L0 RBEESKLS, I
HELERINBRLICCW, TORD, EHmoREED
BIR Y BEVWEGES, RESEROBRRE— LD T,
AHITH ‘&2 OFCUEZRL-HOTT —

% of white

Year Shading No.of Beginning Yield Class 1 No.of No.of %ofclass1 % of
flowers of harvest (kg/a) fruit class1 all fruits by class 1  tip fruits
per plant Class 1# Total wt. fruits/ fruits/ weight fruits by by number
after ) plant plant number
thinning
1997  With 40 May 19 263 400 13.2 345 61.0  66.1 56.2 16.3
50 May 20 204 351 9.7 36.1 74.4 58.0 49.4 i1.2
_____________ Cont.y May2l 260 473 112 402 1106 553 _ 363 74
Without 40 May 16 336 451 149 389 653 748 59.9 9.6
50 May 16 318 421  11.6  47.3 76.5 75.6 61.8 5.9
Cont May17 359 565 121 51.1 1209  63.4 42.4 3.5
1998  With 30 May 11 141 192 120 195 3.7  170.0 61.6 13.5
40 May 12 137 205 10.0 234 492.3 66.1 55.2 10.7
oo Cont  Mayli 151 293 90 285 761 510 373 2.7 .
Without 30 May 7 129 185 10.1  21.9 346  69.3 63.2 7.1
40 May 11 141 217 9.8 249 44.9 65.1 55.6 5.9
Cont. Mayll 168 313 9.1 31.8 822  53.7 38.7 1.6

% Class 1 fruit is 7g and more.
¥ Control represents plants without thinning flowers.
Data represent average value.
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Table 9. Effects of shading and flower thinning on skin color, soluble solids content (SSC),
titratable acid and sugar-acid ratio in 1998,

Shading No. of flowers per Skin color 2 SSC  Titratable acid Sugar-acid ratio
plant after thinning L* a* b* (%) (%)
With 30 44.6 31.4 19.6 10.8 1.09 9.92
40 41.8 35.1 20.8 11.4 1.19 9.60
_________________________ Comt.y 418 381 209 111 106 1047

Without 30 42.4 32.9 18.3 14.9 1.47 10.13
40 42.8 34.1 20.6 12.7 1.17 10.84
Cont. 40.4 32.3 18.0 11.3 1.02 11.09

2 L* shows lightness/darkness (0, black; 100, white); a* shows red/green (+, red; 0, grey; -, green); b* shows
blue/yellow (+, yellow; 0, grey; -, blue).

¥ Control represents plants without thinning flowers.

Data represented are average values.

(A)

(B)

10mm

wf TV

12mm
Fig. 4. Trial of ‘bubble wrap sheet’, a transparent packing material, treatment (A) and the size (B).
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Fig. 6. Effect of ‘bubble wrap sheet’, a transparent
packing material, on the color difference
between the sun facing surface and the
shaded surface of the fruits. Color difference,
the magnitude and character of the difference
between two colors, was calculated by the
following formula: [(AL#)2+(Aa*)2(Ab*)2]v2.
‘Bubble wrap sheet’ was placed on the
mulches.

Average of data obtained in 1995 and 1996
was plotted in Figure.

Fig. 5. Effect of the type of plastic film for mulching
soil (A) and addition of ‘bubble wrap sheet’, a
transparent packing material (B), on the
development of shaded (underneath) surface
color of fruits. L* : b¥*/a* shows light/dark
(+=light, -=dark) of the surface. Lower value
shows better skin color in ‘Kitaekubo'. Color of
upper side of white-black double mulch is white
and the underneath is black.

Average of data obtained in 1995 and 1996 was
plotted in Figure.

30 r ‘ —O— Treatment

28 F - @- Non—-treatment
*o
% 26 F
%1

24 F

22 1 —

Late May Early June

Fig. 7. Effect of the treatment of displacing trusses
out from the canopy on the development of
sun facing surface color of fruits. L*-b*/a*
shows light/dark (+=light, -=dark) of the
surface. Lower value shows better skin color

in ‘Kitaekubo’.

Average of data obtained in 1995 and 1996

was plotted in Figure.
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2 8 | N —O
o .l
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Fig. 8. Effect of the treatment of displacing trusses
out from the canopy on the color difference
between the sun facing surface and the
shaded surface of the fruits. Color difference,
the magnitude and character of the difference
between two colors, was calculated by the
following formula: [(AL*)2+(Aa*)2( Ab*)2]1e,
‘Bubble wrap sheet’ was placed on the
mulches.

Average of data obtained in 1995 and 1996
was plotted in Figure.

Table 10. Effects of colors of mulching-film, use of
‘bubble wrap sheet’ and displacing trusses
out from the canopy on percentage of white
tip fruit.

Color  Bubble
of film wrap

White tip
fruit (%)

Displacing
trusses out from

sheet 2 the canopy 1995 1996

With Treated 7.1 0.9

Black With Not treated - 10.2 1.8

Without Treated 12.3 2.0
R Without _ Not treated 13.5 30 _

With Treated 9.1 1.3

White- With Not treated 11.4 2.1

black Without Treated 10.9 0.6

doubley .
Without Not treated 16.1 1.4

“Bubble wrap sheet’, a transparent packing material,
was placed on the mulches to improve coloring of
the shaded surface. Trusses were placed outside the
canopy for coloring of the sun-facing surface.

¥ Color of upside and reverse of the film are white and
black, respectively.

Data represented are average values
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FETEALKE TIE, 1995 b REO LRI EE
LIEWERARDFENRELS RO NI, FLERPIEET
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Fig. 9. White tip fruits in ‘Kitaekubo’.
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Table 11. Locations and periods for surveying occurrence of white tip fruit.

Area Investigated time Agricultural Extension Center in charge
Ohno Early May Oshima-Chubu
Kaminokuni, Esashi and Otobe Early May Hiyama-Nanbu
Otaru and Niki Mid-June Kita-Shiribeshi
Toyoura Mid-June — Early July Nishi-Tburi
Enbetsu Early July Kita-Rumoi
Shizunai Late May Hidaka-Chubu

Table 12. Classification of white tip fruits.

Degree Definition

0 No appearance

1 Appearance of preliminary symptoms

2 Appearance of a white tip fruit /plant

3 Appearance of two white tip fruits /plant

4 Appearance of three or more white tip fruits /plant

40 r 65 days ®

8 35 t
&
:t, 30 F o L 0 ®
0
S 25 | *
T Rating of white
£ 20 o @ @— tip fruit 2.0
£15 }
8 @
£ 10 }F o o0 6 0O ... o0 @
= ®
% 05 [ ® &
o
g 00 .+ .gienliedme 1
3 0O 10 20 30 40 50 60 70 80 90 100 110 120

Duration of heating (days)

Fig. 10. Relationship between duration of heating and degree of white tip fruit

occurrence.

Table 13. Effect of the type of soil on degree of white
tip fruit appearance in Hiyama-Nanbu area
(Esashi, Kaminokuni and Otobe).

Soil type No. of Degree of white More than
data tip fruit = 2 degree
Mean*S.D. (%)
Brown lowland scil 19 1.89 = 1.30 63
Black volcanic soil 12 0.76 = 0.98 17

z O=po appearance; l=Appearance of preliminary
symptoms; 2= Appearance of a white tip fruit /truss;
3=Appearance of two white tip fruits /truss;
4=Appearance of three or more white tip fruits
/truss.
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BER, 2002) O 35l EHnEE (3.6ke4LLE) B
AL TWABEELE TR, EFBRENC L DFEREEDN
B SsTWATREERHBD, ZRbD 4 flxER< &,
EHRMIEENZVIE LA RORERENEE HEALS
H BT,

B L SE A RRARE 0BG TIIEEREEBERITA
LR oA, EIR 25cm ROBHE XL ARFEE
BENR UTTho (W 12), ik, L EaRRE
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Degree of white tip fruit occurrence
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B REARBRE #1085
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Fig. 11. Relationship between amount of applied nitrogen and degree of white
tip fruit occurrence.
The regression coefficient and the correlation coefficient are calculated
excluding four cases with a very large amount of applied nitrogen (4A).
M, The amounts of applied N are less than 1.5 and the degrees of
white tip fruit occurrence are more than 2.
[0, The amounts of applied N are more than 1.5 and the degrees of
white tip fruit occurrence are more than 2.
** indicates significance at 1% level.
Plant height
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35 |}
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Fig. 12. Relationship between plant height and degree for white tip fruit

occurrence.
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Fig. 13.

occurrence.

* indicates significance at 5% level.
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Relationship between number of flowers and degree of white tip fruit
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Fig. 14. Effects of shading (60%) on occurrence of
white tip fruits of ‘Kitaekubo’ strawberry
in 1996.
Different letters represent significant
difference by FLSD (p<0.05).
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HBIE

EFICbhsTIHEEDEERE ThHo k" EXRLE’
i, BENERL,M BRFLME, WSEILY, BREoR
WHREBENE W REARD DD, HEPLIT ‘Xz
IE 2, REREORWRE~DHI D NERX
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DEI D B2 R+DEA TR T, '

Je¥EESCER R ERRSG (LT, BrEER) 25 1993
ElL, BRLE ‘&x2<0E Xk "EXEE OokAT
HD R, WXt REREEPRELEAETHE
ML Em o, NHERDN ERBRAE LVEBHC
LR AENRAELHT &2 Eh bR EREIL R UMM
ATV, 07w, ERERTIE i FE &0
RERE T, EARPRELPWEEFBOREREZ S
LTEBEEITo T,

F1E FEEELERER

1. BFREAE LR

E AT BRBROEMBRIIBIT A FIDE
BRI, RAD ‘ERRA WORAET, BIK, BHE,
AR bR EORELEDR ‘EZE XT, b
RRPRAEET, TOMOEERDOREENRDIRNES
HE T REDOBTK TH - 7z,
INODOFEBERBEERTHLD, ‘FAJE X
‘L Ioh OREELABRREXSLE LT, HIRKEBE,
EfERE, RETFHEBREZITV, & OIEENRERR

Kitaekubo

Kentaro

Toyonoka

Fig. 15. Pedigree of ‘Kentaro’ strawberry.

Table 14. Characters of the parents of ‘Kentaro’.

‘WFA’5’ OFRE SR

SR EHLTCTERMPTT FAESY BERShLE
(F15), ThbOmMBEADHEEIR 14 10F L,
BED i <IE 111993 FIERFERT ‘B9
& 13-37 (‘Aiko’ X ‘M 1957)’ X ‘B ORE
PHB/LNEEETHY, EBRM, REZMNER,
T THRRICEN, REFEEIOCELS, FHE, BE
EHEN, BWEREFTHDIE, HARORKENRE VK
BERbotz (§H 6, 2001),

HEO & Lod’ X 1983 FILEMRKEL TR
BREAEXZET AKX E (OAI) X F5H0
2 DHMEEPLERSNZHETH S (K% D, 1985),
BT, BEIREV, RRITDPEMNER, #iIe
THRITEN, BEFEETIE, RERTED TRFTE
D AEV, RIREEICAERERESMRFRIIEELS, R’
FRAREE T T A3, R H D ENNIE BB AR BB,
EEIEICIIE S 20,

2. BRUFER

BERIEAEE 15 1ZR L, 1993 FICERER (KF
BT) © ‘&7z <& 2EFHIZ, ‘L Xod 2HEHH
& LTHREEITV, 4 BITH T AN TKREEH~ERE
L, &b 48 EAEEEE 25 ROBEHER v h~BHEL
Teo TOH, 5 EATHROBRKEEIRL, 16 EkEE
£ 9 BICEMITH~ERE L, 1994 £ 6 Az, ZOFf
Mhh EREZE UOREMETHEAKD 1 AGEER
HL, ‘542 ODRHEEFTEMIT I, 2B, R, ‘&
ez R ‘LIod, FOMEBEHERETROKRR,
BEKRKZZEE & LHESEN LA 15 BiEaE
WL, KRBT T —HEEITY, BAEIAHILNATR
FEMAICERE L,

R SRR BT, 1995 i 1 K 8~10 #
DEER LT, FTRTHERZITo7, ZOROBREE
Y, INEMEIT 1 RS RIRET 470g LLE, &R
PR EE L, ZOENMNIEELECEENLR
SHNCHIT Uiz, TORER, b i 42" FAREINER

Cultivar Cropping Vigor Sizeof Fruit Skin  Fruit  Shine Shelflife Internal Brix Acid  Dormancy
season leaflet shape Color firmness hollow
Kitackubo Late Strong Large Conical Bright Relatively Glossy Relatively Medium Very Medium Long
red firm good high
Toyonoka Early Strong Large Conical Bright Firm  Glossy Good Very High Relatively Very
wedge red small low short
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AL VBN, 5, IR L bED Thol (K 16).
F, WRBBLAMERZITEN, B EESIIMMRRE
PETHELbLBHRGFTH-7 (R 17). i, I
BHICEREBRNEREL, Ty —EBELIERTH-
b, REBRERREITY LR EENTHR
oL, ‘ERzlE, EXRELRA-TRryIN
CHETAZ L E LT

1996 EITITAEEN FHREE 1 K 208, 3 KET

Totre B 42 DIEMIT 2 RMEHRAL, FHELE
I CEAARA, BRI ‘20T EAVWE, 5
7742 X, IR R CEREA XY 2 HEPSTIH,

L, i b1 BEEL EFzKE &
‘B4 B EElo (R 18), £, Y EAIRE
REPIFEDRETR LD R PoT, ERPREDR
G L BETEORS (a%) OFE ‘&z E b
X<, BEFER ‘x-z2<0F EThok (F19),

Table 15. Progress of selection for breeding new strawberry cultivars. Plantlets were planted in

the previous year for each trial.

1993 1994 1995 1996 1997 1998 1999

Trials Crossing Individual |Preliminary |Preliminary |Performance test

and Selection Line performance

selection Test Selection  |test Local adaptability trial

in nursery Test

bed Specific character

test

No. of
Lines 3812 plants | 1024 plants 15 1 1
No. of
Selections | 1024 plants 15 1 1 1
Name 5koud2-8 5koud2 Dohnan26

Table 16. Differences in the beginning of harvest, yield and fruit characteristics in the preliminary line

selection test (1995).
Line Beginning Yield/plant (g) Fruit Fruit Internal Class1 SSC Titratable Sugar-acid Fruit
of harvest Market- Total length width hollow fruitwt (%)* acid ratio  firmness
able 2 (mm) (mm) width (g7 (%) @~
(mm)

5kou3 May 22 231.4 477.2 43.0 43.0 7.4 20.7 9.1 0.76 11.9 108
5koul6 May 19 21.0 316.4 39.0 29.0 0.8 11.7 80 031 25.8 113
5koul8 May 22 179.4 4770 39.3 355 0 19.9 9.1 0.72 12.6 73
5kou25-3 May 8 184.8 535.7 42.8 33.2 2.8 14.7 9.1 043 21.2 83
5kou25-11 May 12 240.6 469.9 42.8 30.6 2.2 11.5 -.10.8 1.04 10.4 131
bkou34 May 12 295.7 550.1 36.0 31.2 2.8 134 7.1  0.67 10.6 97
5kou3d’7 May 8 4649 755.3 42.8 30.6 3.2 12.6 9.1 0.69 13.1 86
5kou4d?2 May 10 564.7 674.5 434 334 4.0 13.8 10.3 0.52 19.8 92
S5koud4 May 12 52.3 560.0 42.0 33.0 2.4 16.4 9.1 0.90 10.1 107
5koub6 May 12 352.3 698.8 374 34.2 5.6 13.8 84 0.64 13.1 90
5koub8 May 4 246.0 378.6 40.8 29.0 3.4 13.1 9.4 0.87 10.8 106
5kou80 May 8 175.4 263.8 42.2 33.0 4.2 13.3 6.5 0.67 9.7 48
5kou81 May 8 182.3 345.6 39.8 310 0.3 12.9 9.3 1.28 7.3 43
5kou96 May 17 273.3 523.8 48.0 294 5.8 15.0 9.4 0.87 10.9 60
5koul03 May8 250.5 3429 39.2 332 5.8 15.5 9.1 0.52 17.4 105
4kou79v May 8 946 316.7 39.6 384 10.4 14.9 9.9 0.61 16.4 123

zMarketable fruit is 4g and over.
v Class 1 fruit is 7g and more.
*Soluble solids content.

w Fruit firmness is measured by using Texturometer (Zenken Co. Ltd., Tokyo) with a 2 mm flat head plunger

tip.
vThe crossing of this line made in 1992.
Data represented are average values.
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Table 17. Differences in fruit qualities of selected lines in the preliminary line selection test (1995).

Line Fruit Skin  Flesh Shine External Shelflife Fruitfirmness  Flavor  Selection?
shape color? color? appearance
Bkou3 Conical wedge- BS-DR LS-DR Relatively glossy Good  Relatively Relatively firm Acceptable O
conical good good
5koul6 Conical DR-DS DR Medium- Acceptable Medium Relatively firm Acceptable-
relatively glossy good
5koul8 Conical BR-BS W Relatively glossy- Good  Relatively Relativelyfirm  Good O
glossy poor
5kou25-3  Long conical- BS LOILIR Glossy Good- Relatively  Medium- Good-
conical excellent poor relatively firm excellent
5kou25-11 Conical BR-BS LOLR Relatively glossy- Good Good  Relatively firm Acceptable
glossy
5kou34 Conical BSDR LO Medium- Acceptable Medium Medium-  Acceptable
relatively gloss relatively firm
5kou37 Long conical DR LS-DR Relatively glossy Good- Relatively  Medium- Good-
glossy excellent good relatively firm excellent ‘
Bkoud?2 Conical DS-DR LO Glossy Excellent Relatively Relatively firm-  Good- ©
good firm excellent
5koud4 Conical BS LY-LO Relatively glossy Good-  Unmeas Relativelyfirm  Good-
glossy excellent ured excellent
5koub6 Conical DR LY Relatively glossy Good Poor Medium Good

5kou58 Long conical BS LYTLO Relativelyglossy Acceptable Poor  Relatively firm Acceptable

5kou80 Conical BR-BS LR-LS Relatively glossy Good Poor  Relatively soft- Poor
medium
5kou81 Longconical BS-DR LY-LO Relatively glossy Acceptables Poor  Relatively soft Poor-
good acceptable

5kou96 Long conical BS LO-LR Relatively glossy-  Good- Poor  Relatively soft Acceptable- O]

glossy excellent good
5koul03 Conical LS-BR W-LY Relatively glossy Acceptable- Relatively  Medium- Good

, good good  relatively firm

4kou79* Conical BS-DR LS-DR Relatively glossy~ Good Medium Relatively firm-  Good ..

glossy firm

zW=white; LY=light yellow; LO=light orange; LR=light red; LS=light scarlet; BR=bright red; BS=bright scarlet;
DR=dark red; DS=dark scarlet.

v O=to selection test next year; ©@=to preliminary performance test next year.

% The crossing of this line made in 1992.

Table 18. Cultivar differences in the beginning of harvest and yields of fruit in preliminary performance

test (1996).

Line / cultivar Beginning Yield(kg/a) 2 Class 1 Wt of class 1

of harvest "Class 1 Class 2 Unmarketable Disease ¥ Total (%) fruit

PM_ GMetc. ofall )

4kou9= May 25 194 56 51 1 12 314 62 11.4
4koul40* May 18 150 37 51 0 12 281 33 10.4
5kou42 May 20 253 31 38 0 2 325 78 12.2
Kitaekubo May 23 182 75 . 69 1 4 331 55 11.3
Hokowase May 18 191 43 60 2 7 302 63 11.5

#Class 1 fruit is 7g and more, and class 2 is under 7g to 4g.
¥y PM=powdery mildew; GM=grey mould.

*The crossing of these lines made in 1992.

Data represented are average values.
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Table 19. Cultivar differences in fruit characteristics in preliminary performance test (1996).

Line / Fruit Fruit Internal SSC Titratable Sugar- Fruit Skin color * -
cultivar  length width hollow width (%)?  acid acid firmness Dark side Light side
(mm) (mm) (mm) (%) ratio @7 * a* b* ¥ a® b*

4kou9v 33.9 -279 42 9.7 0.55 17.5 62 35.9 26.1 10.0 40.6 24.2 154
4koul40¥ 33.0 277 2.3 10.9 0.60 18.0 68 38.7 28.1 15.2 43.5 249 20.7
5koud2 37.0 30.5 3.7 10.2 0.56 18.1 64 40.2 30.9 146 43.7 3156 19.7
Kitaekubo 38.1 30.4 5.7 10.0 0.53 18.9 63 406 32.3 17.8 444 269 22.1
Hokowase 32.7 27.8 0.8 9.4 0.56 16.7 31 333 262 94 371 252 14.0

zSoluble solids content.

¥ Fruit firmness was measured by using Texturometer (Zenken Co. Litd., Tokyo) with a 2 mm flat head plunger
tip. ’

x1* gshows lightness/darkness (0, black; 100, white), a* shows red/green (+, red, 0, grey, -, green) and b* shows

blue/yellow (+, yellow, 0, grey, -, blue).
%The crossing of these lines made in 1992.
Data represented average values.

Table 20. Cultivar differences in fruit qualities in preliminary performance test (1996).

Line / Fruitshape Skin Flesh  Shine  Appearance Aroma  Fruit firmness Internal  Flavor
cultivar color? color? hollow
4Akou9y Conical BS LR Relatively Good  Medium  Medium- Large  Good
glossy relatively firm
4koul40y  Conical wedge- DS'DR W-LY Relatively Good  Relatively Relativelyfirm  Small Excellent
conical glossy strong
5koud2 Conical BS LO Relatively Good  Relatively  Medium- Medium  Good
glossy strong  relatively firm
Kitaekubo Conical BS LY-LO Relatively Good Medium Relatively firm  Large Good
glossy
Hokowase Wedge- DRDS LS Medium Poor Relatively Soft- Verysmall Good
conical strong  moderately soft

2 W=white; LY=light yellow; LO=light orange; LR=light red; LS=light scarlet; BS=bright scarlet; DR=dark

red; DS=dark scarlet.
yThe crossing of these lines made in 1992.
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Table 21. Morphological characteristics of ‘Dohnan 26’ plants in comparison with those of ‘Kitaekubo’ and

‘Hokowase'..
Line/ Plant form Vigor Plant Size of No.of No.of axillary Thickness Thickness  Flower
cultivar height leaflet leaves buds ofrunner  of flower size
stalk
Dohnan26 Intermediate Relatively  High  Relatively Relatively Relatively Relatively Medium  Relatively

Kitaekubo

Hokowase Intermediate Medium Medium Medium Medium

strong large few few thick large
Strong Relatively Large  Relatively Relatively Thick Medium  Relatively

high few few large
Medium Medium

Erect

Table 22. Features of ‘Dohnan 26’ in comparison with those of ‘Kitaekubo' and ‘Hokowase’
examined in late autumn at Dohnan agricultural experiment station?.

Line / No.of Petiole length Leaflet length Leaflet width Crown diameter No. of
cultivar leaves (cm) (cm) (cm) (cm) axillary buds
Dohnan26 6.1 8.9 7.3 6.8 1.2 2.5
Kitaekubo 6.0 7.3 6.9 6.2 1.3 2.9
Hokowase 6.5 9.0 6.5 5.6 1.3 3.2

zSurveyed on September 28 in 1995, October 2 in 1996 and 1998, and September 11 in 1997.

Table 23. Features of ‘Dohnan 26’ in comparison with those of ‘Kitaekubo’ and ‘Hokowase’ in spring at
Dohnan agricultural experiment station.

Line / Beginning of harvest 2 End of harvest No. of fruits / Beginning of Beginning
cultivar time fruit truss ¥ flowering of harvest
No.of Petiole Leaflet Leaflet No.of  No.of time ¥ time *
leaves length length width fruit axillary
(cm)  (cm) (cm) trussy  buds*
Dohnan26 26.8 24.6 9.5 8.9 6.8 5.7 8.7 April 10 May 10
Kitaekubo 24.0 22.9 9.9 8.2 5.8 5.1 13.5 April 13 May 14
Hokowase 31.0 23.7 8.4 6.8 6.0 6.6 9.5 April 8 May 10

zNumber of leaves, petiole length, leaflet length and leaflet width were measured in 1996-1999.
¥ Number of fruit trusses and number of fruits per fruit truss were measured in 1996, 1998 and 1999.
* Number of axillary buds and beginning of harvest time were measured in 1996-1999.

Medium Medium

¥ Beginning of flowering time was measured in 1996, 1997 and 1999.

Data represented are average values.

EEE E0Bhos ERERAE CERTS LR
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EDESYH ‘ExiE BECE, ok, BFOKS
BEELE EThoted, ‘&hiE DXiIC
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Thol,
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Table 24. Cultivar differences in the number of

runners z.
Line / June8 Junel8 June 29
cultivar
Dohnan26 7.9 11.6 17.6
Kitaekubo 5.2 9.1 14.1
Hokowase 8.5 13.1 20.0

zSurveyed in 1998.
Data represented are average values.

L pRoRBENok (R 24), EFHEHITILIEERTHT
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23), BRIENOCNBIZIESIETORABH T ‘&7 x<
i kY 1~2 BEL, "EXRRE kR 2~3 BRM
o7 (& 26), WHEBEHIEIX2~3 AT ‘&/=2<F &



JERER] « FinHiE Tt —ER D o F T REOEE & FEICET 555 23

RRETH o7

IRIERERICBHERIGE (5°CLAT) R 1000 EFfRE
ET, ‘%7z<E k0EL, EXREAL LD 200H
MEERM-T (F 27,

R T, REMUYRE (Botrytis cinerea Pers. ex
Fr) i3 ‘&7z<E Lo, "EXRE LR
& 5 ¥ A, 9% (Sphaerotheca macularis (Wellr. ex Fr.)
Jacz. f. sp. fragariae Mafn.) 13 ‘&7 x<iE EORE
b o1, VAR (Verticillium dahliae Klebahn) 13 ‘£
mEAE Ry, EHEWH (Fusarium oxysporum

Schlechtendahl f. sp. fragariae Winks et Williamn) |3
CERRAT XVHALMIEMoTE (& 28),

3. INEH

‘X7z E THREER DRV DIREEZRR
Foteid, RERHEFEROREIID 2L, EHRET &
FxE T CERXRAE XVEhof (R 29, XK
30, #3831, ¥32), ¥/, BRI ExE, =
REAE LVEL, TH1RELE,o, FRETO
RIS FREIT 22 E I RREZWVWEHRAT
bofeis, EARORATLZLNRPST

Table 25. Cultivar differences in ﬂower-Bud differentiation 2.

Line / No. of expanded Developmental stage of flower bud ~ Flower bud differentiation
cultivar leaves (%)
Dohnan26 4.9 Predifferentiated-sepal formed 80
Kitaekubo 4.8 Not differentiated-predifferentiated 40
Hokowase 5.6 Sepal formed 90

z Surveyed on 21 September, 1998.

Table 26. Cultivar differences in duration for maturing of fruits“

Line / cultivar Required days for ripening Mid harvest date

Dohnan26 29.8ab ¥ May 18

Kitaekubo 31.2a May 19

Hokowase 27.4b May 15
zSurveyed in 1999.

v Different letters represent significant difference by FLSD-test (P<0.05).

Table 27. Cultivar differences in required duration of low temperature 5 C)
treatment for breaking bud dormancy. The plants brought from an
open field after each chilling hours duration. After two months, the
investigation was made in a glasshouse maintained at a minimum of

20 °C.
Liilg / Chilling (hr)
cultivar Petiole length (cm) Leaflet length (cm)
500 700 900 1100 1300 500 700 900 1100 1300
Dohnan26 25 2.8 3.8 5.1z 6.1 3.4 4.2 4.6 5.6 5.6
Kitaekubo 2.8 3.5 2.6 3.3 4.1 3.8 4.2 4.4 4.6 5.6
Hokowase 3.9 3.2 3.9 3.8 4.1 4.1 4.4 5.3 5.3 4.9

2 Underlined digits show the largest number for each cultivar.

Table 28. Cultivar differences in resistance to some diseases of strawberry.

Line / Incidence (%)

cultivar Grey mould fruits 2  Powdery mildew Verticillium wilt Fusarium wilt
fruits ¥ plants * plants *

Dohnan26 44 0.3 75 65

Kitaekubo 61 0.7 90 60

Hokowase 51 8.6 90 100

z(rey mould was investigated in 1999 in an open field.

v Powdery mildew was investigated in 1996-1999.

x Verticillium and Fusarium wilts were evaluated in 1999 by the plant diseases and insect pests
section at Dohnan agricultural experiment station. The plants were grown on soil mixed with

2.0% (w/w) of soil-wheat bran cultures.
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Table 29. Cultivar differences in the yield (kg/a) of class 1 fruits at Dohnan agricultural experiment
station in 1996-1999z

Line / May June Total Yield Pe;clentage Class 1
ltivar mpared to  of class 1  frui
cultiv 1410 11-20 2131 1-10 11-20 21-30 cla‘;fs 1 Tomor it ?;)t we

fruits ¥ (%) (%) ¥
Dohnan26 6.4 38.7 77.1 59.8 234 5.1 210.5 159 69 11.9
Kitaekubo 0.6 20.3 87.3 59.0 243 7.7 200.7 152 52 10.9
Hokowase 4.8 228 56.2 40.7 6.6 0.6 132.3 100 45 10.7

zPlanting densities were 580 plants/a in 1996 and 533 plants/a in 1997-1999.

¥ Class 1 fruits, see Table 2.
Data represented are average values.

Table 30. Cultivar differences in the yield (kg/a) at Dohnan agricultural experiment station in 1996-1999z.

Line / Class 2y Waste* Total Yield  Percentage Malformed fruits Diseased fruits Average
cultivar of all compared of (%) (%) v fruit
fruita Hokgc\);vase maé‘r]ffiizble Green-tip¥ Others GM PM Others We(lgg)ht
(%) (%)
Dohnan26 32.7 9.2 280.8 110 87 1.2 10.2 0.1 02 0.2 8.7
Kitaekubo 70.7 33.3 339.4 133 79 3.8 6.2 02 1.0 0.4 7.1
Hokowase 37.0 18.5 2549 100 67 6.5 13.2 06 85 0.2 7.1

z Planting densities were 580 plants/a in 1996 and 533 plants/a in 1997-1999.
v Class 2 represents marketable fruits of 4-7¢g in flesh weight.

*Waste is under 4g, well-shaped fruit.
¥ Green-tip means green-tip fruit due to no fertilization and also including white tip fruit in ‘Kitaekubo’.

vGM, Grey mould; PM, Powdery mildew.

Table 31. Cultivar differences in the number of class 1 fruits at Dohnan agricultural
experiment station in 1996-19992,

Line / May June Total Yield Pefrcentage
cultivar dto ofecl
1-10 11-20. 21-31  1-10 11-20 21-30 ‘{ff‘;ﬁz Hokownse fmfiizl
: (%) (%)
Dohnan26 438 2839 5743 5800 2254 496 17569 150 57
Kitaekubo 51 1625 7316 5886 2324 759 17958 153 38
Hokowase 462 1931 4516 4098 662 65 11733 100 32

z Planting densities were 580 plants/a in 1996 and 533 plants/a in 1997-1999.
Data represented are average values.

Table 32. Cultivar differences in the number of class 2 fruits per are at Dohnan agricultural experiment
station in 1996-1999 2,

Line / Class 2y Waste* Total Yield compared Percentage of  Percentage of Percentage of
cultivar ofall to Hokowase marketable malformed fruits diseased fruits
fruits (%) fruits (%) (%) v
(%) Green-tip” Others GM PM Others
Dohnan26 5950 2886 32269 93 73 0.9 17.8 0.1 0.3 0.3
Kitaekubo 13146 11007 47062 136 66 2.6 6.9 0.2 0.7 05
Hokowase 7385 6585 34665 100 55 8.0 15.2 0.2 86 0.2

z Planting densities were 580 plants/a in 1996 and 533 plants/a in 1997-1999.
¥ Class 2 is under 7g to 4g, marketable fruit.

*Waste 1s under 4g, well-shaped fruit.
v Green-tip means green-tip fruit due to no fertilization and included white tip fruit in ‘Kitaekubo’.

v GM=Grey mould; PM=Powdery mildew.
Data represented are average values.
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Table 33. Cultivar differences in the external fruit characteristics?.

Line / Fruit Skin  Flesh Shine* Internal External
cultivar shape colory  color? hollow¥  appearanceV
Dohnan26 Conical BS LO 4.4 3.1 44
Kitaekubo Conical BR-BS LO 44 2.0 42
Hokowase Conical BS-BR LRILS 32 4.2 2.8

z Surveyed in 1996-1999

vy LO=light orange; LR=light red; LS=light scarlet; BR=bright red;

BS=bright scarlet.

xRating on a scale of 1 to 5, where 1=flat and 5=glossy.

v Rating on a scale of 1 to 5, where 1=very large and 5=very small.
vRating on a scale of 1 to 5, where 1=very poor and 5=excellent.
Data represented are average values.

Table 34. Cultivar differences in the size and internal characteristics of fruit. ?

Line / Fruit Fruit Internal SSC Titratable Sugar- Fruit Vitamin C Skin color ¥
cultivar length width hollow width (%) ¥ acid acid firmness content

(mm) (mm) (mm) (%) ratio  (@* (mg/100gfw)¥ L* a* b*
Dohnan26 35.8 30.4 3.7 10.6 0.77 13.8 126 77 42.0 31.2 16.1
Kitaekubo 37.6 29.0 6.1 10.7 0.83 12.9 94 80 419 32.1 19.1
Hokowase 33.9 27.1 2.0 10.5 0.80 13.1 59 96 36.7 286 134

zSurveyed in 1996-1999.
v Soluble solids content.

"

* Fruit firmness is measured by using Texturometer (Zenken Co. Ltd., Tokyo) with a 2 mm (1996-1997) and 3mm

(1998-1999) flat head plunger tip.
% Vitamin C content measured only in 1999.

vL* shows lightness/darkness (0, black; 100, white); a* shows red/green (+, red; 0, grey; -, green); b* shows

blue/yellow (+, yellow; 0, grey; -, blue).
Data represented are average values.

Table 85. Cultivar differences in indices of taste and fragrance of fruits evaluated by

sensory tests?z.

Line / Aroma?y Sweetness? Acidity? Fruit firmness* Flavor® Overall acceptability ¥
cultivar

Dohnan?26 3.5 4.0 2.9 4.0 41 3.9
Kitagkubo 2.7 34 3.6 3.6 3.8 3.5
Hokowase 3.7 3.8 3.3 2.0 3.9 3.1

z Surveyed in 1996-1999.

¥ Rating on a scale of 1 to 5, where 1=weak and 5=strong.
xRating on a scale of 1 to 5, where 1=soft and 5=firm.
w Rating on a scale of 1 to 5, where 1=very poor and 5=excellent.

Data represented are average values.
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Table 36. Cultivar differences in consumer panel evaluation of fruit qualities 2.

JeiiE ST e

BHE £ 108 F

Ling / May 197 June 8 Average

cultivar App.v Flavor¥ Overall App. Flavor Overall App. Flavor Overall
Acceptability ¥ acceptability acceptability

Dohnan26 3.6 3.7 3.4 3.7 3.3 3.6 3.7 3.5 3.5

Kitaekubo 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Dohnan26 4.6 3.9 3.9 4.3 3.4 3.8 4.5 3.7 3.9

Hokowase 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

zSurveyed in 1999,

v 12 panelists evaluated fruits harvested that day at Dohnan agricultural experiment station.

x 23 panelists evaluated fruits that were harvested the preceding day at Hokkaido ornamental plants and
vegetables research center.

% App.=external appearance. Rating on a scale of 1 to 5, where 1=very poor and 5=excellent. ‘Kitaekubo’ and
‘Hokowase’ were standard varieties. Ratings of ‘Kitaekubo’ and ‘Hokowase’ were 3.0 respectively and
‘Dohnan26’ was compared with them.

Data represented are average values.

Table 37. Cultivar differences in shelf life of fruits stored at low temperatures %

Line / Degree of external appearance?

cultivar 2days after harvest 5days after harvest 8days after harvest
3°C 8C 12T 3C 8°C 12T 3°C 8°C 12C

Dohnan26 5.0 5.0 4.0 3.0 1.5 1.0 2.5 2.0 1.0

Kitaekubo 5.0 4.0 4.0 3.0 2.0 1.0 3.0 2.0 1.0

Hokowase 4.0 2.0 1.5 2.0 1.0 1.0 1.5 1.0 1.0

zSurveyed in 1999.
v Rating on a scale of 1 to 5, where 1=very poor and 5=excellent. Marketable
fruits show scores between 3 and 5.

Table 38. Cultivar differences in the changes of external qualities of fruits over time when
stored at room temperature 2.

Line / Duration of storage (days) Fruit with mould (%) ¥
cultivar 0 1 2 3 4 5 6 1T

Dohnan26 5.0 40" 3.3 3.0 2.5 1.3 1.0 1.0 60
Kitaekubo 5.0 4.7 3.7 3.7 2.5 1.0 1.0 1.0 87
Hokowase 5.0 33 27 20 1.3 13 1.0 1.0 73

zSurveyed in 1999,
¥ Surveyed 7 days after harvest.
*Rating on a scale of 1 to 5, where 1=very poor and 5=excellent. Marketable fruit >=3.0.

40 r Dohnan26 140 r Dohnan26
30 F — - -Kitaekubo - 120 F — = ~Kitaekubo
- - = =Hok = =T - = = Hokowase

20 okowase - *Q 100

= 80

% 10 T
3 60
° 5 4
B 20 |

__20 1 L '] A 1 (] 1 1 L ] 0 1 1 L 1 1 1 1 [ 1 J

10 9 8 7 6 5 4 3 2 1 0
Days before harvest

t0 9 8 7 6 5 4 3 2 1t 0

Days before harvest

Fig 16. Time course changes of indices on the a* (A) and the hue (B) of strawberry fruits before
harvest. a* shows red/green (+, red; -, green) and hue shows yellow/red (0, red; 60, yellow; 120,
green). Day ‘0’ represents the harvest day.
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Fig 17. Time course changes of indices on the
color difference between sun-facing
surface and shaded surface (A) and the
hue in the surfaces (B) of strawberry
fruits before harvest. F means
sun-facing surface and S means shaded
surface in figure B. Day ‘0’ represents
the harvest day.
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Table 39. Cultivar differences in characteristics and yields in local adaptability trials.

Location Line/ BeginningBeginning Beginning of No. of Yield of Yield No.of %of Class
cultivar a of ) of harvest harvest fruit class 1 compared .)5qc 1 (f:iags §, 1 f;tuit
owerin i . . to . uits
g 11(\31;;722 11):1?;11‘13 If::élt%t trusses fruits Hokowase fruits/a @)
) (cm) /Plant (kg/a) (%)

Takikawa* Dohnan26 April14 May21 21.8 259 125 45 . 195 131 12950 -%  15.0
Kitaekubo April17 May25 19.2 22.1 13.0 3.0 207 139 14016 - 14.8

Hokowase April1l May 19 26.4 24.5 11.2 45 149 100 11455 13.0

Pippuv Dohnan26 April 18 May23 17.0 274 11.7 5.0 278 93 17543 77 15.9
Kitaekubo April19 May28 169 24.9 11.8 6.4 318 106 21942 67 14.5

Hokowase Aprills May22 279 25.6 9.8 5.8 299 100 20299 80 14.7

Memanbe- Dohnan26 April30 June 4 15.3 24.7 11.2 4.3 144 96 10795 62 128
tsux Kitaekubo May 1 June 6 16.0 23.9 11.9 4.4 189 127 15429 56 12.6
Hokowase April30 June 4 24.6 260 105 4.4 150 100 11905 60 123

Asahi- Dohnan26 April21 May 20 15.0 29.2 10.3 6.4 138 112 7612 55 18.2
kawav Kitackubo April26 May25 17.8 284 10.5 9.8 163 133 9862 31 16.5
Hokowase April22 May20 21.8 27.0 9.0 7.0 123 100 8051 37 15.3

zClass 1 fruit is 7g and more except Asahikawa. It is 12g and more for Asahikawa.
yNumber of class 1 fruits x 100/ total number of fruits of all classes.

x Trials were conducted in 1996-1999.

" Not determined.

¥ Trial was conducted in 1997.

uTrial was conducted in 1999.

Data represented are average values.
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Table 40. Cultivar differences in various fruit characteristics in local adaptability trials.
Location Line / Degree? Fruit Fruit Soluble

Cultivar  “qiin Shine Aroma Firmness Internal Acidity Shelf  Overall 1?:111%51 v(v;:&:})l cigll‘igrslt

color hollow life acceptability (%)
of fruit
TakiKawa Dohnan26 3.0 4.0 2.8 4.1 2.3 2.8 4.0 3.9 37 28 10.2
Kitaekubo 2.2 4.1 2.8 3.3 1.3 3.0 4.3 3.9 36 29 104
Hokowase 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 33 26 9.6
Pippux Dohnan26 3.0 4.5 2.0 4.0 5.0 4.0 3.0 4.0 35 29 8.7
Kitaekubo 2.0 4.0 3.0 5.0 2.0 5.0 4.0 3.0 40 36 8.6
Hokowase 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 34 31 8.6
Memanbetsuy Dohnan26 2.3 4.0 3.0 4.0 3.0 3.0 4.0 4.0 39 34 - 9.7
Kitaekubo 1.7 3.7 2.3 4.0 2.7 3.0 4.3 2.8 39 34 9.8
Hokowase 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 36 33 9.0
AsahiKawa™ Dohnan26 -V 4.0 4.0 4.0 4.0 4.0 - - - 9.2
Kitaekubo - - 4.0 4.0 3.0 4.0 4.0 - - - 8.5
Hokowase - - 3.0 3.0 3.0 3.0 3.0 - - - 7.5

z Rating on a scale of 1 to 5, where 1=very poor and 5=excellent for skin color and overall acceptability of
fruit, 1=flat and 5=glossy for shine, 1=weak and 5=strong for aroma and acidity, 1=soft and 5=firm for
firmness, 1=very large and 5=very small for internal hollow, and 1=short and 5=long for shelf life.

¥ Trials were conducted in 1996-1999.

* Trial was conducted in 1997.

¥ Trial was conducted in 1999.

v Not determined.

Data represented are average values.

Table 41. Cultivar differences in yield, flavor, appearance and overall
acceptability in local adaptability trials.

Location =~ Line/ Degree®
cultivar Yield Flavor External Overall
appearance  acceptability
Takikawa ¥ Dohnan26 4.3 3.0 4.0 4.3
Kitaekubo 4.7 3.0 4.3 4.3
Hokowase 3.0 3.0 3.0 3.0
Pippu* Dohnan26 2.0 3.0 4.0 3.0
Kitaekubo 3.0 3.0 3.0 3.0
Hokowase 3.0 3.0 3.0 3.0
Memanbetsu¥Y Dohnan26 3.5 4.0 4.0 3.5
Kitaekubo -w - - -
Hokowase 3.0 3.0 3.0 3.0
AsahikawaVv Dohnan26 2.0 4.0 4.0 Good-excellent
Kitaekubo 4.0 3.0 4.0 -
Hokowase 3.0 3.0 3.0

zRating on a scale of 1 to 5, where 1=very poor and 5=excellent.
¥ Trials were conducted in 1996-1999.

* Trial was conducted in 1997.

W Not determined.

v Trial was conducted in 1999.

Data represented are average values.
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Table 42. Cultivar differences in external quality, flavor and overall acceptability in consumer panel evaluation z.

Line / External appearance Flavor Overall
cultivar Color* Shine¥ Shape? OverallY Firm.Y Sweet.® Acidity® Aroma.® Overall? acceptability ¥
Dohnan26 3.2 4.2 4.5 4.6 3.8 3.0 3.0 3.0 3.9 4.2
Kitaekubo 1.9 3.9 4.4 4.3 3.2 2.6 3.6 . 28 3.2 3.5
Hokowase 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

z Experiments were performed with 29 panelists at Hokkaido ornamental plants and vegetables research center
in 1999. Rating of ‘Hokowase’ was 3.0 and ‘Dohnan26’ and ‘Kitaekubo’ were compared with ‘Hokowase’.

yRating on a scale of 1 to 5, where 1=very poor and 5=excellent. '

xRating on a scale of 1 to 5, where 1=pale and 5=dark.

v Rating on a scale of 1 to 5, where 1=flat and 5=glossy.

v Firm.=firmness. Rating on a scale of 1 to 5, where 1=soft and 5=firm.

u Sweet.=sweetness. Rating on a scale of 1 to 5, where 1=weak and 5=strong.

Table 43. Cultivar differences in the growth characteristics and yield of plants cultivated under a condition of
pre-forcing culture with heating in Pippu.

Line/ Harvest Beginning Beginning Beginning of harvest? Yield of  Yield No.of %of Class1i
cultivar year of of harvest No. of Petiole Leaflet class 1 compared to class 1 diseased fruit wt
flowering leaves length length fruits Hokowase fruits/a fruits*  (g)
(m) (cm) (kg/a)¥ (%)
Dohnan26 1998 Feb. 4 March25 13.2 11.1 8.8 279 135 20460 1 13.6
1999 Jan 31 March25 88 108 83 205 45 16740 7 123
Average Feb. 2 March25 11.0 11.0 8.6 242 74 18600 4 13.0
Kitaekubo 1998 Feb.16 April 5 8.2 8.2 7.8 298 145 22010 3 13.5
1999 Feb. 5 March28 8.0 8.0 7.7 228 50 19964 12 114
Average Feb. 8 Aprill 81 81 7.8 263 80 20987 8 125
Hokowase 1998 Feb. 6 March25 10.0 10.0 7.4 206 100 14012 1 14.7
1999 Feb 1 March2s 123 123 91 452 100 26784 5 169
“Average Feb. 4 March25 112 112 83 329 100 20398 3 158

zMarch 23 in 1998 and April 6 in 1999.
yClass 1 fruit is 7g and more.

x Number of diseased fruits x 100/ total number of fruits.

Table 44. Cultivar differences in the fruit characteristics of plants cultivated under a condition of pre-forcing
culture with heating in Pippu. ,
Line/ Harvest Degree? Fruit Fruit Soluble

cultivar year  gkin Shine Aroma Firmness Internal Acidity Shelf  Overall 1?11111%;? ‘Evnlldlil)l C(S)OItidSt
nten

color hollow life acceptability (%)
of fruit
Dohnan26 1998 3.0 4.0 30 4.0 4.0 30 40 4.0 39 31 107
1999 30 40 40 40 40 30 40 40 . 33 .29 108
Average 8.0 40 35 4.0 40 30 4.0 4.0 37 30 10.8
Kitackubo 1998 2.0 4.0 20 40 1.0 30 40 2.0 37 38 8.8
1999 20 40 20 80 1.0 20 40 oY 38 .29 9.1
Average 2.0 40 20 35 1.0 25 40 - 38 34 90
Hokowase 1998 3.0 30 30 30 30 30 30 3.0 37 32 110
1999 80 380 30 30 30 30 30 3.0 ... 38 36 8.9
Average 3.0 3.0 30 30 30 3.0 3.0 3.0 38 34 100

zRating on a scale of 1 to 5, where 1=very poor and 5=excellent for skin color and overall acceptability of
fruit, 1=flat and 5=glossy for shine, l1=weak and 5=strong for aroma and acidity, 1=soft and 5=firm for
firmness, 1=very large and 5=very small for internal hollow, and 1=short and 5=long for shelf life.

¥Data not taken.
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Table 45. Cultivar differences in the yield, flavor, appearance and overall
acceptability of plants cultivated under a condition of
pre-forcing culture with heating in Pippu.

Line/ Harvest year Degree®
cultivar Yield Flavor External Overall
appearance acceptability
Dohnan26 1998 5.0 3.0 4.0 4.0
_______ 1999 20 40 50 30
Average 3.5 3.5 4.5 3.5
Kitaekubo 1998 5.0 2.0 4.0 -y
_______ 1999 20 20 30 .
Average 3.5 2.0 3.5
Hokowase 1998 3.0 3.0 3.0 3.0
_______ 1999 80 30 30 30
Average 3.0 3.0 3.0 3.0
zRating on a scale of 1 to 5, where 1=very poor and 5=excellent.
¥Data not taken.

Table 46. Cultivar differences in the plant characteristics, yield and soluble solids content (SSC) of plants
cultivated under a condition of pre-forcing culture with heating in Asahikawa (1999).

Line / Beginning Beginningof harvest  Yield of Yield No.of %of SSC C(lass1
cultivar of harvest “No of Petiole Leaflet clags1 ¢omparedto (j,ec7 class1 (%)  fruit wt
leaves length length  puiits Hokowase fruits/a fruits ¥ (®
(em)  (em) (g, (%)
gla
Dohnan26 March 30 10.0 8.8 7.8 167 72 9791 72 9.4 17.2
Hokowase March 28 104 8.4 7.1 222 100 12708 57 9.0 17.8

z(Class 1 fruit is 12g and more.
¥ Number of class 1 fruits x 100 / total number of fruits.
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Table 47. Annual changes in price 2 of ‘Kitaekubo’
and ‘Hokowase' strawberry fruits in
Sapporo central wholesale market?.

i“;‘a":ﬁb‘f ‘iﬁﬁi’ ‘:gbé, %‘&E, Eﬁ%f“, Cultivar 2001 2002 2003

RELMRERRREL LTERSHETES LELD Kitaekubo 1,062 1,015 1,005

n3 Hokowase 917 828 991
° z Yen/kg
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¥ Data represented mean value of average day
prices from May 1 through June 30 in each
year.
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BeEzbhd, BREYEYORER DRV ED, KE
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BT BE TASD IHEE - BELLRJIBEER
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1985), ‘L Xod jF EFiAIE L0 REMENE
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AELHEREETHD, SHBITLV REEECE NG
DERICELY, BRLHEEZ—BRDOILERD D,

[RED VYR (Botrytis cinerea Pers. ex Fr.) OF4E L
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57 4k EaAE LD REEENSELS, NIRRT
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BA PIFERLCT, 4 AL RERENL LN
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