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. #RaEs
Name of standard apple varieties used as parents.
1 . Rall's Janet.
. Jonathan.

. American Summer Pearmain.

> W DN

. McIntosh.

. Indo.

. Delicious.

. Golden Delicious.

. Winesap.

©w o =N O U

. Yellow Newtown Pippin.
10. White Pippin.

11. White Winter Pearmain.
12. Starking Delicious.

13. Stayman Winesap.

14. Early Mclntosh.

15. Texa’s Red.

16. Ingram.

17. Grimes Golden.

18. Esopers Spytzenburg.
19. Ortley.

20. Josephyn Kreuter.

21. Red American Summer Pearmain.
22. Worcester Pearmain.
23. Tolman's Sweet.

24 . Akin.

25. Fameuse.

26. Porter.

27. Sweet Jonathan.

28 . Cox’s Orange Pippin
29 . Washington Strawberry
30. Ben Davis.

31. Smith Cider.
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32. Richared Delicious.
33. York Imperial.

34. Cogs Well

35. Red Astrachan.
36. Wealthy.

37. Northern Spy.

38. Yellow Transparent.

39. Eikan.

40. Malus Sieboldii Rehder I
41. " 11
42. " v

43. Malus prunifolia,var. ringo Asami.

44. Malus baccata, var. mandshurica Schneider.
45. Malus asiatica Nakai (Wa-Ringo) .

46. Malus asiatica, var.rinki Asami (Rinki) .

47. Shiromi Kaido.
Im. g £ B
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Table 1. Number of all seedlings produced by the crosses in the
11 years period, 19281938,

and number and percentage of seedlings selected for

second test. (1949)
No. of all | No. of No. of %
Cross seedlings seedlings second Selected
raised at present | selection

Rall's x Self 139 27 1 0.72

x Jonathan 668 116 10 1.50

x American Summer Pearmain 57 14 1 1.74

x McIntosh 66 26 1 1.52

x Indo 5 3 1 20.00

x Delicious 242 70 2 0.83

x G.D. 100 29 1 1.00
x Winesap 45 8 0 0
x White Winter Pearmain 8 0 0 0
x Starking Delicious 14 1 0 0
x Stayman Winesap 9 0 0 0
x Ingram 136 1 0 0
x Wealthy 4 0 0 0
x Yellow Transparent 2 2 0 0
x Eikan 2 2 0 0
x Washington Strawberry 30 2 0 0
x Cox’s Orange Pippin 2 1 0 0
x Ben Davis 4 2 0 0
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Rall's x Smith Cider 7 3 0 0
x Unknown 14 10 1 7.14
x M. Sieboldii I 16 0 0 0
X . II 6 0 0 0
X : v 12 0 0 0
x Yellow Newtown Pippin 20 0 0 0
x Sweet Jonathan 3 0 0 0
x Richared Delicioss 9 0 0 0
X Malus asiatica Nakai » 8 0 0 0
x Malus Siebddii 5 0 0 0
x Malus asiatica, var. . 4 0 0 0

rinki Asami
Malus baccata, var. mandshurica 3 0 0 0
x Delicious

Malus Sieboldii x Rall's 9 0 0 0

x Malus prunifolia, var. ringo 5 0 0 0
Asami

x Malus baccata,var. mandshurica 3 0 0 0
x Self 4 0 0 0

Jonathan x Self 142 28 0 0
x Rall's 450 80 4 0.89
x American Summer Pearmain 206 46 0 0
x Meclntosh 7 5 1 14.29
x Indo 8 6 1 12.50
x Delicious 404 79 2 0.49
x G.D. 44 8 0 0
x Winesap 125 21 0 0
x Yellow Newtown Pippin 5 5 1 20.00
x White Winter Pearmain 4 4 0 0
¥ Stayman Winesap 13 0 0 0
x Early Meclntosh 7 5 0 0
x Texa's Red 23 11 0 0
x Ingram 2 0 0 0
x Esopers Spytzenburg 40 3 0 0
x Wealthy 65 10 0 0
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Jonathan x Yellow Transparent 32 4 1 3.13
x Fameuse 18 1 0 0
x Tolman's sweet 11 0 0 0
x Eikan 5 4 1 20.00
x Cogs well 37 9 0 0
x Washington Strawberry 31 0 0 0
x Cox’s Orange Pippin 4 2 0 0
x Ben Davis 5 4 0 0
x Smith Cider 2 2 0 0
x. Shiromi Kaido 3 0 0 0
x Red Astrachan 5 0 0 0
x Malus punifolia, var. 6 0 0 0
ringo Asami
x Open 25 0 0 0
American
Summer Pearmain x Jonathan 13 0 0 0
x McIntosh 4 1 0 0
% Delicious 50 2 0 0
x G.D. 12 2 0 0
x Starking Delicious 1 1 0 0
x Early Mclntosh 16 2 0 0
x Grimes Golden 6 0 0 0
x Yellow Transparent 1 1 0 0
x Fameuse v 6 0 0 0
clntosh x Self 10 0 0 0
x Jonathan 10 1 0 0
% Indo 8 4 0 0
x Delicious 1 0 0 0
x G.D. 3 1 0 0
x Early Mclntosh 8 0 0 0
% Grimes Golden 26 2 0 0
x Wealthy 1 1 0 0
x Fameuse 60 14 0 0
x York Imperial 2 0 0 0
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Mclntosh x Ben Davis

X

X

X

Smith Cider
Red American Summer

Rall's

Pearmain

%X Red Astrachan

Richared Delicious

X

x American Summer
Pearmain

Indo x Rall's

x Jonathan

x American Summer
Pearmain

x MclIntosh

x Delicious

x G.D.

x White Winter Pearmain

x Unknown

x Open

x Self

Delicious x Jonathan

X

X

X

X

>

X

X

Indo

Self
QOpen
G.D.

W ealthy
MeIntosh

Worcester Pearmain

G.D.x Rall's

X

X

Jonathan

American Summer
Pearmain

Indo

Delicious

Early McIntosh

Tolman's Sweet

Ben Davis

Open
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G.D. x Wealthy

Winesap x American Summer

Pearmain
Yellow Newtown Pippin
. x Open
x Rall's
x Indo
x G.D.
x Self

W hite Pippin

"

x Tolman's Sweet
x Smith Cider
X Unknown
x Washington Strawberry
W hite Pippin x Yellow Newtown
Pippin
Starking Delicious x Open
x Tolman's Sweet
Stayman Winesap x Rall's
White Winter Pearmain
x Unknown
x Open
x Indo
Early Meclntosh x Open
x American Summer Pearmain

% Delicious

x Tolman's Sweet
Texas Red x Jonathan

x Stayman Winesap
Ingram x Rall's

x Jonathan

x Self

x Esopers Spytzenburg

x Unknown
Grimes Golden x MclIntosh

x G.D.

x Self

x Tolman's Sweet
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Esopers Spytzenburg 12 5 0 0
x Jonathan
Wealthy x Jonathan 19 5 0 0
x American Summer 55 22 2 3.64
Pearmain
x Indo 35 18 0
x Self 33 7 0 0
X York Imperial 1 1 0 0
x Unknown 2 2 0 0
x Malus prunifolia,var. 6 0 0 0
ringo Asami
x Open 14 0 0 0
Northern Spy x American 3 2 0 0
Summer Pearmain
x G.D. 30 2 0 0
Yellow Transparent x W ealthy 17 2 0 0
Porter x Yellow Newtown Pippin 1 0 0 0
Tolman's Sweet x Mclntosh 10 10 0 0
x Yellow Newtown Pippin 1 1 0 0
x American Summer 2 0 0 0
Pearmain
Akin x Open 12 0 0 0
x Eikan 237 45 1 0.42
x Rall's 2 2 0 0
x Unknown 7 3 0 0
Washington Strawberry x Open 2 0 0 0
Ben Davis x Jonathan 1 1 0 0
x Rall's 2 1 0 0
x American Summer 1 0 0 0
Pearmain
x Yellow Newtown Pippin 2 1 0 0
x Open 24 2 0 0
Richared Delicious x Open 1 0 0 0
Smith Cider x Jonathan 5 3 0 0
x American Summer 4 2 0 0
Pearmain
x MecIntosh 1 1 0 0
x Delicious 1 0 0 0
x Whit Winter Pearmain 9 5 0 0
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Smith Cider x Ben Davis 3 2 0 0

Sweet Jonathan x 3 2 0 0
American Summer Pearmain

Josephyn Kreuter x Indo 1 1 0 0

Ortley x Delicious 1 1 0 0

x G.D. 2 1 0 0

x Open 11 0 0 0

Unknown 173 129 6 3.47

Total 5267 1186 60 1.14

2. FERHNERAR

MR 3 41 3 A, [ 4 s 1824, W5 4512 3894, [6] 6 FIc 6134, [ 7 481210904, [ 8 4
1= 81374, [ 9 o 3707, W10 40674 . FILE D 5614, 1212 3974 . [EI134E 12 513K

52674 TH bo

neb . KRG, LA ERABIE KRR 2 ENEYTH D,

*x2

Teble 2. Number of apple seedlings

R AR

produced by crosses and yearly.

=t
2z S
Year 5“5"5’, Cross = ° Year E"g%‘ Cross =7
=g R =3 S 33
< 7 Z w « @ Z @5
1928 | 1 ~ 2 | Jonathan x 2 46 | McIntosh x Jonatha 1
Texa's Red
3 : x Self 1 47~58 : x American 2
Summer Pearmain
Total 3 59~77 : x Fameuse 19
1929 |4 ~7 | Rall's x MclIntosh 4 78 + x York Imperial 1
g ~23] : x G.D. 16 79~81| : x Rall’s 3
24~25| 1 x Winesap 2 82 |Indox Self 1
26 | Jonathan x Self 1 83~86| : x G.D. 4
27~28| : x American 2 87~ x White Winter 14
Summer Pearmain 100 Pearmain
29~30] : x G.D. 2 101 ~| Delicious x 11
111 Jonathan
31—41 : x Winesap 11 112 ~| Early McIntosh x 4
115 / Open
42~45| 1 x Texa's Red 4 116 ~| Taxa's Red x 15
| 130 Jonathan
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1311?:1 Ingram x Rall’s 4 4121 Indo x Delicious 1
135 ~ x Esopers 5 413 : x White Winter 1
139| Spytzenburg ~ Pearmain
140 ~ | Wealthy x Jonathan 13 414 ~ | Delicious x Open 43
152 456
153 ~ : x American 11 457 ~ rx G.D. 2
163 Summer Pearmain 4§8 .
164 ~ % Indo 5 4591 G. D. x American 1
168 ‘ Summer Pearmain
169 ~| : x Self 16 160 | x Indo 16
184 -
185 : x York Imperial 1 4764~ : x Early Mclntosh 5
3 80
481 ~|Texas Red x Stayman | 11
Total 182 491 *Winesap
193¢ |186 ~ | Rall's x Self 3 A9z o |Imeram x Rall's 3
150 B Melntosh i 495 | i x Jonathan 12
- . ’ 50
1931%‘% % G.D. 27 507 Grimes Golden x G.D. 1
219 509508 i x Self. i
22()?;5 : x Winesap 6 51 EsopeJrs Spytzenburg g
L ) . xJonathan :
2262?; X Whge Winter 8 517| Early Melntosh x 1
3: . Pearmain ] Open
234?% CoX Evta\(}{}man 3 518 : x Tolmans Sweet 1
inesap
237 ~ x Ingram 4 519 ~| Wealthy x American
! 519 . 11
24124 0 ' Yellow ) 599 Summer Pearmain
I~ DX ov )
242 Transparent 530 ~ ¢ % Indo 7
243 | Jonathan x Self 1 536
537 ~ :x Self 3
244 ~ | : x Ralls 17 039
260 540~ Northern Spy x 30
261 ~ : % American 13 569 G. D.
273 Summer Pearmain 570~ Yellow Transparent 5
274 ~| . x Delicious 30 574 x Wealthy
303
304 ~ % G.D. 3
306 Total 389
307 ~ © x Winesap 54 ; ;
360 1931 1575 --|Rall's x Self 7
361 © x Stayman 1 581
Winesap 582 ~ x Jonathan 31
362 ~ : x Texa's Red 15 61,2
376 613 : x Mcntosh 1
‘3//3% x Ingram 2 614 - : x Delicious 59
379 ~ : x Esopers 2 673673 D x .
380 Spytzenburg 676 ' Winesap 4
381 1 x Wealthy 1 .
677 ~ : x Ingram 48
. 724
382 ~ : x Yellow 12 . . .
393 Transparent 725726 x Eikan 2
394 ~ 3 5 3
3J4396 t x Cogs Well 3 727 - Jonathan x Self 5
397 ~ | American Summer 3 7327‘2 . Rall
399| Pearmain x Grimes gap| X Ralls 151
400 ~ GOld.en 883 ~ : X American 16
411 Mclntosh x American 12 898 Summer Pearmain

Summer Pearmain
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899 ~ : x Delicious 42 17‘;),1/;1 : x Ben Davis 4
9419%9 . x Stayman 9 17?%;0 Jonathan x Self 16
942 Winesap Y . ,
943 ~ : x Esopers 23 1771 t x Rall's 7
965 Spytzenburg 1841 .
1842~ : x American 42
966 —~ : x Wealty 42 1883 Summer Peamain
1007 1884 ~ : x Delicious 144
1008~ . x Eikan 5 2027
1012 2028 ~ : x Winesap 2
1013~ | American Summer 8 2029
1020{ Pearmain x Jonathan 2030~ : x Stayman 7
1021~ | McIntosh x Jonathan 3 2036 Winesap
1023 2037 ~ : x Esopers 6
1024~ : x American 18 2042 Spytzenburg
1041 Summer Pearmain 2043 ~ © x Wealthy 5
1042~ . x Fameuse 27 2047
1068 2048 ~ ¢ x Cog's Well 15
1069~| Indo x G.D. 10 2062
1078 2063~ : x Washington 31
1079~ : x White Winter 4 2093 Strawberry
1082 Pearmain 2094 ~ : x Red Astrachan 3
1083~| G.D. x American 19 2096
1101 Summer Pearmain 2097~ iIndo x Self 6
1102~ : x Indo 25 2102
1126 2103~ : x White Winter 13
1127~ : x Early Meclntosh 8 2115 Pearmain
1134 2116~ 1G.D. x Indo 10
1135~ | Winesap x American 3 2125
1137 Summer Pearmain 2126~ i Yellow Newtown 2
2127 Pippin x Self
1138~ Yellow Newtown Pippin | 6 2128 ~| Ingram x Rall's 14
1143 x Self 2141
1144~ | Ingram x Rall's 6 2142~ : x Self 7
1149 2148
1150~ . x Self 4 2149~!| Grimes Golden x G.D.; 2
1153 2150
1154~ Wealthy x American 15 2151~ Northern Spy X 3
1168 Summer Pearmain 2153| American Summer
Pearmain
1169~ : x Indo 10 2154~| Akin x Eikan 112
1178 2265
1179~ | Ortley x Open 9 2266~ Ben Davis x Self 12
1187 2277
Total 613 | Total 1090
1932 |1188~ | Rall's x Self 73 1933 2278 ~| Rall's x Self 49
1260 2326
1261~ : x Jonathan 330 2327~ : x Jonathan 225
1590 2551 )
1591~ : x McIntosh 37 2552~ ¢ x Delicious 46
1627 2597
1628~ : x Delicious 43 2598 ~ . x G.D. 6
1670 2603
1671~ : x G.D. 21 2604~ : x Winesap 16
1691 2619
1692~ : x Wineesap 16 2620~ : x Ingram 34
1707 2653
1708 ~ : x Ingram 41 2654~ : x Smith Cider 7
1748 2660
1749~ : x Cox's Orang 2 2661~ | Jonathan x Self 73
1750 Pippin 2733
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2734~ : x Ralls 115
2848

2849~ : x American 17
2865 Summer Pearmain

2866~ : x Delicious 41
2906

2907 ~ : x G. D. 5
2911

2912~ ¢ x Stayman 3
2914 Winesap

2915~ : x Esopers 6

2920 Spytzenburg

2921~ x Wealthy 4

29%2% x Cogs Well 14
2938 .

2039 X Shiromi Kaido 1

2940~ x Red Astrachan 2
2941 .

2049 ~ x Malus prunifolia, 2
2943 var.ringo Asami

2944 ~| McIntosh x American 11
2954 Summer Pearmain

2955~ Indo x Self 6
2960 .

2961 ~ : x White Winter 11
2971 Pearmain

2972~ G. D. x Delicious 4
2975

2976 ~| Stayman Winesap x 2
2977 Rall’s

2978~ | Ingram x Rall's 9
2986

2987 ~ i x Self 4
2990

2991~ Grimes Golden x G. D. 2
2992

2993~ | Akin x Eikan 86
3078

3079~ | Ben Davis x Self 12
3090

Total 813
1934 13091~ | Rall's x Jonathan 26

3116

3117~ ! X American 12
3128 Summer Pearmain

3129~ ! x McIntosh 10
3138

3139~ x Delicious 47
3185

3186~ x G.D. 9
3194

3195~ > x Ingram 8
3202

3203~ : x Wealthy 4
3206

3207 ~ : x Washington 15
3221 Strawberry

3222~ : x Malus Sieboldii 8
3229 I

3230~
3232
3233~
3238

: x Malus

Sieboldii II

: x Malus

Sieboldii IV

3239 | Jonathan x Self

3240~
3248
3249~
3257
3258 ~
3270
3271~
3280
3281~
3286
3287~
3298

: x Rall's

: X American

Summer Pearmain

: x Wealthy

: x Yellow

Transparent

: x Fameuse

: x Open

3299~ American Summer
. 3301| Pearmain x Jonathan

3302
3303
3304 ~
3328
3329 —
3334
3335~
3342
3343~
3345

: x Meclntosh

: x Delicious

: x G.D.

x Early McIntosh

x Fameuse

3346~ | McIntosh x Jonathan

3348
3349~
3363
3364 ~
3376
3377~
3383

i X American

Summer Pearmain

: x Grimes Golden

: x Fameuse

3384~ Indo x White Winter

3388
3389~

3412
3413

Pearmain

: x Open

Delicious x Open

3414 G. D. x Delicious

3415

: x Open

3416~ | Yellow Newtown
3429 | Pippin x Open

3430
3431
3432
3433
3434

: x Ralls
: x G.D.
: x White Pippin

: x Washington

Strawberry

White Pippin x Yellow
Newtown Pippin

3435~ | Wealthy x Open

3441




0o TR IM B IFTE

3442~ | Yellow Transparent 10 37:13%13 : x Fameuse
3451 x Wealthy 2714 ~ | MclIntosh x Jonathan
3452 Porter x Yellow 1 3716
Newtown Pippin 37});;9 - x Grimes Golden
‘342131“ Akin x Open 6 3730~ : x Fameuse
b8 3736
3459 | Washington 1 3737~ : x Red American
Strawberry x Open 3751 Summer Pearmain
3460 |Ortley x Open 1 3752~ | Indo x Self
r 3771
Total 370 3772~ © x White Winter
3776 Pearmain
1935 |3461~ | Rall's x Self 7 3777~ : x Open
3467 3790
3468~ - x Jonathan 26 3791~ | G.D. x Wealthy
3493 3792
3494~ : x American 12 3793~ : x Open
3505 Summer Pearmain 3801
3506~ + x McIntosh 10 3802~ | Yellow Newtown
3516~ : x Delicious 47 3816~ : x Rall's
3562 3817
3563 ~ : x G.D. 9 3818~ : x G.D.
3571 3825
3572— : x Washington 15 3826 + x White Pippin
3586 Strawberry
3587 ~ : x Malus 8 3827 : x Washington
3594 Sieboldii I Strawberry
3595~ . x Malus 3 3828 ~ |Ingram x Self
3597 Sieboldii II 3831
3598~ : x Malus 6 3832 |Esopers Spytzenburg
3603 ‘ Sieboldii ¥V x Jonathan
3604~ . x Yellow Newtown 2 3833~ | White Winter
3605 Pippin 3846 Pearmain x Open
3606 ~ | Jonathan x Self 11 3847 : x Indo
3616 Wealthy x Malus
3617~ . x American 10 3848 ~ prunifolia, var.
3626 Summer Pearmain 3850 ringo Asami
3627 ~ : x Delicious g 3851~ : x Open
3635 3857
3636~ . x Yellow 10 3858 |Tolman's Sweet x
3645 Transparent Yellow Newtown Pippin
3646~ x Fameuse 6 3859~ 1 Akin x Open
3651 3864
3652 : x Shiromi Kaido 1 3865 | Washington
Strawberry x Open
3653~ . x Malus prunifolia, 2 3866 |Ortley x Open
3654 var. ringo Asami
Total
3655~ : x Open 13
3667 1936 |3867~ |Rall's x Jonathan
3668~ | American Summer 2 3896
36690 Pearmain x Jonathan 3897~ : x American
3670~ : x MclIntosh 2 3929 Summer Pearmain
3671 3930 : x G.D.
3672~ + x Delicious 25
3696 3931~ x Yellow Newtown
3697 ~ : x G.D. 6 3948 Pippin
3702 3949~ | Jonathan x Self
3703~ . x Early 8 3981
3710 McIntosh

19




20 PREBRBREBSFRHE B68

3982 ~ : x Rall's 87 4657~ | Esopers Spytzenburg 3
4068 4656 | x Jonathan
4069~ ! x American 97 4660~ | Wealthy x Jonathan 6
4165 Summer Pearmain 4665
4166~ ¢ x Delicious 138 4666~ : x American 18
4303 4683 Summer Pearmain
4304 ~ : x G.D. 34 4684 ~ : x Indo 13
4337 4696
4338~ ¢ x Fameuse 6 4697 ~ : x Self 14
4343 4710
4344~ | McIntosh xAmerican 5 4711~ : x Malus prunifolia 3
4348 Summer Pearmain 4713 var. ringo Asami
4349 |Indo x Whiter Winter 1
Pearmain 4714~ | Yellow Transparent 2
4350 | Delicious x Jonathan 1 4715 x Wealthy
4351 |G.D. x Delicious 1 4716~ | Akin x Eikan 39
4754
4352 ~ ! x Indo 67
4418 Total 327
4419~ Yellow Newtown 9
4427 Pippin x G. D. 1938 |4755~ | Rall's x Indo 5
4759
Total 561 4760 ¢ x Ingram 1
1937 4428~ | Rall's x G. D. 11 4761~ | Jonathan x Meclntosh 7
4438 4767
4439 : x Winesap 1 4768 ~ : x Indo 8
4775
4440~ : x Stayman 6 4776~ ! X Yellow Newtown 5
4445 Winesap 4780 Pippin .
4446~ | Jonathan x Winesap 58 4781~ : x White Winter 4
4503 4784 Pearmain
4504 ~ ¢ x Texa's Red 2 4785~ : x Early MeclIntosh 7
4505 4791
4506 ~ : x Esopers 3 4792~ : x Cox's Orange 4
4508 Spytzenburg 4795 Pippin
4509~ : x Cog's Well 5 4796 ~ : x Ben Davis 5
4513 _—_— . . 4800
4514 : x Shiromi Kaido 1 4801~| : x Smith Cider 2
4515 ~ : X Malus prunifolia 2 4802
4516 var. ringo Asami 4803 | American Summer 1
4517~ | American Grimes 3 Pearmain x Starking
4519 | Summer x Golden 4804 ~ Delicious
Pearmain 4811 | McIntosh x Indo 8
4520 X Yellow 1 4812~ :x G.D. 3
Transparent 4814
4521~ | McIntosh x American 47 4815 : x Wealthy 1
4567 Summer Pearmain
4568 * x York Imperial 1 4816 : x Ben Davis 1
4569~
4606/ + x Red American 38 4817 ~ : x Smith Cider 2
4607 ~ Summer Pearmain 4818
4624 | Delicious x Jonathan 18 4819 |Indo x Rall's 1
4625~
4631 : x Open 7 4820~ . x Jonathan 2
4632 ~ 4821
4634} G.D. x Early McIntosh 3 4822~ : x American 9
4635 ) 4830 Summer Pearmain
4650| Texa'sRed x Jonathan 16 4821; : x Unknown 5
_ 835
10y | [nram x Jonathan 3 4836 ~ | Delicious x Indo 2
3

4654~"' Grimes Golden x Self
4656



4838 ~
4844
4845~
4846
4847~
4854
4855

4856 ~
4861
4862

4863

4864 ~
4865
4866

4867~
4874
4875~
4876
4877~
4879
4880

4881~

4893
4894 ~
4898
4899~
4900

4901~
4904
49056~
4906
4907~
4916
4917 ~
4923
4924

4925~
4926
4927

4928 ~
4929
4930~
4934
4935~
4938
4939

4940

4941~
4949

4950~
4952

) v TR T 5 IR

¢ x Self
G.D. x Ralls
: x Jonathan
: x Tolman's Sweet
: x Ben Davis

Yellow Newtown Pippin

x Indo
: x White Pippin

¢ x Tolman's Sweet
+ x Smith Cider
+ x Unknown

Starking Delicious x
Open
: x Tolman's Sweet

Ingram x Unknown

Grimes Golden x
McIntosh

: x Tolman's Sweet

Early Mclntosh x
American Summer
Pearmain

x Delicious

Wealthy x Unknown

Tolman's Sweet X
McIntosh
Akin x Unknown

Ben Davis x

Jonathan
: x Rall's

: X American
Summer Pearmain
: x Yellow Newtown
Pippin
Smith Cider x
Jonathan
: x American
Summer Pearmain

: x McIntosh

: x Delicious

x White Winter

Pearmain

x Ben Davis

4953~
4955

4956

Sweet Jonathan x
American Summer
Pearmain
Josephyn Kreuter x
Indo
Ortley x Delicious

: x G.D.

Rall's x Starking
Delicious
: x Unknown

: X Sweet
Jonathan

: x Richared
Delicious

: x Malus asiatica
Nakai

. x Malus
Sieboldii

: x Malus asiatica,

var. rinki Asami

Malus baccata,var.
mandshurica x
Delicious
Malus Sieboldii x
Rall's
: x Malus
prunifolia,
var, ringo Asami
: x Malus baccata,
var. mandshurica

;x Self

Jonathan x Tolman's
Sweet

Mclntosh x Self
. x Delicious

. x Early
Meclntosh
: x Red
Astrachan
. x Richared
Delicious
Indo x MclIntosh

Delicious x
W ealthy
¢ x McIntosh

: x Worcester
Pearmain
WhiteWinter x Unknown

Pearmain

Tolman's Sweet x

American Summer
Pearmain

Akin x Ralls

21

14
14

S~ 1 o WO

11
10



22 PR RS BRBIIERE #65

5094 | Richared Delicions 1 |Grand Total 5267
x Open
5095 -~ | Unknown 173
5267 G. D. =Golden Delicious
Total 513
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Fig 1. Relation of external skin colouring of fruit.

[ External skin colour

ﬁ
f ?

Pattern of colouring Kind of colour Quantity of red colouring
Strl'pe or Strecak Red Numerous
Solid Carmin Medium
Washed. Flushed. Blushed. Pink

¢ ¢ Crimson Few
Over spreading Brown Non
Part colour Yellow f
Freckle or Mottle Green
etc.
Brightly
Bright
Dull
Dark
etec.

$

Ground Colour

Yellow

Green
and the density

%

Genotype + Environment
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13 7.9~13.8% &y, F2[EHY, HEDOBEIZH VT, 13.9%. 20.0% DFLERDIEI H 1
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Tab'e 3. Pattern and amount distribution of external skin colour of fruit in percent

4 More than
0 Less than 50% red colour|Y ellow
;—E 50% red colour or very pale red colour or
[H]
b % | Green
0ng g
Cross w% over spread | part colour over spread | part colour
© B
s
Z, o | strip solid | strip | solid | strip solid| strip | solid
Ralls x. 3 | 72.2 | 13.9 | 0 o | 13.9 o| o 0 0
R
alls X @ han | 123 | 70.7 | 12.2} O 0 | 17.1 ol o 0 0
R
alls x o p| 81 [45.1) 65| O 0 | 48.4 o| o 0 0
Ralls X = eh | 25 | 92:0 0| 0 0 8.0 0| o 0 0
R
alls X . ious| 65 | 64.6 | 13.8 | O o | 185 ] 31| 0 0 0
Ralls x 26 | 26.9 | 15.4 | 0 0 | 50.0 ol 7.7 | O 0
Jonathan x 30 | 60.0 | 20.0 | O 0 6.7 | 13.3 | 0 0 0
Jonathan x
Rall's 63 | 68.3 | 23.8 | 0 0 79 0| O 0 0
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Jonathan % 33 667 18.2 0 0 15.2 0 0 0 0
Jonathan x 8 15 0 0 0 0
Delicions 58 70.7 5 0 13.8 0
Melntosh X 20 5.0 150 0 0 5.0 15.0 0 0 0
G.Dx 36 0 0 0 0 0 0 2.8 944 2.8
Wealthy x 53 60.9 0 0 0 34.8 0 43 0 0
A.5.P = American Summer Pearmain
G. D =Golden Delicious

¥ Part color of less than 50% red color is yellow and green practically

Fd  HEFETFRIC BT BT R 65

Teble 4 . Distribution of parent types external skin colour of fruit of cross progeny
in percent.

No. of seedlings Female type Pollen parent Intermediate Other

Cross evaluated of color type of color of parent type
Rall's x Self 36 72.2 0 0 27.8
Rall's x 123 17.9 56.1 15.4 10.6

Jonathan
Rall's x 31 32.3 41.9 16.1 9.7
A.S.P ‘
Rall's x 25 20.6 56.0 12.0 12.0
McIntosh
Rall's x 65 37.1 14.3 14.3 14.3
Delicious
Rall's x G.D 26 53.8 0 0 46.2
Jonathan x 30 60.0 0 0 40.0
Self
Jonathan x 63 54.0 22.2 14.3 9.5
Rall's
Jonathan x 33 39.4 6.1 36.4 18.2
A S.P
Jonathan x 58 39.7 37.9 15.5 6.9
Delicious
Melntosh x 20 30.0 20.0 15.0 35.0
Fameuse
G.D x Indo 36 61.9 13.9 16.7 8.3
Wealthy x 23 43.5 4.3 17.4 34.9
A.S.P
A.S.P =American Summer Pearmain.

G. D =Golden Delicious.
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Table 5 . Distribution of external skin colour of fruit in cross progeny between
red and yellow varieties.
No. of No. of No. of seedlings No. of
seedlings seedlings lesse than 50%red yellow
evaluated more than colour or very pale or green
Cross 50% red red colour on a fruit seedlings
colour on
a fruit. Over Part
spread colour
Rall's (R) x G.D(Y) 26 11 13 2 0
. x Indo (Y) 4 1 3 0 0
Jonathan (R) x G.D (Y) 9 6 3 0 0
: x Indo (Y) 8 7 1 0 0
: x Yellow Newtown 5 5 0 0 0
Pippin(Y)
Rall's (R) x Yellow 5 2 3 0 0
Transparent(Y)
Jonatnan (R) x White Winter 4 4 0 0 0
Pearmain (Y)
: x Yellow 5 5 0 0 0
Transparent (Y)
G.D (Y) x Indo (Y) 36 0 0 35 1
: x Delicious (R) 3 1 0 2 0
: x A.S.P (R) 8 5 2 1 0
: x Early McIntosh (R) 16 10 1 5 0
x Jonathan (R) 7 5 1 1 0
- x Ben Davis (R) 5 5 0 0 0
Indo (Y) x G.D (Y) 8 0 1 7 0
: x White Winter 11 6 3 2 0
Pearmain (Y
McIntosh (R) x Indo (Y) 6 3 2 1 0
:x G.D (Y) 3 2 1 0 0
Starking Delicious (R) 3 2 0 1 0
x Tolmans Sweet (Y)
: x Indo (Y) 5 5 0 0 0
Wealthy (R) x Indo (Y) 12 11 1 0 0
A.S.P(R) x G.D (Y) 2 0 1 1 0

# Part color are yellow or green skin color on practically.
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Tabl 6 . Distribution of fruit size per a marketting box in percent. (1960)
No. of

fruit per
a box 40 45 50 55 60 70 80 90 100 110 120

33

Size of a 375 333 300 291 267 229 200 178 160 140 133

VarietiesN fruit (g) =
0 "fevt;‘l"fate d 400 355 257 225 200 180 164 150
American Summer 5,080 0.4 1.5 6.7 17.3 26.1 36.3 11.7
Pearmain
McIntosh 2,501 0.1 3.7 10.9 23.7 26.1 16.6 14.2 4.7
Starking Delicious 1,042 0.5 4.9 8.217.230.6 28.110.5
| Richared Delicious 1,619 0.9 5.5 8.7 18.030.9 28.5 5.8 1.7
Delicious 354 1.8 13.8 20.3 33.0 30.2 0.9
\ G.D 9,190 6.0 12.4 23.3 25.0 22.0 7.8 3.3
‘ Indo 2,688 1.6 12.0 15.9 19.9 29.7 14.9 6.0
Rall's 16,291 2.0 8.2 13.4 22.7 18.5 12.4 22.8
Orei 62 16.1 35.5 25.8 17.8 4.8
Jonathan 3,926 0.1 18.2 24.0 22.1 15.3 14.6 2.3 3.4

The total fruit weight of 70 ~120 number of fruit per a box of Rall’s,Jonathan,
American Summer Pearmain and McIntosh are 1847, 60—~40 number are 16 kg, 40~45
number of Delicious, Starking, Richared and Golden Delicious are 1549. Other are 16 Ag.

£7 . WREEECBHTRENHE

Tabl7 Distribution of fruit size in percent. (1950)
No. of Small 100 140 180 220 260 Over Average
Cross seedlings than - - = - — 300 (gr)
evaluated 100gr 140 180 220 260 300 gr
Ralls x Self 26 7.7 26.9 30.8 19.2 15.4 — — 163.14+0.24
: x Jonathan 69 1.4 14.5 44.9 23.2 11.6 4.3 — 176.81+0.13
: x American 21 4.8 38.1 33.3 23.8 — — — 150.44+0.20
Summer Pearmain
: x Delicious 38 5.3 15.8 34.2 34.2 2.6 5.3 2.6 175.8£0.20
:x G.D 22 4.5 9.1 36.4 31.8 13.6 4.5 — 181.8%+0.25
Jonathan x Self 24 — 16.7 37.5 25.0 12.5 4.2 4.2 185.0%£0.27
. x Rall’s 50 — 12.0 36.0 34.0 10.0 8.0 — 186.4+0.15
. x American 22 4.5 27.3 31.822.7 4.5 9.1 — 169.1+0.28

Summer Pearmain
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Jonathan x 41 4.9 12.2 7.317.126.824.4 7.3 920.54+0.25
Delicious
G.D x Indo 26 3.8 3.815.442.319.2 7.7 7.7 209.240.27

It is average of ten fruits per a seedling.
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(1950)
Tabl 8 Fruit shape distribution in percent.
No. of * % %
seedlings 90 96 101 106 111 116 121 126 131 Average
Cross evaluated - - = = = - = - =
95 100 105 110 115 120 125 130
Rall's x Self 26 3.8 3.815.430.823.115.4 3.8 0 3.8 109.84+0.30
: x Jonathan 69 0 2.9 7.213.037.724.613.0 1.4 0 113.4+0.15
: x American 21 0 4.814.319.0 23.8 33.3 4.8 0 0 111.6£0.30
Summer Pearmain
: x Delicious 38 0 10.5 21.1 23.7 21.1 21.1 2.6 O 0 108.940.22
:x G.D 23 0 8.730.434.921.7 43 .0 0 0 106.6+0.22
Jonathan x Self 25 0 16.0 20.0 16.0 20.0 20.0 8.0 0O 0 109.1%0.33
: x Rall’s 50 2.0 2.0 8.018.030.022.012.0 6.0 0 114.140.21
: x American 22 0 4.513.6 31.822.7 9.1 13.6 4.5 0 111.3+£0.34
Summer Pearmain
: x Delicious 40 0 0 5.0 25.040.017.510.0 2.5 0 113.0%0.18
G.D x Indo 26 11.5 34.6 30.8 15.4 7.7 0 0 0 0 101.1£0.22

% % Ratio = Horizontally of fruit
Vertically of fruit

* Less than 110 =Oblong shape

x 100

Over than 111 = To oblate from round shape.
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Table 9. Fruit flavor distribution
No. of Strong Sub Mild sub
seedlings acid Acid acid acid Sweet
Cross evaluated
Rall's (S. A) x Self 33 6.1% 3.0% 18.2% 69.7 % 3.0%
: x Jonathan (S.A) 106 2.8 10.4 6.6 78.3 1.9
: X American Summer 33 6.1 9.1 0 84.8 0
Pearmain (M-A)
: X McIntosh (A) 22 4.5 22.7 13.6 50.0 9.1
: x Delicious (M. A) 64 0 3.1 12.5 67.2 17.2
: x G.D (S.A) 23 4.4 8.7 13.0 69.5 4.4
Jonathan (S.A) x Self 28 3.6 3.6 0 71.4 21.4
: x Rall's (S.A) 68 7.4 13.2 2.9 75.0 1.5
: x American Summer 37 18.9 10.8 2.7 67.6 0
Pearmain (M. A)
: x Delicious (M. A) 58 8.6 8.6 24.1 53.4 5.2
: x Winesap (A) 22 27.3 22.7 9.1 36.4 4.5
G.D (S.A) x Indo (S) 36 0 5.6 16.7 55.6 22.1
Wealthy (A) x American 21 23.8 28.6 4.8 33.3 9.5
Summer
Pearmain(M.A) Number Number Number Number Number
Rall's (S.A)x Indo (S) 4 0 0 0 1 3
Jonathan (S.A) x Indo(S) 6 1 0 0 4 1
Melntosh (A) x Indo (S) 6 1 0 0 3 2
Indo (S) x G.D (S.A) 8 0 0 1 1 6
Starking (M. A) x Indo(S) 3 0 0 0 3 0
Wealthy (A) x Indo (S) 16 0 2 0 5 9
Indo (S) x White 15 0 0 1 1 13

Winter Pearmain (S. A)

S.A. =Sub acid. A.=Acid S.=Sweet M. A.=Mild sub acid
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Table 10. Fruit quality distribution in percent.

No. of Grade Frequency
Cross seedlings of A+B’
evaluated A B’ B C grade

Rall's x Self 23 4.3 13.0 43.5 39.1 0.173%0.15

< x Jonathan 117 7.7 24.8 38.5 29.1 0.325%0.03

. x American Summer 33 12.1 9.0 15.2 63.6 0.21140.02
Pearmain

. x McIntosh 24 4.7 12.5 20.8 62.5 0.172£0.15

: x Delicious 63 4.8 11.1 31.7 52.4 0.159£0.09

:x G.D 22 13.6 27.3 18.2 40.9 0.409%0.21

Jonathan x Self 26 0 7.7 19.2 73.1 0.077%0.10

: x Ralls 61 1.6 21.3 41.0 36.1 0.22940.11

. x American Summer 35 5.7 6.6 20.0 65.7 0.123%0.11
Pearmain

: x Delicious 47 8.5 0 53.2 38.3 0.085%0.08

: x Winesap 21 0 4.8 28.6 66.7 0.048%0.09
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MclIntosh x Fameuse 18 0 0 0 100 0
G.D x Indo 35 22.9 22.9 31.4 22.9 0.458+0.17
Wealthy x American 18 11.1 16.7 5.6 66.7 0.278%0.21

Summer Pearmain

A=Good~Very good B'=Medium~Good B=Medium C=Poor

1. BRI BT 2 R AR SR E

Table 11. Frequency of the grade of fruit quality in all crosses seedlings.

Cross i(:dl?nfgsan GAT(]?" of %

Rall's x Self 139 4 2.9
: x Jonathan 668 38 5.7

X American Summer Pearmain 57 7 12.3

: x Melntosh 66 4 6.1

: x Delicious 242 10 4.1
:x G.D 100 9 9.0
Jonathan x Self 142 2 1.4
: X American Summer Pearmain 206 5 2.4

: x Delicious 404 4 1.0

: x Winesap 125 1 0.8

: x Ralls 450 14 3.1
MclIntosh x Fameuse 60 0 0
G.D x Indo 118 16 13.6
Wealthy x American Summer Pearmain 55 5v 9.1

A =Good~Very good B'=Medium ~ Good
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Table 12. Number of seedlings of every cross combination growing second
test orchard.

No. of No. of
Cross seedlings Cross seedlings
Rall's x Self 2 Indo x G.D 3
: x Jonathan 6 G. D x Delicious 1
. x American Summer 1 : x Indo 7
Pearmain
: x Delicious 1 : x Early McIntosh 1
: x Unknown 1 : x American Summer 1
Pearmain
Jonathan x Rall's 2 . x Jonathan 2
: x MclIntosh 1 Wealthy x American Summer 2
Pearmain
: x Delicious 1 Akin x Eikan 1
: x Indo 1 Unknown x Unknown 5
. x Yellow Newtown 1
Pippin
: x Yellow Transparent 1 Total 42
MclIntosh x Rall's 1

213, KUMRE & L ORIKL 2 A & &2 o T HRME RS

Table 13. Seedlings number of every cross combination selected as the parent for
next crossing.

No. of No. of
Cross seedlings Cross seedlings
G.D x Indo 5 G.D x Jonathan 1
Indo x G.D 3 Jonathan x G. D 2
G. D x Delicious 1 Rall's x Self 1
Jonathan x Rall's 1 : x Jonathan 1
Rall's x Delicious 1 Unknown x Unknown 1

3. # B
%%@%@(Ebﬂé@ﬁi}Dxmﬁt\%mﬁ&ﬁé%?%éo:ﬂﬁ‘SmeHWW@
G.DXE%uﬂﬁvéomﬁu\bﬁafﬁ£§ntgmf\%mﬁﬁaﬁf%65awbn
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(4) Jonathan spot
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i o> IR 1
3t  Scald, Internal browning.
AN FE Internal breakdown. Jonathan spot. Jonathanfreckle, Internal browning.

.71 v % 2 Scald. Internal browning ,Mealy breakdown-
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Table 14. Distribution of the susceptibility of fruit storage disorder in cross
progeny in percent,

No. of Group of Group of Group of Group of Group of
seedlings Internal  Jonathan Jonathan Scald Internal

Cross Years ¢ aluated breakdown  spot freckle browning
Rall's x Self 1950 8 0 0 0 12.5 0
1951 25 13.8 0 0 17.2 0

Ralls x 1950 76 19.7 1.3 21.1 3.9 5.3
Jonathan 1951 106 28.3 11.3 20.8 14.2 6.6
Rall's X 1950 38 18.4 2.6 0 7.9 5.3
Delicious 1951 56 16.1 0 5.4 35.7 0
. 1950 17 5.9 5.9 17.6 11.8 0
Ralls x G.D 155 27 18.5 0 1.1 23.3 3.7
Jonathan x 1950 45 17.8 8.9 24.2 0 8.9
Rall's 1951 58 29.3 13.8 20.7 12.1 12.1
Jonathan x 1950 36 47.2 5.6 11.1 5.6 2.8
Delicious 1951 58 55.2 3.4 10.3 24.1 1.7
1950 24 4.2 0 0 0 4.2
G.D x Indo 1951 36 8.3 0 0 22.2 8.

Include Include Include

Mealy Soft Soggy

breakdown scald breakdown
Brown heart
ete.
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Table 15 Distribution of the fruit ripening time in percent.

No. of Medium Late Early  Medium Late Early Medium Late After

Cross Seedlings in in in in in in in in Average
evaluated  Aug.  Aug Sept. Sept. Sept.  Oct. Oct. Oct.  Nov.
Rall's x Self 32 0 0 0 0 0 0 9.4 40.6 50.0 Late in Oct. ~
Early in Nov.
: x Jonathan 124 0 0 0.8 1.6 8.9 14.5 12.1 16.1 46.0 Medium in Oct. ~
Late in Oct.
: x American 30 0 [ 3.3 3.3 30.0 23.3 100 20.0 10.0 Early in Oct. ~
Summer Pearmain Medium in Oct.
: x Mclntosh 20 0 0 5.0 0 20.0 15.0 25.0 5.0 30.0  Medium in Oct.
1 x Delicious 51 0 0 0 3.9 7.8 11.8 3.9 11.8  60.8 Medium in Oct. ~
After Nov.
:x G D 30 0 0 3.3 0 0 0 13.3 10.0  73.3 Late in Oct. ~
Early in Nov.
Jonathan x Self 35 0 0 0 5.7 20.0 22.9 11.4 11.4 28.6 Early in Oct. ~
Medium in Oect.

: x American 44 2.3 15.9 9.1 13.6 22.7 13.6 9.1 6.8 6.8  Medium in Sept ~
Summer Late in Sept.
Pearmain

: x Delicious 66 0 1.5 1.5 0 6.1 10.6 16.7 21.2 42.4 Medium in Oct. ~

Late in Oct.
: x Winesap 19 0 0 5.3 21.1 15.8 5.3 5.3 5.3 42.1 Early in Oct. ~
Medium in QOct.
: x Rall's 80 0 0 0 2.5 5.0 10.0 32.5 6.3 43.7 Medium in Oct.
Late in Oect.
Mclntosh x 18 0 0 5.6 11.1 22.2 11.1 16.7 27.7 5.6  Early in Oct. _
Fameuse Medium in Oect.
G.D x Indo 29 0 0 0 0 3.4 6.9 3.4 24.1 62.1 Late in Oct. ~

Early in Nov.
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Table 16. Content of L-ascorbic acid fruit of cross progeny.

% %k % % ok
Measured in Measured in Measured in
Oct. Dec. Jan. and Feb. E < 2
” Q ~ e 0w v
Cross N o X 5 noaR v Qs “ Ho = Gy
TEF BE TEES wf Tufy wiSY wEE wpfi,
3UE sTet sTEE Ba® 3Ty Sel .3a .2%s
. LD A s
Auvs 2655 20ss SEE2 2808288 S8R S55s
Rall's x 1 4 3 10 1 15 34 5 14.7
Jonathan
Rall's x 1 1 2 1 3 7 15 6 40.0
Delicious
Jonathan x 0 3 2 4 8 16 33 10 30.3
Rall's
Jonathan x 1 2 2 5 1 10 21 4 19.1
Delicious
G.D x Indo 1 6 0 4 0 4 15 1 6.6
Total 4 16 9 24 13 52 118 26 22.1
% From picking time to two day.
% %  From 11, Dec. to 26, Dec.
%% % From 7, Jan. to 15, Feb.
EVEXALEIC B Tid, 10 M%7 mg%6 VA L% 1R, 12385 5 mg% Ll L2348k, 1. 2 H
BET, 5mg%Ll Fas 1K E 72 ) . IS L, Ho2IcEEROL O, BEE340 ¥ 518
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FIERIC L T BEX 70 v 213, #MEREI50 6 k. 4LF X EDE o @8 k#4330 FIOME 4
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Table 17. A number of cross seedling contented over lomqﬁof L-ascorbic acid in
Cross progeny. (1951)

A number  Picking Analytical Average Content of
Cross . of time weight of
seedling date date fruit Vitamin C

Rall's x Jonathan 244 25,0ct. 27, Oct, 2378r  10,633mg %

. x American Summer 291 27, Oct. 27, Oct, 155 17.855
Pearmain

: x Mclntosh 43 5,Nov. 14, Dec, 135 15.247
: x Delicious 73 7 ,Nov. 13, Feb. 119 10.123
: x Self 31 6 ,Nov. 19, Dec. 154 14.805
: x Unknown 3 6 ,Nov. 11, Jan. 144 10.743
Akin x Eikan 14 5 ,Nov. 14, Dec. 114 15.096
D 30 6 ,Nov, 10, Jan, 211 12.713
MecIntosh x Indo 5 26, 0ct. 27, Oct, 311 12.546
: x Unknown 12 6 ,Nov. 26, Dec. 120 10.638
Unknown x Delicious 1 6 ,Nov. 18, Dec. 216 11.875
Unknown x Unknown 37 6 ,Nov. 19, Deec. 175 13.648
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Table 18. The growing progress of standard apple varieties in Aomori pref,.

(%%
(Green- Time of Time of Full Petal Picking
Tip) leaf first
Budding open open of bloom fall time
time bloom
Rall's Apr., 24 May 3 May 16 May 20 May 24 Nov. 10
Jonathan : 14 Apr. 24 : 12 : 19 : 24 Oct. 15
American : 15 : 25 : 11 : 14 : 21 Aug. 15
Summer
Pearmain
Mclntosh : 17 : 25 : 13 : 14 : 20 Sept. 10
G.D : 18 : 25 : 13 : 18 : 23 Oct. 20
Indo : 13 : 26 : 13 : 16 : 22 Nov 15
Winesap : 19 : 25 : 13 : 19 : 24 Nov. 10
Delicious © 18 D27 : 13 Y : 20 Oct. 15
Fameuse : 12 : 26 : 12 : 16 : 19 Sept. 20
White Winter : 13 : 25 : 13 : 18 : 23 QOct. 25
Pearmain

180\?w%;Ué%KEwQ@\Ewﬁiwékuﬁwbmﬁmfwéﬁ\R@WK&@¢?
b5

2) IEEBALTHEEYE

SRR TPHIT.7H+0.26T, AIEAUHIZL 3.THHE (G- T b %, EEELA LT BF
WyfE21 2 H £0.56 T BILENE XA E L 1T L Th B, WE XA L T HFHIEIT.OH £0.20 Tl
MOTHE ) 3 AHEC. 7Y Le AERAE T 5 FHI7.30 0. 183WBOFH LY 1.3HB <
LT ey TRAO TS84 0,31, WIROFEH L D19 Hik.
uL‘ﬂi%ﬂﬁt#é%mﬁ%f‘Muamﬂmﬁwxnﬁ<an‘in@mﬁutuﬁwg
o, BGB I RGL 0L 500, SR E, mEo R k2 bLodked %
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ZLTHBIOMUEICRE G, 23BN LDH D,
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SSEFMEOE T A5, RSO T L RIS To 5 2 2 AIRL T s, £ LTS
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Table 19. Distribution of budding time of cross progeny in percent.

Apr. : : : : : : : : May No. of
Cross 11 13 15 17 19 21 23 25 27 29 1 seedlings Average
examined
Rall's x 0 2.2 0 0 17.8 40.0 20.0 17.8 2.2 0 0 45 21.7%0.15
Self
Rall's x 0 0.7 2.0 4.717.420.830.921.5 0 0 2.0 149 21.9+0.11
Jonathan
Rall's x 0 3.0 3.0 3.024.221.2 3.039.4 3.0 0 0 33 21.8£0.30
American
Summer
Pearmain
Rall’s x 0 3.0 6.1 0 24.2 33.321.2 6.1 6.1 0 0 33 20.940.26
McIntosh
Rall's x 0 0 1.2 2.4 9.422.436.523.5 2.4 0 2.4 85 22.7%£0.13
Delicious
Rall'(s;r X 0 2.9 0 0 2.922,922,937.111.4 O 0 35 23.4£0.23
.D
Jonaéhar} x 7.114.3 7.116.7 28.6 19.0 7.1 0 0 0 0 42 17.74+0.26
el
Jonathan x 0 3.8 3.8 3.823.818.830.013.8 2.5 0 0 80 21.2%0.56
Rall's
Jonathan x 7.7 17.3 3.815.4 32.7 9.6 3.8 3.8 5.8 0 0 52 17.94+0.29
American
Summer
Pearmain
Jonathan x 5.8 15,1 15.1 11.6 37.2 8.1 5.8 1.2 0 0 0 86 17.940.29
Delicious
Jonathan x 0 10.7 17.9 10.7 32.1 10.7 17.9 0 0 0 0 28 18.4+0.31
Winesap
McIntosh x 4.4 8.3 8.3 0 41.7 16.712.5 4.2 4.2 0 0 24 19.94+0.38
Fameuse
DI)((i 1.5 3.0 9.1 6.134.819.7 10.6 10.6 3.0 ¢ 1.5 66 20.0%0.21
ndo
Indo x : 0 15.0 10.0 10.0 40.0 20.0 5.0 © 0 0 0 20 18.0£0.35

White Winter Pearmain
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Table 20. Shape of apex and amount of pubescense of flower bud in cross progeny

in percent.

0 Apex of flower bud Pubescense of flower bud
Cross .?% 2 8 2 3
25 9., .. L&, 5% T, o2 LS. 5%
S35 5% i £33 £F fFi 58 3iE g0
2 s B g2 O 2 S ES O
Rall's x Jonathan 140 67.8 12.9 18.6 0.7 47.1 11.4 41.4 0
Jonathan x Rall's 85 28.2 51.8 20.0 0 27.1 40.0 32.9 0
Jonathan xAmerican 39 10.3 82.1 7.7 0 12.8 69.2 17 .4 0
Summer Pearmain
Jonathan x 63 31.7 57.1 11.1 0 33.3 42.9 23.8 0
Delicious
Jonathan x 23 26.1 60.9 13.0 0 30.4 56.5 13.0 0
Winesap
G.D x Indo 53 69.8 1.9 28.3 0 73.6 1.9 24.5 0
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=21, BEARRIE AR & RS o FBLE

Table 21. Number of all seedlings raised in the 11 years period, 1928-38, and
number and percent of seedlings selected for second test, every female

parent, in percent.

: =5 5 £, = % a
=4 o 0 o =
iE: 55F 2 5. |fEi 52%  °E %
£ L 3 0.2 .0 L,00m o = O D e SOy, 00
e85 SF  Sesss 7Sk Sef 23538 %
Rall’s 1637 18 1.10} Tollman's 13 0 0
Sweet
Jonathan 1729 11 0.64| Ben Davis 30 0 0
American 109 0 0 | Starking 5 0 0
Summer Delicious
Pearmain
MecIntosh 311 0 01 Richared 1 0 0
Delicious
Indo 161 5 3.11| Stayman 2 0 0
Winesap
G.D 189 17 8.99| Smith Cider 23 0 0
Delicious 100 0 0| Ortley 14 0 0
Yellow 74 0 0| Sweet Jonathan 3 0 0
Newtown Pippin
Wealthy 165 - 2 1.21| Esopers 12 0 0
Spytzenburg
Akin 258 1 0.39| White Pippin 1 0 0
Texa's Red 42 0 0 | Josephyn 1 0 0
Kreuter
Early Mclntosh 12 0 0 | Washington 2 0 0
Strawbery
Malus 21 0 0
White Winter 19 0 0 Sieboldii
Pearmain Malus baccata 3 0 0
Ingram 76 0 0
Winesap 3 0 0
Grimes Golden 27 0 0
Unknown Cross 173 6 3.47
Northern Spy 33 0 0
Yellow Grand total 5267 60 1.14
Tansparent ‘ 17 0 0
Porter 1 0 0
6C)
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Table 22. Pollen fertility of diploid and triploid of apple varieties.

No. of No. of No. of Fertility
E Varieties uniformity ununiformity blank of
| pollen pollen pollen pollen
| —
| Stayman Winesap 159 236 295 23%
i Tompkins King 97 215 273 17
Gravenstein 110 452 331 12
Triploid
Paragon 193 620 181 11
Total no. of 559 1523 1080
triploid pollen (17 .7%) (48.22) (34.2%) 17.7
Jonathan 827 224 58 75
Delicious \ 868 80 15 91
Diploid G.D 643 179 30 76
Indo 698 125 49 80
Total no. of 3036 608 152
diploid pollen (80.0%) (16.0%) ( 4.0%) 80.0
Mutsu 229 567 193
New (23.29) (57.4%) (19.5%) 23.2
Varieties Fukunishiki
262 347 121
(35.99%) (47.5% (16.6@6) 35.9
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Table 23. Germination of triploid and diploid apple varieties.

e No. of pollen No. of pollen
Varieties examined germinated %
Stayman Winesap 1 341 8 2.3
2 409 4 1.0
Tompkins King 1 814 7 0.9
Triploid 2 673 28 4.2
Rhold Island 1 437 4 0.9
Greening 2 136 5 3.7
Jonathan 701 541 77.2
Diploid Delicious 545 406 74.5
G.D 688 546 79.4
Indo 677 413 61.0
New Mutsu 1 683 13 1.9
varieties 2 401 42 10.5
Fukunishiki 1 817 188 23.0
2 592 92 15.5
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Table 24. Size of leaf stomatas of triploid, diploid and new apple varieties.

Size of leaf

Varieties stomata (1)

Stayman Winesap 26.811+0.268

Tompkins King 23.56+0.357
Triploid

Paragon 23.66+0.389

Rhold Island Greening 23.894+0.322

Rall’s 19.73+0.314
Diploid Golden Delicious 20.64+0.328

Jonathan 18.871+0.296

Mutsu 23.384:0.363
New varieties

Fukunishiki 23.30£0.338

1. It is average of 80 number of stomata evaluated of every varieties.

2 . Significant difference is 1.78 at 1.% level.
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Table 25. Chromosome number of Mutsu and Fukunishiki new apple varieties.

Varieties Chromosome number at root tip cell
Mutsu 51
Fukunishiki 51

HIM PRR. RO A R

Fig 3. Chromosome number of Mutsu and Fukunishiki

1. Mutsu 2 . Fukunishiki
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Table 26. Character of fruit and tree of Mutsu and Fukunishiki new apple varieties.

v P Fruit
arieties arent Tree
Size Shape Skin colour | Texture Flavour Storage R61§set and
isease

Mutsu G.D x Large than [ G.D type G.D type Rough than | Sub acid | Long than | Less than| Strong

Indo parent parent G.D G.D vigorous
Fukunishiki Rall's x Large than | Rall's type | Rall’s type |Rough than Acid Long than | Less than| Strong vigorous

Delicious parent parent Rall's Rall’s | productivity
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STUDIES ON THE BREEDING OF

APPLE VARIETIES.
Kiyoji Kon

Summary

Five thousand two hundred and sixty-seven seedlings were obtained by
the varietal cross technique from apple cultivates for 11 years from 1928
to 1938. The present studies were carried out to know the hereditary
characters of the parent varieties and new varieties obtained by these
hybridization.

1. THE GENERAIL CHARACTER OF APPLE CROSSES.

Based on the fruits born in 1946 —1955, character of fruits and tree
were researched in color, size, shape, flavor, quality, maturity, budding,
storage disorder, Vitamin C, and flower bud in the progeny group of
crosses which the Rall’s Janet and Jonathan were crossed with the Rall’s,
Jonathan, American Summer Pearmain, Mclntosh, Delicious, Golden Delicious,
Wealthy, and Golden Delicious x Indo.

1) In fruit color carried out research in the amount and patern of coloring
and coloration type of the peculier to each variety.

a. An amount of color, in generally red skin color which are large
amount is dominant as compared with small red skin color.

b. A Striped coloring patern is dominant as compared with solid, wa-
shed and blushed red.

¢. In the case of the Ralls, the red color of this variety is influenced
by the pollen variety.

d. In the case of the Jonathan, the color of this variety is dominant
and born the progeny of brilliant red.

e. In the case of Golden Delicious x Indo is dominant as against Indo
color.

f. 1In the case of Indo x White Winter Pearmain is highly persentage
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red coloring’'s progeny.
g, In generally, red x yellow is dominant over yellownish color, but

in the case of yellow x yellow, red x red, and red x yellow born red
and yellow progeny.
h, Inheritance of skin color is quantative inheritance.

2) In fruit size, there is a tendency that the between large and medium
size and between medium size bear smaller fruits the average of fruit
of their parents.

3) In shape, this is a tendency that the hybrid of round x round, round
x oblong, bear oblong fruits than the average of fruits of their parents.

4) In flavor, the character of subacid is dominant as against sweetness
and mild acid, and all varieties is heterogeneous for flavor. In sweet-
ness, the Indo is indispensable for breeding of sweet variety. Most
of hybride crossed with the Delicious and Rall's is highly percentage
of sweet and mild subacid.

5) In quality, in generally, It was usually to find a seedling with a high
quality as the highest quality parent. But Golden Delicious x Indo and
the reciprocal crosses are the best combination.

The varieties which tend to transmit factor for highly quality are
Golden Delicious, Indo, Rall's, Jonathan, Delicious and American
Summer Pearmain.

6) The susceptibilty of storage disorder was inherited by highly percen-
tage, according to progeny of crossed combinations.

7) As the inheritance of Vitamin C appears to follow parent type to a
considerable degree some time, born progeny of high content then the
two parents.

8) The budding time of crosses is intermediate of parent, but there is
a tendency that they budding times rather later the mean between each
budding time of a parent.

9) In fruit ripenined, in the case of late x early, late x mid, late ripe-
ning date factor is dominant.

10) In the fruit bud, the paeked top of fruit bud are inherited predominantly.
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The buds covered with much pubescence are more recessive than those

having few pubescence.

DEVELOPMENT OF TRIPLOID NEW APPLE VARIETY

2.
AND THE CHARACTER.
From the results of cytological investigation it was suffested that
many of the characteristic of there new varieties “ Mutsu” and

“ Fukunishiki” are triploid.

1 ) Fertility of pollen of the both new vatieties was very low percetage
which much the same compare with old triploid varieties.

2 ) Germination of pollen of the both new varieties was low percentage
than ordinary diploid varieties.

3) Size of leaf stomata of the both new varieties was almost the same
as old triploid varieties.

4 ) Chromosome number of the both new varieties have 51with root tip
cell.

5 ) Character of fruit and tree of both new varieties are, as follows.

Fruit : female parent type, large-sized fruit, granular texture and high

keeping-behavior.

Tree . vigorous growth, larger-leaf and strong branch.



