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Table39 Heritabilities(th) and genetic coefficients of variation (G.C.V.) of the agronomic

characters for number of replications

I Repli- Tuber Tuber
tems - .
cations number size
5 91.6 96.7
4 89.8(2.0) 96.1(0.3)
2 (o
Mo (%), 86.9(4.2) 95.0(0.6)
2 81.5(9.8) 93.0(1.4)
5 17.6 24.5
4 17.6(4.9 24.5(2.1
G.C.V. (4.9) @1
@) 3 17.6(7.8) 24.5(3.2)
2 17.6(12.1) 245(4.8)

Tuber Starch Starch
yield content yield

84.2 97.1 88.5
82.7(1.7) 96.5(0.9) 87.3(0.9)
80.3(3.3) 95.5(1.8) 85.4(3.1)
75.8(6.9) 93.5(4.3) 81.7(4.2)
16.8 14.7 20.8
16.8(1.6) 14.7(3.0) 20.8(2.3)
16.8(2.7) 14.7(4.9) 20.8(4.1)
16.8(4.3) 14.7(7.4) 20.8(5.7)

Numbers 1n (

);coefficients of variation(%) of among plots
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Table40 Genetic and phenotypic correlation coefficients among the agronomic characters for
number of replications

Cha Repli- Tuber Tuber Tuber Starch Starch
racters . . . .
cations number size yield content yield
5 —. 700 —. 056 .256 .110
Tuber 4 -.700 (3 —.056 (48) 266 (17)  .110 (26)
number 3 -.700 (@ —.056 (68) 256 (27) 110 (44)
2 -.700 (M —.05% (120) .256 (41) .110(68)
5 —.682** .737 —-.180 .460
Tuber 4 —.677**(3) WETENCY! —-.180 (6) .460 (4)
size 3 —.669**(5) L7371 (6) —-.180 (10)  .460 (6)
2 —.654**(9) .137  (8) —-.180 (15) .460(8)
5 .005 LT12%* —-.066 .739
Tuber 4 019 (83) J706**(3) —-.066 (54) .739(2)
yield 3 .041  (55) .697**(4) —-.066 (86) .739(4)
2 .080 (47 . 680**(6) —-.066 (142) .739(6)
5 .235 —. 175 —. 065 .623
Starch 4 231 (16) ~.174 (6) —.064 (50) .623 (1)
content 3 225 (23)  -.173 (100  -.064 (7T) .623 (3)
2 212 (33) -—-.169 7)) -—.083 (121D .623 (4)
5 .147 0 L T4T** .608**
Starch 4 154 (1D . 449**(3) L749**(2) .605**(2)
yield 3 166 (15) . 447**%(5) . 752**(3) .597**(4)
2 .192 (15) . 439**(6) .759**(4) .592**(6)

Number in ( );coefficients of variation(%) of among plots
Right diagonal;genetic
Left diagonal;phenotypic

Table41 Heritabilities(%) of the agronomic characters for number of replications and number
of used varieties

Repli- No. of Tuber Tuber Tuber Starch Starch
cations examined number size 1eld content 1eld
varieties y y
40 91.6 96.7 84.2 97.1 88.5
5 30 89.8 95.7 81.8 96.8 86.8
20 88.9 96.2 77.3 96.2 82.6
10 85.8 95.2 65.4 94.5 70.0
40 89.8 96.1 82.7 96.5 87.3
4 30 88.3 96.0 80.6 96.2 85.3
20 87.2 95.7 76.6 95.8 81.4
10 84.3 94.7 64.4 93.2 70.8
40 86.9 95.0 80.3 95.5 85.4
3 30 85.9 95.0 78.3 94.3 83.2
20 85.5 94.9 74.1 93.9 80.3
10 82.5 94.0 62.9 91.3 70.1
40 81.5 93.0 75.8 93.5 81.7
9 30 78.5 92.3 72.1 934 78.3
20 76.1 92.1 67.6 93.0 73.1

10 74.9 91.6 60.5 89.0 64.3
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Tabled42 Changes of coefficients of variation(%)

WLRK AT EMBH LRI,

RS ER & BEERBBOREGRERI2ITRL
1o BIRABRHAKOEIICHE - THE ST
iz, BIZERFREEPPHING 2 EEHED
ot R43ic3, ASEREEERDERS
JUORBERAEBER & OBFR AR Lz, EEROD

of the agronomic characters

No. of

. Tuber Tuber Tuber Starch Starch
examined . . h
varieties number size yield content yield

40 17.1 24.8 16.8 14.7 20.7
30 17.6 24.6 16.7 141 20.7
20 17.5 24.5 16.5 13.1 19.9
10 17.2 24.5 16.0 11.6 18.2

FIAHERNT AR & RO RIC K - T
BonTwadin, REAKLEEN 3EEHER
BfRDOEHE & BiREROMEZR LI, £ LT,
fEER T &, Bink L ORBAN7EBE

X TASBZAME TARANBORTOLEREL
12505, —@EELEVHE. FWbBLUTAS
ANE, FOBIEE TASANRBDREITCRED
HEASEED Shtz,

Table43 Genetic and phenotypic correlation coefficients among the agronomic characters for

number of varieties examined

No. O.f Tuber Tuber Tuber Starch Starch
Characters examined b . eld iold
varieties number size yle content yie
40 . 700 —. 056 . 256 .110
Tuber 30 .713 —. 082 . 252 .079
number 20 .724 —. 106 . 204 .040
10 . 742 —. 147 . 189 —. 079
40 LBT1** .737 —. 180 . 460
Tuber 30 L B81** .741 —. 154 .473
size 20 . B688** . 746 —. 136 . 505
10 L 703** .753 -, 067 . 599
40 . 036 . 699** —. 066 . 752
Tuber 30 .017 L7071 %* —. 054 . 754
yield 20 . 006 . 702** —. 033 . 761
10 —.023 . 708** . 020 . 794
40 . 229 .173 —. 064 .623
Starch 30 . 226 .161 —. 056 .624
content 20 .215 117 —. 033 .615
10 . 168 . 085 —.018 .541
40 . 164 L 447** . T52** LB01**
Starch 30 .134 . 455** . TH0** . h8B**
yield 20 .112 LAT74** . 759** . b69**
10 . 029 . hH3** L B11** . 521%*

Right diagonal;genetic

Left diagonal;phenotypic
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Fig. 256 Design of plot size and shape in the

experiments
Table44 Cultivation method in the expriments
{tems Plan_tmg Levglg of Seed tuber size
density fertilizer
Standard cultivation 69cmx36cm Standard 90—110g half—cut
Low fertilizer Half of standard
Standard fertilizer 69%36 Standard 90—-110g half—cut
High fertilizer 1.5 double of standard
Dense planting 69%24
. Standard 90—110g half—cut
Spare planting 69x48
50g non—cut 40—60g non—cut
50g half—cut 69x36 Standard 90—110g half-cut
100g non—cut 90—110g non—cut

Standard;N-12, P2 O5 —20, K20O—15ke/10a
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Fig. 24 Ferquency distributions of tuber number, tuber size, tuber yield, starch content
and starch yield in standard cultivation(SC), and starch yield in amount of
fertilizer(LF, SF, HF), planting density(DF, SP) and seed tuber size (50N, 50H,
100N), respectively
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Table4s Changes in coefficients of variation(C.V.) of among plots of tuber yield affected
by plot size and shape in standard cultivation

No. of 1 row plot 2 row plot 3 row plot 4 row plot 5 row plot
plants row x C.V. row X C.V, row X C.V. row x C.V. row x C.V.
plant %) plant %) plant &%) plant %) plant %)
1 1x1 25.7
2 1x2 17.2 2x1 188
3 1x3 139 3x1 154
4 1x4 123 2x2 12.2 4x1 127
5 5x1 118
6 1x6 10.7 2x3 113 3x2 107
8 2x4 105 4x2 87
9 3x3 86
10 1 x10 8.6 5x2 81
12 2x6 75 3x4 75 4x3 73
15 1 x15 7.2 5x3 65
16 4x4 68
18 3x6 66
20 1x20 6.9 2x10 6.7 5x4 53
24 4x6 52
30 2x15 6.0 3x10 49 5x6 4.3
40 2x20 54 4x10 48
45 3x15 45
50 5x10 34
60 3x20 4.0 4x15 38
75 5x15 3.2
80 4x20 3.3
100 5x20 25
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Fig.26 Changes of coefficient of variation(C.V.) of among plots of tuber yield affected by

plot size and shape in standard cultivation

Table46 Changes of coefficients of variation(C. V.) of among plots of starch content affected

by plot size and shape in standard cultivation

No. of 1 row plot 2 row plot 3 row plot 4 row plot 5 row plot
) 't row x C.V. row x C.V. row x C.V, row x C.V. row x C.V.
plants plant % plant ) plant (&%) plant @) plant %

1 1x1 65

2 1x2 5.3 2x1 49

3 1x3 46 3x1 4.0

4 1x4 42 2x2 36 4x1 36

5 5x1 3.4
6 1x6 3.7 2x3 32 3Ix2 33

8 2x4 30 4x2 29

9 3x3 3.0

10 1x10 3.1 5x2 2.8
12 2%x6 26 3x4 28 4%x3 27

15 1x15 2.7 5x3 2.6
16 4x4 24

18 3x6 2.7

20 1x20 2.6 2x10 2.3 5x4 24
24 4x6 2.3

30 2x15 2.2 3x10 2.3 5x6 2.3
40 2x20 1.8 4x10 2.1

45 3x15 2.2

50 5x10 2.1
60 3x20 2.1 4x15 1.9

75 5x15 1.8
80 4%x20 1.8

100 5x20 1.6
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Fig.27 Changes in coefficients of variation(C.V.) of among plots of starch content affected

by plot size and shape in standard cultivation
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Table47 Changes in coefficients of variation(C.V.) of among plots of starch yield affected
by plot size and shape in standard cultivation

N ¢ 1 row plot 2 row plot 3 row plot 4 row plot 5 row plot
1°'t° row x C.V. row x C.V. row x C.V. row x C.V. row x C.V.
plants plant & plant %) plant % plant @) plant &%)
1 1x1 273
2 1x2 203 2x1 197
3 1x3 16.0 3x1 170
4 1x4 13.9 2x2 136 4x1 14.8
5 5x1 129
6 1x6 11.7 2x 3 11.9 3x2 11.7
8 2x 4 10.6 4x2 100
9 3x3 90
10 1x10 10.0 5x 2 9.3
12 2x6 92 3x4 82 4x3 81
15 1x15 84 5% 3 7.2
16 4x4 72
18 3x6 6.6
20 1x20 8.2 2x10 7.6 5x 4 6.0
24 4x6 56
30 2x15 6.7 3x10 5.3 5% 6 5.0
40 2x20 6.3 4x10 5.0
45 3x15 4.5
50 5x10 4.3
60 3x20 4.1 4x15 43
75 5x15 3.3
80 4x20 3.8
100 5x20 26
30
L4 ® ]row plot
X X 2rtow plot
25 A——24 3row plot
) o 4row plot
A A Srow plat

CV. (%)

10

20

30 40

50

No. of plants

60 70

80

90 100

Fig. 28 Changes in coefficients of variation(C.V.) of among plots of starch yield affected
by plot size and shape in standard cultivation



64

BBV R ERBSRE W50 (1986)
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ol or %
3 6 9 12 15 G 30 5 60 75
No. of plants No. of plants
30r (x 4 plants) 30 (x20 plants)
20( 20r
10- 10F
4 8 12 16 20 20 20 60 80 100

No. of plants

® Standard fertilizer

Fig. 29 Changes in coefficients of variation(C.V.) of among plots of starch yield in fertilizer

levels
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Fig. 30 Changes in coefficients of variation(C.V.

density levels
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Fig.31 Changes in coefficients of variation(C.V.) of among plots of starch yield in seed

tuber size
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LIEWEWSHE*BH D, IhiEmiEicHEL
THbBE, TASAMUANATIZ A8 dicHY L,
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EAIN - tp2(1950" 3 —X132 0TI E A
EFEALI L, BYEKOKEEI3I—KX13.2~165
fTH 5B Eb~Nfr, KABROKERTIE., EEH
ERX DORZicBARs <. 3 BELLE T3 2014 (5.0 nf)
T—EILNR A LD, /SU A ¥ 3 OFHDER
TEWTL EDELDETE 12, KRBT, TA
SANBORBRROE R % 5 BLNERTH
BXoOW - Kax & LT, 3BEXD45EE11.2
of), 4 BEXAM0EMAK(9.9 nf) 5 L U 5 BEXAHS30ME
EAS5E)MBETH B,

>Fie, ARBRTE OonBAEEREEERE
MO, o, S8k RICBT 2 TASAEI
BHERD 125 DFERO BB L UIRICONT
EELTA D,

ZoBR RO RERRED S AR D B WV L R
*Hl4 HicRd,

FMOBFEZOHTEL. Snedecor (1956) O
wEEHT. HOGU%T Y & L OIRH(1964)
N DI &> TR B EHTE Do T1DD
ZREEBCOERE L - BE, AE/ki#aT
R m SEA T @05 P % OEHIAIL.
P=t(a¢, ©)CVANT TRHHN B, S5, 2
ik (R RIORER PEEOEE T EICKRE T
5120 0RFEBEMIR, tBREDHEHR (D=P x
V2 xEEOE) hLERINS, BEFE(n=
L2 ik 28 EOEL LOEREH (LW
b8 1fE. 25.7%. —fEE 137.89 . 24.8%.
FOBINE1070s . 288%. TASAMIT.I%.
6.5%. TASAIEITS 9. 21.3 %) %HAEE L
T, SERHRT 2 AARGEH)E% b % /KETH
BEELHETEAHE(D)E2SHRO- XY 0 HAE
fEARE & RIEH» &R THRABITR Lz, T b,
ZEEMROZFEREOREBAEKE £hick
HRIEFEESHEOHEDHEE L 6, HITO&EL
HRIcE T 2BEROHEEDRICOOVTHREFLT
B,

EAME(Seedling) FBE. HEIROREE

Table48 Least significant difference(D) between two lines(plants) in tuber number, tuber
size, tuber yield, starch content and starch yield in each clonal generation under

the conditions defined below

Genera- No. of Tuber!) Tuber2) T.uber 3)  Starchd) ST;arch5)
Years tions plants  Blocks number size yield content yield
per plot D6> D D D D
1 Crossing — — — — — — —
2 Seedling gene. 1 1 — — — — —
3 1 st clonal gene. 1 1 5.8/plant 9474 853g/plant 3.1%  132g/plant
4 2 nd clonal gene. 10 1 1.8/plant 30034 1084kg/10a 1.0%  168kg/10a
5 3 rd clonal gene. 15 2 1.1/plant 1739  628kg/10a 06%  98kg/10a
6 4 th clonal gene. 15 3  0.9/plant 14.0 ¢ 512kg/10a 0.5%  80kg/10a

Mean and C.V. of each character are as follows:
1) C.V. per plant of tuber number;25.7%, Tuber number per plant;8.1
2) C.V. per plant of tuber size;24.8%, Tuber size per plant;137.8g
3) C.V. per prant of tuber yield;28.8%, Tuber yield per plant;1070g, Tuber yield per 10a;4,308ks
4) C.V. per of starch content;6.5%, Starch content per plant;17.3%
5) C.V. per plant of starch yield;27.3%, Starch yield per plant;175g, Starch yield per 10a;705ks
6) D=Px v 2 x(value of character), P(%)=t(a ,=)xC.V./vn
C.V.=coefficient of variation of each character
t;value(t=1.960) of significant level (¢ =0.05, P 5%) at oo of free degree
n;No. of samples, (No. of plants per plot) x (No. of blocks)



68

THErBECEEL, 94 . 5 TEEEREICE
L., BERCEICIEL TO 305, EEoRHe
FRRBMLTORBOIBENE L, Lich-T, #
HORE—Ic L BERDPILVIEE, 31ibb,
TASAMICE D GRIENEE L, TASANW
BicBT 22 IMEKROER E LT, /KB
TOHsH & i L 737K LRI & > T, S TASA
MEELE KEDIEKT 20088HTH 5,

EESRIRIIEEBR L B E A, DO
BEET L IcERT 5, ZoMRTREEORM
WHhRoRBINTHWSE, 22T, Zo{T2
EARIOBEEZ%. b B/KETHETEXSMEIEF. L
Wb HH5.8E, —EENT o LD HILENE53
8. TAIAMY31 %6 LV TAIANENL32
8 Thd, INSLOZNHADBEICED & HiARK
T 3L, TASIAMER SIE TP REEK
DEGFLLEAFER L TELEEBH®RLTED,
BRI EB LR TH S, TDLD
T eSS, oMK TIIMEEBDERRED )
TVTASAMTONTDHEEEITV. Dt
DOEETOEKIIE L L2 HEEORKICEED
BRETH B,

HHOER I — R — X 10EA TEREST 2D T,
A DR —ic & 2 AR X O R ISBEEREE &
DINE 183, LEh->T, EROHRINELO
B td 20T, SLEOHEREIRS TS L
MARETH %, FAEIMEEKICOOT, 2 RHEBD

EEA S BKETHETE AR, Lo b
1.88, —HEH30.09. LW HINEA1,084ke
10a. TASAMH10%BE LU TAIIANEDS
168kg /10a & 75 - 120 T4 5 DB I EEL A
WWHARDIZD NS T8 ->TWB, £2L T, TASR
AEZE 102240 705k & L 12354, BEINE%S
RT D O 168kg /10a £ TOEFANDZFIZ.
WEFNLFEENALNIL N EAEHLTH B,
BETHE, BENEERTBEDIED 553Tke/
10a ¥ TRFTRELELTHIE., RETASA
INBDRHEAEEEL TV AAEEEER LTV 3,
12, PO B LU TASANE BRI O/ F
WOBEFOLEE SOBERAEET L&, NE
DL ORKICDVTEIKT BICEEDHBZRET

tEEVBXIBERE H595 (1986)

Hb, Lk, BOIETHLhICLickHiL, T
ABSANERTASANEBERIZED Ev b3,
T bINEL LU TASAME ORICEIZIICE
B REN (IO EBFETAHL LML, Eb s
FU—EEIc 20 TOEKEEE L TITV. Ev
B LU TASANRBETRIEIRICS 2EERTH
HoOBKICEEDBRETH B,

HEEIRE T HER(3rd clonal gene.. XLTF.
ERTAEEE3)E, —X30MEHA 2 RIETERL .
HAEI—XIMEETH B, TOHE 2 LT
EBEL S BKETHETE 2R, EVHINED
628kg/10a ., TASAMMM0.6 BE LV TALA
INEH98ke/10a &1 ~1:, &L IT, TAIAI
BOBERZMSEOFERE LTid, #hiEL
BAETHEELELONS, ZOMRTIRZ2ZK
BORHARBEEDSE . TASABUADE
FIEIC DT b D1 ) EHECEETZ 5D T,
ZNSONHEIC L 2EKIARETH B, Lichs-»
T. TARANRERIERT 5 ZPRHDEKIS. b+
WHMBIUO—FEIC OV TELSNICTY., N8
DN TRINE THO FiEHLEEKET 5,

Z LT, £ESIHSE (4th clonal gene.) iI—X
30MEiA, 3RIETEKT 2D TERILEI2VWTH
O EHICIEETE %, ABR—XI5EAKTH S
DT 2HRHBOBEEZES S BKETHET X AE
. B0 EH0.9E. —@EEH14.09. LV HIY
BA512ke/10a. TASAMAOS BB LU TA
SAEDB0ke /10at 78 > 12 LIcDS-T, TA
SIANRICET 2 2R HDER IS, FLbIE
ETASRANRICESEABOTITV., L0
L U—EEIc > REIRORIES LTEKE
fTocééd 3,

PbD S, TASANECRET 3L IGRKDE
PABEE, BOSABDI) SiRTnB ki,
LRFRO/PNS OIZE AR PER I, 2ho
K& OIEHE S BEELR M RICIT 5 2 AT
EEZD, TbL, VIR OEEELTHE.
FLLTTARAMTITY. Fobi, —EE.
FObBIUTASAWRBEIDVWTIE, BRI
AEEORIKICE En B, DO RFEILT
3. FLLTEO OB LU —EEIC DV THEK



HERE | A valth b B TA S A BRI SEOREILICET 5 5% 69

itV TARAMICET 58 k%x %X 5, £ L
T, BIERHROER T HE K CEEREIC
BOTE., LOBBLPTASANEEFUNTE
kL. IhsoEMAC D VTE, Bt ROE
HEYDOAEICLD ZNENEIRT B, 12720,
LOHARTHEETASAMBRERETE VLI IC
BEELRDNEN S0, HEB, RITOEERHE
B, ARBROMFHERP LA TL—HTEETA
HdhEH, B%, TASANBRICET 2 BINGE
OBERIL BT > TR, BEOFERELZVHEH

REpDNEETASAMCELSEE X, EKER
A2 EDLILEMNHLLEEDbDNS,

B, BEE. BEEEBLUEV IOV T,
HERXOF « KEsoFWit L 2HBXEOER
FHH. BLURBREOERGFHROZEA10%LA
T 500N ERNFEERERE ZNENHL,
I ltze LEzis-T. ThooFREBRERIE. IR
B, HHEEED L VEEO ORI ZHERHT
TTARARBD B EHE ERE 1I3RERT 5
BECBNTEBILAERDbN S,



70 LEEVAXSRIERE W55 (1986)

V BEARICET 3 BKOHER

FHEORBEII BN, [RB LUEEEN:
12 EOBBERIC X - TREISN B35, fFEHR
BYERETH LAY 2 3. BEMEMICERE
FEOBREERICH T 2 BUL M ELErIsti )
ThHb, LID-T. BEBRBICENTE. Bk
SREE O BEHHMKRS L O BEEROFEIC &
S THEIZEROEE. BIURBBELRICTS
R A KU EIRR O L ORE OBE
ELZHOMHICLTBL I ENEETDH S,

INET. N4 v 2 OFEBRE OERIERS

113)\$¥@$EE§62’86‘127) iﬁi(ﬁlﬁﬁ:*ﬁﬁgw S
BRIOBMEM: . BAHEE I L 2 EE AR OB 8
P 5 L CBERIC & BRKD R 33961 ~63)
20T, ZhZRF LIS EH 5. LA L
ISRV TN & RBREHE KU HARMED DI
W,

KETIE. IhFTOEKABRKE» S, T8

Fdicowt, & LU THAESRICERIR O
ZROREE, MREBAROM. EBEHRMEB LU
EHRHA T e B 2EMIC OV T, BRFH.
BER, BzE JOCXEIMBD S L1,

£ B F &

MEHI 3 DX ORI » TV %, —Did. 19654
H H1978EIC I T, BAER, BRIk B LU
HE#Fiic@ictEa iz 7 £~ o x 64030-5
25(Mp) (A MEUAZE1971. EIRMEK (RED) ¥22.
LITRIEE). 740 x WB60015-7(#aA:) (1974,
15). + 3 ¥o x WB66201-10(8tE) (1975, 13).
L b2 x WB60015-7(1975. 15). ¥ L haxH-
och.(B4E) (1972, 12). v L b 3 x K69008EHD
(1973, 17), #Ifx = =7 (1964, 20). IRF105
(BetE)x WB60015-7(1971. 20) 8 X VIR K285

= = oM= 69 V.=36.
% eM=13 CV=84% oM=118 CV=37.1% SV gz_;g:;’:
AM=13] CV=11.1% oeM=145 CV=241% =1 V=22
40 b AM=90 CV.=230% } oM=g88 CV.=234%
P
2 30
3
o
2 20
<)
o 1 st clonal
10+ .
generation
il L . ® 2 nd clonal
80 100 120 140 5 9 13 21 20 60 100 140 generation
Growing period Tuber number Tuber size (g) 63rd clona.l
generation
oM=1785 CV.=421% oM= - % _ _
% ®M=877 CV=191% 201 CV.=138 oM= 152 CV.=48.2%
AM=T772 eM=121.6 CV=114% eM= 181 CV.=226%
40t CV=207% | AM=205 CV=104% | aM=151 CV.=234%
2 gl
= 30
£
o
£ 20f
&)
10+

200 600 1000 1400 14 18 22

Tuber yield (g)

Starch content (%)

% 60 140 220 300

Starch yield (g)

Fig.32 Frequency distributions of agronomic characters in 1 st clonal, 2 nd clonal and

3rd clonal generation
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Tabled9 Coefficient of variations in each cross combination in each selection generation

Genera— Cross combinations Growing Tuber Tuber Tuber Starch Sfcarch
tions period number  size yield content  yield
Waseshiro x 64030-525 — 34.7 32.7 28.7 8.5 35.0
Shiretoko x WB60015-7 - 30.0 154 35.3 5.9 38.1

1 st Benimaru X Eniwa — 36.2 18.3 31.3 7.2 33.9
clonal Kon-iku 10 x WB60015-7 — 30.5 22.0 324 11.3 33.6
Konkei 28 x 64030-525 — 31.9 29.0 29.8 11.9 30.3

Mean — 32.7 23.5 3L.5 9.0 34.2

Waseshiro x 64030-525 8.9 22.3 22.6 22.3 9.7 25.6
Shiretoko x WB60015-7 8.1 19.6 17.7 16.3 6.5 18.9

2 nd Benimaru X Eniwa 6.2 21.0 19.9 12.0 7.7 13.7
clonal Kon-iku 10 x WB60015-7 4.8 22.3 18.1 13.7 6.6 134
Konkei 28 x 64030-525 7.5 20.6 19.2 14.0 8.0 134

Mean 7.1 21.2 19.5 15.7 7.7 17.0

Waseshiro x 64030-525 5.6 22.8 24.5 13.4 7.8 134
Shiretoko x WB60015-7 1.9 20.4 17.0 16.2 41 17.5

3 rd Benimaru x Eniwa 24 18.0 20.7 19.1 7.0 23.2
clonal Kon-iku 10 x WB60015-7 6.1 23.0 16.3 13.9 7.0 14.2
Konkei 28 x 64030-525 18.3 16.2 174 17.9 7.3 17.5

Mean 6.9 20.1 19.2 16.1 6.6 17.2

Numeric number ; C.V.(%)
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Tableb0 Estimates of heritability(hz}g) of agronomic characters based on parents and selected
lines in 2 nd clonal generation

o Tuber Tuber Tuber Starch Starch
Cross combinations . . ;
number size yield content yield
Waseshiro X 64030-525 35.1 44.0 61.3 70.2 68.2
Waseshiro X K70001-96 44.9 42.4 62.0 774 66.2
Waseshiro x K70007-100 45.2 32.2 54.9 72.4 54.2
Mean 41.7 39.5 594 73.3 62.9

Heritabilty (%)=(02r —0%p )/0%F x 100

Where, 0%p : environmental variance which was calculated as the mean variance of the

parents.
0% ; total variance of the selected lines.

BT &AL LU SRHRERIC BT 3%A0M
OHEBEREFRER L. AFEAKOEVEROMS
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MEH LN, T, FVHINEDOLZOmBROM
SE T, EELEICBVTENSB LU TA
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TASAMAERL, TASANENSINESO .,
FERICBVWTHRAENLRL. EVWHINE., TALS
Al L TASARBRIVITNG B -1,
Z LT, TASANEDOEZPISTHHOMESEN S

Table 51

i, mEKHARICBL TRV HIE, TASAM
BILUTASBARBL VTN ZWEAMELED 5
nt,

FZB2i, 3MARERVT, BEAELRE R
BERORBIOFEREED BEERE. BESEkICLT
% _EA120% DR ZE & RO BZESR &) 55k
TRt FobEbsIU—HECEZED. H
BHEITE LS ERER L, AT EDERE
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Correlations between the characters of mid-parents and selected individuals and

lines in 1 st and 2 nd clonal generation

1 st clonal gene.

S

2 nd clonal gene.

Tuber Starch  Starch Growing Tuber Starch  Starch

yield content yield period  yield content yield
Growing period 0.228* 0.046 0.236* 0.207* 0.124 0.104 0.115
Tuber yield 0.379**  0.038 0.366** 0.298**  0.478** 0.126 0.381**
Starch content - 0.013 0.694**  (0.246** 0.434** 0.413*  0.638** (0.519**
Starch yield 0.357**  0.307**  0.446** 0.435%*  0.594**  0.351**  0.567**

MP; mean value of female and male parents
F ; mean value of selected individuals lines
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Table52 Estimates of heritability(hZB) of agronomic characters based on selected lines in

1 st clonal generation(1976) and selected lines in 2 nd generation(1977)

Cross combinations Tuber Tuber prer Starch Sparch
number size yield content yield
Waseshiro x 64030-525 20.3 48.1 69.5 89.0 61.6
Waseshiro x K70001-96 31.6 68.4 73.5 914 65.9
Waseshiro x K70007-100 13.8 45.9 69.9 89.9 65.4
Mean 21.8 54.1 71.0 90.1 64.3

Heritability (%); A G /i x 100

i;upper 20% selected differential of each character in 1 st clonal generation

AG;genetic gain in 2 nd clonal generation

FiF. 7o xK70001-96DMEEHNRILET
Wb EWEERLI,

D&, 9HAR 1T REERAVT. RE#EIK
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5511 9 AL E 175 BIKR AR VT, B
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Table53 Estimates of heritabilities(hZB) of agronomic characters based on each cross
combination of 2 nd clonal generation and 3 rd clonal generation

Cross combinations Grqwing Tuber Tuber Tuber Starch Starch
period number size yield content yield
Waseshirox 64030-525 66.7 57.7 20.9 29.9 46.6 22.6
do. x WB60015-7 48.8 36.8 45.1 744 425 86.8
Toyoshiro x WB66201-10 40.0 19.0 17.8 20.1 69.8 15.5
Shiretoko x WB60015-7 20.0 54.4 59.9 28.4 19.5 10.0
do. x Hoch. 23.3 10.0 19.9 12.9 42.7 25.5
do. x K69008 61.5 36.0 60.6 20.6 50.0 21.3
Benimaru x Eniwa 26.7 27.7 27.2 23.3 83.4 38.6
Kon-iku10x WB60015-7 98.0 44.7 48.3 57.3 81.5 57.6
Konkei 28x 64030-525 28.9 24.5 47.7 16.6 60.2 19.8
Mean 46.0 34.5 38.6 315 55.1 33.1

Heritability (%) ; (M —Mz)/(M{—-M3)x100

Mj ,M3;upper and under 20% selection differential in 2 nd clonal generation, respectively
M1 ,M3%;upper and under genetic gain in 3 rd clonal generation, respectively



FERK [ Sv1 YR BT 5 TARARMNASBOBTEERCET 2HE

75

Table54 Estimates of heritabilities(h’B) in each cross combination in 3 rd clonal generation

C S Growing  Tuber Tuber Tuber Starch Starch
ross combinations . . . .

period number size yield content yield
Waseshiro x 64030-525 84.6 85.5 91.6 35.9 81.8 38.1
do. x WB60015-7 90.1 74.4 84.0 74.1 924 77.7
Toyoshiro x WB66201-10  88.7 85.7 91.5 80.3 95.5 76.0
Shiretoko x WB60015-7 87.5 90.8 88.3 89.7 75.0 78.3
do. x Hoch. 21.7 90.1 86.3 60.0 94.3 61.9
do. x K69008 97.1 90.0 94.9 85.2 88.1 85.4
Benimaru X Eniwa 95.3 79.9 91.9 89.6 974 93.3
Kon-iku 10x WB60015-7 91.7 87.1 90.8 724 92.9 64.7
Konkei 28 x 64030-525 92.6 77.8 87.9 53.5 88.6 61.5
Mean 83.3 84.6 89.7 71.2 89.6 70.8

Heritability (%) ; 6%/ ( 0%e+a%b+0%) x 100

Oze,OZo,Ozv;environmental variance, block variance and genetic variance which was
caluculated as parameter of analysis of variance, respectively

HEEEOHTIHAD., ZRFhEELHEM
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. TASBAME EUV & B LU —EEORITH.
WFNOEKHR T S EELCHBBRSED S
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Tabless Correlation coefficients among agronomic characters in each selection generation

Ch Genera- Tuber Tuber Tuber Starch Starch
aracters . . . .
tions number size yield content yield
Growing 1 st — — — — —
period 2 nd . 034 . 067 . 193* L428%*** . 382%**
3 rd —. 100 . 214%* 11 .352%** .251**
Tuber 1 st —. 150* LBTO*** 119 L B3TH**
number 2 nd —.625%** L 498*** .125 LAGTHFF
3 rd —.BO7*** L 483Fx* .148 LAB0***
Tuber 1 st , H45*** .044 L 502%**
size 2 nd , 2H4*** —.133 . 145
3 rd LATLHR** —-.031 L 387***
Tuber 1 st .176* L 9H3***
yield 2 nd .070 L BATH**
8 rd 098  BTg**
Starch 1 st . 45H***
content 2 nd L DT4x**
3 rd  5AT***
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Table56 Correlation coefficients between 1 st and 2 nd clonal generation, and between 2 nd

and 3 rd clonal generation

Gene- Characters Growing  Tuber Tuber Tuber Starch Starch
rations period number size yield content yield
1 st clonal generation
Growing period — .186** .044 . 246%* L211%* L 2B3¥**
2 nd Tuber number — .160* .006 .086 .084 .093
clonal Tuber size — =177 L1113 —-.035 —.055 —.048
gene. Tuber yield — .018 .027 .051 .038 .047
Starch c¢ontent — .008 —.004 . 067 L DH2¥** .214%*
Starch yield — .007 .020 . 067 L314xx* .144
2 nd clonal generation
Growing period  .264*** - 014 .214** . 228** L 237** —.086
3rd Tuber number —. 044 BITHRE 3% % L 282X ** AV AR L3T2xxx
clonal Tuber size —. 196** —.339*** L428*** .046 —.186* —.080
gene. Tuber yield . 150* L278*** .000 . 354%** .023 . 308***
Starch content .127 .036 -.020 .034 BB *** L 332%%*
Starch yield L 197** . 248** —.001 . 290%** L3T3xHH LA11***

HRECEZ2EBETETHEIEMNHSHEL -
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L. #M&ericks W TR EROBERMGRICERES
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x58i1Ci, 3HAEICOVWT, ERFEICE S
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Tableb7 Correlation coefficients of each cross combination between 1 st and 2 nd clonal
generation, and between 2 nd and 3 rd clonal generation
Gene- c binati Growing Tuber Tuber Tuber Starch  Starch
ration ross combinations period  number size yield content yield
Waseshiro x 64030-525 — 457* 441 .385 .429* .480*
Shiretoko X WB60015-7 — 126 .491* LA4T72* .145 .557*
1 st to Benimaru X Eniwa — .210 .190 .095 .520* .364
2 nd Kon-iku 10 x WB60015-7 — .299 —.029 .068 —-.159 .090
Konkei 28 x 64030-525 — —-.109 .005 —-.049 .012 - 116
Waseshiro x 64030-525 L680O***  712%** 378 .429* LB78***  532%
Shiretoko x WB60015-7 .636** .575* .684** 324 LB17** .247
2 nd to Benimaru X Eniwa .688***  531* 277 .243 JTT2%x* 446%
3 rd Kon-iku 10 x WB60015-7  .723%*%*  §39%**  705***  723%**  790***  G87***
Konkei 28 x 64030-525 .106 .365 .481** 183 J753*%** 070
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Tableb8 Genetic and phenotypic correlation coefficients among the agronomic characters in
each cross combination in 3 rd clonal genetation

Characters Cross combinations Growing Tuber ~ Tuber ~ Tuber  Starch Starch
period number size yield content yield
Growing Waseshiro x 64030-525 -. 327 479 467 .559 . 760
period Shiretoko x WB60015-7 —. 149 .184 .009 .492 . 140
Benimaru X Eniwa - 005 .b15 .535 .691 .635
Tuber Waseshiro x 64030-525 —.314 - 876 .160 - 011 .219
number  Shiretoko x WB60015-7 —.146 - 745 543 - 238 .322
Benimaru X Eniwa .015 -.367 .275 .211 . 262
Tuber Waseshiro x 64030-525 AB1* - TRT*** .285 - 163 .101
size Shiretoko x WB60015-7 .156 — T39*** .138 . 408 327
Benimaru X Eniwa .493*  — 359 794 . 388 .762
Tuber Waseshiro x 64030-525 .290 .288 .296 - 214 .817
yield Shiretoko x WB60015-7 .001 .514* .169 .275 .937
Benimaru X Eniwa 514* .331 L T54%** . 564 .965
Starch Waseshiro x 64030-525 .408 .007 - 176 -.181 .425
content  Shiretoko x WB60015-7 .331 - 128 .306 .242 .629
Benimaru X Eniwa 674** 186 367 .522* .758
Starch Waseshiro x 64030-525 433* .300 .181 .869*** 286
yield Shiretoko x WB60015-7 .106 .332 .278 L873%¥x  520*
Benimaru x Eniwa 615%% 304 R T i S 7Y

Right diagonal;genetic Left diagonal;phenotypic

z %=
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Table59 The amout(ks/10a) of fertilizer

Levgl. of N P,0; K,0 Mg

fertilizer

Low(L) 6 10 8 2.5
Standard(S) 12 20 16 5.0
High(H) 18 30 24 7.5

= B & £
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Table 60 Analyses of valance in the agronomic charaers

Sou_rce_ of Af Tuber T_uber T}lber Starch Sfcarch
variation o number size yield content yield
Blocks 2 8.700 737.18 3,3154 7.292 498.55
Fertilizers(F) 2 16.811 6,149.34* 294,025.2* 38.272* 1,370.61*
Error(a) 4 4.291 514.15 20,719.5 2.830 733.67
Varieties (V) 42 35.193** 3,238.27** 208,442.2**  84.850** 9,220.08**
FxV 34 4.523 243.46 15,258.2 1.202 782.07
Error(b) 252 3.963 200.27 15,5639.4 1.406 679.12

Table 61 Mean values each character of 43 varieties under different levels of fertilizer

Level of Tuber Tuber Tuber Starch Starch
fertilizers number size yield content yield
Low 8.23a 88.14a ¢ 696.7a ¢ 15.97 % 104.3a ¢
Standard 8.80a 92.84ab 779.5ab 15.30 1115 b
High 8.76a 96.09 b 8070 b 14.42 108.1ab

Means followed by common letters are not significantly different at the 5% level according
to the Q-test of the analysis of variance

HEENRD NI -1, fzhb LURDNTUIEINIc Lo F L <ML, &
(CE RS J B EREIZIEX TR O R EIHE
2) SBEERE R, FOSINE T, #Bink LUBRESHK

FEIFE OIS L OB, BRI Ik 0 N B 05, BEERGES L OE
( Falconer et al. 1952!6) Falconer 1960!7)) ERBBREEAHROEL hEh - D ERi B »
B BUIEERAEGACT L. LUbHEL  TKkEMot, 2LT. TASAMTHE. BES
UTASAMERTIE ., BEMEIA R b A OB B MEIE RO ERAVNE | BIRE
ot EEEREHE BSOS L0 RRKREIC & 0 BT AR AR L7z,
B 2 7205, DIBKIC B T A E 2 - 2, ‘
$ 7o, EEREMIIC X 0 B T4 A MmsEn o 3) BIEHLUERRIEM
N, DKz B0 TRE D - oy —HETE, inds & O RBIIBEE F6310R Lz, THEA

Table 62 Analyses of variance, variance components, genetic coefficients of variation(G.C.V.)
and heritabilities(h% ) in the agronomic characters

Sou'rce‘ of Levels Tuber Tuber Tuber Starch Sparch
variation number size yield content yield
L 10.505 1,246.14 93,165.2 24.788 2,843.41
® ;:j 0% S 11.580 1,714.51 105,214.5 26.133 2,995.27
% § H 10.553 2,171.54 117,243.8 25.875 2,726.12
= £ L 3.593 267.89 16,552.9 1.339 422 46
= o\ g% S 4.272 281.20 29,323.8 1.330 743.00
H 4.614 358.96 34,235.1 1.326 872.34
L 39.4 40.1 43.8 31.2 51.3
G.CV.(% S 38.7 446 43.1 33.4 49.1
H 37.1 48.5 424 35.3 48.3
L 59.4 69.9 73.8 90.2 77.1
h?g (%) S 56.8 72.2 68.2 90.6 66.8
H 53.3 75.2 63.1 90.8 61.0
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Table 63 Genetic and phenotypic correlation coefficients among the agronomic characters

Ch Tuber Tuber Tuber Starch Starch
aracters Levels . . .
number size yield content yield
Tuber L —0.385 0.596 0.044 0.544
number S —0.497 0.477 0.195 0.536
H —0.495 0.316 0.121 0.325
Tuber L —0.410** 0.535 —0.278 0.315
size S —0.481** 0.540 —0.359 0.372
H —0.379* 0.551 —0.258 0.449
Tuber L 0.628%** 0.426** —0.171 0.797
yield S 0.450** 0.512%** -0.108 0.781
H 0.429** 0.641*** —=0.177 0.775
Starch L 0.060 —0.325* —0.188 0.403
content S 0.148 —0.333* —0.090 0.506
H 0.085 —0.301* —0.140 0.443
Starch L 0.627*** 0.218 (0.833*** 0.356*
yield S 0.493%** 0.256 0.798*** 0.494***
H 0.447** 0.313* 0.758%** 0.438**

Right diagonal;genetic,
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Left diagonal;phenotypic

%5 BT OB DB B4 B RERD & BIES
HMRKEL DHBVITNS KB ERIERIEDH BT
EAHERIL 720 51K, Gotoh+Osanai (1959)
2O ECEmT 20T, BT OERAERE I
Hbh AL ZDHDENRBNITENIT EMG,
HIPEEORBIBIOEIBAL {155 &5 10 ks
FU T TERNFEESGHBIENTEEHIEL
12 TS DRERFERILEIRDEE L T OIS
ek 0 BWIEHOERNRE SHHEDTE
HUMEM AR L T b, AR TGO
1AM, 3 bn . DI EINE L UZHE
XAEHELT, b, —#E, Luvdi.
T A2 A & ST A S AN D &R £ HEE
L1, TOfE., BBHOEERE X UOREID 6.
W5 CIEEERGHEEEO L ey LT —
EDMHEAFED HNY, — 2D MBI NA



82 TEETBERRERE $502 (1986)

NN EDHOMEN T, Lich-T, B
B ECEERABDIERT 2 HEEEHRES O,
BHEX ORESHOEENCE LT, SEEIicH
T AEENESERORBICHARREENSZN TN
FHELTWBRT EMED LN,

—F. HIEEOZERNEZTEDOELRIC KT T
B OVTHRBRLIZBDIE, N MY aTHDS
nisvps, MOEMI TRV 2SN TV S,
AR (196613 5 4 Kic W7, FENBOELE
LAEDES LUSEEGTHE LR, 22T
K& ti@zHR%B7/, £72.  Gotoh » Osanai
(1959701 3 2 Fic >0 T, B DB T
XOBRBRE TR b SV EE S, ARBROZE,
TASAMDBERIBBIEXC X 2EEHH/NE
Mote T FOBEL EVbBIUTASA
NEO BRI X KT+ 3@%R L
. —HEDZNBET S HESED Hhi,
Lok, BEORERIMBIEEOZELED
Al —EDBRDED SN M - 1o LIz,
BWEHBOREHEROBE U TOMIEEED
RERREETHEEERLTVD, THIEFFHR
Lz & DI BFEEXKICH 1T 3 RIBE OB LU
BESHORFICREIL bDTH B, U, #EK
EOE IOV T, AT, RS
DREELBRRICE->TRECERASN, L
b, BEEOKE I ERBRMICL > TEEL S
T ABIEARTH B 5, EIRBRELERL TF
RNFAEZ DB EFTERVEBRTVWE, &
tz-. Falconer - Latyszesky (1952)!%3. @
RIEAHORADICLE S BEEOMK, @RESH
B—ELTWThH, BEAEIERTEIZL, @
RESST & Bl iticRT A2 Ltk 0,
ERENEELI, TDEIUT EMS, KRB
DFEE, FRDEOR LT B EIEEEICOWTA
A&, fifnd LUREMN. BREREREOIAX,
FHRBBREOSE SMILEERZEEIckEL -
Tro LIchi- T, WA LICHEIENLBEROREE
K& (. BEIERSEML, ERNENR LT3
EANGEEERED E LT, FLbE. FuvebL
UTASANETIHDEX, —EETRIEIEX &
B0, TASRAMTRBIEXORICEN TS -7,

—RRIC. N4 Ve SRR T B RIS
<. THIEHEDSWEYTH 5 L b TV 305,
AHBROD & 5 R BEE A G HARBOBRERE
BB SEERICHEL THEL LS\, i
FLEEESBEEDOIRES 120 | KEREYD S
EEOSSIER K LT bt » T2 ZFDIDIEHET
HEFERST. BELSTFHETL S 57— 5 g
SIS - fzdiest U, DIERIC &0 T Eesthy
BOEREZRLEIbD RSN S,

2) BRESIUXRHETIEM

FEREOREEE L URIARERL ERO £
KRBT 3720t ThOOREEEETE 5/
BEHEEOSVLDICT B E Ebic, RIE GRE
STk > THEEMEM RN ADT, HWET LI
ZDOEEBOEEA2H > T T ENARYITHS,
CNET, N4 vz OFEREORIED 8L
KEAEBZ 12D e p 3 2 HE RS VS, AR
BB & 5 IR E D £ E BRI RITT R
KOWTHEBLA-HDIEA SN,

HEAER I BB S B RE 0BON S
HbDTHBML, ThoDEREIXEL THIET
RORBOBEMBIIHEERICE S bDEEZLDS
N T B GREE S 1958193819737, & Suc,
Falconer (1960) 17 45 X U (1956) *iz. &
EHRALOBETFOLZEHHER, @df. @BAHE
KE T E ALK RS BIE I < B~ Dififix
FHORICITEE & 5 & 5 IV 2T 28IKOFRER,
DIDOERicEBELTVWD, ZDLHTETE
WOEZT, N4 Y a TR L TEIEFD
EEBKRIIEEDE SN B05, ER L flfkico
WTREDBNMEST B LDV, LI~ T,
FHRERD S8 SN BEHEEI 2 DA &2
MHLBETOFHAREBEHICEIL DL
EaInb, KFBRD L5 K RERD S BEEHERE%E
Ko EEITE,. SEOENBIRICE T 5:8ED
HRIDBES L0 B aReENSH B, FIZIE. TA
SABER & LT TASAMTENEIRETT - 1
BatnEThb, L, AL -mBEREE
STITR L s & S I BB O BRI KEVDT,
HIERIOBEHEER@OEE I D EED



H LK | LA valc B H B TA S AFR R SEOTERICET 2 5% 83

N5, KRBOHRE, W O>LDIERIcE T
3. MIREOERIC K - Tz LURBEAHEE
DOEEHED S, THREBISETICEG
L2EEEHOBES LURBAHMOEEICE I b
DTHb,

2 EEEHOLE

N4y DBEBREICE Y 3NEREDEEK
3. ZEOHBERICERT 2E5E50EV. i
WYEDOEFSEIE L ficEkd 5 &, NEF
BOEICEED /DI, BIROHERSF VI &K
EowTna,

—H. £B# Lick i) B BIKBER. HBHO
FEhOBINICIRT 1 &, RBRBEROEY» S B
BEILLE > THEDSE V. ZOIH—MOMKT
BAEB®R LBV T, BonfBEic o0 TaEik
ZERE LTV 355, BIROEROED S bHE%
EEFLRW LB > TV AIEEN NI, £0D:#EK
BASE L CHERT A EMNTE S, INET,
N VallBOWTHEBRECB AEEILED
BIRDNBIC OV THREFT LIz lG T A SN0,

FYUHAICBWT,  Savifsky (1950)% 12 7
HE/ 38 AR AR DBRA LT EREHL
AW EM S, ERIEFYIICT D AR
THHEHMEL TS, F/. [6 UVEH T Shim-
amoto-Hosokawa (1969)19° |3 £&F#IMic B
WTTEOREWAS ST & s, BIRIZETY
HWohssERTHEE LI,

AETIE, £F& L EEERICE T 2 NEE
DOBIZERFH., BER, Bk LURHEMAK
RAFRDLILE S S, £E®R LTk T 5 #ED%)
RICHOWTHRE LTz,

£ B K &

MEHE, RTBIORUABAES ., thaA17, K21
DFTI3RETH 3, HEB. HARBOFENHE
Ki34ic7k L1z, ZERIZ1978% L UF19824FiC 1 (FE
—RK12fEfF, 3 RIEEIRETHEMEL 72, #IRFH
REBRLOEBFPFH(8 A & &LED Z 1

ThoMBE%D 2BTH %5, ABTHEE LV
—HE., FVWHIE., TASAMB LT TAIA
NETH2, BIEEOEBEERFREYK. HizE, &
=8 L ORBEENBEREL. SRR VR
HARTDOTER « hEBOFEBAERHD 2 Dic
DI T, RNOR L AEatrEic L ok,

2 B & =R

FzOAUTIE, FRTEDR « tha 1 & WRAfED Y
Bl BEERFRSLIUVRERL R L, 8
BoAEBDHL SHHEKE TOBME R, FRiC
LB, —HE, LW BIUTASANE
BRELLE L, BEBITREERBE - hdEic
_KED -1, —H, TASAMD ZHEHRAE
HEHE « AL 0PPEh - 1205, Ajic 3IBHE
iRz DEIGEVWIN b/ NEd -1, LT,
LV HTERE - hEBRETRD L. BRAERER
EHoEINTH - 12,

BEERFERICDVWTASZE, £EHRHicE L
THEIRKED»-OR., BAEEO—EE, Lu
bBLUTASANRETHY, AR VTIE
BERWDTASAM, B« PEBOTASANE
THhotz, LpL, FRD L bE B - h4
BO—@EL LU LV S INEFEFTI &M%
DEFEEDOMEATR L1,

PR B L O EKES RO B EE DEBEETII,
ABHEPIHICE VTR « hERED EnbIE, Bid
Bo—HE. LW BIUTASANERE»-
fois, EBIO LV b, B hAEO—HEED
%S RIREOEAR LT,

=651, BRI B L USRI E M B
Dok L UXRBAHERAFREE R L2, Bz X
O RFAEBEHA R T IEEIREOMER AR LT,
R DB A EE I B W THEREIEE T
HoteDiF, BEEOTASANEE —HEL X
P EWHIXBOMITH -1, ElREic, HBA%KRTE
WD Wb HE—BEDE. TASAMET
A SAREDRTH -1,

F66iCi3. B L HEFEROMORER O &
fzk KOERBHBHEEGZREAR LU, B—RETE



84

Percentage

Percentage

30

20

10

20

30

40

EEVAESBRERE $595 (1986)

CY=174%
1

T8 I -
o e g2 Mes00 |
' _ v N=155% = !
FM=7a p o4 U820 b = FCV=155% !
Cvu=153%1 L _“V= 1l M=8] | i i
. Cy=141% ] M= 985
N i i . L - CV=166%
] 1 ] -
== : '
..... ' ' ,
1 H ]
- - ] - ' ]
1 ) ]
1 - - ' 1
- - , :
Il L il } L ! 1 1 L 3 i 1 L 1
4.- 1p----12—' 20-- 60 100 140 180 02 06 10 .
i ==
I L ' o :
' ! : E
' ' il — L-a |
' ' | M=gp | M= 113 : I
=72 ! — M=182 CV=152% CV=159% ! :
Cv=158% | CV=164% VT loek L
_____ J H
- - - ]
'89 82 , ‘ M= 883
82 H CV=169%
]
Tuber number (N ) Tuber size (g) I\CA\TE(}%;%
1
- 1
L R Tuber yield (g)
LA
1 1
I"J !
! i
[M=75 M= 148
' CV.=195%
i
]

il L L i

50

Starch content (%)

20 50 80 110140170200230260

Starch yield (g)

Growing
early stage

Growing
late stage

Fig.34 Comparison of frequency between growing early stage and growing late stage in

agronomic characters



ARk vt vak B 5 TASARMBGEOSEECET AWME

Table64 Mean values, genetic coefficients of variation(G.C.V.) and heritabilities (h%)
between medium growing stage and late growing stage for agronomic characters
under early, optimun or later harvesting stage

Matu- Harvest Tuber number Tuber siz Tuber yield Starch content  Starch yield

Ttems

rities stages ‘78 82 ‘78  '82 ‘78 82 ‘78 ‘82 78 82
EM Early 747aD 7.4a 9la 94a 676a 672a 133a 12.8a 84a 80a
’ Late 8.1b 8.1b 132b 112b 953b 874b 148b 14.6b 132b  120b
Mean
L Early 72a T.la 7ia 78a 509a 532a 14.2b 14.6b 67a T2a
Late 84b 8.3b 118b 113b 1017b 892b 16.8¢  17.0¢ 161b 143b
B M Early 26 20 21 19 22 15 13 12 29 15
! Late 25 19 19 19 21 12 18 14 33 22
G.C.V.(%
%) Early 16 21 35 38 33 30 16 15 32 26
L Late 16 21 31 31 26 15 20 17 30 16
Early 70 71 64 69 71 74 79 71 70 67
\ EM pate 65 70 60 65 69 62 85 85 73 75
s (%) Early 65 173 89 89 78 79 87 81 CI
L Late 62 72 83 82 72 T4 92 89 72 69
E;early maturity, M;medium maturity, L;late maturity

1);numerals followed by the same latter are not significantly defferent at the 5% level according
to Duncan’s multiple test

Table 65 Genetic and phenotypic correlation coefficients among the agronomic characters in
each growing stage

Matu- Tuber number Tuber size Tuber yield Starch content Starch yield
Characters ;1o Stages —gg™ 7gp ‘78 ‘82 78 '82 ‘18 82 8 82
M Early -5 =79 .76 .25 .57 .43 .81 .51
Tub b 7 Late —-55 —63 .70 .45 .83 .33 .84 .49
uber number
L Early —16 —=50 .29 .18 .18 .07 .28 .21
Late —48 —82 .06 .15 .29 .09 11 .01
EM Early — 54*%— 76%* 100 .37 =30 =55 -03 —.15
Tuber i 7 Late —.b4%* — 63** .19 .40 —41 —19 —13 .15
uber size
L Early — 15 —.49* .89 .75 —29 —55 .76 .65
Late —.44* —80** .80 .67 =05 =33 .64 .25
EL Early .73%* .29 .14 .36 .44 .19 .90 .57
Tub old ™ Late  .70%* .43* .19 .41 .42 .22 .90 .78
uber yie
L Early .36 .19 .8o¥*  75** —29 —59 .91 .91
Late .09 .09 LB4**  gh** —08 —45 .79 .49
EL Early .54* .40 —27 —48* .40 .13 .78 .61
" Late .TT** .34 —35 =20 .45*% .20 .15 17
Starch
content L Early .11 .07 —27 —5B2* =25 —62*%* A1 .29
Late .27 .09 —04 =32 —10 —40 .67 .57
EL Early .78%  50% —08 —09 .90%* .63%* | 75%*  bG5¥*
Starch vield 7 Late  .81%*  48% —.07 L1600 L90** T9X* TIXF TEwE
arch yie
L Early .36 .21 JT2RE63%F grFF g2%* 14 .22
Late .22 .04 L61*F* 28 B1** 56%*F  66*F  54**
E,early maturity, M;medium maturity, L;late maturity

Right diagonal;genetic, Left diagonal;phenotypic
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Table 66 Genetic and phenotypic correlation coefficients between early growing stage and late
growing stage for agronomic characters

w Corre- Matu-
Late lations rities

Tuber number Tuber size

Tuber yield

Starch content Starch yield

78 82 8 82 78 '82 78 82 8’82
EM .8 .98 —76 82 46 27 .69 .36 .64 .48
Tuber L 43 .87 —70 =75 —~56 —24 .18 12 =51 —24
number E.M  .8I% g4%*  —g7¢ _q7Hx 43* .23 B5%* .32 J60%* .40
L L34 BIM —BE%F —72% 40 —23 .17 12 =3 —22
EM —50 —63 .98 .83 24 .35 =36 —40 —02  —07
Tuber L —37 -7 84 .95 64 .50 —22  —41 .52 41
size p  EM —45* —s8*r  86*r 76% 18 31 —3 —34 —04 .04
: L —31 —69% 0% 91%* JB0%* 50 —21  —40 ATF .39
EM .61 .47 —09 =05 5 LT .45 .03 .71 .52
Tuber L —18 —16 60 .66 46 61 —18 —5  —34  —45
yield E.M  .58% .42 —10 —04 BTRFB4¥ 42 .02 B5%%  46*
L —12 =11 J56** GO** A43*  5TY* 15 —B0* =33  —40
EM .60 .41 —46 =56 31 .4 .94 .94 .70 .59
Starch L -2 —14 —28 =50 —34 —63 .95 99 =02 —30
content E.M  .58% 37 —43% —52* .35 .21 LQI¥* BTRR g%k 5%
L —2 -4 —27 —49%  —31 —6I* 93%*  g4%* —04  —29
EM .66 .56 -31 -3 59 .30 .75 .61 .76 .70
Starch L —271 -2 .28 .08 —14 —08 45 47 .28 .10
yield EM .41 .51 =30 =35 56** 28 JTIR* BEWE qpek gk
L —19 —20 26 .08 —15 —.04 A43% 40 .28 .11

G;genetic. P;phenotypic

E.M;early and medium maturity
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Fig. 35 Frequency distributions of lines, mean values (M), standard deviation and coefficient

of variations(C.V.) of 300 lines in 1 st clonal generation and 2 nd clonal generation

for main agronomic characters(Test 1)

Table67 List of the cross combination and number of lines examined

Konkei 13 x 58103-510(8), Hokkai 43 x 58103—510(9), 60082—552 x 58103—510(43),
K61007-45 x 58103—-510(39), K62117-47 x 58103-510(17), Kon—iku 4 x Hoch.(7),
Konkei 8 xHoch. (3), Konkei 5 xHoch(15), Konkeil3xHoch(19), Konkei 14 x Hoch.(4),
Konkei 18 x Hoch.(76), Hokkai 29 X Hoch.( 3 ), Hokkai 43 x Hoch. (10),

Shimakei 476x Hoch.(17), K 61009-125xHoch. (12), K 62089-75x% 58103—510 (18)

( );No. of lines

i DV TIEHRERE Zh 2TV, BED
Dk ERAL U 1, BIRECL) JEREIKICE S
22D PE & R EEEROFIEL O,
BIZEER(AG)IIRFEKICE T 5 2AKDFH
i & BIKEAER OB L DE, B LU EKD
(S E)IERHBKICE T 2 BIZEGED KD
P HHE LT

2 B O# 2

1) FHESLUVEREY

AER 1 BV BB EEEK(11.0. 98EIZME
&, FFEK TOBETRT. LUTER TEL.
—fEE (528, 65.19). L HIE(556.6. 60
6.1 ) B LU TARANE055. 1151 ¢)EF %k
BRI TR » 120 BHOERBMELRMERE b
FOSEMBLRRTHRORE L, 20T, —@
F(27.3. 25.6%). TARA(26.2. 225%) B &
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Fig. 38

Frequency distributions of selected lines in 2 nd clonal generation derived from

selection for I to IV quardrant in rejection ellipsis (P=50%) of each combination of
two characters with starch content and tuber number, starch content and tuber size,
starch content and tuber yield in 1 st clonal generation
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Table 68 Efficiency of selection for starch yield in 2 nd clonal generation derived from
selection for I to IV quardrant in rejection ellipsis(P=50%) of each combination of
two characters with starch content and tuber number, starch content and tuber
size, starch content and tuber yield in 1 st clonal generation

Selecied / Cont-

Direct selection

Indirect selection

chara- rol Quard- Efo. (1 st clonal gene.) (2 nd clonal gene.)
cters chara- rant . Starch Starch
(X) cter lines X yield yield A6 SEW
I 46 15.9 144.7 ¢ 39.0 136.5 ¢ 214 18.6
Tuber Starch I 35 8.6 92.1 —13.4 115.2 0.1 0.1
number/ content 1 42 6.4 75.2 —30.3 974 —17.7 —154
v 27 13.3 114.1 8.6 109.2 —5.9 -5.1
I 27 62.3 ¢ 120.0 14.5 134.4 19.3 16.7
Tuber Starch I 46 39.6 115.2 9.7 120.4 5.3 4.6
size / content 1I 33 43.1 89.8 —15.7 108.9 —6.2 —5.4
v 44 72.7 101.1 —44 116.7 1.6 14
I 46 67734 138.8 33.3 146.6 315 27.3
Tuber Starch I 40 3876 79.1 —26.4 105.9 —9.2 -7.9
yield content I 31 4106 68.5 —37.0 91.3 —23.8 —20.9
v 33 T791.2 141.3 35.8 128.6 13.5 11.7

1;selection differential of starch yield
AG;genetic gain of starch yield

SE;effectiveness of selection for starch yield

SN EROZFEIRICB T 2 TASAPEDHE,
EHZEBENG)B LU EIENER(SE)ER LT,
TASAME Fob . —EEB RO LLVWHIE
KEDRpEInzB&IREER, WbENEET
A AT, KB« BTASAM, BLUBIN « 5
TABAMD AR Rk %2R 3 EAERTH B,
O EHBEMOTAISANEOBEEERI.,
Lo bINEE TASAMDIEE BIC & 258K
bREL, 20T, L0 —HEDIETH -
120 LTchio T, BENRETASAME L0

WEDRHERKIC L 2550 158% % " Lkb %
L FobBEDHAEN129% T hic DX, —
HEECHEENEE B TRO/NEM -7,

£ Z=

HER 1 KRB L B3 TASAME v b EL
—EEHLZVELVSINEED 2B L DEE
B TASANBO BRI RIS TEETIE
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Table 69 Effectiveness of selection for starch yield in 2 nd clonal generation based on
selection for I quardrant of rejection ellipsis(P=50%) for tuber number, tuber size
and tuber yield in 1 st clonal generation

Selec- Direct selection Indirect selection
Control No. of

ted Quard- (1 st clonal gene.) (2 nd clonal gene.)
chara- mother

chara- cter rant lants No. of Starch Starch AG SE

cters P lines yield yield %)

™  SC I 267 33 204.7 37.0 159.7 18.3 12.9

TS ~ SC I 267 35 203.7 36.0 153.4 12.0 8.5

TY ~ SC I 267 34 234.5 66.8 163.8 22.4 15.8

TN;tuber number, TS;tuber size,
i;selection differential of starch yield,
SE;effectiveness of selection for starch yield

Bz EROAREL, P0T, v, —
BHEOMETH » 1. THhiIREHERERICEWTT
ABSANTEDS E v S IR & DR i b R MR
BALR (B34 0.644** | RHEH0.945%* ) 5L,
DNT, EvbEE O (EAIEIR0.736** . okt
EK0.546*) TERETH O, —HE L OROBE
(B AEE —0.041, FRHEK —0.072) HED -
2o TOXHEEAEHDERVRIHEIKICE T S
TASANBOEIENRICEREEUEREE
gxhd,

DEIC, TASANEDERNRE FEIAERIC
BOWT, BHFBAOBERICL 5 1 REDEKEE
EHoEE L, FVbE, —HEBLIC LV HIX
B4 MIC Y208 L U50% DiERTRE Ti#Eik L
1B EIOERELTA S &, BHEMILIC

TY;tuber yield
AG;genetic gain of starch yield

SC;starch content,

20% DEGEETIEIR LIz & 2 0BRMRET LW
bED312.2%. —HEHISB. LOHIED1T.0
BTH 12, THILERMAEERS I A,
tyvdHicknTi22®s., —HEICBVWT 3.5%
BLU LW SRBIZBWTITOBEIIETASIA
WNEE#ErzhZh#EE LT EERLTY
b, —H. BHIEMOBERIC L 2:ER3EE, E
WHED186%. —HEMI6.THB LTV LV HIY
BN2I3BTH-1o TOEHIETENS, TA
SSANEDERNRIIBHFHOBRICL 5 TA
SAME BB D 2R O EOHMARIC X B8
FHaEm, SREEMSICERT 2 HEICHA~E -
TWAT EMBELITHE ~ 1,

RER 2 —HARL S OMAERIC LB TAS
AE LV dE, —HEH L2V IELEVHINED 2

Table 70 Effect of indirect selection for tuber number, tuber size and tuber yield in 1 st
clonal generation on starch yield of 2 nd clonal generation

Chara- Starch yield in Starch yield in

cter Popu- 1 st clonal gene. 2 nd clonal gene.

Sele- lation . Mean . Mean SE
cted si(¥) value ' value A6 %)
TN 300 20 139.0 ¢ 33.5 129.1 ¢ 14.0 12.2
TS 300 20 106.3 0.8 119.1 4.0 3.5
TY 300 20 151.7 46.2 134.7 19.6 17.0
TN 300 50 122.5 17.0 122.7 7.6 6.6
TS 300 50 109.1 3.6 116.0 0.9 0.8
TY 300 50 127.3 21.8 127.1 12.0 10.4

TN ;tuber number
si;selection intensity
AG;genetic gain

TS;tuber size

TY;tuber yield

1;selection differential
SE;selected efficiency(AG/total mean)



9 AT EERBIEHE 505 (198)

BHIERRXHSNIZEEROS B, §F o507
AHIET S [ RIBOEKBERERIC L ZTARA
WEOERSRE., WTFNOTEHOHME R THRER
1 DZ DFERUC L U TED » 72 T HEREE
RDIFRIL B & & bic, KMABROHEEICEZ 6D
EEZOLND,

TASRANED IR R A ZAFEMN O G &
3 1 RIROEREAEME (K69, LWL —

HES LU L0 bIEAH I E208 L U50%
OFPCEE TER LB (ETIDAER L THD
&L ER20%ic B 2 BRIZEOEERDERE., £
LEH81%. —HEBLU EWHINENTT% %
RLT2. CHNERRIEOREIRIC X » TERBEEE
MnsefkictbNTtEnsnsl1%. 1.7%. 1.7%
BRETASANBDOMEEEL L TVWE L%
RLTWA, —H. BEBEMOBERIC & 5EEY

Table 71 Effect of indirect selection for tuber number, tuber size and tuber yield in 1 st
clonal generation on starch yield of 2 nd clonal generation

Starch yield in

Starch yield in

Character  Popul- 1 st clonal gene. 2 nd clonal gene.
selected ation 5i (%) Mean ; Mean N SE®
value value

TN 267 20 213.04 453 1529 ¢ 115 8.1
TS 267 20 198.6 30.9 152.3 10.9 7.7
TY 267 20 198.9 31.2 152.3 10.9 7.7
TN 267 50 202.8 35.1 146.0 4.6 3.2
TS 267 50 187.9 20.2 144.3 2.9 2.1

_TY 267 50 197.7 30.0 150.9 9.5 6.7
note;vid. note of table 70
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Fig. 39 A path diagram and coefficients of
factors influencing starch yield in
three different fertilizer levels
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Table 72 Path-coefficients analysis of the influence of agronomic characters on starch yield

in three different fertilizer levels

[tems Low Standard High

Tuber number(1) vs. starch yield(4) -r-coreroreereeeeeeees r=.627 r=.493 r=.448
direct effect’ H4 ................................................... .910 .788 .682
indirect effect via tuber size, rig Poa  romeeeeerereeeeenens -.316 -.390 —.286
indirect effect via starch content, riz P3g -orereveeeeees .033 .096 .052
Tuber size(2) vs. starch yield(4) -r-roereerrrrerieneee: r=.218 r=.256 r=.313
direct effect, P24 ................................................... 771 763 ‘755
indirect effect via tuber number, rjg Pig -ooooevrreeemeens —.373 —.291 —.259
indirect effect via starch content, ro3P3q  -ooooveveereres —.180 —.216 —.183
Starch content(3) vs. starch yield(4) «--rererreerrreeeieeees r=.356 r=.494 r=.438
direct effect, H4 ................................................... .552 .648 '607
indirect effect via tuber number, 3z Pig -ooooeeeerereeeees .055 117 .058
........................ 7-251 4.270 _.228

indirect effect via tuber size, rp3 Poa
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RNWAERTIEL LD E L, FlZIE, ZRX
(X NTIR#i 73 db 2 ZDRBIX (Y ) TR ICEIR L
iR ES L, Faleoner  (1960) 7o
BT HEV CRy =i-hx-hy -rg-0 py ORI L 0 2t
BB EMNTEDL, b E, §HTME CRy O
MAZHEIX (X)) CHIEEE L 722918 Ry L0 K&

Table 73 Indirect selection efficiency expressed by the ratio of expected responses under direct

and indirect selection

. . Tuber Tuber Tuber Starch Starch
Envi. 1) Envi. 2% nurlilber size yield content yield
Standard ~ Low 0.978 1.028 0.903 0.928 0.918
High / Low 0.789 0.985 0.804 0.926 0.824
Low " Standard 1.019 0.973 1.033 0918 1.085
High /" Standard 0.950 1.007 0.973 0.996 0.958
Low /" High 0.904 0.906 0.968 0.922 1.058
Standard ~ High 1.045 0.979 1.024 0.992 1.040

1);environment conducted indirect selection
2);environment conducted direct selection
Indirect selection(CRy/Ry);rgxy .ix/iy .hx/hy

CRy=rg xy .iy .hy.0 py

Ry=1x.hx.0 py

ix 1y ;selection intensities under environments, X and Y hx, hy;theroot of heritability of
trait under environments, X and Y 0 py ;phenotypic standard deviation of trait under

environment Y
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Table74 A proposed model of breeding for high starch yield varieties

No. of Selected

Repli- plants No. of
Years Generations per true seeds Method of selection
cation plot plants or
lines
1 Crossing 1 1 200,000- Well assessed parents should be used for
300,000 crossing.
true seeds
2 Seedling 1 1 40,000- High starch content plants are selected by
generation 50,000 based on specific gravity.
plants
3 1 st clonal 1 1 600-700 The cross combinations of many plants are
generation plants selected mainly with regard to agronomic
characters by the rejection ellipsis method.
Selection of plants are conducted mainly for
starch content, and with regard to tuber number,
tuber size, tuber yield and starch yield select
with very low plants.
4 2 nd clonal 1 10 60-80 Selection of plants are conducted mainly on
generation lines maturity, tuber number and tuber size. And
selection of plants with regard to starch
content finish in this generation.
5 3 rd clonal 2 15 20-30 Selection is conducted mainly with tuber yield
generation lines and starch yield, furthermore, the selection
method in medium growing stage utilize.
Moreover, selection intensities for agronomic
characters in the each generation are able to
refuse to the values to shown in the table 48.
6 4 th clonal 3 15 5-10 ditto
generation lines
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Table75 List of varieties used

in the experiment

1) 2) 3)
Variety or Combination Matu— B?ee_ I o 1 NV VI VIV
No. . rity ding || | | m | | | |
line Female x Male coun-l{ 2 3 1 1 2 2
ty
1 Waseshiro Konkei 7 x Hokkai 39 Early [Jap.|O O O O O
2 Qojiro Irish Cobbler x Norin 1 ” ~ IO O O O O O O O
3 Hon-iku 393 Tuno x Nemuro-murasaki ” » 1O O
4 Chitose Irish Cobbler x Hon-iku 393 ” ” O
5 Early Gem Russet Burbank x 96-56 ” Ame.|O O O
6 Early Norther Seedling of Early Rose ” ~ 1O O O O
7 Irish Cobbler Bud mutation of Early Rose ” » O O O O O O
8 Norland ND 626 x Seedling E. rose ” e
9 Red Warba Bud mutation of Warba ” » O O
10 Triumph Peerless x Early Rose ” » O O
11 Warba Triumph X Minesota 4-16 ” » 1O O
12 Bliss Peerless x Early Rose ” » O O O
13 Early Rose Seedling of Garnet Chili ” »~ 1O O O O
14 Red Beauty Unknown ” » 1O
15 Eerlaine Irish Cobbler x USDA 43055 ” e O
16 La Soda Triumph x Katahdin ” » 1O O O
17 Early Ohio Seedling of Early Rose ” » 1O O O O
18 Golden USDA 43106 x USDA 43543 ” » 1O O O
19 Houma Charles Dowing X Katahdin ” » 1O O O O
20 Charles Downing Unknown ” »~ O O O O
21 Earlist of All Unknown . ” ~ O O O O
22 White Rose Seedling of jackson Potato ” » 1O O O O O O O
23 Tawa USDA B76-23 x USDA B595-76 ” » 10 O O
24 96-56 3895-13 x Earlaine ” Ger.|O O O o O O
25 Frihmolle Samling 118 x Jubel ” 7 O
26 Eersteling Early Primrose x King Kindney |Early |Eng.|O O O
27 May Queen Unknown ” 2N OCHONONONONONONG)
28 Prueski Rannij Unknown ” Ros. |O
29 Kannan-aka Unknown ” Kor. |O O O
30 Nemuro-murasaki Unknown Medium |Jap. |[O O O
31 Setoyutaka Saikai 10 x Unzen ” » 1O
32 Toyoshiro Hokkai 19 x Eniwa ” » O O O
33 Tarumae Oojiro x Hochprozentige ” » O O O OO0
34 Hatsufubuki Irish Cobbler x WB61037-4 ” » 1O O O
35 Shimabara Norin 1 X Gineke ” » 1O O OO
36 Unzen Norin 1 x Katahdin ” » O O ONONONONG
37 Hokkai-shiro Irish Cobbler x Pepo ” »~ 1O O O O
38 Ofukuron Unknown ” » O O O
39 Rankoku 3 Unknown ” » 1O O O
40 Kintoki-imo Unknown ” » 1O O O O
41 Bifuka-shiro Irish Cobbler x Deodara ” » 1O O O O
42 Iwate 4 Belgium x Nemuro-murasaki ” » 1O O O
43 Rankoku 5 Unknown ” » 1O O @)
44 Eniwa Shimakei 267 x Shimakei 232 ” » 1O O O 0O 000
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45 Nagasaki-zairai(B)
46 Hokkaikogane

47 Norin 2

48 Norin 1

49 E 5244-2

50 Kon-iku 1

51 Kon-iku 2

52 Long White

53 529-1

54 Russet Rural

55 Wheeler

56 Green Mountain

57 Mountain

58 Chenango

59 Vermont Gold Coin
60 Pawnee

61 Plymouth
62 Katahdin
63 Chippewa
64 41956

65 Cherokee
66 Essex

67 Pungo

68 S 45208

69 Rural N. Y.
70 Sebago

71 Sequoia

No.2

72 Menominee
73 Pavo

74 Amyla

75 Deodara
76 Pepo

77 Tuno

78 Fontana

79 Erdgold

80 Bertita

81 Phulwa

82 Bintje

83 Saskia

84 Record

85 Mentor

86 Froma

87 Alpha

88 Eigenheimer
89 Gineke

90 Libertas

91 Regina

92 Fina

93 Isola

94 Glad Stone

Unknown
Toyoshiro x Hokkai 51
Irish Cobbler x Pepo
Irish Cobbler x Deodara
Irish Cobbler x 4912-25
Shimakei 259 x Cherokee
Benimaru X 96-56
Unknown
Unknown
But mutation of Rural N. Y. 2
Unknown
Dunmore x Excelsior
Unknown
US 46110 x Bxs/1
Seedling of old J. Peachblow
Rural New Yorker 2 x Katahdin
Mohawk x 96-56
USDA 40568 x USDA 24642
USDA 40568 x USDA 24642
USDA 24642 x USDA G.S. 9-1
96-56 x 528-170
ABX/6 x 1152(F; Triumph)
96-44 x 528-170
USDA 43106 x USDA 44043
Seedling of Rural New Yorker
Chippewa x Katahdin
Green Mountain x Katahdin
Richters Jubel x 44537
Samling X Samling
Flava x BRA-Stamm
Deutsches Reich x Jubel
Deutsches Reich x Jubel
Jubel x Klio
Seedling of Fram
Industrie x Jubel
USDA AC.25959 x USDA AC.25953
Unknown
Munstershe X Fransche
Rodc Eersteling x Herald
Trenctnia X Energie
Maritta x Matador
Record x Triumph
Paul Kruger x Preferent
Blauen Riesen X Franschen
Ultimus x Record
Bato X F; (Souvenir x Record)
Libertas x Voran
(Edel.xAcker.)xMPI1-(S.dxE.)
(Sab.xVoran)xMPI-(S.d.xF.)

Arran ChiefxF; (Maj.xG.Sco.)

”

”

”

”

”

”

”

”
”
”
”

”

"
’”
”
”
"
”
Ger.
"

”

”
”

”

Ind.
Hol.

”

”

”
”
”
”
”
”

”

Eng.

Ame.

Max.

0000000000000 000000O0000 0000000000000 OOOOOOOOOO0O O

0O 000000000 O 000 000 0000 00000000000 O

OXORORG,

ON®;

0000

00 00
O 000000000 O 000 000 0000 00000000000 O

OO

0000

(O ONO)

OR®,

O 00O

(OGO ONE)

O O O O

O O O

O O O O
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95 1682-c(1) Unknown e
96 Pentland Ace Unknown » v 1O
97 1512-c(16) Unknown |7 |O
08 Arran Banner Suttons AbandancexSuttons F. ” ” O O O
99 Detskoe Selo Unknown 7 |Ros. |O O O
100 Klasneufimsk Unknown ” ” O
101 Lorh Unknown » | O
102 T1AC 2339 Unknown # |Bra. | O O O
103 Kannan-shiro Unknown # |Kor. | O O O
104 Brasovean Katahdin x Merkur 7 {Rum.| O
105 Bifuka-beni Unknown Late|Jap. | O O O
106 Dejima Hokkai 31 x Unzen o ” O O
107 Chijiwa Shimakei 278 X Unzen ” ” O O O O O
108 Myojo Nemuro-murasaki X Pepo ” ” OO O
109 Furumaki Unkown ” ” O O O
110 Yukijiro Kennebec x Norin 2 ” ” O O OO0 0O OO0
111 Niseko Norin 1 X Mirabilis ” ” OO O
112 Tachibana Norin 1 Katahdin ” ” O O O O O
113 Youraku 41089-8 x Norin 1 ” ” O O O O O
114 Kushiro-san Unknown ” ” O O O
115 490030 Placid x B596-46 ” ” O O O
116 Nemuro-beni Hon-1ku 393 X Parnassia ” ” O O O
117 Rishiri 41089-8 x Norin 1 717 O O O O 0O
118 Kon-iku 16 Mutation of Benimaru 1 ” O O O O O
119 Kon-iku 10 Benimaru x Eniwa ” ” O
120 48097-3 Unknown » v O
121 Shiretoko Hokkai 24 x Shimakei 291 ” ” O O OO O O O
122 Benimaru Lembke Frihe Rosen X Pepo ” ” O O OO0 0O OO0
123 Konafubuki Toyoshiro x WB66201-10 ” ” O O
124 Hokkai-aka 2070 ab(31) x Shimakei 290 ” ” O O OO0 OO0 0O
125 41089-8 40133 x S538248-12 ” ” O O O
126 Bihoro Hokkai 29 X Hochprozentige Late | ~ O O O O O
127 Canso S.demissum x Katahdin # |Ame.| O
128 Kennebec B127 x 96-56 17 OO O OO 0O
129 Saco Unknown ” » O O O
130 Merrimac 96-56 X Saranac ” ” OO O
131 Atleet Panther X Profijt ” ” O O O
132 Multa Oberan. x (Record x CPC 1673-1) ” ” O
133 Furore Rode Star x Alpha » |Ger. | O O OO0 OO0 0O
134 Jubel Victoria Auguste X Sadmling78/92 ” ” O O O
135 Skutella Spekula x (Friuh.xGulz,633) ” ” O
136 Ultica Brennragis x Jubel ” o O O O
137 Shirodoitsu Unknown v
138 Merkur Industrie x Jubel ” ” O O O
139 Erdmanna Aquila x Merkur ” ” O O O
140 Maritta Samling Weih.—Step.xMittelfuhe ” ” O O OIOOONGS
141 Parnassia Deus ches Reich x Jubel ” o O
142 Tunika LU56/86/21N x LU51.183/2 A Ne) @) O
143 M.Hindenburg Ismene x Jubel ” ” O O O
144 Panther Stam.BRM x Tiger w7 1O O O
145 Prof.Wohltmann| Daber x Erste von Fromsdorf ” ” O
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146 Capella
147 Susanna
148 Voran
149 Fortunia
150 Fabricia

151 Starkereiche Nr.1

152 Ackersegen
153 Adelheid

154 Hochprozentige

155 SB 458/49
156 SB 458/52
157 Conchita
158 Elenita

159 Gabriela
160 Anita

161 MB 124-2
162 MB 135-1
163 MB 136-6
164 MB 184-1
165 Greta

166 Ultimus
167 Noordeling
168 Pimpernel
169 Irene

170 Ehud

171 1506-b(9)
172 Kameraz
173 IAC 307

174 TAC 2968
175 Magura
176
177
178
179
180
181
182
183
184
185
186

Ezonishiki
Musa

Teton

Rode Star
Sirtema
Prevalent
Mara
15612-c(16)
Dorita

Russet Burbank

Lembke Capella

Edda x Samling
(S.dem.xS.tub.)xAquila
Kaiser Krone x Shate Gold
Ella x S.andigenum
Ostbote x Hochprozentige
Alma x Model
Hindenburg x Allerfriiheste Golbe
Samling x Tiger
Bliicher x Furst Bismark
Ostbote x Hochprozentige
Capella x F; (Erntedank x Aquila)
USDA AC.25959xUSDA AC.25958
Unknown
Unknown
USDA AC.2131-3xUSDA B25953
Unknown
Unknown
Unknown
Unknown
Ackersegen x Flava
Rode Star x Pepo
Bravo X Jam
Populair x (Bravo x Alpha)
Furore X Bato
Panther X Karna 149
Unknown
(S.dem.xG.Naradnyi) xSickin.
Unknown
Unknown
Katahdin x Merkur
Dunmore x Excelsior
Unknown
Bud mutation of Burbank
USDA 45146 x Earlaine
Unknown
Prof. WholtmanxErica
H. 123axFhithmoslle
AmbassadeurxLoman M54-106-1
Ehud x 22731
Unknown
Unknown

”
”
”

”

”
”
”
”
”
”

”

Medium
Early
Medium
Late
Early
Late
Medium
‘Late

”
”
”
”

Max.

”

”

”

Hol.

”

o O
e
OO0 O
o0 O
Oo0 O
e
oo 0
OO0 O
oo o
OO0 O
o0 O
oo o
e
oo o
oo O
o0 O
oo O
OO0 O
oo o
OO0 O
oo O
e
e
oo 0
O
oo 0
oo O
OO0 O
o0 O
1o
e
e
O
e
O
e
e
e
fe)
O
o

O O

©c O 00

O 000
O 00O
O QOO

1) Maturity of varieties, based on data taken from 1969 to 1980.

days.
2) Jap.;Japan

Max.;Maxico Bra.;Brazil
3) I—1; Chapter
I —2; Chapter
I —3; Chapter
I ;Chapter

Medium variety;from 111 to 130 days.
Ame.;U.S.A.

I
I
I
il

Ger.;Germany
Rum.;Rumnia
Section 1(n=178)
Section 2 (n=118)
Section 3 (n=44)
(n=118)

Kor.;Korea

Ros.;U.5.5.R.
Ind.;India

IV—1; Chapter IV Section 1 (n=40)
VI—1; Chapter VI Section 1 (n=43)
VI—2; Chapter VI Section 2 (n=43)
VI—2; Chapter VI Section 2 (n=43)

Early variety;shorter than 100
Late variety;longer than 131 days.
Hol.;Holland

Eng.;England
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Studies on Breeding Methods for High
Starch Yields in Potato

by

Norio MURAKAMI

Summary

This study was conducted to find out ways of increasing the efficiency of breeding for high

starch yields in potato.

1 Selection of parental materials for crossing

{1) Starch characters were examined in 250 potato varieties and strains. It was observed that
the 6 varieties, Kon—iku 6, Mara, Hokkai 33, Atleet, Konkei 25 and WB59177—4 have less
ash content, and that the starch granules are larger in dimeter and longer in length. Based
on principal component analysis, 118 introduced varieties were evaluated for their agronomic
characters. As a result, 11 varieties, such as 96—56, Tawa, 529-1 and E5244—7 proved to be
useful varieties having excellent agronomic characters for breeding.

{2) Finlay - Wilkinson’s method was applied for estimating the parameters of seasonal st-
ability in 44 varieties, and it was found that varieties such as Parnassia and 529—1 had hig-
her seasonal stability in starch yield (SY). The varietes highly susceptible to late blight sho-
wed seasonal instability for each character. It was also shown that sesonal stability is.influ-
enced by such climatic conditions as air temperature, soil temperature and rainfall.

{3) In this experiment 301 cross combinations were examined in the seedling generation( 1957
—1975) and the number of true seeds examined was about 2,160,000. Selection ratioswere 0.5
6% in the lst clonal generation, and 0.04% in the 2nd clonal generation. The Toyoshiro variety
was used as the female parent. Similarly WB60015—7, Hochprozentige and Eniwa were used
frequenti}; as the male parents. Excellent progenies appeared in crss-combinations of Eniwa.
(4] The main characteristics showed highly positive correlations between mid—parental values
and progenie’s performance in the 2nd clonal generation in 137 cross combinations. Further,
it was elucidated that progenies from cross combinations had earlier maturity, higher tuber
yield (TY) or higher starch content (SC) and SY than their mid—parents. Degrees of heteros-
18 (-I*:/I\-/I_P) of some characters were generally higher in such crosses which have smaller mid-

parental values.

2 Genetic parameters of the main characters and their mutual relationships

{1) With regard to all the leaf characters, petiol index had the highest heritability value and
terminal leaf area had the largest genetic variation, suggesting that such leaf characters are
dominated by common genetic factors. There were relatively high genetic relations between le-
af index and TY and SY, and also between leaf lenghth and SC and SY.

{2) The stem length as the stem characters had the highest heritability value and a large ge-
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netic variation. The stem length was positively correlated with tuber number (TN), SY and
SC. The stem diameter also was positively correlated with tuber size (TS). However, there w-
ere highly negative genetic correlations between stem number and TN.

{3) As to flower characters, style length and sepal length had the highest heritability values.
There were highly significant genetic correlations between the length of sepal and TY and SY.
(4) The growing period and dormancy period on the physiological charactershad high heritab-
ility values and large genetic variations. There were highly negative genetic correlations between
growing period and dormancy period, whereas highly positive genetic relationships were found
to be between growing period and yield characters. On the other hand, highly negative genetic
relationships were found to be between dormancy period yield characters.

(5) As regards yield characters, SC showed the highest heritability value and SY showed the
largest genetic coefficient of variation (G.C.V.). There were positive genetic correlations bet-
ween TN and SC and SY,between TS and TY,and between SY and TY-

(6) The ash content and starch granule diameter on the starch characters had the highest he-
ritability values. There were highly negative genetic and phenotypic correlations between ash
content and starch granule diameter, and highly positive genetic and phenotypic correlations
among ash, P, K and Mg content. There were also positive correlations between starch granu-

le diameter, and SC and SY. Ca content was negatively correlated with SC and SY.

3 Variations of genetic parameters with different experimental condition

(1) Heritability values of the main agronomic characters were increased as the number of re-
plications increased. Such trend was remarkable in characters with low heritability values.
Further, there were higher phenotypic correlations between TS and TN, between TY and SY,
and between SC and SY, as the number of replications increased.

(2) The heritability values and G.C.V. of the main characters were increased, as the number
of plants per plot increased. In such a case, genetic and phenotypic correlations between SC
and SY were increased. It was concluded that heritability values of the main agronomic char-
acters increased more as increasing replication numbers than plant number per plot.

(3) The coefficient of variation (C.V.) between plots was decreased as increasing the plant
number per plot. The C.V. of TY, SY and SC showed the minimum values under the conditi-
ons where 20, 20 and 10 plants per plot are grown, respectively.

(4) Tt was estimated the number of plants necessary to decrease the C.V. between plots to 5%
in some characters; 30 plants per row for TY, 2 to 3 plants per row for SC and 45 plants
in 3 rows or 30 plants in 5 rows for SY. It was also estimated the number of plants necess-
ary to decrease the C.V. between plots to less than 10% in several experiments concerning fe-
rtilizer, population density and seed size with different levels.

{5) Besed on data obtained in each generation, it was estimated the least significant differe-
nces between 2 plants or lines at the 5% level. As a reslt, it was seemed to be reasonable
that selection should be done for SC in the 1st clonal generation, for TS and TN in the 2nd

clonal generation and for SY and TY in the 3rd and 4th clonal generations, respectively.
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4 Efficiency of selection in the breeding process

(1) The C.V. of TN, TY and SY in the Ist clonal generation were larger, than those in the
2nd and 3rd clonal generations; showing 31—35% in the lst generation and 15—19 ¥ in the 2nd
and 3rd generations.

{2) The heritability value of SC estimated using mid-parent and their progenies was thehigh-
est, namely over 70%, followed that of SY and TY being around 60%. In the estimation base-
d on the 1st and the 2nd generations the value of SC was higher than that of TY and SY.
In the 2nd and 3rd clonal generations, the value of SC and TS was higher than that of grow-
ing period and TN.

{3) In the 1st, 2nd and 3rd clonal generations there were highly positive correlations between
growing period and SC and SY, between TS and TY, and among SC, TY and SY. On the oth-
er hand, a negative correlation was found to be between TN and TS. Generally the correlati-
on coefficients were increased in the later generations. In the 3rd clonal generation it was fo-
und that there was a large difference between cross combinations in genetic and phenotypic

correlations.

5 Efficiency of selection under different growing conditions

(1) Genetic variations and heritability values were tested under the different fertilizer levels.
Heritability values of TN, TY and SY were increased under the low level of fertilizer, where-
as those of TS were increased under high fertilizer level. As the fertilizer level was higher the
correltions between SY and TN, between, SY and TY, and between TN and TY were decreased,
but those between TS, and TY and SY were increased.

(2) Genetic variations were generally larger in the medium growing stage than in the late
one, and the efficiency of selection for TS, TY and SY in the late maturing varieties was re-
markable. It was found that there were highly negative correlations between TN in the medi-
um growing stage and TS in the late one, and highly positive correlations between SC in the

medium growing stage and SY in the late one.

6 Selection methods for high yielding lines

(1) Rejection ellipese method to select simultaneously the combination of main characters su-
ch as SC and TN, SC and TS or SC and TY, was applied in the 1st clonal generation. Select-
ion efficiency for SY was the highest in the ! st quardrant. Efficiency of this method was
higher than that achieved by selecting each character individually, indicating that this method
is effective for selection of high yield lines in the 1st clonal generation.

(2) The direct and indirect effects of the factors determining SY were different with fertiliz-
er levels. Under the low and standard fertilizer levels the direct of TN for SY were the
largest. and under the high fertilizer levels that of TS was the largest, respectively.

(3) Indirect selections for TN, TY, TS and SY under alternative fertilizer levels were general-

ly efficieny as direct selection under a fertilizer level tested.



	houkoku59
	houkoku59-2
	houkoku59-3
	houkoku59-3
	houkoku59-4
	houkoku59-4
	houkoku59-5
	houkoku59-6





