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Table 1 Acreage and production of spring planting potato, and ratio of
Hokkaido to Japan
Years
1945 1955 1965 1975 1980 1983
Items
A Japan 205.7 207.1 202.0 132.6 117.5 122.3
rea 1)
planted Hokkaido 78.4 86.0 92.8 71.4 64.7 70.9
Ratio(%) 38.1 415 459 53.9 55.1 58.0
Japan 1,737 2,869 3,901 3,155 3,345 3,480
Production2> Hokkaido 599 1,165 2,211 2,090 2,421 2,534
Ratio(%) 34.5 40.5 56.7 66.2 724 72.8
Yield Japan 845 1,390 1,930 2,380 2,850 2,850
(Kg/10a)  Hokkaido 764 1,350 2,380 2,930 3,740 3,570
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Table 2 Use of potato in Hokkaido
Years

Use 1955 1965 1970 1975 1980 1983

D 2)
Starch 617( 53) 1,382( 63) 1,365( 63) 1,168( 56) 1,417( 59) 1,444( 57)
Proceesing 0C 0) 3BC D 50C 2) 142C 7)  338C 14) 399 16)
Sale 175C 15)  219C 10> 333C 16>  309C 15)  351C 14)  396( 16)
Seed 59( 5) 86( 4) 104C 5>  148C 7>  140C 6) 142C 6)
Farmer’s own use 291(C 25)  435(C 20)  221C 10) 121C 6) 64( 3) 56(C 2)
Others 23C 2) 54(C 2) 93C 4) 2000 9 111C 4 9. 3)
Total 1,165(100) 2,211(100) 2,166(100) 2,090(100) 2,421(100) 2,534(100)
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Fig. 1 Acreage of each potato variety in Hokkaido
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Table 3 Diameter(#m) and inorganic constituents(mg/100g) of the starch granule in potato varieties
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Varieties Diameter Ash P K Mg Ca Varieties Diameter Ash P K Mg Ca
J S 45208 259 374 64 44 12
apan
Nemuro-beni 257 157 46 19 8 15| Germany
Rishiri 17.9 167 58 42 9 1.7 | Panther 21.2 141 48 27 8
Norin 2 205 176 38 21 7 18 | Deodara 273 169 53 23 8
Niseko 243 182 52 26 8 1.0 | M. Hindenburg 235 171 54 34 7
Bifuka-beni 228 184 48 21 8 1.1 | Pepo 214 172 33 24 6
Yukijiro 218 185 71 46 12 1.2 | Lembke Capella 207 183 52 25 10
Kintoki-imo 19.7 188 44 28 8 2.9| SB458/49 271 190 51 28 10
490030 213 195 55 25 10 18 | Furore 227 196 5 24 10
Norin 1 16.7 197 37 25 6 1.2 | Fabricia 225 196 60 37 11
Bifuka-shiro 192 198 51 27 8 2.0 | Hochprozentige 248 197 36 36 9
Hokkai-aka 188 202 46 29 7 1.3 | Ackersegen 217 200 53 34 12
Hokkai-shiro 190 202 52 33 9 2.6 | Fortunia 213 200 59 32 9
Shiretoko 180 205 44 36 10 19 | Adelheid 205 205 56 40 12
Oojiro 171 206 38 28 8 29| Ultica 268 206 43 30 9
Unzen 16.7 206 39 22 9 2.2 | SB458/52 219 213 67 49 13
E 5244-2 215 207 47 24 7 16 | Fontana 224 221 45 44 14
Kon-iku 2 199 208 45 24 10 18 | Voran 218 232 72 41 11
Tachibana 216 213 43 21 7 1.1 | Merkur 240 240 54 29 11
Chijiwa 208 215 48 30 8 12 | Erdgold 25,7 258 52 28 10
San-en-imo 208 218 49 40 8 1.9 |96-56 16.5 258 65 34 9
Kon-iku 1 244 219 49 26 13 15 | Erdmanna 229 265 52 38 11
Myojo 249 228 60 43 10 12 | Amyla 179 266 78 54 14
Nagasaki-zairai(B) 222 228 64 39 10 16 | Tuno 236 277 87 50 16
Komagi 207 229 62 30 8 1.1 | Maritta 22,7 296 65 48 14
Eniwa 263 229 62 32 9 14| Jubel 232 333 8 39 15
Rankoku 3 220 233 39 32 9 19 .
Benimaru 243 234 56 35 10 31| Mexico
Ofukuron 19.3 238 45 36 9 16 | MB124-2 229 181 51 20 9
Rankoku 5 190 251 46 27 10 23| MB-184-1 248 219 69 39 13
Kushiro-san 213 253 54 25 8 12| Greta 187 228 47 34 14
Ezonishiki 169 273 45 33 9 2.1 | Conchita 223 230 65 36 10
Nemuro-murasaki 229 284 49 33 12 26 | MB136-6 207 248 54 33 12
41089-8 205 302 55 33 13 1.7 | Gabriela 171 291 62 48 14
Iwate 4 187 323 69 51 10 19| Anita 193 309 71 52 16
USA MB 135-1 209 331 70 54 15
Bertita 214 339 84 44 14
Charles Downing 238 211 38 28 9 21 d
White Rose 228 221 40 27 9 28| Hollan
Earliest of All 226 222 53 29 7 26 | Alpha 202 207 46 34 9
529-1 207 224 45 34 14 23 | Ultimus 212 215 59 26 12
Saco 221 229 40 34 8 1.3 Libertas 181 228 64 29 10
41956 223 233 35 28 6 2.2 | Irene 203 234 48 40 11
Plymouth 225 234 87 52 13 19 | Bintje 22.1 262 59 43 10
Wheeler 175 239 60 35 13 19 | Record 238 267 73 40 10
Early Ohio 205 241 56 33 9 2.2 | Gineke 240 287 58 31 8
Early Rose 203 244 5 39 8 24 | Eigenheimer 204 294 69 44 10
Pawnee 195 247 72 41 12 29
Houma 184 251 41 31 8 21| England
Merrimac 208 253 68 43 12 2.2 | Glad Stone 27.1 160 5 21 10
Early Norther 202 255 39 28 10 20 | May Queen 205 208 4 21 9
Essex 201 262 73 31 12 1.7 | Arran Banner 196 220 61 42 10
Kennebec 252 265 51 36 9 12 | Eersteling 213 222 28 22 9
Katahdin 184 266 74 51 11 1.8 | 1506-b(9) 204 234 170 26 12
La Soda 181 267 69 45 10 2.0
Russet Rural 198 269 64 48 7 17| Others
Long White 187 272 57 30 9 3.6 | Kannan-shiro 233 183 5 28 8
Bliss 182 274 71 43 11 3.0 | IAC 2968 217 204 43 26 9
Tawa 194 276 52 58 14 2.1 | Detskoe Selo 263 225 53 31 10
Mountain 213 288 56 47 15 2.1 | Kameraz 271 232 57 46 14
Early Gem 195 295 29 28 8 29 |IAC 2339 217 244 52 29 10
Sebago 16.6 306 46 32 9 2.0 | Kannan-aka 195 257 45 37 10
Rural N.Y.2 227 306 66 42 9 19 |IAC 307 185 294 78 40 15
Menominee 200 308 90 45 11 2.5 | Phulwa 184 325 46 45 12
Cherokee 247 318 57 58 14 26 lsd. 1% 3.8 76 17 14 54
Golden 190 322 54 42 16 19 5% 19 58 13 11 42
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Table 4 Analyses of variance for the diameter and the inorganic constituents of starch

granule in 1972, 1973, and 1974

Source of Diameter Ash P K Mg Ca
variation ' MS MS MS MS MS MS
Total 353

Varieties 117 23.50%* 9,255.3** 350.30** 230.32%* 32.24** 0.58%*
Years 2 338.99**  13,580.2**  4,655.27**  3,331.88** 426.91** 12.85%
Error 234 3.21 1,308.0 64.24 42.63 6.59 0.11

** . significant at the 1% level

RiR1316.5~27.3 um D EPHIC 0 L 72 #2¢
oo FE1220.0~24.0 am DK & I ICFE L - Hs,
SutE RT3 Deodarahf &K & <, Glad Stone,
Kameraz ¥ & U SB458/49 8 " 11 & 27.0 #m)
FTRED o, TASARRRE L CEESH
TVAHNBLV T =7 @FRPREVATH -1,
BRERTEEL). M4 v BRI TR
FVHDONELEHYRTemERL, TAYHD
5 20.7 pm s KO FHE O 20.8 pmic LR
LTH20umE&KEM-72, 2FEH, N4 YT
BEEHEE L TERESN SN E . RIREIE
DBEHR(EIDE T T TASAZED GV RENS
WHHTH b,

K Esi3 141 ~374 g O FFHIC 54 L1z, 13

MS; mean square

anfEAS 300 m Ll EAsR L, Ko gl 200 ~
300 mg DEFHIC A - 72, BFEMRERIC L 2HE
HiFg 0.2 % (200mg /100 5. 7K5718%. —%#)
LIND & 01322088 & /D78 -t SFERITIE,
545208, Bertita. Jubel® & MBI135-145 330
mgll ET% . Panther. %4, Glad Stone.
) ) B8LU Deodarans 170mg LI T TEH -7,
B, FINBLU =713 230 mEjEERL, 2
M1 53197 mg &0 » 120 T 2 ) D BEKTE
35266 maER L, BOEBIU NI vDZEN
WCHE L T0% &% -1 2FE0D, TAYAT
HARAMEE L TOBRASEV D TASAGE
DRI L IS W L Kk B,

P &8 (328~90ng LHEAVEICHM L 72. &

Table 5 Comparison of the diameter(#m) and the inorganic constituents(mg/100g) of starch

granule in potato varieties breeded in Japan, USA and Germany

Number

Diameter Ash P
Country of
variety M+ sd C.V. M+sd C.V. M+sd C.V.
Japan 34 20.8+2.6 12.5 219437 16.9 50.2+ 8.7 17.3
USA 30 20.7+2.3 11.1 266+ 37 13.9 56.8+15.0 26.4
Germany 24 22.7+26 11.5 220+46 20.9 57.5+13.9 24.2
Total 118 214+26 12.1 238+45 18.9 55.3+12.8 23.1
K Mg Ca
Country
M + sd C.V. M +sd C.V. M+sd C.V.
Japan 30.6x7.7 25.2 9.0+1.7 18.9 1.76+ 0.57 32.4
USA 38.7+9.1 23.5 10.5+2.5 23.8 2.19+£0.51 23.3
Germany 35.3+8.9 25.2 10.8+2.6 24.1 1.49+ 0.39 26.2
Total 34.8+9.3 26.7 10.3+24 23.3 1.80+ 0.50 29.2

M ;mean value, sd;standard deviation, C.V.; coefficient of variation (%)
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AE 2 RRHE - R ERER IR T T,
KB LU SREER 6 1R Ui, KX
13.7~40.9 emDEFIT A L, FIF D niE
#3200~ 260umDKEI B Lz, BiE.
BT Lorh»340.9 sm A RLERHREL, D
W, IRE 65, Marak KU WB59177-4DIHT
H0, 1455 « ZHH30am P EAIR U, Y
7713224 amTROR/PEVSTH » 72, K5
&mI3100~439 g D EIFIC A L, 1255 « R
HB02%LINTSH » 12, &FE « THITHE. R
%85 hikbE . JL#E435. Lorh, 490012%
LU Blenita?s CHUZDNTE (., 12558 « Rk
H250mLl FTH -7t —F. Canso ($F b /D13
{. Saskia, 1682-¢(1). HREF 10, REFLTS .
Jb#533%5 % L U Pentland Ace (3 941 $120mgL)
FTTH-1t, i, havo, BEELIU Y
77 X320 LT, 7ol 200 ng TR
BWWHTH -1z, T, REHAE L THAHEE
DEh -1 WB60015—-7, K 66018—154, 64030—
525%5 X 7% WB59177 —413.190~260ngD EiBEIC & -
720 PAEII26~ 128ng DEFIC /M5 LTV, &
HEVOEFILI43STH D, DVT, 1512-c(16),
+ b4 #, Chenango. Jt#E27%5. Chippewa,
H%335. Jb#Es35 8 LU 64030—-525DIHTH Y,
WINB80mgll ETH -, KERIZ19~65m9D

#PHic oy L. Jb#B435 . 1R%R33%5, 64030—525.
Lorh. Elenita, L#82755 % & (£48097— 3 {360 ng
PLET%E D - 42, Saskia, Sirtema® L PIRELITS
{320mg LA T TEL K D ih > 12, MgERI322~
TomgDEHIC A H L, KRAEGRICED 2 EEI3E
BT21%8 &Pt -1, £ LT, JL#B435,
Chenango. K 66018—154, Magura, £ +a24HE
FUIRRITFIL 55 mgll L CE D 51, CaBRIB
0.2~24ngD&MICHF L, KE 20 R« Rk
1.0 gLl FTH - 712,

-1 =

TASADEARRSEITIo—-XET7iaory
F o THb, FORDITEEITHERHLTHBRET
3T EoREMEOEBY. RAE. BERE
DIEEHEH SN TV B 53108 AER T M7, iR
TED HBRHIBB B HEL L EERYSEIT OV
TR L 72

HRICD0T, 719671 4 SO HE
o fERERAAD Iz, BIL . &R - L8k (19
59)1333 6 EO M LEB LB WETH 2
LRt RaBLUY vEEERIZOVT, KE
c ERE1957°1 5 S DWTANT L, SaRERd
EROHDBLEEBHI, X bic, S A977)
B2 13 8 RIEOKIR, KA. P. KBLU Mg
BroL, REMBXUERMEICERDH B C
EERHODIC Uz, ARBOER, HEglickuw
TREME LUFEKRBICEEESRD LN, T
5OHE L IIFFEBOMR %52, FRAE» 5D
TASAFFHIIRRIRO O EE L, KRR
/NRLRIC LB U ClatbEas s < . MLERRE
REDMENS & OFElnsd 220, Lk »>T, iR
DEHEBEEIRZVHOEERIHRE LTV S,
INE T, TASAME X PEHRIEIS S5
Pt HEEE R L, RERAL U THABEE DS
-1 RB 55, WB60015-7. 64030-525. K660
18-154% £ U WB59177-413 28.0 um L EA7R L,
REVLHICEL TV,

IkREREP, K, MgBLU CagBLDHAL
i EOARBABIEAS RS Stz (FT), Licns
ST IKAEREINS DEHBEAEREDSDIC
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Table 6 Diameter(#mM) and inorganic constituents(mg/100g) of the starch granule in potato varieties

Varieties Diameter Ash P K Mg Ca | Varieties Diameter Ash P K Mg Ca
USA 1512-c(16) 280 267 87 50 40 09
Canso 228 100 36 25 22 02 USSR
Red Warba 227 152 48 30 35 07 | Prueski Ranniyj 212 153 50 22 38 08
Earlaine 216 152 45 25 42 08 | Klasneufimsk 277 218 66 46 38 04
Green Mountain 29.1 164 64 35 37 08 | Lorh 409 284 78 61 41 04
Russet Burbank 274 169 61 39 46 08 Mexico
Irish Cobbler 224 170 52 26 41 08 | Dorita 293 233 79 43 44 13
Norland 266 174 52 30 48 09 | Elenita 295 273 77 61 39 08
Atleet 306 180 64 39 33 02 Rumania
Warda 207 199 65 26 49 0.8 | Brasovean 25.1 171 58 37 39 08
Red Beauty 199 205 65 33 45 12 | Magura 185 231 64 43 57 02
Pungo 209 211 61 49 43 06 Japan
Triumph 233 215 78 34 53 08 | Setoyutaka 209 136 8 59 55 1.0
Chippewa 228 231 80 50 4.1 14 | Youraku 240 143 30 30 34 038
Multa 298 232 66 56 4.9 08 | Toyoshiro 222 148 42 29 46 02
Teton 267 233 77 49 50 1.8 | Shimabara 211 166 60 39 41 1.2
Chenango 174 238 81 39 64 08 | Musa 253 169 64 35 41 08
Holland Hatsufubuki 224 175 64 41 39 08
Saskia 209 103 36 19 35 08 | Tarumae 281 201 44 45 44 0.8
Mentor 137 150 53 33 30 08 | Hon-iku 393 | 204 201 58 37 53 1.2
Sirtema 201 155 43 19 3.7 08 | Waseshiro 236 209 69 37 38 0.2
Prevalent 245 169 5 39 41 0.9 | Bihoro 312 237 48 4 50 1.2
Ehud 257 180 62 45 53 08 Japan(Breeding line)
Fina 226 183 58 38 41 24 |Kon-iku 4 227 137 43 27 29 08
Froma 269 185 58 41 47 08 do. 5 296 220 62 5 35 08
Mara 369 191 64 44 41 08 do. 6 363 126 36 29 27 08
Isora 265 199 45 39 45 02 do. 7 296 258 31 42 49 08
Noordeling 214 210 63 40 43 08 do. 8 236 155 51 23 47 02
Rode Star 208 218 58 44 50 02 do. 10 222 106 26 21 31 02
Pinpernel 258 228 66 55 46 08 do. 12 278 153 46 35 34 0.2
Regina 266 231 70 48 40 02 do. 13 291 156 35 27 38 0.2
Germany do. 14 268 210 38 32 45 02
Frumolle 240 149 50 29 46 08 do. 15 279 167 42 29 30 0.2
Parnassia 247 161 5 35 33 12 do. 16 294 127 32 23 26 02
Susanna 249 198 69 45 48 02 do. 17 238 113 29 20 27 1.2
Skutella 219 213 59 22 52 08 do. 18 246 200 62 44 47 08
Tunika 216 216 64 34 45 09 do. 19 235 182 59 43 40 02
Pavo 165 219 68 33 51 22 |Konkei 1 212 183 43 39 41 02
Kamiyaimo 224 264 69 58 41 02 do. 4 184 246 56 33 32 02
England do. 5 159 1563 49 30 40 12
1682-c(1) 254 106 37 24 29 2.1 do. 6 241 194 28 42 39 12
Pentland Ace 204 120 43 23 35 02 do. 7 299 177 62 36 49 08
1506-b(31) 282 205 55 37 47 08 do. 8 295 439 67 50 42 07




HERE N valk B3 5 TASAREA SEOEBLICET 2 FE

Table 6 (continue)

Ir

Varieties Diameter Ash P K Mg Ca | Varieties Diameter Ash P K Mg Ca

Konkei 12 322 227 43 24 39 0.2 | Hokkai 23 234 176 50 40 27 02
do. 13 269 126 43 26 32 12 do. 25 219 242 54 31 42 11
do. 14 234 164 49 37 41 07 do. 27 223 242 81 61 45 23
do. 15 203 163 58 31 33 08 do. 31 240 227 55 58 39 12
do. 17 270 149 49 31 35 08 do. 33 302 119 31 31 33 02
do. 18 259 220 61 43 46 02 do. 34 231 164 54 33 37 12
do. 19 217 220 65 43 50 11 do. 36 205 181 63 29 38 12
do. 20 321 225 70 51 40 08 do. 39 224 216 66 35 42 12
do. 21 292 228 73 44 49 11 do. 42 268 121 48 30 30 07
do. 25 327 172 4 38 38 08 do. 43 282 341 128 65 75 09
do. 28 260 176 61 36 43 02 do. 46 286 170 46 46 38 02
do. 29 240 215 64 52 32 02 do. 49 184 127 28 23 40 24
do. 30 253 166 63 37 41 24 do. 50 223 132 43 24 43 12
do. 32 258 204 56 41 33 08 do. 51 311 223 68 51 46 08
do. 33 349 259 80 62 41 08 do. 52 213 169 65 41 4.1 02
do. 34 203 164 58 40 39 02 do. 53 216 224 80 48 50 02
do. 37 202 236 72 55 55 02 do. 54 239 176 58 27 34 02
do. 40 206 241 59 37 41 11 do. 56 222 169 63 41 34 23
do. 44 267 130 50 32 38 08 |48097-3 159 243 67 60 50 02
do. 47 265 193 56 46 3.1 08 | 490012 268 215 77 59 42 02
do. 48 299 223 67 36 47 0.2 | WB59177-4 3.1 197 50 51 35 02
do. 49 271 208 56 48 32 0.6 | WB60015-7 310 229 67 57 43 02
do. 51 293 168 42 37 33 08 | WB61037-94 233 138 39 21 34 02
do. 52 290 219 57 45 38 04 | 64030-525 28.1 251 80 62 48 12
do. 53 243 203 60 42 45 0.2 | 64033-535 279 148 4 3B 32 02

Hokkai b5 267 255 76 37 44 0.2 | K66018-154 285 204 71 47 59 08
do. 13 215 180 64 38 45 08 | Mean 26.1 193 57 39 41 07
do. 19 223 152 40 33 30 02 | CV(%) 176 253 26 28 19 71
do. 21 304 261 51 35 42 02

Kon-iku, Konkei; selected at Hokkaido Prefectural Konsen Argicultural Experiment Station.

Hokkai; selected at Hokkaido National Agricultural Experiment Station.

Table 7 Correlations among the starch characters

Characters Ash P K Mg Ca
Diameter of starch —0.180* 0.012 —0.140 —0.007 —(.348%**
granule
Ash content 0.429%** 0.599%** 0.529%** 0.271%*
P content 0.606%** 0.561***  —0.017
K content 0.635%** 0.070
Mg content 0.020

* ok

, **and*** ; significant at the 5,1 and 0.1% levels, respectively
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KRECEEBINDTEWHEHLMICK - 12, #ik%E
AocabELZIRAEE T, KekbE L ok
OFHLSHERGRERT C EMBHOhILEIRTY
B 125130 gpaa g mik Lz & 5 i 200 ne bl
TThBTEMBE LW, £/, AREBROEE.
IKDEGEDEVRBIIRIEN/NE {15 HHEEA
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%
40r
M=28.3cm
30k R=54-124
CV.=126%
20 r=0.72*

1

M=58cn
R=34-77
CV=132%

r=0.72**

{ M=69.1
| R=.53-.85
CV.=85%

r=0.61**

T s 4 6 8 50 60 70 80
% Terminal leaflet Terminal leaflet Leaf index (x3)
© length(x1) widt h(x2)
40 (
M= 48 9cit _
30k R=19—96 M=0.80 I M= 26.2cn
CV = 24.4% R=.72-92 R=21-34
Vo=244% CV.=3.9% CV=81%
20+ r = *k
r=0.74* r=0.11** =039
10F -
0 80 100 72 8l .90 22 28 4
% Leaf area(x4) Petiole index(xs) Leaf length (x6)
40( r
M= 11.9 M= 71.8¢cn M= 37
30k R=9-17 R=47-94 R=1.9-61
CV= 12.4% CV.=121% CV.=220%
20r r=0.69** r=0.66%* r=0.39**
10F J—
1 1 i 1 1 1 i | i 1 i 1 1 1
9 i3 17 40 70 100 3 z 5 3
% Number of leaves(x7) Stem length(x8) Stem number (x9)
M= 19cm M= 1.3cm
M= 0.99cn ” R=14-24 | R=09-16
R=07-14 r=10.50 CV.=108% CV.=121% r—(49%*
CV.= 12.2%
r=0.39%* I
B 11 14 e 4 10 13 186

Diameter of main stem
(x10)

2.0 .
Longest length of

corolla (x11)

Shortest length of
corolla (X12)
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R=5~10 : R=7-13 pA—= R=7-16
- CV.=133% L CV=10.6% : - CV=164% r=064*
5 g 3 7 10 3 8§ 12 16
Anther length (x12) % Style length (x14) Sepal length (x15)
0
- 40
[ [ M= 98¢
M= 5.1 M= 0.63 R= 46 —159
- R=50-6.0 30 R=.57-81 - CV.=26.4%
—209 = 6.89
CV.=40% CV.=68% .y 5m
L r =095
i — 1 1 1 1 1 n i 1 I 1 " 1
50 55 6.0 60 .68 76 40 100 160
Number of petals Flower index (x17) All dry matter weight
(x16) (x18)
M= 25 M= 0.298 M= 121.4 days
L R=15—-42 L R=0-.540 L R=96-143
CV.="215% CV.=470% CV.=107%  r=0g4**
157 27 39 100 300 500 00 120 140
Leaf area index (x19) Partition ratio (x20) Growing period (x21)
M= %5.6§ilays M= 82.2 days M=8,2.1
R= 23— F R=139-139 r R=1719-831
CV.=62% CV=274% CV.=2817%
- *k
L r=10.63 L= 071 3

H 1 f i
24 27 30
Period from planting to
sprouting(x22)

90 130
Dormancy period (x23)

M 81 ¥y 84
First susceptibility
to late blight (x24)
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Late blight index

Late dlight index

M=104 M=14 M= 8.2
R=0-13 R=0-41 R=4.2-131
L Cv.=70.2% L CV="77.0% L CV.=24.0%
r = 0.60**
0 ' L‘l 1 é | 110 0 L .1 L é Lé l‘j 1 Lol é ) TR 1|2

Tuber number (x27)

r=0.85%

I T

Diameter of starch
granule (x34)

40 80 120 160 200 10 18 26
Tuber(yielsi per Starch content (x32)
stem (x31
M= 52.9um
- r=049* R=38-67
CV.=120%
- r = 0.24" -
18 22 2% 0 85 70

Weight of starch
granule (x35)

@8/ (x25) ~ 8715) (x26) )
M=580g r= *ok
» 3 M- 738 R=199-956 — 00
- r=0.37 9-37 T R=35—-124 r CV=261%
55865 CV=241%
1 N '__J: 1 I 1 1 L L ‘L“I
1 2 3 4 40 80 120 100 500 900
Tuber number per Tuber size (x29) Tuber vield (x30)
~ stem (x28) ~ -
M= 15.2% M= 84g
M= 148¢ R=88-246 R=18-157 ..
L R=43-260 _gqg5e L CV=168% L Cv=343% ~072
CV.=320% ’

:

L

—1 — 1 ] 1 —v]
40 100 160
Starch vield (x33)
M= 238mg
= R=141-374
CV.=189%

» r= (447

60 300 480

Ash content (x36)
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%
40r - -
M= 34.8mg 8
_ R= 18.8—51.
00 B= 79 g C.V.=26.6%
CV.=24% r = (.25%* "= 0.43**
20k
10F
82 8 88 30 60 90 20 40 80
o Whiteness of flour color P content (x38) K content (x39)
% (x371)
40r r
M= 10.3ng M= 1.8mg
307 R=6.0—-164 - R=09-36
C.V.=23.3% C.V.=288%
20 r = 0.40** r = (.20**
10 L
% i 1 i lll 1 1 1 1!5 1:0 1 1 1 2:2 a i 1 3'4

Mg content (x40)

M ;mean value

C.V.;coefficient of variation

Ca content (x41)

R;range from minimum value to maximum value

r;mean value of each correlation coefficient between two years in test period (*; 5%, **; 1%

level )

Fig. 2 Ferquency tables of each character used in this experiment
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PESD) (Xi19). ABEHE(X). 8 A15H O #E
WIEEUT ., ERBRER &S (X)), B
LHEE209 LI EDOH, LUT. EL LM
S Kem. BV &3 —ME (RE S L0 b IE
/EVSEL LT, —AE SIS (Xog), BN E
WHEIREM&E209 DL E, LT, F0bINE

FESD(X30) v TASAMUITZELE XTI 4 <
YRR, VIR TASAMBENEERICL S 5 4
7 U (X32), AL TASANE( LV SIE
X(TASAM—1.0), LIF, TASANEEVES)
(X33). TABRADKRE (X B L PR EE (Ss)
THhb, 155, JSEEAOHAERRE S XTMES L
REIEBXICOHIESH LEICRLIZEDL, 2F
DEBOTHB, fLIchd iR (Xe) (3
TERIVICRINE ER 2T 5 ~ 6 IR E3HU,
BEFETHROKREWIES 1 T >EIELREL /.
h_E R RaE (Xis) . EIERRFER(LAD (X19) B £

Uy ess (MR e /48528 (Xo) (2, 19724F,
19744E 00 8 H 30 IC M7 ERA/RT 5~ 6 {d
HREEGIRE Lz, BRTRAER (X)) BERO
AP CTAIA, ERRREEB/D (X)),
[61(8/15) (Xop) (3 1967~ 19744 Ic — 5378 13814 12
DWTRIFEDNIEE & F o RIS U T, 55
0 FEAAEO %, LUF[E). 1(5%), 220%).
3(40%). 4(60%). 5(80%) % LTF6(100%)
ELTRME Lo TASAIRET 2 TASANRE
(X (I TASAZERK(ar3) & L TR 12 3P4k
BoONZEERL, AEX X EA K TRIE
Lz,

EHRA AT DAFSIEE. Anderson (1958)%
B S 1971V 10 & - 120 FHEEOD B3 MRk
BEKIFEA R vy —IcikEL.,. 54750 —F
a5 43 —5(104)ARIEET (1969)% 4 (FH L
Tir-70

Table 8 Characters used principal component analysis

Representative
characters

Characters

Leaf area(x4)*

Stem length(x 8)
Anther length(x13)

All dry matter weight
(x18)

Growing period(x21)
Late blight index
(8/15)(x26)

Tuber number(x27)
Tuber size(x9)

Tuber yield(x30)
Starch content(x32)
Starch yield(xs3)

Diameter of starch
granule(xs4)

Ash content(x36)

Terminal leaflet length(x1), Terminal leaflet width(xz),-Leaf
index(x3), Petiole index(x5), Leaf length(x6), Number of leaves(x7)
Stem number(xg), Diameter of main stem(x10)

Longest length of corolla(x11), Shortest length of corolla(xi2),

Style length(x4), Sepal length(x15), Number of petals(xi6),Flower
index (x17)

Leaf area index(x19), Partition ratio(xo)

Period from planting to sprouting(xe2), Dormancy period(x23)
First susceptibility to late blight(xz4), Late blight index(8/1)(x25)

Tuber number per stem(x2g)

Tuber yield per stem(x31)

Weight of starch granule(x3s)

Whiteness of flour color(xs7),P content(x8), K content(x3g), Mg content(x40),

Ca content(x41)

* . figure indicates character number
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1) EEROEERGF
REFGOMBEREE X 9 IR L, TE/NER
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HoRval, R RETENEThE(R
BLEEMEMED NI, 8 AHDEMED WG,
BT, e, —FE&E. Lo sE. TASR
APRBBENENE . IRBERITDIE LB
RO, EFERBINERE & ORIy
THHEOBEZENMEY SN, 8 HIBHDER
BRI T/ N EIRA RS SIPE S ORicaD
BENED STz,

NEFEO LV, TAZAM, EvhbEk
O TASANBOHEERICIIIEDORZRAZED S
720 TN HOIEDE V@I TRIEFICREE
R L. IR EESDROEESBEY SN, T
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Table 9 Correlation matrix of thirteen characters

Characters (x8)(x3) (x18) (x21) (x6) (x7) (x29 (x30 (x32 (x39 (x30 (x36)
(x4)—34% —07 .05 —A41* 33% —29% 21* _11 —27* _21* _07 .08
(x 8) 12 .08 bg** - 35%*  35*¥* — (05 2BFE BIFE 40%F  21*%  — 24**
(x13) .01 20%  —24** 06 .15 13 01 .09 -.07 .04
(x18) .04 —.10 .18* .22* 30** .08 25** 01 —.22*
(x21) —87**  49%*  27¥*  gH¥*  p@**  73F*F  25¥* _ 17
(x26) —BO¥* _43%* —77FF _46%* _76%* —_30** .15
(x27) —.26%%  66**  hh¥*  73¥*  g1RE _ 30**
(x29) 52*¥* —15 31%* 06 .08
(x30) B6%* goFk 28%% — 31%*
(x32) IR ATRF —40%*
(x33) A2%% 4%+
(x34) —.18*

HEOREZVAHETE FO S (i A3
FpSiws LT, TASADKRRBIRAS®EDSE

T/ha L, ENLEOHE, SEHHOZ W hWES
H0T BB Fubliis, TARAM, TA
3ANUE D Z W EHETIEK & (2 ABEMED &
Nte £ LT KGEHEEOKM O, i)
FODIonIEL EhbHO DA, Ebb
B RO TASANAODINS LA, K TA A
ARG ENE, HBWETASIARLIED/NE WL
TE IS DEIEDBEW ST,

2) ERSOBMEOESR

Fiokd, ERSOFTHONIIE 1 HSHEA4
FTO 4 XS EBEROHOHINT AEHE, 2
HEBIVBEESELR LI, B1HhLELF
TOEBRNICL DRBEEIIRIEDH8% %KY T
Ed s, SIEOFEICHEISHEROIIB8% AT 4 D
DERMCE - THATE B T ENDbD -1,
DOE, 4 FRNDOEFELOBEREERIOITRL
2B ERROE, K3 IR Lo ERRIHED 85 &
IR L7 1318 & E ka0 B OBk
KD EEZTH B,

B BRSO ST NERRE, BN IE B KU
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Table 10 Principal components and
cumulative contributions of

representative characters

Principal components

Characters
Z1 Z2 Z3 Z4
(x4) —.16 .30 .40 —.28
(x8) .25 —.23 —.19 31
(x13) .07 19 —.44 .29
(x18) 10 .24 41 .56
(x21) .38 .04 -.31 -.05
(x26) —.37 -.20 .23 17
(x2m) .33 ~.23 15 -.02
(x29) A1 .65 -.01 —.08
(x30) .37 .30 A1 —-.10
(x32) 32 =31 A1 —-.02
(x33) 42 .08 13 -.09
(x34) 21 —.22 24 —.49
(x36) —-.19 07 — .42 —.38
Eigen value 5.15 1.83 1.39 1.00
Contribution .47 16 14 A1
Cumulative 4700 g3g0 77 88%

contribution

KAEBERBEEOHENTRTIETH B,
LT, FEEBOEA I TASIANE. EEREK.
o8, FOAEBLUTASAMA 0.3 XL
L. BHEBRERYS-03LUTTH B, T 1.
1 FERS EREBEOBRGEIL. TASANE.
HAHK. Lvb¥, FOHIEB XU TARA
HiAIE ., BRBREErROKEEAR LI
DT EDL, BERHEE L TOFE 1 FRRGTE.
FHK. L. LW BIUTASANE
BEL . TASAENE S . BRBRERDNE
WEERRKEIMEEATRT, THbE. F1 XS
BEELT, BET. BRERUSH O, TAES
AREBOZRIEBETREEERL, TORX
DEETIH/PNEBEETRTHDENVZ B,
DEIZ, F2ERNE. FEBRHODLEAT
—HEENETHRIHGICKE . DVWT, TASA
fi. TE/NEEARBLXULVHNEBTKEL T,
Tz, T2 ES LEEHEOROMERERKE. —
BEENFOKEBEER LI, 2D &ML, 8B
BEHOIEEL LTOE 2 ERH R —EESKE
WEEREREERL, —EEINSVE ENE
BEERT, §hbb, F2ERDEFELLTK

71,Z2,23,Z4;1 st, 2 nd, 3 rd and 4 th principal component, respectively
Arabic figure in the diagram shows number of characters

Fig.3 Scatter diagram of 13 characters in [-IV principal components
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Table 11 C orrelation coefficients between characters and the first four principal components

Characters Z1 Z2 Z3 Z4
(x4) — 37*** 49X BO*** —.28**
(x8) R —.31k** —.23* BO***
(x13) A7 26%* —.B1¥** 29%**
(x18) 24%* J2krx AB*¥* B6***
(x21) .86X** .05 —.36%** —.05
(x26) — 8oxkx —2T** .28** A7
(x21) 8o¥** —. 31k 17 —~14
(x29) 24%* 88 xx —-02 —08
(x30) 84x*x* A1xEE 13 —10
(x32) WE ) 13 =12
(x33) 9 ¥** .10 .16 —-09
(x34) ATHR* —.30%** 29** —69***
(x36) . Y .09 —TO*** —48***

BOHORERERSBEARL, DIV S DG
HTINSIBEERTEOEVZ B,

EiRkIC, 8 3EM T, TE/NEERIAE S,
Bk BLURA GBIV E S KREH
ZRL. #ORBOSETR/NSBHEERT, ¢
hb, BIERTIEEE L TEIKRE L, JEES
MWNEL | RREBEDODHBVREREREEHEE
RTEDENVLSE, LT, 4 FERDE. BHE
MEL, EENEL BLURES SV E ZKRE
WEART. TbE. FA4ERNITEL L TH
EEEmEsRE . BN VEERERE
WEARTHDENZ B,

3) ERDICE I ZEONTR
BEBBOIEEL L TORTERNIT, B
EHic>WTEELLEEERAL. #0500
I OV T RIEEDEAE KD, K4z, &
1B LOH2ERSD 5105 BIAIEAE i & 55
270y b LIERAR LU, IBEOlELTD
2N DN TA B &L FIBE T, EREEAS
b0, TASAPNBOZNIsHEARL, AIBZ
DR AERT, BT, Z2EESRRO O
., B onEARLTVS, Z0LD
It LTAhABE, BAROTL SEShBiIC LT
Mo T, E1RBEAIANSEL , BRICHEL, K

RTTASANEDZ VA, 52 ZIRE B
B, BHItggL . KT TAANED DI N
ShfE, B3 BBIISWINER ., BRICTE . /DAL
TTASANEDDIEVWRE, 2L T, F4RIB
BREAMEL, BRI, DRTTASANE
DEVEEEEFNFNE LTV S, FkkC. 53
B EOH 4 FRNHD S 1B EAHEE b R EED
Ta oy MO AL > THT Ok
ZEFETARENTEBEKS5),

PLEDRER, 118554 4 DDBREKH T &I
SRLTHRI2WR LIz, TASAERRE LT,
P LORRREAE LT3, B8 e
HARTASANENZINTH B EMNBIERHET
hb, FNAEBTI-HITEI EOSESHENE L
—EENEHIR S (. TAISAMAE AR E
EBLUETHBEnmERESN B, 36T, BRI
FitkA R L, HI EERAEREIZ B . TASADIKS
EGRIF02%LNT, HEORKEVEDTH S, L
DEHIEBEL S, BEARELTASLE. B4
S T396—56, Tawa® LU529—1, hERET
13E5244—2, 1RE 2 5. Essex. #F/5F, 7~
v 7B EUSaco. LT, BERETRE &
UKamerazhiaZ 4 L 7o
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2,2
3t
p61
24 129 15!
4 128 hd
[ )
72 2.1
[ ]
55 115 110
o 107
23 36 .
° ° 49
53
. 19 w0 % 480®
®
o 1308+ 86 el73
12 °
[ 51| 164
52 65 0 112 0165
¢ 4 159 160 @163 117
62 64 37 98 P ® L) [] 75
° 5 ® 4.7 0109 44:0
19e 134]18! 7ge 128 184 183 *157
SR W N s MY 2
7 e 38 g9e 80eell6 €140 144 .
56 ° 161050 124 ®156
18 Ve @ 1 & % Go 150
. 2% o138e 1741Q 0146
05 o
69 o4 |a7e (0% 102 Y60 135%136
° 929 43 90 o
P % { 68 o o152
L ) +-
54 260" EEA- RNt /1 143 o
@
81 7 4le
[ e40 57 45 78
[ ]
*20 ¢ 0133
° el154
125 |,
0155
{-3.

21

Z1

Z1;first principal component
Z2;second principal component

Arabic figure in the diagram shows veriety number shown in table 75

Fig. 4 Scatter diagram of 118 varieties in four-dimensional space projected in the (Z1-Z2)
plane
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Z4
e 31
144
®
g 4P °
124
74 el54 ®
39 @
®
117 165
° g7 | 149 ®
®
® 52 156
43 115 1$47 @ 40 021
L 7.2 L) 121'r1:8 13055037 %
81 3 [
« W, 1746  Tea2 600, Vet
® (]
180 15 e 90 6. 2500 %0 X e 8y
163 o 1521609153 |41 1100 @ ®
2. ® -1, ® *161 9 1% T 076 2
s o ° " 134 102e 19 17
1162 169 e ol 18 0ol 18 %
18 g0 & 146 ose's 88 ) °
0 57 &3 g9 o1 150
[ ]
130 1% 79°66o27 7§56°103 172
77 54 ® ¢i55 e 82
164f 1. ® 122
140 o569 23
162 o 108 e 196
[ ) ®
) 834 0129
13 1.,
68
®
28
T—S. 10

Z3;third principal component

7Z4;fourth principal component

Arabic figure in the diagram shows veriety number shown in table 75

Fig.5 Scatter diagram of 118 varieties in four-dimensional space projected in the (Z3-74)

plane

Z3
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Table 12 Biological meaning of each principal components and varietal group classified by

principal components

Z1 zZ2 ‘ Z3 Z4 Varieties
Maturity somewhat (A) Stem length is tall, plants | Oojiro, Bliss, La Soda,
early, fairly suscepti- Leaves are large, develop fairly rapidly at Houma, Wheeler, 41956
ble to late flowers are small, first, diameter of starch
blight, tuber number | Tuber size is|ash content is low granule is small. 0.0 above
is few, tuber yield, relatively Stem length is low, plants|96-56, Tawa,
starch content and large develop slowly at first, 529-1
starch yield are low diameter of starch granule

0.0 above is large 0.0 below
(B) The same as (C)
Leaves are small, Long White, Sebago
flowers are large, 0.0 above
ash content is high The same as (D)
Early Gem, Katahdin
-0.6 below 0.0 above 0.0 below 0.0 below
The same as (C) Unzen, Norin 2, Norin 1,
Maturity somewhat Hokkai-shiro, Pepo,
medium 0.0 above Plymouth
susceptible to The same as (A) The same as (D) E 5244-2, Kon-iku 2,
late blight, tuber Essex, Tachibana,
number i1s moderate, . 0.0 above 0.0 below Kennebec, Saco
tuber yield, starch ditto The same as (C) Ofukuron,Menominee, Chijiwa
content and starch Arran Banner, 490030, Anita,
yield are moderate 0.0 above Gabriela, MB 124-2, TAC 307
The same as (B) The same as (D) Bertita, Merrimac
-0.5 ~ 0.5 0.0 above 0.0 below 0.0 below Jubel. MB 135~1
The same as (C) Deodara, Yukijiro,
Maturity somewhat R
late, fairly resistant 0.0 above Shiretoko,Voran, Greta
to late The same as (A) The same as (D)
blight, tuber Benimaru, kameraz
number is much, 0.0 above 0.0 below
tuber is much, ditto The same as (C) Rishiri, Adelheid,
tuber yield, starch MB 124-2, Conchita,
content and starch 0.0 above MB 136-6
yield are high The same as (B) The same as (D) . .
Eniwa, Furumaki,
0.6 above 0.0 above 0.0 below 0.0 below MB 184—1

% =

N8 MEANRE LT, TARARBALES
KD 1D A%EEES 3 HNT, Eko5n
A #H L, 4 20RO IERICHE W T
SN AT - 10, WRIIEEDBETHED 54
ERDLER, F1HSFELETOERNTL-
T SAD L OHEROKBBS 2 HHATE B &
b1, DEIC, ZEHEE 4 DDIREHICHK D
CPIENMFARICE > TR L, AMBTEH, &
it EnEFNEHER DG L CRESE LI

fegs s LU M T 2 IPH T EEAMIEXE
CEETHEOREAESD A, ThRSEOBEH
DRFCRIARDIRIE & W 5 BREFN G K SV T
WBEDTH B, 158, YEITSA9966)32, ¥H 19
68)68) [IRIELE ST AEE. WRETIHAEIE
EHBREBMODTCEDL S BERE L L, £O
LOBFEERLCHEDOML T REFLTEL L
EMUETHAELI, T TELI~4ERNIC
2T, FBEEIC L > T 030 E « LUFTASI
L7zgERAFIBCR L7,

BEBHEoEES LTo® 1 FRNE. £50
Koz, EREROREE., BV TARA
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Table 13 Classification of characters depending on correlation coefficient between characters

and principal components

(P:)orrlrr:;:)iaelnts Class Correspondig characters
71 + Starch yield, Growing period, Tuber yield, Tuber number,
Starch content
- Late blight index(8/15)
Z2 + Tuber size, Leaf area, Tuber yield
- Starch content
Z3 + All dry matter weight, Leaf area
- Anther length, Ash content, Growing period
74 + All dry matter weight, Stem lenght

- Diameter of starch granule, Ash content

+;coefficient was positive(>>0.30) and statistically significant
—;coefficient was negative(<<—0.30) and statistically significant

B LV TCASANBOLZINEICREAS L TWVWAT

ED S, EYFENICIE, ERIKEOMRERL LU
EBHE ORI S EMLEOERBOKRE X
Bl ZERNTHDLEMETE S, F2 IR
R —EEOK/IPELREL. TARAMDE
&, T NERROA NS LU EVBIEDE/Dic
LEFRLTWRT DD, MEOKE XICET
LZERNTHDEWETE B, 53 EMSITED
BLUTERORN, TASADERESESEDS
DiIcBARLTWAZ ED S, AHBEDMEES
FOEMBMRERICHET 2 MRS TH S EHEE
T&b, ZLT. FE4FEnEEHEOE D, X
EB LU TASARRICBERLTVBR L EM D,
HEYMEDK 2 X L TASABRDOR/NCEEST 3
EWATELEHEETE B,

ERBROER, BAHHOEEL LToRERK
BOEYPERIBRESES AT - iy, B
A EET L EDBBDTER LN -1, THD
H, FEEboMome LEETLEECE. B
EEECEELLERMCELTIFE LR T
DEEEBENERBVWTC EARLTWS, HIZE,
ARFREBRICE - TV A, TASAREHOAALE
AELTHBEUHEEART MEEER 120 5EES
LT ETHDB, Bk, RIQKNDFASINILTVWERN
AT REOERE BIETHAICIE. Kid

Ho—Hicinz > ¥EomEL b L7
DH b

3 ERETEHOMEMER

FEXREITIERPEELTVWE T LB, BED
Biffd NS L LTS nT. hofE
PEFERRICEETH D,

SNUA Y s SEEOFEEICE IERS B VT iR
ERICTHILIKD, METLICRIELIRIGE
wg MRIBUS S5z cnsoREIRDNT
DREN B X CEREEE 2 MR THE L2
AU 3k 2hs, ROBIRICh T BEREEN:
WIDOWTKEILZBNE D v, F/2. Z0RERI
BREBZ0EE T 20T, GEBRERICEBL
TRETECEE. BHTHRETH S,

AE TR, BEMORBRBFEICHK I, TERE
B OWTHEREENDLERERAMET S &
Eble, BEREEHICEEBLRITT LELNSE
FENRRERL L ERBRERE I VLTRETL
7o

A B N &
HEHI19514F > 5 1969 I i TG S o &
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Table 14 Mean yields, standard deviations and coefficients of variation among years for

tuber yield and starch yield

25

No. Varieties Tuber yield(kg/10a) Starch yield(kg/10a)

m + sd C.V. m * sd C.V.

15 Earlaine 1,457 + 630 43.2% 159 + 79 49.7%
11 Warba 1,830 + 638 349 222 +£102 45.9
6 Early Norther 1,616 + 773 478 243 + 137 56.4
10 Triumph 2,083 + 637 30.6 222 + 88 39.6
9 Red Warba 2,076 + 690 33.2 257 + 105 40.9
4 Chitose 1,776 + 778 43.8 235 £ 110 46.8
19 Houma 1,572 + 717 45.6 194 + 104 53.6
3 Hon-iku 393 1,846 + 760 41.2 258 + 138 53.5
7 Irish Cobbler 1,795 + 571 31.8 234 + 90 38.5
17 Early Ohio 1,657 + 750 45.3 207 £ 105 50.7
60 Pawnee 1,862 + 622 334 232 +£ 106 45.7
2 Qojiro 1,878 + 646 34.4 269 + 118 43.9
63 Chippewa 1,860 + 841 45.2 211 £ 110 52.1
22 White Rose 1,669 + 842 50.4 251 + 152 60.6
54 Russet Rural 1,110 + 658 59.3 141 + 102 72.3
27 May Queen 1,918 + 601 31.3 253 + 81 32.0
21 Earlist of All 1,694 + 875 51.7 262 + 152 58.0
20 Charles Downing 1,593 + 811 50.9 254 + 141 55.5
13 Early Rose 1,677 + 737 43.9 220 + 109 49.5
69 Rural N. Y. No.2 1,443 + 801 55.5 184 + 121 65.8
52 Long White 1,696 + 794 46.8 176 + 99 56.3
55 Wheeler 2,084 + 689 33.1 253 + 108 42.7
37 Hokkai-shiro 2,049 + 699 34.1 262 + 103 39.3
41 Bifuka-shiro 1,696 + 595 35.1 272 + 124 45.6
77 Tuno 2,036 + 645 31.7 281 + 101 35.9
40 Kintoki-imo 1,675 + 675 40.4 277 £130 46.9
53 529-1 2,595 + 569 21.9 320 + 86 26.9
137 Shirodoitsu 1,852 + 642 34.7 244 + 100 41.0
122 Benimaru 2,342 + 571 24.4 362 + 107 29.6
68 S45208 2,002 + 545 27.2 304 + 127 41.8
47 Norin 2 2,438 + 635 26.0 375 + 106 28.3
76 Pepo 2,436 + 673 27.6 355 +118 33.2
116 Nemuro-beni 2,467 + 628 25.5 389 +£119 30.6
48 Norin 1 2,323 + 559 24.1 357 £ 109 30.5
72 Menominee 2,423 + 490 20.2 283 + 74 26.1
103 Kannan-shiro 1,913 + 544 28.4 329 +113 34.3
71 Sequoia 1,852 + 718 38.8 231 +£108 46.8
128 Kennebec 2,879 + 785 27.3 397 £ 125 31.5
105 Bifuka-beni 2,144 + 646 30.1 345 +£ 132 38.3
151 Starkereiche Nr.1 2,130 + 504 23.7 354 + 105 29.7
141 Parnassia 2,104 + 452 21.5 344 + 76 22.1
145 Prof. Wohltmann 2,115 + 481 22.7 368 + 99 26.9
108 Myojo 2,140 + 623 29.1 364 + 135 371
143 M. Hindenburg 1,906 + 781 38.0 322 + 124 38.5
average 1,948 + 567 29.1 276 + 95 34.4

0.05 381 42
LSD 0.01 501 55
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MR HADORL 2UGEETH 5, ABRK3—
X10~14ffik. 1 RIETH D, AEEI LV
¥, —#HE. LWHNE. TARAMBLUTA
SANBTH S, RlAcIHRAZEO Fvwbb &
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Fig.6 Regression relationship between starch yield of four selected varieties and

yearly mean of starch yield

I, I, I, IV; indicate the Types of seasonal stability
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Table 15 Analyses of variance and linear regression for tuber yield, starch content and
starch yield, respectively

Source of Lt Tuber yield Starch content Starch yield
variation MS F MS F MS F
Total 835 — — — — — —
Years 18 1220.79 34.01%* 66.67 12.85** 34.22 T7.77%*
Varieties 43 92.58 2.58** 24.52 4.72%* 5.72 11.82%*
Error 774 35.89 — 5.19 — 0.44 —
%g;figgions 43 494.91 5.57%* 82.23 124.56%*  2.86 9.86**
Residuals 731 88.84 — 0.66 — 0.29 —

THbhE, ZIRGERMEEEERRIGHEEST ST % 4 71214 Russet Rural® £ 7F Earlaine M@ L
EERRLI 194 7TICBT2HEELTE, P- o M4 TI2id, ROBNRDr 2Ny 7LD
arnassia. MAEL L S452088H 0, o 529-1, ZDOMHIEAL, <+, B 25, Meno-
WEER R RS NS L BEL T W, T minee. B 1 5B LUANE LIz, £L T,

Mean
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~ 14}
&4
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S 10t £ l2r
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3 z
x
& 06
6F
04t
T —.428%
n 02p
60
. . e . ., L . .
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Tuber yield (8) Starch content (%)
Fig. 7 Relationship between mean value and Fig. 8 Relationship between mean value and
regression coefficient of tuber yield regression coefficient of starch

e, 0 A, h;indicate the Type I, I, M,and IV content
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V% 4 73, Earlist of All. Rural N. Y.No
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Fig. 10 A diagram showing relation between
correlation(ri);tuber yield and mean
air temperature from June to Sept.,
and correlation(r2);tuber yield and
range of temperature from June to
Sept.

Broken line shows significant level
at the 5 %
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Fig. 11 A diagram showing relation between
correlation(ri);starch yield and mean
air temperature from June to Sept.,
and correlation(r2);starch yield and
range of temperature from June to
Sept.

Broken line shows significant level at
the 5%
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Table 16 Correlation between mean values and
the regression coefficients(b) of the
three characters

- b values  Tuber Starch  Starch
Characters yield content yield

Growing period —0.585** —0.168 —0.137
Tuber number —0.169 —0.217 0.115
Tuber size —0.293* —-0.273 -—0.275
Tuber yield —0.428** —0.441** —0.152
Starch content  —0.368** —0.034 0.203
Starch yield —0.501** —(.288* 0.023
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Table 17 Cross combinations examined

Na EarlyxLate shiro] 90  do. xHoch.(42)
1 Early Gem x Eniwa(36) 42 do.x58103-510(40) [KI-15,17,KK-43]
2 Waseshiro x K69005-59(49) [KK-35] 91 KI-5xHoch.(42)[KK-44]
3 do. x K66018-154(47) 43 MB135-1xdo.(40) 92 do. xWB60015-7(46,47)
4 do. x 64030-525(48,50) 44 KK-20x58103-510(40) 93 KI-6xHoch.(43)
5 do. x WB60015-7(49) [KK-36] 94 do. xSH-474(43)
6 do. x KI1-15(49) 45 K62089-7T5xdo.(42) 95 KI1-10xWB60015-7(45)
7 do. x K70001-96(50) 46 K61007-45xdo.(42) 96 Kl-12x do. (45)
8 do. x K70007-100(50) 47 60082-552xdo.( 42) 97 KIl-16x do. (49)
9 Oojiro x Hoch.(34,36) 48 MB184-1xdo.{39) 98 KI-17x do. (49)
10 do. x Emiwa(37) 49 HK-34x57003-514(40) 99 KI-18xK66018-154(54)
11 do. Xx WB59177-4(44) 50 HK-43x58103-510(42) 100 KK-7xEniwa(37)[KK-21,
12 do. X WB60015-7(46) 51 do. xK63002(43) KI-7]
13 Irish Cobbler x Hoch.(36) 101 do. xHK-26(37)
(KK-24] LateXLate 102 KK-8xEniwa(37)[KK-8]
14 do. xWB60015-7(46) 52 Norin No.l x Eniwa(36) 103 KK-13xHoch.(42)
15 96-56xHoch.(34,41) 53 do. x59026-51(40) 104 KK-14x do. (42)
16 do. xWB60015-7(48) 54 EnmwaxMB109-3(34) 105 KK-18x do. (42)
17 HK-50x do. (48) 55 do. x1loch.(34,37) 106 do. x 64030-525(43)
56 .do. x K1-4(37) [KK-49]
MediumXxMedium 57 do. x59118-14(40) 107 KK-21x64030(43)
18 SH-467xSH-474(41)[KK- 58 ShiretokoxMB 109—3 (34) 108 KK-28x64030-525(44)
39] 59 do. xHoch.(47) [K1-18,KK-51]
19 HK-24xSH-291(34)(Shire- 60 do. xK69008(48) 109 KK-43xWB60015-7(47)
toko] 61 do. xK69005-4(48) 110 HK-19xHoch.(33)
62 do. x64030-525(48) 111 do. xMerkur(33)
MediumXLate 63 Yourakux 2070-ab(32)(32) 112 HK-26xEniwa(36,37)
20 ToyoshiroxWB60015-7(45, 64 do. x Merkur(33) 113 HK-27xHoch.(35)
46)[KK-52] 65 do. x Hoch.(34) ~ [KK-19,K1-6]
21 do. x Hoch.(45) 66  do. x SH-291(34) 114 HK-28xdo.(36)
22 do. x WB60094-3(46) 67 do. x Eniwa(36) 115  do. xHK-26(36)
23 do. x WB61037-94(46) 68 do. x Norin No.1(33) 116 HK-29xEniwa(36,39)
24 do. x WB66201-10(47) 69 Rushiri x 2070-ab(32)(32) [KK-18]
[KK-53,54] 70 do. x SH-280(32) 117 HK-31xHoch.(35)
25 May QueenxHK-26(36) 71 do. x Hoch, (35) 118 HK-32xHK-26(35)(KK-17]
26 56046-502xEniwa(38)[KK- 72 do. x Enmiwa(38) 119 do. xHoch.(35,36,37)
28] 73 do. x 58038-520(39) 120 do. xEniwa(37)
27 54088-501xdo.(35) {KK-32,33] 121 HK-34xHoch.(37,40)
28 57003-515%do.(39) 74 CapellaxHoch.(34,41) 122 do. xEniwa(37)
29 57003-514%do.(39)(KK-30] 75 Anitaxdo.(40) 123 HK-42x60005-20-29(44)
30 do. xSbiretoko(39) 76 MB136-6xd0.(34,38) 124 HK-43xHoch.(40)
[KK-29,34] 77 MB135-1xdo.(39,41)[KK~ 125 HK-46xSH-471(41)[KK-39]
31 SH-410xHoch.(37) 40] 126 do. xHoch.(41,42)
32 58103-6xdo. (41) 78 Ultimusxdo.(41) 127 SH-402x1647-b(1)(33)
33 K55006-5xdo.(41) 79 do. x64030-525(44) 128 SH-422xHoch.(35)
34 K61009-125xdo.(42) 80 SB458/49xHK-27(35) 129 SH-439xEniwa(35)
35 TarumaexWB59177-4(44) [KK-15] [KK-12,13,14,20]
81 UlticaxSH-291(34) 130 SH-440xHoch.(35)
LatexEarly 82 Ackersegenx1506-b(9)(33) 131 54058-31xSH-291(34)
36 YourakuxQojiro(33) 83 GretaxHoch.(41) [K1-5]
37 Benimarux96-56(33)[K1-2] 84 Benimarux64030-525(48) 132 K55013-21xHoch.(37)
38 Eniwaxdo.(40)[KK-37] 85 do. Eniwa(38) 133 K58090-73%x64030(43)
[KK-25,27.K1-9,10,12] 134 K59037-29% do. (43)
LatexMedium 86 Bihoroxdo.(40)[KK-38, 135 60056-515%xEniwa(41)
39 Eniwax58103-510(39) KI-13] 136 60093-535xWB60015-7(46)
[KK-31] 87 do. xK58038--X5-65(44) 137 K61007-45xHoch.(43)
40  do. xKameraz(39) 88 do. xWB66109-34(47) [KK-48]
41 KK-7xHK-39(38)[Wase- 89 KI-4xEmwa(41)[KI-14]
Combination;female(F.)xmale(M.) ( Yplanted year of showa

[ l;abbreviated name of strains or recomended variety

KI;Kon-iku, KK;Konkei, HK;Hokkai, SH;Shimakei, Hoch.; Hochprozentige
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Table 18 Number of combinations and selection ratio in each generation

Generation Seedling generation First clonal generation Second clonal generation
No. of com- No. of No. of com- No. of No. of com- No. of
\ binations planted %" binations  planted in- %) binations planted %2
F.xM. seeds dividuals lines
Early x Late3’ 29 332,403 15.4 27 1,978 0.60 21 138 0.04
Medium X Medium 5 7,989 0.4 4 127 1.59 3 7 0.09
do. X Late 30 160,169 74 27 884  0.55 20 110 0.07
Late X Early 8 23,446 1.1 7 122 0.52 3 13 0.06
do. X Medium 32 179,389 8.3 30 726 0.40 16 57 0.03
do. X Late 197 1,454,938 67.4 173 8,336  0.57 109 535 0.04
Total or mean 301 2,158,334 100.0 268 12,173  0.56 172 860 0.04

1);Planted seeds(in each cross)/planted seeds(total number)
2):No. of selected individuals or lines/No. of planted seeds

3);Early, Medium, Late show in table 75
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Table19 Mean value of parents(MP), mean value of selected lines(F) and the difference

(F—M_P) of main characters in second clonal generation

No. of No. of Growing period Tuber yield Starch content Starch yield
FemalexMale combi- selected (day) (kg/10a) (%) (kg/10a)
nations lines MP F i MP F i MP F i MP F i
Early x Late 17 134 131.3  123.9 -7.4 3,075 3.398 323 19.8 209 1.1 577 689 112
Medium x Medium 1 5 121.0  118.0 -3.0 1,967 2,868 901 196 204 0.8 366 556 190
do. x Late 16 106 1259 1149 -11.0 2,032 2,291 259 18.4 18.6 0.3 353 412 59
Late x Early 3 13 1089 112.0 31 1,725 2491 766 4.0 173 3.3 227 422 195
do. x Medium 13 54 127.5 120.9 -6.7 1,922 2,418 496 188 205 1.8 343 469 126
do. x Late 87 513 134.1 1232 -10.9 2423 2,809 386 19.7  20.3 0.6 464 572 109
Total or mean 137 825 132.0 1224 -9.6 2491 2871 380 19.5 20.3 0.8 469 577 109

MP;mean value of female and male parents

i;difference between F and MP

Fi:mean value of selected lines
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Table20 Degree of Heterosis(H) of main gharacters in second clonal generation

Maturity of ‘No. of No. of H of H of H of H of
Female and combi- selected growing tuber starch starch
Male nations lines period yield content yield
Early x Late 17 134 0.95 1.10 1.06 1.19
Medium x Medium 1 5 0.98 1.46 1.04 1.52
do. X Late 16 106 0.91 1.13 1.02 1.17
Late x Early 3 13 1.03 1.44 1.23 1.86
do. X Medium 13 54 0.95 1.26 1.09 1.37
do. X Late 87 513 0.92 1.16 1.03 1.23
Total or mean 137 825 0.93 1.15 1.04 1.23

H=F/MP

Table21 Correlation between the characters of mid-parents(MP) and the Heterosis(H) of

main characters

\H Growing Tuber Starch Starch
MP period yield content yield
Growing period -, 401** — 255** -, 180* — 235**
Tuber yield . 067 — 507** . 046 — 413**
Starch content . 25h** . 328** — 498** . 183*
Starch yield . 186%* —. 325%* — 111 — 307**
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Table22 Correlation between the characters
of selected individuals(F) and the
degree of Heterosis(H)

\H Growing Tuber Starch Starch
F period yield content  yield

Growing period  .805%* L360%*  281%F | 465%*
Tuber yield . 5gg** LA47TFE 096 L 450%*
Starch content  .620** L375%k 32g%k 4QE%k
Starch yield . 652%F L431%%  194%* . 54g**
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Table 23 Main female and male parents

No. of No. of
Order Female planted Male planted
seeds seeds
1 Toyoshiro 140,396  WB60015-7 496,099
2 Shiretoko 97,204 Hoch. 424,486
3 KK-28 86,690 Eniwa 294,611
4 Waseshiro 81,584  64030-525 145,642
5 Eniwa 68,271  58103-510 117,265
6 KI-10 64682 HK-26 44,030
7 Benimaru 62,663 64030 33,449
8 KI-5 61,401 WB66201-10 30,000
9 Rishiri 41,298 Kameraz 20,660
10 Oojiro 41,020  K69008 20,000
Others 1,413,135 532,092
Total 2,158,334 2,158,334

Table 24 Comparison among three male parents with the planted seeds and the selection

ratio in each clonal generations

Male WB60015-7 Hoch. Eniwa
\ No. of %1 No. of 1) No. of %D
planted ——  — planted ——— — planted
Female seeds 1 st 2 nd  geeds 1 st 2 nd  geeds 1 st 2 nd
Irish Cobbler 10,000 0.13 0.02 10,000 0.46 0.01 1,780 1.24 0
Oojiro 19,380 0.32 0.01 11,500 0.66 0.02 2,600 0.85 0.04
Waseshiro 33,527 0.40 0.05 — —
Toyoshiro 78,976  0.26 0.02 11,420 155 0.09 —
Norin 1 — 10,000 0.21 0 10,000 0.68 0.11
Eniwa 24,600 0.16 0 10,890 0.90 0.04 —
Benimaru 27,7371 0.03 0 5,000 0.10 0 21,600 0.76 0.11
Shiretoko 30,379 047 0.06 18,873 0.79 0.06 —
Youraku — 4,000 0.35 0.03 5,000 1.38 0.22
Rishiri — 3,000 1.93 0.03 15,700  0.92 0.04
96-56 5,018 0.32 0.02 4,200 0.93 0.10 —
KI-4 — 4,347 0.58 0.09 28,477  0.17 0.01
KI-5 27,445 0.28 0.01 30,913 0.38 0.01 —
Others 239,037  0.44 0.02 300,343 0.74 0.03 209,454 0.76 0.05
Total or mean 496,099 0.35 0.02 424,486 0.70 0.03 294,611 0.72 0.05

1 st;first clonal generation 2 nd;second

clonal generation

1);No. of selected individuals or lines/No. of planted seeds
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Table 26 Main cross combinations

No. of
Order Female x Male planted
seeds

1 KK-28x 64030-525 86,690
2 Toyoshiro x WB60015-7 78,976
3 KI-10 x do. 64,682
4 KI-16 x do. 41,020
5 Waseshirox do. 33,527
6 KI-5 x Hoch. 30,913
7 Shiretoko x WB60015-7 30,379
8 Toyoshiro x WB66201-10 30,000
9 KK-43 x WB60015-7 29,000
10 KI-4 x Eniwa 28,477
Others 1,704,670
Total 2,158,334
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Table26 Characters with leaves, stems, flowers, physiologics, yields and starchs used in the

experiment

Charateristics Characters

Leaf Terminal leaflet length, Terminal leaflet width, Leaf index, Leaf
area, Petiole index, Leaf length, Number of leaves

Stem Stem length, Stem number, Diameter of main stem

Flower Longest length of corolla, Shortest length of corolla, Anther
length, Style length, Sepal length, Flower index

Physiologic Growing period, Period from planting to sprouting, Dormancy
period .

Yield Tuber number, Tuber number per stem, Tuber size, Tuber yield,
Tuber yield per stem, Starch content, Starch yield

Starch Diameter of starch granule, Ash content, P content, K content,

Mg cnotent, Ca content
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AB:Terminal leaflet length K M
CD:Terminal leaflet width
CD/AB:Leaf index

D AB.CD:Leaf area 0

HI:Longest length of corolla
[J:Shorest length of corolla
KL:Anther length

MN:Style length

OP:Sepal length
[J/HI:Flower 1ndex

Fig.22 Each part of leaf and flower characters investigated
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Table27 Analysis of variance, components of
variance and the formula for genetic
(rg), phenotypic(rpn) and environm-
ental(rg), correlation coefficients,
heritability (¥*g) and genetic coeffic-
ient of variation(G.C.V.)

Source of af Con_'xponents of
variation o variance

Years M-1 0% + No%r
Varieties N-1 0% + Mo%
Error  (N—-1)(M-1) 0%

rg =0v,ABMO% A x 0% B
I n = (Ov,AB+0y, AB+0e, AB) A0%, A+0%, A+0% A

%/ 0% B+0%,B+0%,B
rg = Oe,AB/v 08,A x 0%,B

h% = 0%/(0%+0%+0%)x 100
G.C.V.(%)=(v 0%/% )x100

UCaBBBRFBENF)DHETH 5(REE
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Table28 Mean values, genetic coefficients of variation(G.C.V.), heritabilities(hzg ), genetic and
phenotypic correlation coefficients in the seven leaf characters

Charactors perminal Terminal yoa¢ Leaf  Petiole  Leaf  No. of
length width index area index length leaves

Mean 8.3cm 5.8cn 69.1 48.9cd 0.80 26.2cm 11.9
G.C.V.(%) 11.5 11.9 74 22.3 4.8 8.6 11.2
Ke (%) 58.0 55.9 61.9 52.0 75.9 44.0 66.8
Terminal leaflet 0.80 -0.16 0.95 0.45 0.55 -0.19
length
Terminal leaflet 0.80%** 0.44 0.95 0.17 0.43 -0.36
width
Leaf index —0.09 0.46%** 0.13 -0.01 —0.09 —0.24
Leaf area 0.95%** 0.99*** 0.35%** 0.21 0.51 -0.29
Petiole index 0.30** 0.07 -0.21* 0.27** —0.02 -0.04
Leaf length 0.74%** 0.74*** - (.34*** 0.76***  -0.10 -0.10
No. of leaves -0.01 -0.15 —-0.03 -0.02 -0.17 —0.15

Right diagonal;genetic

Hirk LORGUMHEIL, ¥R, ERBIUE
EROMAMT, EOSOHEBBFRI D SN,
EIRAEERBEWA, REVUFICIED BHLR]
BUNZH ONI-DEF, BEREERIEHOM. £
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Left diagonal;phenotypic

UBEROBEITH -7z, L L. BEHIVTH
DI & DRENC & EEL BN BD SN -1,
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Table29 Genetic and phenotypic correlation coefficients among the leaf characters and the

yleld components

Characters 'lI;ealrfrlrle{Lnal ’ll;earfliﬂelflal Leaf Leaf Petiole Leaf No. of
length width index area index length leaves
Tuber yield 0.15 -0.04 0.29 0.05 0.18 —0.09 -0.16
0.03 0.17 0.34%%* 0.13 -0.13 0.28%* 0.17
Starch -0.24 -0.27 —0.04 -0.28 -0.19 0.07 0.24
content -0.05 -0.15 -0.02 ~0.06 —0.20* 0.19* 0.22%*
Starch yield -0.26 -0.13 0.23* -0.22 -0.12 0.08 0.46
0.01 0.09 0.21 0.07 -0.12 0.26** 0.26**

Upper;genetic Lower;phenotypic
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Table30 Mean values, genetic coefficients of
variation(G.C.V.), heritabilities(hzg),
genetic and phenotypic correlation
coefficients in the three stem

characters

Characters Stem Stem Diameter

length number of stem
Mean 64.4cm 3.7 9.9mn
G.C.V.(%) 14.5 26.4 12.7
s (%) 71.6 59.3 42.4
Stem length 0.043 0.284
Stem number 0.003 -0.211
Diameter of 0.322** -0.079

stem

Right diagonal;genetic
Left diagonal;phenotypic

Table31 Genetic and phenotypic correlation coefficients among the stem characters and the

yield characters

Tuber Tuber
Characters Tuber number Tuber T}lber yield Starch Sparch
number per stem size yield per stem content yield
St length 0.41 0.47 0.03 -0.36 0.34 0.48 0.41
m len
em feng 0.34%  0.35%*  0.09 0.34%%  0.30%*  041**  0.30%*
0.37 -0.03 —-0.05 -0.23 0.03 0.20 0.29
Stem number . _ - _ . 3 - .
0.35 0.32 0.10 0.23 0.30 0.17 0.25
Diameter ~0.06 0.14 0.37 —~0.25 0.35 0.08 0.22
of stem —0.00 0.09 0.32%* 0.28** 0.29** 0.09 0.23*

Upper;genetic Lower;phenotypic
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Table32 Mean values, genetic coefficients of variation(G.C.V.), heritabilities(hzg), genetic
and phenotypic correlation coefficients in the seven flower characters

Longest

Shortest

Characters length of  length of Anther Style Sepal Flower
corolla corolla length length length index
Mean 18.9mn 12.8mm 7.1mm 10.1 om 11.3mm 0.63
G.C.V.(%) 12.7 14.7 15.2 10.8 18.3 9.3
b (%) 60.0 58.0 61.0 72.0 70.9 54.5
Longest length 0.89 0.73 0.40 0.32 0.06
of corolla
Shortest length 0.86%** 0.75 0.44 0.26 0.50
of corolla
Anther length 0.47*** 0.50*** 0.70 0.18 0.25
Style length 0.27** 0.35%** 0.35%** 0.05 0.19
Sepal length 0.34*** 0.30%** 0.18* 0.04 -0.36
Flower index 0.04 0.52%** 0.22* 0.22* 0.15

Right diagonal;genetic

Table33 Genetic and phenotypic correlation coefficients

the yield components

Left diagonal;phenotypic

among the flower characters and

Longest

Shortest

Characters length of  length of Anther lStyleh lSepal Flgwer
corolla corolla length engt ength index
Tuber vield 0.01 -0.03 ~0.11 ~0.04 0.32 ~0.06
aber yie ~0.10 ~0.05 0.03 0.03 —0.33%** 0.06
~0.26 ~0.15 ~0.08 ~0.09 -0.22 0.12

Starch content

—0.23% 012 ~0.13 ~0.03 ~0.20* 0.10
Starch vield ~0.19 ~0.09 ~0.08 0.03 ~0.38 0.1
arch yie ~0.16 ~0.08 -0.03 0.03 —0.30%** 0.04

Upper;genetic

Lower;phenotypic
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Table34 Mean values, genetic coefficients of
variation(G.C.V.), heritabilities(hZB),
genetic and phenotypic correlation
coefficients in the three physiologic

characters
: Period from

Characters Grgwmg planting to Dorjmancy

period sprouting period
Mean 121.4days 25.6days 82.2days
G.C.V.(%) 20.4 5.7 16.1
Ws (%) 69.1 58.7 68.3
Growing ~0.013  —0581
period
Period from
planting to 0.028 0.284
sprouting
Dormancy g 015 0.213*
period

Right diagonal;genetic

Left diagonal;phenotypic

8595 (1986)
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Table36 Genetic and phenotypic coefficients among the physiologic characters and the yield

components
Tuber  Luber Tuber Tuber Luber Starch Starch
Characters number . . yield .
number per stem 5128 yield per stem content yield
_ , 0.24 0.28 0.49 0.38 0.60 0.41 0.64
Growing period 0.18 0.12 0.20%  0.32%  023*  027*  0.34%*
Period from -050  -0.34 0.15 020 —015  -052  -039
;ﬁgﬁgijo -040%*  —021* 014  —0.22% 004  —020% —032*
Dormancy period —-0.60 —0.37* -0.24 —0.55 -051 -0.52 —-0.70
—0.43**  -0.19 -0.19* —0.62** —0.26** —0.40** —0.54**

Upper;genetic
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6) CARADEHIZONT

Lower;phenotypic
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Table36 Mean values, genetic coefficients of variation(G.C.V.), heritabilities(hzg), genetic
and phenotypic correlation coefficients in the seven yield characters

Characters Tuber Ellllrtr)letfer Tuber T}lber ;F;tfgr Starch Starch

number per stem  Size yield per stem content yield
Mean 8.2 2.3 73g 580g 148¢g 15.2% 84g
G.C.V.(%) 23.1 18.8 23.0 25.3 26.9 16.6 33.5
Ws (%) 54.5 44.4 50.3 50.2 44.3 75.4 59.2
Tuber number 0.76 -0.25 0.37 0.59 0.71 0.72
Taber, aumber ) e ~0.30 0.39 0.34 0.62 0.50
Tuber size —0.27%**  —0.19* 0.64 0.62 -0.15 0.37
Tuber yield 0.58***  (.31*%**  (57*** 0.82 0.44 0.91
ggrbesrtegeld 0.20* 0.55***  (.55%Fx () g3xek 0.32 0.73
Starch content 0.55%** 0.35***  —-0.09 0.19* 0.41%** 0.76
Starch yield 0.65%**  0.36***  (.36%**  (.53¥xx  Q0**F (. 7]**x

Right diagonal;genetic Left diagonal;phenotypic

Table37 Mean values, genetic coefficients of variation(G.C.V.) heritabilities(hzg), genetic
and phenotypic correlation coefficients in the six starch characters

Diameter Ash P K Mg Ca
Characters giaﬁ?h content content content content content
Mean 21.3uxm 238 nm 55.3 mg 34.8 g 10.3mg 1.8mg
G.C.V.(%) 15.0 21.1 216 2738 34.7 27.0
W (%) 62.6 65.2 58.1 57.1 55.8 55.2
Diameter of ~0.85 0.25 -0.23 ~0.26 ~0.66
Ash content —(.4]1%** 0.80 0.94 0.88 0.65
P content 0.18* 0.25%* 0.80 0.80 0.10
K content -0.09 0.28** 0.52%** 0.75 0.31
Mg content 0.09 0.22* 0.23** 0.23** 0.32
Ca content —0.26** 0.23** 0.16 0.17 0.29***

Right diagonal;genetic Left diagonal;phenotypic

Table38 Genetic and phenotypic correlation coefficients among the starch charecters and the
yield components

Characters on1 asr?;;g; Ash P K Mg Ca
granule content content content content content

Tuber yield —0.13 0.06 —0.20 -0.17 -0.19 0.22

—0.08 -0.01 -0.09 —0.08 —0.05 0.03

Starch 0.41 -0.25 —0.09 -0.16 -0.13 —0.53
content 025  —0.15 ~0.15 ~0.14 ~0.14 —0.25%*

Starch yield 0.38 -0.22 -0.02 —0.15 -0.12 —0.69
0.13 -0.14 —-0.10 -0.15 -0.13 —0.26**

Upper;genetic

Lower;phenotypic



48 IEAETBERRESRE 50 (1986

H. RBBIMCL
Lit,

TS DR E DRI 0 B 13 (K38),
LA TI, R tfﬂ&hﬁ%&JTAsmﬂ
B, CagiE ETASLAMEBE LU TASAINE
DOFIT, #NFNPRGEE R LIEMNE, &
FEHEBEERMICE O TEROHEL2ED SHish -1
—h., RERMITIE, B ETASAMDRL Ca
ERBETASAME LFTASANBOR TR
nEH LT,

LlJ‘f&f&F;j ri(})%éc Cl:f)\ll{}&b

% =

1) EROFEEICDONT
D IEERHIC P\ T IE
FNL A v a T8,

LIRSS oY AR )
DIETEY HR

2N, &5 3TH1955) %018 5 (1955)8"

35 LR « (HRA96DED (2 Dh o ks
SUMRITB T, EREEHTRRG <, mr N
DES B LB TESA -2 EHE LI, 794
TEA « HII1(1970) 100 (3420 |G, S, WERUER
BB RIick bW ERE L, ) va T
e FEEQ96D ™I B G, B R R &
MG TENTFN S oG L7, s
DEED S BIPS L DIz, ERICHT 5
SO —RITE RSN EERLTVS
. AEROFE UL, BRI EWNIEEDIRLC,
R AR L. SRS JOEmMAEIL
fM ) <L RIS LB IR DA R L7z, 5IH
(1970) 1397 (Z/LFD S TE A B U, RO R
FEEIIHD TNI O EAMEIL 2, 72, Se-
gura et al.(1975)%7 13, O {EFEA
TEXRPOMIC LIz ARBROE/NEICHT 5 5
Léy Eins LU ERRoOBERRE., HREGE, S
S S X HICERLGEENNERT T En S,
FAPL L7 fEia R L b D EHER SN, lifnds &
P REHAERITCE. B, EIRES KOV Emb
Ui Lize LA - T, 2ol
T RO BEAERIC L O LRINTHBE D
EHERRANS, TOLHHEELEEN >
3. FTITHE |-« TERI1969)697 A3135 4R [¢1/)N

BT B>V THFMETO, F0
SOEE ML EELEERDOH 5 LA H D
fELtiEE—KT b, XSIL, AvyaTHA
< IR (19741 EEIG & R B K UTER o],
NI THE « EH(1969)T 1L R & RSO
I, ENENEELSEROSH LT LN T,
LasLtmss, AT, BRI, SNk,
e B KO ERIIZ, WTHOEE EDRIICE
W b AN IR . BWICHS 28k
MHAIC L O FERENTHWB LD EHEEEN S,

CNFE T, IEIETT & R E O BhEMIC DU
To kb < PEH(1969)5% 13 HUGEHEBAIR E & sk ad 712
FiWp o, ERH D OEFERO/NIVBES LU
TR O R EWEETIE. TASSAMAME
T AT Exilviz, £7/2. Nechiporchuk
et al.(1976) (2 MR & I OB FE O FERIR
R iat-, 51T, Maity-Chatterjee (1
977, EOKEF X FINREE L EIEB LU
BUR T S s B D b 5 T &AM, MO
94D 14, T IE S0 T, EORIEE D
KEOVLDBENKRE L, BBETH), NEHE
WEEABNE LTz dbiliis B BRI (1965)5))

. EAEYINO EOR & WV adid SIGEDE <
NHE®RIAOEDOEmME & TASAMDIICE DO
MAto0mE25E Lz, Iwama et al.(1981)°7)
(3. ¥ KL ERHETERZENEDSGWT & A2
MLtOT/ﬁ4f¢me%®m>i HEL
SRR RAERE & B I B R O H 5 T
ExRABWIILT, Ffe. A vy a T - /MK
(1974)%1% Belits L OF R SR & 18 E R
HBOHBEEER LT,

D& HT, EROWEENEIHE & OlicE
BISEROH A ENHEIN TV )3, Rilkk

BB B I B ERO N S DY &t
BN 45 0 22T O RO BB B RHEL
WL S BN ERI L O XReENTh 3 60)8:
HETR &N Bo T O & HITBEEMEIED - F2h5,
BOWF AR A TS AIEA > &5, &
N 5O FERIZTION O i EmfEfeivrs &2 Bk,
I EIE & OO A Rd N E & b B3 Bl
TAHWIETIELETHA D, ks, BA - #



RHICK 1A vt 13 B TA SABKA RECE BEICET 2 FE 49

A7)V (5 v 4 T, HEESH, 50K
EIDBERBIOINGDIEEEBZHDIEEE
DREIDBEABE., £ERHICL0ERT L&
ZHOSMICLTVD, Lichi- T, KREBRODFH
3. BEBETORERB,LSBONTHEDT,
DB DOTIHICRBRAEERLILENH B,

2) EMOREIZOWVT

Abdala -Hermsen (1971)V 3% & 1830
HEREML S, ZEMN 2 D0BUHIEELFiTLD
FERENTWAZ EAH LML, —, EE
(BB PR I VER S MUB < (|T195T) 1Y),
FR(197TT8D13 . s K OEDOAS (EFL O
HEEDH B WIS EISR IR SO EMRIZE bITIE 5 <
Bt R & CEH B & L, Lhi-» T
INSDEEDEKR S L OBREHTHD < A5k
EHEPIKEC L OBV, KRB TOEERE.
FIRBID BN DN E D » 1 ERTO0L5D -
1. BREESTIRD O HEHIK & h - 1228 &
DEOKRKITEPOLENEEL -7, KB, Se-
gura et al.(1975)°7 13, EHILEVEIERER
FE LA, AABROFEH L e - Tz,
DEIC, RIVEBOEES & O RBUUHBITE,
e & ZOKRS ORIC R BIIANT IE DOREN: A E
W o, TAUBHOASDNY 5 KUk F - ik
1 (1969)5% AS AR ARBEIR B A SR oo 12 4 YL & [l B
&otie Tz, EOKRKS EEZHOMO{IOMRNE,
RS 5 KOk b« 1018 (1969)5hisk
PEER, XSic, vy oa T < MA(1974)%
DAEMER L BT EETH - 126

INEFT, Maity-Chatterjee (1977944,
XRERWEEDORICERS KUORBIHED S 5
L L1, &I, EMNLVEMTE, 1E/1(1963)
Vg <m0, EI19%64)° 5 L Segu-
ra et al.(1957)713 0 &8s & O s E
B L1, AMBOBERTE, EhleHE T
AR BUIEIEEOEA R T 5 2 &2 o
Ltzo F7o. EHITIGBIEE & ORI L7 BIR
D& BT EDEDONT, BE, EHEVLHED
Bi%(E Groza (1976)% 0 ikBRER & [UlBECTh -
120 ZORI EPEHIEU ORI S>0 T, FI

- TRIE)(1969)0%s 2 AFRI, OB A8 1 4
O ikEREESL, #5 K0 pandita-Sidhu(1980a)®
MWEREOCLHOM, BV B IO —HE
DRITE O TRD ARG R LR L, £
#z. Iwama et al.(1981F° (3EMOKE VR

TIHBENELSZ . Groza(197679 i1tk 5 &
Uiz (38 « AR TEH, MAETEENES
LCWwaE LIz, X5, #vya TR, WU
IR1970% 1 BB B IC BV T, ZEDKE
(EROEVHDREIETFOFERERDH ST
ExER LT,

INSDFEWRM G, ERICHT AIEE 8RS
SO RHEAIIT SN @I E & ORlic B Bt
WIEET AL ENH S E -T2, Lichi» T
HE® BB 3 ZB0HEOMIC L - T, H
FRDOWEIETIOE A T3 5 & oaliei =
%L\www¢@ﬁiChiﬁé@t%Kbﬂ%o

3) TEROEHIZDONT

{EeCBET AP UNB LU TN SIE &I
=P & ORISR ERGT L, INEIHE IS HE
MERTIENSNE, THARR L CElkA &
DNRINCHED BT ENTE S, TDwh, {Lds
B AIPTTIC I, sCReHEMOEE L HE a0 TEm
et KO CHEMs &b B H3, AFERTIL.
LLEPIH N D BB 1L 6 TP A AT, TNE T,
N4y g DfEaICB L TR L oS E %<
#3795 (Salaman 1926%, BfMH 194978, W17
5 1954 12011 19575, &M 19701, Ma-
tsubayashi 1979575 &), ¢ ¢ TG ki #-iH
IZDOWTHIR L2 b DD 0 AGRERDESHL,
EEBSDEEREE ERICGWESH O, 0k,
YHH (1949) 13 1E83 O /LI SO TEER L,
B L OSERE MR AEEIFIC#ET 5 T
EXRBNELTVWADT, BEOMEEiE Ihn
SV EREE R LB & ORI OB YEIc D »
T, SOWKABRT A2 ELLETHA D,

RIEHL OB > W E, fEnflé & e
B KO #HO IO/, #0k s & fpdkds LU
{fEFED L E DRz, ZnFhnloionE{zHRED
Aboits, Lichi- T, TN HDE LI



50 EEEVBESBERE ¥595 (1986)

HBOBIZAIERICL » THRENT VW ED, &
Z0F N S OEAE KLY % & EFRICEHR
ROGEET 2 b0 EMEEESN S, L L., fE8S
¥R, WINORE & ORI b IBEAERENME < .
ML L 2B ENEBERIC LD XEIN TS DL
SN B, WO« EIHA96DB L vtk
T, EizMCTER, BB L OB EREIRIET
SRR DS L T EAREL TV BH, KRB
DFERIE. I s ORI L,
INET, EHBOKE & NEFEORMEN I
W, BH1949)™, FHH 9700 3O,
BAMOT, REEREBRE S EROREREDTE
TEOBIED &, HENEREFRNA SN -7/ &
HELT0BD, KRBROFER, S, L& IE
FHE L WIS 2 8ENERIC L D icah
TVWB LD EHESN S, b, DS (1954)12
BHEMMEOERY BRSELOKRTHE LR
BIELTWVWd, Lichi-¢, o icidn
WORMNSLSL Ve SRR ENIRENHEHT &
Ho, 5%, BENLAL Y3 EOMBREENSCN
STEROFEEOERICRIETHECODNTE LI
BEtd 20BN H D,

4) EBHFEEICDONT

HHEHEICOWT, Salaman (1926)% it &
L SR EREMTT SN B OAEHNE
b LEERIC X - TSN, OB
EHTELE O S X EREE T TOAEBLIR & ks
BifEhd B e L, ARBRTIE, BERIT69.4%
AR LT THISTERI960 A3 4 4EI] « 7 BFE
PORDIBEERZRICTH -1 T, BERE
FRHI3204% EHERRE (. ZORRICHD
BB IS BERN OGS RE D » 1o, 188,
M9 AERIEREFEEOh TR
b/hE (L ERMOMB TIPS W & L72hs,
AGKERDEER D S IERBITLEE LIZHETH S
T EMBS/ITIS - 1,

BRI EE., F &L THOLSDARES LUB
KT & - THKIIEN BHS, MfERoRBIM L
BHLELTWA, ARERTIE. 588.7%DELEF
AR L. FEREIO#EIROD ST s < . D

(1957)113) psipuk s 25 AR HH & OARIRFSTFAR
BOuFh s BRSOV ER2li~ & & IRIE
B Ch -1z, —REiC, BAZEBEUIRERTH Ot
EOBEFENE V. Lichi- T, BiFEHOBEZENE
BEMIEISTHENS L, BRICED B#EEZNE
SR D A HHRD T/INE W,

BREOKIRE, FIRA9TT¥ic k3 & BEER
#ﬁ%%mﬂﬁféwwmﬁwmtm%%tmw
MAERKIKE . 2DROKFBHOKES & DR
HFORBIC L » THEE THFL L OAERKRIRE H>
ORI TWAEWDH, KHEBROKIRIZHEEE
HLTEH, B1BDBEBEFEARL. HENFED
ETHB T EMBESMAEN 57, THid Thom-
pson (197817 Hs (AR B # D& IE 4 Bkid A < .
BEFESEVERELTVWAT LLTFETT 5, K
HEROER., RIRAKEAF B E ORIKEEY
WA OEZESEEWSEEL . HACR L RER
EBEINTRIRIA R C 125 T &Mz ont,
Lizhs- T, o DE @D BEERIC
FNERENTVE D EHRINT,

EFE ENEFEORFRTIE, XEORAR
—RE Vb BLUTASANE E OIS
ZHBEREFE B SN, TS E B0 EENER
CEOXRINTVELDEMEINE, oI,
HH A EINEE O OEIES L O R HRER
BIFRiL. HR(1964)°) H52650HEh SR kER &
FRECdH 1o T, MOUBHIY | HijLp
HERIS(1958)F  7&M1(1963)% . A AR (1966)°2)
&R . EB1961%, Maris(1969a%2019695%)
MENZNEMARED S RO IR S IZEEET
Hote LT, ARBOER., KIRAKOEL
oofl TEINEEENEL T 2BERERT T EM O,
RIR IR E o5t LT EIc ) B EIRmE
Rk o FRENTWE EapRmEL., AHELM
EHOBARICH BT EMHSH ELE -T2,

5) NEEHICOWT

— T, BUERL. B S8 AT — 9 DO
SITIC BN T, FREE S & FERICHED < S Enk
NIEERT B0, DO 5 B BIZATOE

*HI4 HITTR T,



HHEX | 1A valC 51 5 TA SAENASEOEBLICET 5HE 31

B3 L, BEE TR IEERIIHEETRD
FEE DELC BRI H L, CDEHIEI En
5. AR TRDICBLREEEBANTPOPEL .
RO BIZE D AN BRI &R (1960)% | Y-
ashima (19672127 1976b)!%®  Kaminski ( 197
7Y% Ruttencutter (1978)8P piitECHEE L
TEEREBEBRINTH 1o LIci-> T, #EkD
EIE, TASRAMDPERLEL. 2T, TAL
ARG, F0d¥, —HEEB LI ENCHNEDNE
THb, BEERZHTI. TASAMIR S/
I, TARANENROREL, ZOMOEY
MCNSDOPRICET BT EMHOMET -T2,
758, Kaminski (1977 251205056 « S0 3
R ERRI1963)Y 32 B - 2LERID B RERD
H. FNETNRD-NELHOERGERIE. AR
BONEEE O ERFEHDO KN IRIF RO MEE
THoto TDEHRT EMS, NEFHDHEIR
BRI BERTRERERL RTEIENENT
ASANEBPROBEBETHD, —XHEVHINE
ML HE, LLWHNE. LW EODIETH S
TEEBAOHICIE 512,
INEFEROMESIC DV T, TE THED
HERD O BB A SR o B X B D 505, &
HERD £ D ICEIER O R LS LU RHEE
B D B I DWW TREST L 72 & DIdA SISV
AKHEBRT, BRACELEVOHEE—-FH 0B EL
TAISAMB LU TASZANEEDE. sl
BE—EHFOWHBINEB LU TASAMDRE,. T
ASAREE—ZEH LV SINES KU TASAM
DORITERLEEEEDH B T LpBBn O, T
NS EEHIEBRE. &R(1964) Y Maity-Ch-
atterjee (19779 B8 LU Gaur et al.(1978)
Whsska R E BIFFTH - 10 LIEA>T,
INSOBEFMEDEENIERICE 0 XREEH
TWABh, HAVRTINSE TS SBIETFOR
ICHEEBARAEE T 2 b D LHEERIN S, HEB.
INETEIC > 0T, #ELE - 11 (19695 75 135 &
MAERHOCTRTOM AT >R, Tho0iHE
PHAICERRSEEL &> TWB ExAHNIEL
1T EDLBHETE S, — 4., REBMCE,
—fl&E & TASAMDREREZ RV T, FEMHEARK

KEERLEE DSy Shtc, TS OREMR
HOa9sDMD | #R9(1963Y, 1964%). HAE - 5B
960 | K E - &R(1969)%, Meister.
Thompson (1976)66)‘ Maity-Chatterjee
(1977, Tai Young (1980)"'? | Gaur et
al.(19787%" Sedova-Budin(1978)°®. Pand-
ita-Sidhu(1980a)®. Pandita et al.(1980
b)*”. Loginov (19807, #sHFEDRERY &K
B FEREIZZEBEOHERITH - 12,

6) CARADEZEIZDNT

THET, B« HE1959) 1% | %Ak s (19
73) 1) kiR oL T, AR, MR K O
SfERIC L » TERDH B EARE LN, &
NSRVETNGHIE - - EEHNB V. AR
BT, SHOMELHV., SEE THEKEE X
UREBHICAEEZEDH B EnTH LN, FL
T, EEERREKIL. HNESERERICHNEL
CINE ot BIEETIE. KOEBBLURIR
MOTNH60%LL LAERL, TASARMBELL
THEHE LW, KhERTASAB LUBEYRERE
DRBEHIED 0.2 BLINDIKEBDEBOEM
MBEBTH BT EREINT, oL, KiEEIK
NEBOMICIEEE XURRANICOEELA
DORMRNES LMz, F/. RiFIR P, K. Mg
BLU Cada s ORIDEIZ T 15 B E MRS,
k5r. P. K. MgBXLU CagGBDOMARIC,
Hink X RBERN)ICEOEELREGRYD - 120
2F 0. RS AR 3 SEBMK I LS
HRRAASIAY SN B A8, R & RS DRTIC
BEEABRES A SN, Th S DEED®EIRIZE
WICHOLIT> TEWEEZ SN DB, —H. hifk
BLU CaBRBUEBTASAME XU TASANE
& ORNCE WV ECABBGRED S b £ D
D TASATEE T o DIEE OB T
EL., INSERL 2ERNERICL OX/RREN
TWAHHDEMEIND,

&, MLMADED SDTASAREER. K
BISKENCT ERTHDOT & BYLBASIREHHK
(. mErEOBEVOSHEE LTS8 cng
T, BRIIRESHE & ORI IEOFHESHEED H



52

BT ENBEShTVEYS PO kasrb e
kB & ORNCIEDOEZESREFROS 5 C & ME
EIN TV BB KRBROERD S RIRIZIK
DER & EH A OBEAABBIR A S hc s -

IEHETBESREHRE $B505 (1986)

s, IR EEMSDII . REMKE L. Lbb,
TASAYHOEE L WREDEIRIEEH EBD
na,



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





