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Tablel. KEICHWEAF

Parent clones used for crossing

w5 E S £ ER AFE REM - Bk
Phenotype Year of
Index No.  Clone name in winter collect Selected site and source

Cr-322 =N 23 #x 1970 HiRE T (1953), #WE (1963) PEEERICAVA I M) AXFRKED
Asakawa Green Miyagi, For. & For. Prod. Res. Inst.,

Cr-323 &I 24 % 1970 HEE T (1953), BE (1963) FRIRFEBRICH I FY AXRER
Asakawa Green Miyagi, For. & For. Prod. Res. Inst,,

Cr-325 &I 26 k% 1970 =g 1 TZE (1953), f&E (1963) P EEEBRIZAHWA I P AFRKS
Asakawa Green Miyagi, For. & For. Prod. Res. Inst.,

Cr-326 =N 27 & 1970 B F% (1953), fBE (1963) AERIZFEBRICAV I MY AFREH
Asakawa Green Miyagi, For. & For. Prod. Res. Inst.,

Cr-226 ZN6 % 1969 AR EREEREEMEFERAY
Asakawa Green Tochigi Praf,, national and man-made forest.

Cr317 =1 #x 1970 HRBALFH
Asakawa Green Hachiouji, Tokyo,

Cr-318 =N 2 % 1970 WEBAEFH
Asakawa Green Hachiouji, Tokyo,

Cr-319 I3 #x 1970 HEBATTH
Asakawa Green Hachiouji, Tokyo,

Cr-320 = 4 & 1970 HRMAZFH
Asakawa Green Hachiowi, Tokyo,

Cr-321 &IN5 ix 1970 REBAETFH
Asakawa Green Hachiouji, Tokyo,

Cr-331 T 2 & 1969 FHIRILRER HBRERBEHNERAERHK
Ji-shinshiro Green Kitashitara, Aichi Praf,, national and man-made forest.
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Tablel. (2-9%) (Continued )

F5 EA AEEHER AF4HE JREH - Bk
Phenotype Year of
Index No.  Clone name in winter collect Selected site and source
Cr-399 EE 71 *x 1971 BREBE TEBAEKREEN YJ7AFRHKK
Meguro Green Yakushima, Kagoshima Praf., national and natural forest.
Cr-400 BEE 72 #% 1971 BEEREE TEAEKREBEAN T7AFRAK
Meguro Green Yakushima, Kagoshima Praf., national and natural forest,
Cr418 =20 & 1975 REHEALTH
Asakawa Green Hachiouji, Tokyo,
(r448 BE 29 *& 1972 BREFEHERBEAN EBRR1ISOERZHH
Meguro Green Nishimorogata, Miyazaki Praf, national and man-made forest,
79-82-1 it #& 1979 o E T B
C. fortunei Green Linhai, Chechiang, the People’s Republic of China
Cr-13 ¥ OTHE 4 R 1966 KR HEH (ERSLARETA2ZF)
Takeda syo Pale yellow green Takeda, Oita Praf., Plus-trees (Cryptomeria cultivars Aosugi)
Cr-14 ¥ OMEE 1 RE AR 1966 BERSRRE HBEHE (PR LRSEYFY<ATY)
Miyakonojyosyo  Pale yellow green Soo, Kagoshima Praf., Plus-trees (Cryptomeria cultivars Satsuma-measa)
Cr-16 WEFZY R 1966 BRFERAFIEES TR (ERBEFZF)
Shiiba Ji-sugi Pale yellow green Shiiba, Higashiusuki, Miyazaki Praf, Cryptomeria cultivars Ji-sugi
79-82-2 Wiz RE B AR 1979 P E LA BR i
C. fortuner Dark ocherous green Linhai, Chechiang, the People’s Republic of China
79-82-3 Hits RER 1979 Bl T4 B v
C. fortunei Dark ocherous green Linhai, Chechiang, the People’s Republic of China

1Y OEBOXY

(MMe) JEOMD 0%



Tablel. (27%) (Continued)

F= e AFEHED AFE FOEH - HK
Phenotype Year of
Index No.  Clone name in winter collect Selected site and source
79-82-9 Mz W H AR 1979 P R R
C fortunei Dark ocherous green Linhai, Chechiang, the People’s Republic of China
Cr-330 HE 28 #t 1970 BHEEHEREAN BEBRH2SOBRSHE
Meguro Yellow ocher Nishimorogata, Miyazaki Praf, national and man-made forest,
Cr-449 HE 33 "t 1970 FFEAERTARY BEBRM2FOBRIHE
Meguro Yellow ocher Nishimorogata, Miyazaki Praf, national and man-made forest,
Cr- 43 # 6 7R 1968 BEE BRERERERE
Shizu Red Shizuoka Praf. For. Exp. Sta. Hamakita
Cr- 99 WOREN 2 R 1968 BERABBMAEN  HEEH
Nishikawa Red Iruma, Saitama Praf., Plus-trees
Cr-100 HE 1 R 1968 RRHERX
Meguro Red Meguro, Tokyo,
Cr-227 ®n 7 G 1969 AR FREEREEHBEREMNY
' Asakawa Red Tochigi Praf, Man-made forest,
Cr-324 #Il 25 i 1970 REMAETH T (1953), BE (1963) MRIEEBRICHVAT H AFRHKE
Asakawa Red Hachiouji, Tokyo, For. & For. Prod. Res. Inst,,
Cr457 BRAHA 7 U 1977 tigE AREWNEKREENTEHEAH,
Kikonai Red Hokkaido, national and man-made forest,
Cr458 BERAEMN14 oS 1977 biEE AEAEHRBENTEHEAHK
Kikonai Red Hokkaido, national and man-made forest,
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3 BRRUEE

3.1 BOXK

311 BEZH

BRORLZLIHRAF270— L (ZHRT L ARINDRAOKRBB OB, HFTHRERT y2—#&
TR % Table 2 12773,

IFYVAFOHRERUNERTRINTOMBEY I FUBETHo7: (Table2-a), HELAF27 1
— > (Cr-330, Cr449) OBFESWMIRLZTIRITXRTOFEIELTEH TH o7 (Table2-c)o THAF
6 70— VOHFRZRSERATRIRTOBERY 7 AH THo7: (Table2-d) —K, ERSILKR
# (Cr13, 14, 16) 2B LARZHIKRATRT7HHL I FUBFIHHEL, 2O0RBABOFED
HEI7HE  IFYHES3 D 1 THorz (Table2-b), CHORRABOTHHIZEBEORLZLEH
DEHRAE L 720

BRIFHICET28ROFHRIE, BOBETEEROLIHEET S I LIk o THENT
BECHE, Thbh, HEMIZ-DOOBGETEIZL - THRESN, I FJRAF, HL2AXRUTTHR
¥FOREZEFHE, FhEFRAA, AARFAAOKREELSETHE, ft-T, TRLOBRSHER
FTREEOSTHIEZ ST, ALEALAGRTFEOEFTHEAT S, I L, RERAXORET
BIZA A DATFOESE T, 7HAFOBIETFAIEI FYRAFOREFA I L CERETH L0,
AAEAADT A LERERE (CCTE—HBLT7 7H&T5) LIFVENS | 10%EIC
SELTHBT 2L ELLNS,

3.1.2 I FYAFBRETORNTERE

EHDELZLIF)VAXFRFIFIMZL I VIRBEDTAY -7 U— 2D, MERSEHEHRLICL
72X FYAFBORERAEDLERTFZFOHFETTable3 KRT, TOREBIIHIKOBRLE I FY XX
DI P BEOBETOMTEREDERE D > TV 5,

EBROHER, IFVVAFU7O— Y RUI FTIH 1 BREOMREBITRROTRTHLIFIH
UIPBEL, TATEOREELh o7 (Table3 ), T &) REEIBONIZDE, I FUHNEE
BOEBDELLTRTOI F)AXY, AUERFEIIBVT, IFVIBEZRERAETAIHBORE
FA ZFEESHAA TRAELTVWLILIZIEIDEELLNS,

313 ELZ28EEZLOBEAFTOMRER

BROBLLPAX /0 — L OMRZHOE R+ Tabled 1T T,

THAXFXIF)AFLOEHFRAIFKRICBVTIE, IFIVHOHRELL, THEHEOATH -7
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4-b)e IFVAFEHIAFLEDEFLERIORAESSIE, I F)VHIETHOHBLE 72 D
N-HOEFRIFELEL YRR EFUIL-EROETH -7, COFRBBEBMICELEN 2T L 2R
LTw5 (Tabled ),




Table2 . BAFXDEFREMIIBY LS EETHEDO T
Segregation of needle color in selfed seedlings of parent clones.

RFAES R A EHE A BB HifeoEn L 2odEE
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family i TEME  Yearof i 7oA EEE IFUM FRM 58 Wi EEy  yt —RE
No. Female Male crossing Total  Red Yel. Gre. Segregation Segregating _ Chi-square
of phenotype ratio x? p
a (I FYRF)
82-54  Cr-317 (Gre) Self 1982 32 0 0 32 7 HH Red : I FUH Gre 0:1
75-84  Cr-318 (Gre) Self 1975 86 0 0 86 THHE Red © 3 FUH Gre 0:1
75-89  Cr319 (Gre) Self 1975 36 0 0 36 T AT Red : I FU Gre 0:1
75-90  Cr-320 (Gre) Self 1975 86 0 0 86 THE Red : 3 FYH Gre 0:1
75-92  Cr321 (Gre) Self 1975 92 0 0 92 THH Red © I FUHE Gre. 0:1
73- 8  Cr322 (Gre) Self 1973 182 0 0 182 7 A Red | 3 FUH Gre 0:1
72-53  Cr-323 (Gre) Self 1972 5 0 0 15 7 A Red : 3 FVUH Gre 0:1
82-27  (Cr226 (Gre) Self 1982 8 0 0 8 7 Red : 3 FUH Gre 0:1
73-17  Cr33L (Gre) Self 1973 83 0 0 83 7 HH Red © I FUH Gre 0:1
82-93  Cr400 (Gre) Self 1982 2 0 0 2 7 A Red © 3 FVUH Gre 0:1
80-82  Cr448 (Gre) Self 1980 29 0 0 29 7HHE Red : 3 FVE Gre 0:1

b (REHKAY)

74- 21 Cr-13 (PG) Self 1974 13 9 0 4 75 Red | 2 NUH Gre 3:1 0231 NS
73- 3 Cr-14 (PG) Self 1973 19 12 0 7 778 Red : 3 FUH Gre 3:1 1421 NS
73-5 Cr-16 (PG) Self 1973 17 13 0 4 7HH Red : 3 FYH Gre 3:1 0.020 NS
c (HLA¥)

73-15 Cr-330 (Yel) Self 1973 35 0 35 0 7 HHE Red . HLH Yel 0:1

82.75  Cr-330 (Yel) Self 1982 84 0 84 0 7 71H Red @ FHLH Yel 0:1
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Table2. (o3%) (Continued)

KAF 5 REMAAE DY REEE B2y HgoBtlFods
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family e TEHE Yearof i 7AE ELEH IFUH EHREOSEY WSy ¢! —HE
No. Female Male crossing Total Red Yel. Gre. Segregation Segregating Chi-square
of phenotype ratio ¥’ p
76-121  Cr449 (Yel) Self 1976 30 0 30 0 778 Red | #EEH Yel 0:1
d (THAE)
76- 34 Cr-43 (Red) Self 1976 126 126 0 0 74 Red ¢ 2 FYH Gre 1:0
77- 26  Cr-43 (Red) Self 1977 29 29 0 0 7 HHE Red : 3 FYH Gre. 1:0
77- 62 Cr-99 (Red) Self 1977 21 21 0 0 774 Red © 2 FYH Gre 1:0
81- 14 Cr-99 (Red) Self 1981 21 21 0 0 THH Red | 3 FUHE Gre 1:0
76- 93 Cr-100 (Red) Self 1976 116 116 0 0 74 H Red © I NV Gre 1:0
82- 28  Cr-227 (Red) Self 1982 56 56 0 0 7HHE Red © I FYUE Gre 1:0
82-111  Cr457 (Red) Self 1982 16 16 0 0 74 Red © 3 FUMH Gre 1:0
82-116  Cr458 (Red) Self 1982 70 70 0 0 T7HHE Red . 2 FUH Gre 1:0

1) RBHBOFR

Gre.. 3 F') (#) Green,
2) BIZFEIOME | Expected genotypes.

Green (A, A,),

Pale vellow green (A A;),

. Expression of phenotypes
PG.: #k##k (H) Paleyellow green,

Yel. . 1 (&) Yellow ocher,

Yellow ocher (A:A,), Red (A;A.)

Red : 7# () Red
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Table3. EHOEL S I FY) AXKEIZ & AU HMRE
Allelism test on the winter-green genes with the out-crosses between winter-green parents collected from different regions.

KA&EE REMAEDED AERBLAE B HY HifEnEl L 20dE &
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family 25} TEx Year of i 7AW INVE EHE O MrsrEhy ¢’ —RE
No. Female Male crossing Total  Red Gre. Segregation Segregating _ Chi-square
of phenotype ratio ¥t p
75-115  Cr-226 (Gre)) X Cr317 (Gre) 1975 100 0 100 7% Red : 3 FUH Gre 0:1
81- 24  Cr-226 (Gre) X Cr-321 (Gre) 1981 32 0 32 7HH Red | 3 FYUH Gre 0:1
75- 82 Cr-317 (Gre) X Cr-318 (Gre) 1975 6 0 6 748 Red . 3 FUH Gre 0:1
75- 83  Cr-317 (Gre) X Cr-325 (Gre) 1975 5 0 5 T7HH Red : 3 FUH Gre 0:1
75- 85  Cr-318 (Gre) X Cr-317 (Gre) 1975 26 0 26 7% H Red . 2 FUH Gre 0:1
75- 86  Cr-318 (Gre) X Cr-322 (Gre) 1975 4 0 4 74 Red : 3 FUH Gre 0:1
75- 88  Cr-318(Gre) X Cr-325 (Gre) 1975 49 0 49 7HH Red | 2 FYUH Gre 0:1
75- 91 Cr-320(Gre) X Cr-325 (Gre.) 1975 144 0 144 7% H Red © I FUH Gre 0:1
75- 93 Cr-321(Gre) X Cr-317 (Gre) 1975 84 0 84 THHE Red : 3 FYHE Gre 0:1
72- 58  Cr-321(Gre) X Cr-322 (Gre.) 1972 39 0 39 7%H Red : 3 FUH Gre 0:1
75- 95  Cr-321(Gre) X Cr-325 (Gre) 1975 43 0 43 7HHE Red | 3 NV Gre. 0:1
75-101  Cr-322 (Gre) X Cr-317 (Gre) 1975 125 0 125 THHE Red © 3 N Gre 0:1
75-102  Cr-322 (Gre) X Cr-318 (Gre.) 1975 476 0 476 7HH Red © 3 FUH Gre 0:1
75-104  Cr-322 (Gre) X Cr-325 (Gre.) 1975 321 0 321 7HH Red : 2 FUMH Gre 0:1
75106 Cr-323(Gre) X Cr317 (Gre) 1975 176 0 176 7 HH Red : I FUTH Gre 0:1
75-107  Cr-323 (Gre) X Cr-318 (Gre) 1975 51 0 51 778 Red . 2 FUH Gre 0:1
81- 75 Cr-323(Gre) X Cr-321 (Gre) 1981 179 0 179 7%H Red : I FUE Gre 0:1
72- 56 Cr-323 (Gre) X Cr-322 (Gre) 1972 61 0 61 7HHE Red : 2 FUM Gre 0:1
75-109  Cr-323 (Gre.) X Cr-325 (Gre.) 1975 17 0 17 7 A Red © 2 FUE Gre 0:1
81- 77  Cr-323(Gre) X Cr-418 (Gre) 1981 25 0 25 7%# Red : 2 FUM Gre 0:1
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Table3. (2-7%) (Continued )

RAET REREAAEHEY REF ey HEaHt L z0ES
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family (32} b5 Year of BHOOTAE O IRUH KER OS5 8 BiEoEs x —HRE
No. Female Male crossing Total Red Gre. Segregation Segregating __Chi-square
of phenotype ratio x: D
76-107  Cr-323 (Gre) X Cr-448 (Gre) 1976 117 0 117 75 H Red . 2 FVUH Gre 0:1
77- 73  Cr331(Gre) X Cr-322(Gre) 1977 15 0 15 THH Red © I FUH Gre 0:1
73- 14 Cr-331 (Gre) X Cr-326 (Gre)) 1973 19 0 19 7 HE Red . I FUH Gre 0:1
73-15 Cr331(Gre) X Cr-448(Gre) 1973 214 0 214 THH Red © I FUH Gre 0:1
82- 90  Cr-399 (Gre) X Cr-317 (Gre) 1982 4 0 14 7 HH Red © 3 FVH Gre 0:1
82-91  Cr-399 (Gre) X Cr-321 (Gre) 1982 3 0 3 778 Red . 3 FUH Gre 0:1
81-123  Cr-399 (Gre) X Cr-323(Gre) 1981 2 0 2 7 W Red : I FUM Gre 0:1
81-125  Cr400 (Gre) X (Cr-321 (Gre) 1981 5 0 5 7/ Red © 3 FUM Gre 0:1
80- 96  Cr400 (Gre) X Cr-322 (Gre) 1980 7 0 7 T7HH Red . I FVUH Gre 0:1
80- 97  Cr400(Gre) X (r-323(Gre) 1980 10 0 10 THE Red . I FUH Gre 0:1
81-127  Cr400 (Gre) X Cr-418(Gre) 1981 3 0 3 7 A8 Red © I FYH Gre 0:1
82- 94  Cr400 (Gre) X (Cr-321 (Gre) 1982 12 0 12 7 7H Red . 2 FUH Gre 0:1
81-148  Cr-448 (Gre) X Cr-321 (Gre) 1981 117 0 117 7%H Red : 3 FUH Gre. 0:1
80- 73  Cr448(Gre) X (r-323(Gre) 1980 12 0 12 7 %H Red . 2 FYH Gre 0:1
73- 10 Cr-448 (Gre) X Cr-326 (Gre.) 1973 44 0 44 7% Red © 3 FU Gre 0:1
81-149  Cr448 (Gre) X Cr-418 (Gre) 1981 175 0 175 7HH Red © 2 FUH Gre 0:1
836256  79-82-1 (Gre) X Cr-323(Gre) 1983 9 0 9 T7HH Red . 3 FUH Gre 0:1

1) RBEHOFE/R . Expression of phenotypes
Gre.: 3 FY (#) Green, Red : 774 () Red
2) RIEZTRIOEE . Expected genotypes
FTRTOIFYAFIT (A A,)  Allof the winter-green parentsare (A, A )

(M) JFOEB T NS NEFOHEBOFY



Tabled . B2 2#ELL S OBAFOMREINERICB 2REOHE L HESBILOES

Segregation of needle color in seedlings after reciprocal crosses between different phenotypic parents

KRES REMAEHED REE B2 HifEoHr L 20EE
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family i) TER B Yearof &F T7H# Kt &8H INVH EHREOTHD M sy g~ RE
No. Female Male crossing Total Red Yel. Och. Gre Segregation Segregating _ Chi-square
of phenotype ratio x°: P

a (Red XGre. or Gre.XRed )

82- 29 Cr-227 (Red) X Cr-317 (Gre)) 1982 161 161 0 0 0 THHE Red : 3 F)H Gre 1:0
72- 43 Cr-227 Red) X Cr-322 (Gre)) 1972 64 64 0 0 0 T HH Red . 3 F)H Gre 1:0
72- 44 Cr-227 Red) X Cr-324 (Gre) 1972 68 68 0 0 0 FHH Red . 3 FY)H Gre 1:0
76-101 Cr-317 (Gre) X Cr-227 Red) 1976 50 50 0 0 0 75 Red . 3 FH Gre 1:0
72- 52 Cr-322 (Gre) X Cr-324 (Red) 1972 22 22 0 0 0 7 A HiRed @ 3 F1)H Gre 1:0
76-106 Cr-323 (Gre) X Cr-100 (Red) 1976 49 49 0 0 0 7 A B Red © I VY H Gre 1:0
72- 57 Cr-323(Gre) X Cr-324 (Red) 1972 5 5 0 0 0 7 A H Red © 3 FH Gre 1:0
81- 84 Cr-324 (Red) XCr-321 (Gre)) 1981 37 37 0 0 0 7 A H Red . 3 F)H Gre 1:0
81- 85 Cr-324 (Red) X Cr418 (Gre) 1981 32 32 0 0 0 7HERed © 3 FH Gre 1:0

b (Red XYel)

74- 96 Cr- 43 (Red) XCr-330 (Yel.) 1974 17 17 0 7 718 Red © #H1H Yel 1:0
76- 43 Cr- 43 (Red) X Cr-330 (Yel.) 1976 139 139 0 0 0 7 B Red | #E1H Yel 1:0

¢ (Gre.XYel. or Yel. XGre.)

76-102 Cr-317 (Gre) X Cr-330 (Yel) 1976 150 0 0 150 0 HEW Yel : HEHOch. . 2 FUBHGre. 0:1:0
76-105 Cr-317 (Gre.) X Cr-449 (Yel.) 1976 %4 0 0 % 0 HH Yel. . #8EOch. . I FUYMGre. 0:1:0
82- 76 Cr-330 (Yel) XCr-317 (Gre) 1982 29 0 0 29 0 FHALH Yel : HBHEOch. . I FYHGre. 0:1:0
81- 87 Cr-330(Yel.) X Cr-321 (Gre)) 1981 29 0 0 29 0 HLH Yel : W Och. . I FUHGre. 0:1:0
76-124 Cr-330 (Yel) X Cr-323 (Gre) 1976 24 0 0 24 0 W Yel : F#BEOch. . I FUHGre. 0:1:0
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Table 4. (>3%) (Continued )

EARES KRR A EHEY RELLE HEH s 208 &
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family — if# TERE Yearof & 7 HtH EBE INUE RRA O Wi RE . x HGE
No. Female Male crossing Total Red Yel Och. Gre. Segregation Segregating _ Chi-square

of phenotype ratio ¥? p

81- 88 Cr-330 (Yel) X (Cr-323 (Gre) 1981 85 0 0 85 0 #HE 0 Yel. : EEW Och.: I FUEGre. 0:1:0

81- 89 (Cr-330(Yel) XCr-418 (Gre) 1981 12 0 0 12 0 HLW Yel . B Och. . I FUBH Gre. 0:1:0

73- 12 Cr-330 (Yel) X Cr-448 (Gre) 1973 80 0 0 80 0 FHW Yel.: HEWOch. . I FYE Gre. 0:1:0

76-125 Cr-330 (Yel) X Cr-448 (Gre) 1976 20 0 0 20 0 B Yel.: HEE Och.: I FYHE Gre. 0:1:0

76-122  Cr-449 (Yel) XCr-323 (Gre) 1976 24 0 0 24 0 HLW Yel: HEWOch. . I FUHGre. 0:1:0

d (PG.XGre. or Gre.XPG.)

74- 29 Cr- 13(P.G) X Cr-226 (Gre.) 1974 51 27 0 0 24 7 A Red . I F) ¥ Gre 1:1 0.176 NS

72- 7 Cr- 13(PG) X Cr-322 (Gre) 1972 11 7 0 0 4 7% H Red . I NP Gre. 1:1 0818 NS

74- 30 Cr- 13(P.G) X Cr-325 (Gre)) 1974 34 40 0 0 4 7AW Red I FYH Gre 1:1 0190 NS

74- 31 Cr- 13(PG) X Cr-326 (Gre)) 1974 89 39 0 0 50 THAH® Red : I F Gre 1:1 1360 NS

74- 38 Cr- 14 P.G) X Cr-325 (Gre)) 1974 60 31 0 0 29 7 77 % Red . 2 N Gre. 1:1 0067 NS

73- 4 Cr- 14 P.G) X Cr-326 (Gre.) 1973 26 13 0 0 13 THH Red . I F)H Gre 1:1 0000 NS

73- 6 Cr- 16 (P.G) X Cr-226 (Gre) 1973 6 4 0 0 2 THE Red | I VYU Gre 1:1 0667 NS

75- 96 Cr- 16 (P.G) XCr-317 (Gre) 1975 29 13 0 0 16 7H#Red © 3 FYH Gre. 1:1 0310 NS

72- 50 Cr-322 (Gre) XCr- 13 (P.G) 1972 15 12 0 0 3 7AW Red © 3 FUH Gre 1:1 5400 *

e (Gre.XD.G.or D.G.XGre.)

83- 36 Cr-317 (Gre) X79-82-9(DG.) 1983 47 22 0 0 25 7 HH Red . I FY)H Gre 1:1 0.192 NS

83- 41 Cr-321 (Gre) x79-82-9(D.G.) 1983 171 89 0 0 82 7 % Hi Red : 3 NP Gre. 1:1 0.287 NS

83- 45 Cr-322 (Gre) X79-82-9(D.G.) 1983 111 58 0 0 53 7HH Red . 3 F'H Gre 1:1 0.023 NS

83- 50 Cr-323 (Gre) X79-82-9(D.G.) 1983 115 67 0 0 48 7HH Red : I FUH Gre. 1:1 3139 NS
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Table 4. (=-3%) (Continued )

KRBT REEEA G DYDY RECAE e TR L 20EE
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family — H# FEAR B Yearof # 7A# Et# EEE IFUE FEHYOSH Wi R x P — BE
No. Female Male crossing Total Red Yel. Och. Gre Segregation Segregating _ Chi-square
of phenotype ratio ¥°® D
86- 4 Cr-317 (Gre) X7982-2(DG) 198 76 37 0 0 39 7 A # Red . I FYH Gre 1:1 0.053 NS
86- 5 Cr-317 (Gre) X79-82-3(DG.) 1986 213 99 0 0 114 7 HH Red . 3 FUH Gre 1:1 1.056 NS
83626 79-82-2(DG)  XCr-323 (Gre) 1983 9 4 0 0 5 T HHE Red . I FV)H Gre 1:1 0.111 NS
83627 79-823MG)  XCr-323(Gre) 1983 17 9 0 0 8 7 H B Red : I N Gre 1:1 0059 NS
f (P.G.XPG.)
74- 23 Cr-13(P.G) XCr-14 (P.G) 1974 23 16 0 0 7 7 HiRed © I FVH Gre 3:1 0362 NS
74- 24 Cr-13(PG) XCr-16 (P.G) 19714 25 17 0 0 8 7 H B Red © 3 FYH Gre 3:1 0.163 NS

* . 5%KHTHE  Significant at 5% level
1) #AMOERR Expression of phenotypes
Gre.. 3 FY (&) Green, PG. . #k##& () Pale yellow green,
Yel. : %+ (&) Yellowocher,  Och.: %% (&) Ocherousred,
2) BIEFEIOME . Expected genotypes
Green (A, A)), Pale yellow green (A, A;),
Yellow ocher (A; A,), Ocherousred (A, A,),

DG.
Red

D BEEERR () Dark ocherous green,
74 (H) Red

Dark ocherous green (A, As)
Red (A; Aj)
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AXFOHEOCKFIZIB T A RHADEE (Fik) — 45 —

IFVAFLFEEFGAFLOESRRIRRDI L EKRT, THHEIFIVEN?] | 10FE&TH
BEL7: (Tabled -d)o CORBRAFEAMNDOAERE LAFETHS, I VY AFLHY (BEKAF)
SEHEDEFRRS KRNSO, THHLIFVEHNL . 1O THHL (Tabled ¢, HHR
AXBOKE2RFZASHE, THAHEIFIEF3 | 1OHETHEL/ (Tabled £),

PEORERE, AWZBEoRETHARVEETOESHEGY, B3 1 IHEFARKIBETLZ L
THE T TH L, T4bb, IFNVAX, HLEAFRETHAFOERETE LA A, AA RV
AADFEBERBE L, RERATRUBEBRATOBETHAZAAOANTOEAGRLTE, 22
T, THEBEETFAD, I FJEETARUCETAFELETA T L TZE2EETH L L TIE, R
RRTETHAA, AAMEE, ZRZFLIFVERUELHL LD, AA;, AARTAARD
Wit, BRICERRZIDDIBTHE LA, £72, I VUBETA LRI EETAOBICIZESERY
ZwhoEThIZ, AJA,ONTUBRARTHORIBIMBLELAH—R (ZZTREBE) OBHA
R AHRLIMETES,

3.2 F EZFEzHEWAETE

321 F AGOARSH

BROBRLIBAFOREICHETAF, AECBT 5 AREHREROKBABMOT 8, PHRFHELE
UZD y* —REDOHHF % Table 5 12777,

IFYAFEELAFOEFIREICHETAF ARRIBII2RRAOGHITRCHBOETH 5,
COEBERAATAVIARTIRITRR»S I FH C®BE B LEA D2 LICOoL
(Table5-a)o I FVAFELETHAAFOEHREICHRTAF, 2RRZICBIIEREORAETRTH
BRTHo70 CHODEKEAVAHESHRIBESRP SR THHEELEIFIENS | 1EoBELL
(Table 5 -b),

DEDORHRE, ThIETUBRIKELBEET LI LIIL o TFELCHBPFTRETH S, T4bb,
IFYAFAA EEFAFAARTI FYAFAA LT HAEAAOF, BHROBEFRIZ, FhEh
AMBRTAALLZY, COHRSHTRIETHOSEIZ1AA,  2AA, ) 1AARTLAA D 2AA;
1AA L%, BIBETIE, A CAOBICESRERIE V0, REROGEIIZOEE] 12 1 1Tk
o7, BETEHAPA T LTENTH L0, RRBMOSEIE3 | lickobEZ NS,

3.2.2 F E#ATHV/RELXAE

IFVAY, HEAFRUOUTHAFTIHRTLF AR 2HVARLEREOFHRE L Table6 IC7 7,
IFVAFEELAFOEHSRRICHRT A F KL, $XTEBBETH- 225, ZHIZIFYAF
PRIZELAZIIER2SER I FYHEEBENN L . 1OHETHEE L (Table6-a), BLAFL 3
FUAFOZRICHET 2 EBEF HEACELIAFERLZBLATESRP O IIHELH L HEBE
1 10EETHBL?: (Table6-b)y THAFE I FIAXOREICHKT L F BEETTTH
AETHY, TNZIFJAFZRLRELZTREPLET7HAHEI FVEISHL, 20RHEO
DHGT AR T FYEANL D 1 Thots (Tableb-c)o THAFELEI VY AFOREIZHKTSHT S
AEF BT HAFERLLE LA ORRTIE, §XTHTHAHTH o7z (Table 6-d)o

]
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Table5. F,BIKEOHRENICE D EOOTE L BB OR

Segregation of needle color in the selfed families from F, individuals produed in crosses of Table 4.

RAES REMEAEDE ZEAE [ E ek HRostitoE s
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family it e Yearof & 7HE EtE REE I NVE REMOS D W EE Ry - BE
No. Female Male  crossing Total Red Yel. Och. Gre. Segregation Segregating _ Chi-square
of phenotype ratio ¥’ p

a (3 FYGre.tEtYel OF, O BERKZHH)
(Cr-317Gre. X Cr-330Yel.)

82420 76-102- 1(Och)) Self 1982 11 0 1 7 3 HEH Yel : #8BHEOch. . T FUBGre. 1:2:1 1545 NS
82421 76-102- 2 (Och.) Self 1982 19 0 4 13 2 #HAH Yel : BM Och. . I FYHEGre. 1:2:1 3000 NS
82423 76-102- 3 (Och.) Self 1982 56 0 17 29 10 HEH Yel . BHBEOh. . I F)HGre. 1:2:1 1821 NS
82427 76-102- 4 (Och.) Self 1982 23 0 6 12 5 BT Yel : BB Och. . I FJH Gre. 1:2:1 0130 NS
82428 76-102- 5(Och.) Self 1982 56 0 12 33 11 WA Yel  BEHE Och. . I FUHGre. 1:2:1 1828 NS
82430 76-102- 6 (Och.) Self 1982 16 0 3 12 1 W Yel I WM Och. . S FUHGre. 1:2:1 2500 NS
82-432 76-102- 8 (Och.) Self 1982 23 0 6 15 2 BHLH Yel . BE®EOch. . I FUHGre. 1:2:1 4587 NS
82-436 76-102-11 (Och.) Self 1982 44 0 12 21 11 HHE Yel : EHBHOch.: I FUHGre. 1:2:1 0136 NS
(Cr-330Yel. X Cr-323Gre.)
82-486 76-124- 1 (Och)) Self 1982 50 0 11 26 13 HTW Yel : #BH Och.: I FUBGre. 1:2:1 0240 NS
82489 76-124- 2 (Och.) Self 1982 10 0 4 6 0 FHLW Yel . MW Och. . I FUHGre. 1:2:1 3600 NS
(Cr-330Yel. X Cr-448Gre.)
82-491 76-125- 3 (Och.) Self 1982 84 0 20 34 30 W Yel  HEE Och.: I FUMWGre. 1:2:1 5429 NS
82494 76-125- 4 (Och.) Self 1982 34 0 11 11 12 LR Yel c EBEOch.: I FYHEGre. 1:2:1 4294 NS
82-498 76-125- 5(Och.) Self 1982 56 0 20 20 16 HIH Yel . BEHEOch. . T FYHGre. 1:2:1 5428 NS
(Cr-449Yel. X Cr-323Gre.)
82477 76-122- 1 (Och.) Self 1982 56 0 12 30 14 HAE Yel : ##BEOch.: I FUHGre. 1:2:1 0429 NS
82481 76-122- 2 (Och.) Self 1982 13 0 4 6 3 B Yel . BEMOch. . I F)H Gre. 1:2:1 0231 NS
82-482 76-122- 3 (Och.) Self 1982 40 0 10 22 8 HEH Yel : HEEOh. : T FYHEGre. 1:2:1 0600 NS
82485 76-122- 4 (Och.) Self 1982 59 0 10 38 11 B Yel BB Och.: T F)HGre 1:2:1 4932 NS

g 2UEIE 2 IAC AU 2EE 4
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Table 5. (29%) (Continued )

FARES R A A HE REAE By Hifsr#Elt L 20E 4
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family 208 TEMB Yearof F THE EiE EBE IFVE FBR DM Wi B x P RE
No. Female Male  crossing Total Red Yel Och. Gre. Segregation Segregating _ Chi-square

of phenotype ratio 1° p

b (3 NUGre.& 7 #1Red DF, D HE %K)

(Cr-317Gre. X Cr-227Red)

82-408 76-101- 1 (Red) Self 1982 4 4 0 0 0 THAE Red © I MY Gre 3:1 1333 NS

82-410 76-101- 2 (Red) Self 1982 56 40 0 0 16 7 HH Red 3 N Gre. 3:1 0381 NS

82413 76-101- 3 (Red) Self 1982 65 42 0 0 23 7 H Red : 3 N Gre. 3:1 3738 NS

82416 76-101- 7 (Red) Self 1982 12 12 0 0 0 7 HH Red : I FYH Gre. 3:1 1333 NS

82417 76-101- 8 (Red) Self 1982 16 13 0 0 3 7 ZH Red ;. I F)H Gre. 3:1 0333 NS

(Cr-323Gre. X Cr-100Red)

82-443 76-106- 1 (Red) Self 1982 9 9 0 0 0 T A Red ;. I FVH Gre 3:1 3.060 NS

82-446 76-106- 2 (Red) Self - 1982 18 15 0 0 3 7 A HiRed © 3 F)H Gre. 3:1 0667 NS

82-449 76-106- 3 (Red) Self 1982 23 21 0 0 2 7 7 # Red © 3 F)H Gre. 3:1 3261 NS

82450 76-106- 5 (Red) Self 1982 48 37 0 0 11 7/ H# Red . 3 FY)H Gre. 3:1 0.111 NS

82-453 76-106- 7 (Red) Self 1982 14 12 0 0 2 7AW Red © 3 FYH Gre 3:1 0.857 NS

82455 76-106- 9 (Red) Self 1982 79 69 0 0 10 7 1 HiRed . 3 F)H Gre. 3:1 6.418 *

82-456 76-106-10 (Red) Self 1982 31 20 0 0 11 T7HH Red : 3 F)H Gre 3:1 1817 NS

82-459 76-106-11 (Red) Self 1982 29 23 0 0 6 7 A H® Red : I FV)H Gre 3:1 0287 NS

* . 5%KHETHE  Significant at 5% level

1) ¥HRBOERR

Gre.. 3 KV (#)

2) BIZFHEOEE

Green (Al Ax),

Expression of phenotypes

Green, Yel . &1 () Yellow ocher,
Expected genotypes

Yellow ocher (A, A.),

Ocherousred (A, A;),

Och. : ## (#) Ocherousred, Red : 7% (i) Red

Red (A3 Aa)

lE¥OoHEBOxY
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Table 6. FififEZHWARLUREIIBT2HECOTH ML O#ES

Segregation of needle color in the test crossed families derived from F; individuals produced in crosses of Table 4.

REES REMAE bEY RAELE ]s HfoBr L 20#EE
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family HEH X8 Yearof & 7AW #tH #BH IFUH REMOSEY My oy BE
No. Female Male crossing Total Red Yel. Och. Gre Segregation Segregating Chi-square
of phenotype ¥t p
a (3 FYGrelt#TYelDF ,~D 3 FGre DR LKHE)
(Cr-317X%Cr-330)
82- 57 (r317(Gre) X 76-102-3(Och) 1982 81 0 0 39 42 HBW Och. . I FIUH Gre 1:1 0.111 NS
82- 58 Cr317(Gre) X< 76-102-9(Och) 1982 49 0 0 24 25 H#®W Och. . I FUH Gre 1:1 0020 NS
(Cr-449xCr-323)
82- 73 (Cr-323(Gre) X 76-122-1(Och) 1982 59 0 0 38 21 F®BTW Och. . I FUH Gre 1:1 4898 *
(Cr-330XCr-323)
82- 74 (r323(Gre) X 76-124-1(Och.) 1982 78 0 0 31 47 FBW Och.: I FUH Gre 1:1 3282 NS
(Cr-317 X Cr-330)
82422 73-102- 2 (Och.) X Cr-317 (Gre) 1982 14 0 0 7 7 #HHBH Och. . 3 FUHE Gre 1:1 0.000 NS
82424 73-102- 3 (Och)) X Cr-317 (Gre.) 1982 47 0 0 2 21 HBHE Och. . I FUE Gre 1:1 0532 NS
82429 73-102-5(Och.) X Cr-317 (Gre) 1982 44 0 0 20 24 W Och.: I FUH Gre 1:1 0364 NS
82434 73-102- 9 (Och.) X Cr-317 (Gre) 1982 93 0 0 45 48 H#W Och. . T FUH Gre 1:1 0.097 NS
(Cr-330XCr-323)
82487 76-124- 1 (Och.) X Cr-323 (Gre.) 1982 44 0 0 18 26 #H#W Och.: I FUH Gre 1:1 1455 NS
(Cr-449 % Cr-323)
82478 76-122- 1 (Och.) X Cr-323 (Gre.) 1982 57 0 0 33 24 H/W Och. . I FIUH Gre 1:1 1421 NS
82483 76-122- 3 (Och.) X Cr-323 (Gre) 1982 54 0 o 27 27 BB Och. . I FVUH Gre 1:1 0000 NS
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Table6. (J%) (Continued )

FRES REEM A A DED R R 8 WIS REIL E 2 OBE
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family HEH TEXY B Yearof & 7AW EIEH BEH IMUE RHBOHEY B x - RE
No. Female Male crossing Total Red Yel. Och. Gre. Segregation Segregating ~ _ Chi-square
of phenotype ratio x: p
b (HtYell 3 FGre®F, ~O#E+TYelDRE LKE)
82- 80 Cr-330(Yel) X 73-12-6(Och.) 1982 37 0 18 19 0 #F+H Yel : 8 Och 1:1 0027 NS
(Cr-317XCr-330)
82- 83 C(Cr-330(Yel) X 76-102- 3 (Och.) 1082 7 0 5 2 0 FHLW Yel : #HEW Och. 1:1 1.286 NS
82- 84 C(Cr-330(Yel) X 76-102- 9 (Och.) 1982 18 0 7 11 0 HLIW Yel : B8 Och. 1:1 0889 NS
82- 85 Cr-330(Yel) X 76-102-11 (Och.) 1982 28 0 16 12 0 H1H Yel : HEBH Och 1:1 0571 NS
(Cr-330X(Cr-323)
82- 86 Cr-330(Yel) X 76-124-1(Och) 1982 14 0 6 8 0 HIH Yel | HEE Och 1:1 0.286 NS
(Cr-330XCr448)
82- 87 C(Cr-330(Yel) X 76-125-2 (Och.) 1982 31 0 15 16 0 HLIH Yel . H#EHE Och. 1:1 0032 NS
82- 88 C(Cr-330(Yel) X 76-125-4(Och.) 1982 17 0 11 6 0 HEW Yel : HEWH Och. 1:1 1471 NS
¢ (7HRed & 3 FYGreDF, ~D 3 F)Gre NE LK)
(Cr-317xCr-227)
82412 76-101- 2 Red) X Cr-317 (Gre) 1982 51 27 0 0 24 7HH Red . 3 FUH Gre 1:1 0.176 NS
82415 76-101- 3 (Red) X Cr-317 (Gre.) 1982 123 72 0 0 5l 7 HH Red . 3 FUH Gre 1:1 3585 NS
82419 76-101- 8 Red) X Cr-317 (Gre) 1982 43 21 0 0 22 T7hHH Red . 2 FVH Gre 1:1 0.023 NS
(Cr-323xCr-100)
82-444 76-106- 1 Red) X Cr-323 (Gre) 1982 51 28 0 0 23 7HH Red | 3 FYH Gre 1:1 0490 NS
82447 76-106- 2 (Red) X Cr-323 (Gre) 1982 9 7 0 0 2 778 Red . I F)H Gre 1:1 2778 NS
82451 76-106- 5 (Red) X Cr-323 (Gre.) 1982 47 17 0 0 30 THH Red . 3 FUH Gre 1:1 359 NS
82457 76-106-10(Red) X Cr-323 (Gre.) 1982 76 46 0 0 30 7 HH Red : 3 FVUH Gre 1:1 3.368 NS

1EFOHEBOXY
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Table6. (2-J%) (Continued )

KAES REHAS DR R By oM 2od4
Cross combination Number of seedlings examined Expected segregation ratio and fitness
Family B8 fEwE Yearof Ft THE EL#H BBE I FUHE REMO W Ry x T BGE
No. Female Male crossing Total Red Yel. Och. Gre. Segregation Segregating ~ _ Chi-square
of phenotype ratio ¥ 2 p
d (7 #Redk 3 F)Gre.D F, ~®DT HRed® E L TH)
(Cr-317%Cr-227)

82-409 76-101-1 (Red) X Cr-227(Red) 1982 14 14 0 0 0 T7HHE Red © I FYH Gre. 1:0

82411 76-101- 2 (Red) X Cr-227(Red) 1982 9 9 0 0 0 T7HH Red . I FUH Gre 1:0

82-414 76-101- 3 (Red) X Cr-227(Red) 1982 85 69 0 0 0 7 AH Red © 3 FYH Gre 1:0

82418 76-101-8 (Red) X Cr-227(Red) 1982 28 28 0 0 0 T A Red | I FUE Gre 1:0

(Cr-323XCr-100) X (Cr-100 Self)

82-445 76-106- 1 (Red) X 76-93- 7 (Red) 1982 48 48 0 0 0 77 Red © 2 P Gre 1:0

82-448 76-106- 2 (Red) X 76-93- 7 (Red) 1982 24 24 0 0 0 THH Red : 3 FYUH Gre 1:0

82452 76-106-5 (Red) X 76-93- 7 (Red) 1982 81 81 0 0 0 77 Hi Red © I FUH Gre 1:0

82-458 76-106-10 (Red) X 76-93- 7 (Red) 1982 84 84 0 0 0 778 Red : 2 FYH Gre. 1:0

82460 76-106-11 (Red) X 76-93- 7 (Red) 1982 24 24 0 0 0 7HH Red © 2 FUHE Gre 1:0

% . 5 %KHETHE Significant at 5% level
1) ERBOFER . Expression of phenotypes

Gre.. 3 FY (¥%) Green, Yel:#¥t (#) Yellowocher, Och.: #% (#) Ocherousred, Red : 77# (%) Red
2) BIZFEIOMEE . Expected genotypes

Green (A, A,), Yellowocher (A; A;), Ocherousred (A, A,), Red (A; A;)
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AFOHEOEF BT HEHANEEE (ih) — 51l —

ZITHLONLF, FRCBIA2RAMO S IR THBERIIOVTD, RL2HERELORA
FHOAHE (Tabled ) THE LAZHELOBRLTREBETOBAEOBBRIZL > THTHBED
TEETHb, $hbE, IFNYAFLETAFOLESLRICHRT S F, BHEOBETRIZA A TH
o INIZIFYAFAAFRLERINTHEBHAA L I F)HAADL D LICHHEL, HER
FAAFPRELXETITELHAA, L EBHA AN . 1 TH#T2, 3/, 7THAFELEIFUR
FOEFSREIZHRT AT, HEORETRIZA A THL, THICI FYAFAA 2RLRETLE
THAHAAE I FYEAA DL . 1 THEEL, THAFAAMZRELRETLE, F,fRROBETH
HAAL L 3AAD2BEAE LD, AyPA K LTEETH L7100, IXRTOEFT AR LD L
Zzibhb,

3.3 $#EOBBrORXYLFLOER

19824 | Al —HMoXERAO T AHE, I FUH, HELHRVEREHICOWTHRERERRS T ¥
VU FUOEHERFRIOT, FOFEREFig 1ITRT, I FYAF (Cr317) OBERSHER (A),
IFYAF (Cr-317) XHEEAF (Cr-330) OF, HEOHREHESR (B) RUIFYAF (Cr-
317) X7 HAF (Cr227) OF, fEEIZI FJAF (Cr317) 2RLXELZF% (D) O3RELSH
HBLAZI FVHEICEO FES v FUFREE SR TW P o7z, BEAF (Cr330) 0BRRZHER
(C) RUBRAD 2HERIZHBLAH#ELHIZIO FFY o FUPRFHIN TV,

HEEAF (Cr-330) & 3 FYUAF (Cr317) OXERFK (E) RUBRARICHBELAHBEICEE#L
B ou PRy FUdERERTW, 7HAF (Cr457) ODERZFHESR (F) RUDE
FRO2RRCHBLA7IHICEEBYE L VD ELIIEL DU FFH L FrPFHFERTVE, 2D
LEOFRATIIREFRLZL 2007 AHPHELLY, CHOOBTOLR FEY U FrOEFBICE
PROLNT, UFRXH L F LV OEFEDEVOEVHECOBMIIKEILZELXS5 2, U F¥4r 7
YOERENSVRAKIILEBVWRETHT TN I LIFREINSL (Fig 1),

3.4 X FRUZXXOWEBMSH

INYRAFDFAS —ru—> (Cr322, Cr-323, Cr325, Cr326) LZhbnrn—r28GRE5
DI FYAFEDMRZHOER, T XTORBERDPL I FIREL L o 7CEHIHEL, S
BThHrT7HIE, EXRELb-o-HOBBRZED LD o7 (Table3 ), EWME (Cr-322, Cr-
323, Cr-325, Cr-326), #HAE (Cr-226), ®EH (Cr-317, Cr-318, Cr-319, Cr-320, Cr-321, Cr-418),
FHE (Cr-331), HIFE (Cr448), BILEE (Cr-399, Crd00) DEMARLLD I VY AFRUHEHR
THBBEOMZOHRD I F) AF (79-82-1) A2RAFREREL TS I MY EETFE, §<THL
BIEFTHhLEFMTEL, /2, WHOERS LAREOTHAF, V<A T7H, FAFRUF—H
OMAZIE, FA—D3I FYBIETPNTUBEGETRAEIR TV LR SN/ (Tabled-d, c)o
TAAE, $YTATHIED2VTIE, KE (1972) bAHOBREELB T2,

3.5 RFHEGKEICETIM=zTFORE

AXFOHECRIEFLIAFTTERIRLE LA, 2T, KEBELXEERZTY, £FIIBIT54
BEEOBGHRALHEL R L 2OKELEBTNILTOLBY THL, LFOHMIZBITEL A



B>
Number of samples

Number of samples

B
Number of samples

AR BT ATI S

wl|
(A)
5 b
0| ! l
5 —
(c)
0L 1 L
5  —
(E)
0] i |
I I |
0 0.2 0.4 mg/g
ORFHY L FLr0oR
Rhodoxanthin content
(] :3FUH Green
[X] :# # # Ocherousred

3745

(B)
]
(D)
i
(F)
| I |
0 0.2 0.4 mgig

ORFRFHF0R

Rhodoxanthin content

Red

] & + ® Yellowocher
| A

Fig.l 3IFUYAF, HTA¥, THAFCHETAHEZHRUMEZTHO

BAEREICBIT U FFH - FrOEEE

Rhodoxanthin content of progeny seedlings after selfing or crossing of different parents.
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Mode of inheritance of winter needle colors in sugi on the assumption that multiple alleles are concerned.
Into non action (prediction)

B (---- ) IREST (FH)

FHHE  Phenotype
Red : 7HAF (H)

Gre.: I F)RF (H) Green
Yel : X2 ¥ () Yellow ocher
Ocherous red

Och. : HEHE

BIZTA!  Genotype
RR\, R°R', R'R'
R°R?

R'R!

R°R!

Etan 2T 2 e oy Bk

EVLE¥



AFDHENLFIIB T ARADEE (i) — 55 —

# &

AW EED HIZH2Y, WEBERUKEGOFREREZ L T2 720 R S b7 e b B R &
EEMABERKEL I TRERBROEN, T N3 FrORELERLBHEV LATEREKRYR
FREIFTLREELRUARTRD £ ) T LOIZTHRV 720 HAE SRR E W sE R B T IL AT
KBEEHMEICE(CHELZET S,

51 A3

FE & (1953)  AFHEOAFIIBIILZELOER (1), HEOERGBOBEL IV 7 H AT,
I N AFOAHE, HHREE, 3509), 286-289
PEMEREZR SR (1980) | HEAEH, BB, b, 2250pp.
'Fukunara, N. (1963) . Inheritance of needles discoloration of (Cryptomeria japonica D. Don). World
Consultation of Forest Genetics and Tree Improvement, Stockholm, FAO/FORGEN 63-1/7, 1-6
MG (1923) © UINHF IO 238 TEIC BV T, WEEHERE, 100D, 13-34
MORE (1951)  BARESIESOSE L SMm, SHES 1, AFETHR, 48), 146-168
FEEEHT, HEMT (1964)  AFHHEPWOHE LR LM LkRBOITF /) £ FiZonT, M,
77(918), 458-461
GEZE (1965) . AMICBITA2B 2 AF S L AREORE, £, &R EOHME, KR,
(180), 1-303
FiF L (1980) : A¥ERERE (BRE) o#fz, HWABH, (300), 163-170
{1981) : AF¥H M EORNCELKRICBIT 2008, HkEE, 63(11), 385-391
, FHIEX (1986)  £FDOHEGMHMPRL S (HL: - I FY) AFXFORE~RBFERIIBIT
L ERBA, 9700 B HkER, 401-402
(1991) AFOHEGH I NIk LW (Cryptomeria fortune) DR —BRRIZB
LRBAB O 8, 10218 HMeR, 377-378
(1992) : AXOLAFOHEOS I ) ILL2BEOMIHERE —BROAF LA LED
3CHE, 1030 H AkGw, 335-336
BN, KEEHE, RILER, APREE (1986) | AFXHEOAFIIBITLZ2EBIIDVT, 340
HAk %5, 17-20
KEEABRR (1972) : x 7%, FUYSTATH, BIUT7TFRAFD I M) AXEMRIEF, HHE,
54(1), 15 _
—, FIHEE, BEHEE (1974)  FIVAFOREB LI VEEZFEAT, I FYAFD
M TERIET & OESH, HMEE, 56@), 256-281
#HH—F (1931) [ HBORBEICHETHHRO—0E, BHEE, 23(9)491-498
MERFER (1936) © AMICHNT 2 EHOEE L F08ER], BHEE, 18(2), 103-127
IIAESTER (1931) © BH#MGFESZ ST 2 “Z0#EAMSIIOWT, #HELMLE, 136), 419436




— 56 — BHR MR E#HE F374%

Inheritance of Winter Needle Color in Sugi, Cryptomeria japonica D. Don
Kikumy, Hideo "’
Summary

Among the color variants in sugi, Cryptomeria japonica D. Don, there is a form of variants in needle color in
winter. Three variants of winter needle color in sugi, changing from green to red (red variant, ordinal variants), to
yellow ocher (yellow ocher variants) and to green (no change, green variants), were used as the parents for making
F, and F, progenies. Segregation of needle color in the test crossed families, and rhodoxanthin contents in
progeny seedlings were investigated.

The results were as follows:

(1) Gene R', which causes the winter needle color to for red, was completely dominant and genes of green (R°) and
yellow ocher (R') were recessive. There was no dominance between green and yellow ocher genes. All seedlings of
F,(R°R') between the green type (R'R") and yellow ocher type (R'R") showed ocherous red in phenotype.

(2) There was no rhodoxanthin content in the needles from green type seedlings, but it appeared in yellow ocher
type seedlings. The ocherous red type, F, from green type X yellow ocher type, had higher rhodoxanthin content
than that of the yellow ocher type. This phenotypic expression seemed to be the dominant effect. The
rhodoxanthin content of red type seedlings was much higher than that of the ocherous red type.

(3) These genes of R', R? and R* seemed to be multiple alleles on one locus. Also, there were some variations in
tore of color and in rhodoxanthin content in the red type seedlings. This observation suggests there are also some
multiple alleles in red types.

(4) The identity of the green genes (R°) detected in the seedlings from different provenances or seed sources :
Miyagi, Tochigi, Tokyo, Aichi and Kagoshima prefectures, was proven by the allelism test. Furthermore, green
type seedlings from Cryptomeria fortunei had the same gene as those from sugi C. japonica. Some needle color
variants such as Takeda-syo 4 (Aosugi), Miyakonojyo-syo 1 (Satsumameasa) and Shiiba Ji-sugi were confirmed to
have the same gene (R") as each other, having a form of heterozygote.

Received March 31, 1993
(1) Research Coordination Division
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Photo 1. ZXERKREIZB T AAFEDHER

Various types of needle color in the seedlings of selfed and crossed families of sugi in winter.

A IFYAFX (Cr323) DEHREMERRIIBIAIFIH
Green seedlings in the selfed family of a green parent (Cr-323).
B:#+AF¥ (Cr-330) DEBRZHEROHETH
Yellow ocher seedlings derived from selfed family of a yellow ocher parent (Cr-330).
C:7HAF (Cr-100) DHREMERIIBILTHH
Red seedlings in the selfed family of a red parent (Cr-100).
D:#EAF (Cr330) &I FYAF (Cr323) ODRERARICBIT L EHBE
Ocherous red seedlings in the family from crossing between a yellow ocher parent
(Cr-330) and a green parent (Cr-323).



