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Table 1. 22 B I A W 72 # X
Materials for crossing experiment

Be BOK T (Simbols) M

Clone name Collector
Ho (Cr-43) idiil=e e ca
Sizu-6 Sizuoka Prefectural Forest Experiment Station, Hamakita,
#-65 (Cr-54) Sizuoka Prefecture.
Sizu-6 ”
FE A RR -2 (Cr-59) W % =)
A plus tree,
Inasiki- Ibaraki Prefecture.
-2 LR N
® -1 (Cr-317) P i
Asakawa-1 orestry and Forest Products Research Institute, Kukizaki,
Inasiki, Ibaraki.
w1123 (Cr-322) .
Asakawa-23
& J-24 (Cr-323) .
Asakawa-24
B E-28 (Cr-330) ,
Meguro-28
B E-41 (Cr-450) ,
Meguro-41 ’
H E-42 (Cr-451) .
Meguro-42
CGER, BR BIUPMBEMICER L. S UIeREERIT 1972 FICH- 6 ZMHIC 65 %1k
MBI L TERLUEREFZRO—HBOBAETH S, COREERES IEMICHER Lz, gitEkRo®

FHREIOWINGEFITH %,

ERBARFHO/MIT, FEZ HROTERMRICTFEDODIIRS 2 W IREMICRELEZ D THICET
ESFKEE T RABERT (Photo. 1), FAEMERN L2020 TA S E FIAERBICH T )

ICREMAR LTRSS SKABE L EEEEET 5, DIR# S MEERALD o L O hIchElE
BL, MelBAL AL b, COWRBEASHESHELTHELLY (Photo. 2), T D7y, FFUY
POBANTETH S, COIERFREWEIT BRRAT TR =+ v r BED PIEERMID O RZH
b, 1~2ETHRT 2. CNLDOEKRS A7 2ENSETRET NISEGFEN DTN HREELE 2 5008
5o B (1979 4F) OHEFEFAFRMEILY » 4 0 v ANTHIZ SN/ 4FETH S

CDOEBRFRFVEL [AIE] (greenish-white leaves) L&A, ZOREE R4 FHRIEE

TERREEN ] LIP3 &IT L,

R ERRE & IR EABRIGRA S EHCER L /o REOTEEIRICY ~ v ) Vic X 5ETERE
MRV AT - oo WEMRIZIE 0 OERDOTENIC K 2TG AL 120, BIEATICSRT Z LT RBE Lz %
72, TEBREREUT O HETED D0 7o BIC DWW T S D TERY HSTREL 3 2 B 48T & U TRl L 72 HETED> © 2REX
U708 e A B & CRRTERAIM I 8N 3 ~ 4 ITEA Uico HEZW RE—BUTHE R L 7ML & #EE 2 [
—RRABICANTHB E B U, DETRISRI, BUESEmY B Uic, 1978 4FORELICE Y B DIE
ARBH20 IT1ET - 72D HTH - 72,

RECAED 10 FICHRZA U722 IR L, RAGBRICHBER®RL, TRt Ebhs D21
VEFERE LT, BRI+ Yr BB L, =+ FIRERBRIEBNICE N 72, MERBREOR
FRICE B30, 1977 TRER G OF 7 A8, 197845 S I3EEW (RIED 07 »4m v

N RITEN T,
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Table 2. #-6 D HEZWMERICEBIT A EHE & EIESOSEE
Segregation for the normal and the deviant seedlings with
greeniSh~white leaves after selfing of Sizu-6 clones

BLOHL A 4 | EIREER D4 i AR T
Lross combinaton 2 AR Segregatlon in S¢ Expected ratio | Chl -square
TR R I bswie B 2
Female Male 1 Tota] \Ior
IR (- L ! IR
Self 1975 1| 9
” ” 1 1976 126 93
i
p ” | w977 29 0 28
\ 1
0., 6552
Total -
166 125 41 3 1 0. 0080 NS

Nor : Normal
GWL : Greenish-white leaves
1 : First generation by selfing

Table 3. -6 & OREMEHICEBY 2 IEEN & BASEH DS
Segregation for the normal and the deviant seedlings with greenish-

white leaves after crosses with Sizu-6 as male or female

2R A A ZRAA ‘ EREZER D MRS EE | ol
Cross combmatlon SHAE Segregatwn in Fy Expected ratloJ Chi- square
S — — S Year - — —
i p J[ M X}i of ] ; ’f i }%” T 2 P
chalc crosses| Total | Nor WL | Nor X
}& ~6 blzu -6 X ?;3’:~65 | | Lo i
Sizu-65 1972 187 187 o 1 70 \ 0.0000| N S
4 X (‘Q)”“] - | . i
Asakawa—1 1976 : 249 249 0 1 0 | 0.0000| N S
” X =23 oo | . L ! . | .
N eakawra—23 1972 12 | 12 0 10 0.0000| N'S
” X FEJI-24 [ ‘ ) : 0 3
Asakawa-24 1976 ‘ 229 229 0] ‘ 1 : 0 0.0000| N S
V4 X ]E{ ﬂ—]\~28 | ) . T
Meguro-28 ” 141 141 0 ‘ 1 10 0.0000| N S
” X R4 o | :
Meguro 41 ” 284 284 0] } 1 0 0.0000| N S
7 X y P i
s 241 2 : )
Mewtro-42 ” 24 41 0 ‘ 1 0 0.0000| NS
v X HEN B2 | o, A . el n e
Tnasiki-2 1972 67 51 | 16 3 : 1 0.04481 N S
(a plus tree)
KR FRE-2 >< #-6 Sizu-6 1977 70 53 17 | 3 11 10,0190, N S
Inasiki-2 i !
(a plus tree) | 1

Nor : Normal
GWL : Greenish-white leaves



— 166 — MERBIGT IS 3105

DARZMFERBLU -6 SR EBTE 2 SOEFRRFRTHEL, LrdIERHE BRET O S
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Bo Fi, -6 ORRILEEFLEEMTER 2 FORNBETRHERATAHY, Mz o—v&bHdhg
EZFEe~ToEAGRTELTVAEEZ DN, BHE, —BIEEERNTHEEREORLET
DOWILBILTE A TED & -6 SHEMTR 2 50 #ETEIL Aa L7120, 20O 7 o— O
EFHIE AA &85, ARENBSHIEAT 2 B8ETHEOSEAAGEE Aaxda E12, ZDORRERTIE
B EOREEN 3 1 0EAT HEM»ET L, ARENEALEUENE SO BETHOREEAYT Aa
XAA TH5Ho. ZEDOHRIMHEEE D TH -7,

GNP EREEETER 2 5O BERZB 21T, 2hh SUB L ZERFEODITOEA - 120 A white-
green Hi&LIFA I, O white-green MICILBETF ORI - LEROABRORFENGINTV S E
BbNnd, 5815513, EHEOZRRERICES 5RIRMEK 2 50 AFIRERD ORBIL 5 BILTIC
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Table 4. #-6X#-65 ORHRR 1 NBCEBRERLE~ T o EAKTREL
TV AMERERN I BREZBERICBY 2 FHEHE ASRESO S
Segregation for the normal and the deviant seedlings with greenish-
white leaves after selfing of Fy individuals being heterozygous for
the gene, that derived from Sizu-6 X Sizu-65.

2R B A EIRRIER O 5 mESEE | o
Cross combination AR Segregation Expected ratlo‘é Chi-square
| fLwmm (AT a | rww amen Tew pen »
Female Male Total Nor GWL | Nor | GWL X
47-22- 1 Self 1977 5 3 | 2 311 0.6000 | NS
47-22— 4 ” 1978 10 7 3 3 1 0.1333 NS
47-22- 9 ” P 80 57 | 23 301 0.3201 | NS
47-22-11 p P 4 3 1 311 0.0000 | NS
47-22-17 p 1977 28 21 7 3t 1 0.0000 | NS
47-22-20 " 1978 31 23 8 3001 0.0108 | NS
47-22-21 ” p 26 21 5 311 0.6667 | NS
47-22-22 p " 4 3 1 311 0.0000 | NS
47-22-23 P ” 127 98 29 301 0.3176 | NS
47-22-25 ” ” 16 13 3 301 0.3333 | NS
47-22-26 ” " 34 31 3 30t 1 4, 7457 *
47-22-33 ” ” 29 25 4 301 1.9425 | NS
47-22-36 P v 2 3¢ 1 0.0370 | NS
47-22-37 P ” 9 8 1 3 : 1 0.9259 | NS
47-22-38 p ” 75 58 17 3 : 1 0.2178 | NS
47-22-41 " ” 30 25 5 3t 1 1.1111 NS
47-22-44 ” ” 21 18 3 301 1.2857 | NS
12. 6675
Total }
538 421 117 3001 3.0359 | NS

47-22 : Hr-6 X H-65DR B FE R HKE  Family number of Sizu-6X Sizu-65
Nor : Normal

GWL : Greenish-white leaves

% : Significant at 5 per cent level
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Table 5. {-6X#-65 ORMER LILHICHBIEREHEZ A~ T v iES R TRA

LT BT FO 7o DAL B 1 2 TEH T & RS T O 40 Hi
Segregation for the normal and the deviant seedlings with greenish-white

leaves after back-crossing of F; individuals being heterozygous for the
genc that derived from Sizu-6 X Sizu-65, using Sizu-6 as back-cross male

ML B P R oyw , ey o # o
C,ross (ombmdtlon ZEHAE Segregation in B; Expected ratio| Chi-square
) .«  |Year of| | ) [
il ﬂ 4 E ﬁ} g I IR |98 4 2 |
Female Male crosses Nor GWL & X 1 P
47-22- 4 X #-6 Sizu-6 8 5 3 301 0.6667 NS
47-22- 9 X " ” 92 76 16 3 :1 2.8406 NS
47-22-11 X P 1976 24 19 5 3 11 0.2222 | NS
47-22-13 X ” ” 41 35 6 3 1 2, 3496 NS
47-22-16 X ” 1977 & 4 2 3 1 0.2222 NS
47-22-23 X ” L1978 41 31 10 3 1 0. 0081 NS
47-22-26 % p P T 8 3 31 0.0303 | NS
47-22-30 X 7” 1977 | 7 5 2 3 1 0,0476 NS
— " . LI e L — S — S - —
. % 1 6.3873
Total | -
230 183 47 3 1 2.5567 NS
Nor : Normal
GWL : Greenish-white leaves
By : First generation by back-crossing
Table 6. #-6 -6 DIAFF LB FIRELIEF 0 EAKTH
LT B8R D I IR R IC 310 2 I & BRI R O it
Segregation for the normal and the deviant seedlings with greenish-
white leaves after sib-crossing among Fi individuals being hetero-
zygous for the gene, that derived from Sizu-6 X Sizu-65
TR B AT S WA | P
Cross combmatmn ZRRAE | Segregation in Fy Expected ratio| Chi-square
o " |[Year of \ . ; ke | 1
ﬂtﬁé )%ﬂ Fw /(5} %‘ R CEF ) IERT OREEET B g P
Female Mal CIOSSES | Total | Nor Nor W e P
S —— ! ‘,, S SR — S
47-22-16 X 47-22- 1 ‘ 1977 13 9 4 3 ). 2308 NS
47-22-32 X ” 7 9 7 2 3 ! 10,0370 NS
47-22-23 X 47-22-13 1978 11 9 2 | L 0. 2727 ‘ NS
47-22-29 X 4A7-22-16 1977 12 8 4 3 11 w 0. 4444 NS
|
47-22-11 X 4A7-22-25 1976 11 8 3 3 1 0. 0303 NS
47-22-16 X 47-22-29 I 1977 6 5 1 3 2,2222 NS
” X 47-22-30 7 6 ‘ 3 3 3 1 2. 0000 NS
47-22-17 X ” I 5 | 3 2 301 0.2700 | NS
472220 X # I R 1 311 00370 NS
1 5.5444
Total
! 79 57 22 3 1 ‘ 3418 NS

Nor : Normal
GWL : Greenish-white leaves
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THEBHERL TS LB NI BEOERRREEHBEEENPLTHD, COREOERRER
BT I O—TEH-6 OIHFHETRBE L HERITH 2 € LB ORRERTH LIS 5 120

T HIE, ARIEREOBERREMWP D 5720, -6 X #-65 DRXEER 1 NHE 43 EREZHNTH
REZR, §-6 ATEREIC U LRSS KO LIRSS Z1T - oo MR SEERIGERIN TV A &5
hid, REZRIREBOHERE~T o BGARTEHRERCTEZREL TV A ETTH 5, HELH,
-6 2RI LR LEE S XCBRERETE ~7 o AR THREL TV 5 k28I Uk Rk

REAEIT - fo & &, ERBOKESOREM AT O ORENBHBIT 39 Th . BEZBET -
Table 7. B-6XE-65 DRZMER 1 REICEHRERLEE~T 06K TRE
LTV AREEHON BREINESR uio 75 REDBIE
Test of heterogeneity of segregation for the normal and the deviant
after selfing of Fy individuals being heterozygous for recessive gene
that derived from the cross between Sizu-6 X Sizu-65

= @ | P

Source of variation df ‘ X P
AT LS D Deviation 1 | 3. 0359 0.10~0. 05
B % ¥ Heterogeneity 16 * 9.6316 0.90~0. 80
2 th  Total | 17 | 12,6675 |

S | ; R
Table 8. #-6X§i-65 ORXMER 1 REICABEREE~T o HAKTHRE
LT A BRICH-6 21 LR L e RRICE W 5 BB O#RIE
Test of heterogeneity of segregation for the normal and the deviant
after back-crossing of Fy individuals being heterozygous for the gene,
that denved from Sizu 6 X Suu 65 w1th Sizu-6 as male

w " .

Source of variation df X { P
CHICLIZED Deviation ! 1 ‘ 2. 5565 ‘ 0, 20~0. 10
$ E ¥ Heterogeneity | 7 ‘ 3. 8305 i 0. 80~-0. 70
A % Total 8 6.3873

S — - S —_— — — S - — ‘ ,,,,, —
Table 9. ¥-6X 4656 DAMER 1 RBCAREREE~ T 0 B TRE
LT B ERD SRR I B 5 FZR 0 REMORIE
Test of heterogeneity of segregation for the normal and the deviant
after sib-crossing among Fj individuals being heterozygous for the
gene, that derived from Sizu-6 X Sizu-65
= ® | | . |
Source of variation r d. f \ X J P
i i
- _ e B A _
A LIch®  Deviation i 1 0.3418 | 0.70~0.50
[ |
B m M Heterogeneity ‘ 8 ‘ 5.2026 | 0.80~0.70
4 1k Total l 9 5.5444
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Inheritance of a Chlorophyll Anomaly (greenish-white leaf seedling)

in Sugi, Cryptomeria japonrica (LINN, fil.) D, DON
Hideo Kixuti®

Summary

In this experiment, the inheritance of one-recessive gene of a chlorophyll anomaly which
can be recognized at the cotyledon stage in the seeding-bed was clarified. This chlorophyll
anomaly shows that all cotyledons and primary leaves have a greenish-white color with the
proximal portions showing a faint green. This anomaly was designated as “greenish-white
leaves”.

By selfing of an individual (Sizu-6) being heterozygous for the recessive gene, segrega-
tion for the normal and the deviant as 3:1 was proved. Moreover, all outcrossing with
Sizu-6 except Sizu-6 X Inasiki-2 (a plus tree clone) resulted in no segregation for the trait,
but in the latter combination 3 : 1 segregation was observed.

Sixteen individuals among 32 F; individuals derived from Sizu-6 (heterozygote) X Sizu-65
(dominant homozygote) resulted in 3 : 1 segregation after selfing. Eight families among 17 back
cross combinations with former Fy individuals using Sizu-6 as the male produced the normal
and the deviant in a 3:1 ratio. Furthermore, some cross combinations among Fy individuals
segregated the deviant in the expected ratio. From these cross experiments, it is proved that
the trait of greenish-white leaves is controlled by one recessive gene. The trait may also

be useful as a genetic marker.

Received January 10, 1980
(1) Silviculture Division
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Photo. 1

PHIREIC 46 1T 2 (TR AP A T
The seedlings with the greenish-white leaves at the
cotyledon stage.

(RERHREY,  53-267, 1979. 6. 15 5)

(Family number : 53-267, Photo., Jun. 15, 1979)

Photo. 2 Cr-43 #-6 @ H A28 T U Bt 3 4R/

Three-year-old greenish-white leaf seedlings derived
from selfing of Sizu-6 (Cr-43).

(REERF S 51-39, 1979, 6. 15 5)

(Family number : 51-39, Photo., Jun. 15, 1979)

—Plate 1—





