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Table 1. [HIHARERRE» O BATRERE D 2 FRIH 7 0 — v OBA

Collection of sugi plus tree clones at the National Institute of Radiation

Breeding from respective National Forest Tree Breeding Stations

N E TS Wl U @ A 4 Yepiy =~

Name of Forest Tree | Number of | ZORK Year of %
Breeding Station | clone Number of Plant or collection Number of
(B T.B.8) i plant or scion scion clone tested
A H R .
WAL K T 1 110 scion 1966 9

Tohoku F. T R.S.

’gKa:ﬁ:o 7513 TEB. SE 62 111 plant 1966 36

TAVE R oK S

Kansai F. I‘ S

W B8

San—in Branch & 83 415 scion 1966 60
s <k LEL
g}?ﬁkoﬁx Brénchg 102 510 plant 1966 85
1 MWK R TR i%} 150 750 scion 1966%
Kyushu F. ”(‘ B i 150 750 scion 1967 37
A it o S .
Total 236

* The scions were damaged by decay during transportation and poor rooting was resulted.
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Table 2 (1) 2FBEHOBRRICBY 2RFEHOREN OF | EXEOME, Appendiz—1, 28 H)

Detection of variants in progenies of sugi plus trees (result of
the Ist crossing, ref. Tables 1 and 2 in appendix)

ook B OE B £ BTEMOR TS - S ESI O R
Name of F/T.B.S. Kansai F.T.B.5. Shikoku Kanto F.T.B.S.
Branch 8.
Mo s ow o~ v OB 82 ! ;5
Number of clone examined ~ o
. g R W R s | A ROFE K
B O oo B OH B 2l 5 HE F b
Detectmr of variant ] Confirmed ] iﬁ»_ccléff? r:;‘fél Confirmed %;éggg;;gg

o oW oo @ o (el (%) (Clene) (%) (Clone) (%) (Clone) (%)
Kind of variant ‘

A =5 ’ c f
Albino ‘ 44 3 4.3 0 0.0 0 0.0
i3 ¥ i ; . .
Xantha 3 6.7 3 4.3 1 11,1 1 7
23 b 1 1 : ; ,
e L2900 645 46 | 66,9 7778 10 718

Light green seuﬂmg (LG)
Boom o) W ~ ;
&:eedlmk, with white : 8 17.8 ¢ 13 18,8 1 1.1 2 14.3
primary leaves (WPL) |
A A S VI S -

Waxless &eedimg(waxies«,)
DU S S -

Seedling with winter | 0 0.0 0 0.0 0 0.0 0 0.0
green (Winter green)

i BB W W ‘
Scedhng with morpholomca] 1 2.2 L 1.4 0 0.0 0 0.0
variation(MOR) ‘
A it 45 & 100.0 69 100.0 9 100.0 14 100.0
Total ‘ : o : : ’
33 53 7 12
7w =
Clone frequency 6 8 i 1
7 % . ‘ ‘
=i = s . 1
Total 39 61 8 18
FEREFRE s - YR |
Rate of clone with ; 47,6 74, 4 22.2 36.1
_recessive gc:ne(s)( p} i !
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Detection of variants in progenies of sugi plus trees

. Appendix— 1 82K,

(result of the 2nd crossing, ref. Table 1 in appendix)
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- (Clone) (%) (Clone) (%) (Clone) (%) (Clone)! (%)
Q C.0 ] 1.9 0 .0 1 3.2
4 111 4 1 5,9 1 3.2
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Table 2 {3) AFERHORAUCBY 2REHOK (2 HZEOKE, Appendix—1&H)
Detection of variants in progenies of sugl plus trees
(result of the 2nd crossing, ref. Table 1 in appendix)

B r — — e - — —
oA E OB B & | HEWKEES - UEEE B ode ¥ K E BB
Name of F.T.B.S. | Kansai F.T.B.S. Shikoku Tohoku F.T.B.S.
f Branch S&.

Number of clone examined | 3
. s | B OKR OFE O, e kO A
®o® W oo B M Wy Lt B faclude with
Z . nclude with . Include with

Detection of variant Confirmed unconfirmed Confirmed unconfirmed
B % oW oo B O (Clﬂn€)§ (%) (Clone) (%) (Clone) (95)](C30n6)§ (%)
Kind of variant | | i 1
= Albfmo E 0 0.0 1 6.7 0 0.0 1167
# Xanthd i 0 0.0 0 0.0 0 0.0 0 0.0
B = LG () i 1143 7| 46,7 3| 75.0 4] 66,6
B é@lﬁ # | 2 286 20 18.3 0 0.0 0 0.0
7oy g R L x W o, 0.0, o 00 0o 00 0o 0.0
Y NWinker gre e;f i o 00 ol 0.0 o 0.0 ol 0.0
U M(%{ [ 4| 571 510333 1 25,0 L 16,7
7N e '
= Total B 7 100. 0 15 100.0 4 100.0 [ 100.0
- N 7w ' " B
Smgie hetero. ! > 4 4
ZATH 3 2 0 1
7 ou — v E Double hetero. ’
Clone frequency | = ® ~ ¥ o 0 2 0 0
Triple hetero.
& At 4 9 4 5
Total |
FUBETRA 7 0~ & |
Rate of clone with 44, 4 100.0 50,0 ‘ 62.5
recessive gene(s) (%) |

BRI RN, PETERAR,

The observation was terminated by about a half year after germination.
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Table 3. =z ok

Detection of variants in progenies of sugi trees

S DRI B A

U 219
Number of clone examined | o
BOH D | i . Ed o # it Bl
Detection of variant Confirmed Include with unc cmflrmed
B3 0 Kind of variant (Clone) (%) (Clone) )
Albino 2 7 3.7
Xantha 9 9 4.8
LG 66 98 51.9
WL 19 35 18.8
Waxless 2 7 2.1
Winter green 4 3.4 4 2.1
MOR 1é 13.6 32 16,9
] 1 |
& it Total 118 | 100.0 189 | 100, 0
-~ F o - s '
Single hetero o 19
27 v e i R = A A 25 90
/C? _‘/fj’ii{%%- ible hetero. =
one fre = N ] .
quency Tilpk, hetero. ' i
& ¥ Total | 91 | 141
i |
TR 0 o U '
Rdt? of clone ‘mth ] 41.6 64, 4
recessive gene(s)(%)
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Correlation of mean seedling heighis between open- and self-pollinated progenies
from sugi plus trees. The seedlings were two-year-old and they were grown at
two different sites as Mito and Ohmiya (Ibaraki) respectively. In comparison, a
result of Iwao-sugi, a clonal cultivar, is also plotted. Star mark indicates that

number of seedlings examined may less than 30.
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Table 4. FHIHORNILBY Mook
Detection of variants in progenies of sugi plus trees
oA B OH B % maAwEy | a6 #
o < {

Name of FT.BS Shikokn Branch S. Kanto ET.BS. ota
MoE s o ouw — v (Clone) (Clone) (Clone)
Number of clone examined 71 26 97

¢ W 3 Kind of variant |
F # Albino 2 ¢ 2
Kantha 3 i 4
LG, WPL, White 56 15 71
leaves )
Waxless ¢ v ‘
Winter green 3 4
MOR
Dwarf 309 13y EX
. R ¢ 4l “} 15 A} o6&
Deformity 113 2 13
& i Total 112 32 . 144
L L
~Fu -Single hetero, 22 8 30
~5u Double hetero, 28 9 37
~7r Triple hetero, 10 2 12
T~ 7 nQuadruple hetero.| | i ¢ ;
o L.
& gt Total | 61 19 | 8O
R Rate of clone 'wjth 85.9 3.1 1 82;5
i recessive gene(s) (%)

FUPEB LT LAY L8
Frequency of clones which were confirmed on
their segregation of variants by the observation
in the first (germination)- and second (after
transplantation) years are presentied (ref. Table
2 in appendix).
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Correlation of skewness in
seedling height distribution bei-
weeen open- and self-pollinated
progenies from sugi plus trees,
The seedlings were two-year-old
and they were growa at two
different sites as Mito and Oh-
wmiva (Ibaraki) respectively. In
comparison, a result of Iwaoc-sugi,
a clonal cultivar, is also plotted.
Star mark indicates that number
of seedlings examined may less
than 30.
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...... HOMOZYGOUS RECESSIVE GENE(S)

1. DIRECT EFFECT
2. PLEIOTROPIC EFFECT
3. EPISTATIC EFFECT

FREQUENCY
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D EBC X 0 M U e A D ETE S O B
A schematic representation of plant height distribution of selfed progeny from a
mother tree being heterozygous for 3 different recessive genes which have reducing
effects on the plant height.
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Segregation of Mutant Forms from Sugi Plus Tree Clones,

CUryptomeria juponice 13, Don

Kihachiro Ousa™®, Yukio Mowoss® and Takehiko Magpa®

Summary

In the forest tree breeding system by means of plus tree selection, selected plus trees
with phenotypical superiority are thought to have better genic compositions. However, genic
contributions with additive or non-additive effects to the phenotvpes are still not accurately
estimated.

Two hundred and thirty-six plus tree clones introduced to the Institute of Radiation
Breeding from four National Forest Tree Breeding Stations were selfed and outcrossed among
them after flower induction by gibberellin freatment. The crossing was made in 1968 and
1970 for different clones., Owing to the production of small quantity of seeds and lower
germination percentages for each clone, assessment of vecessive genes being held in mother
trees was made with the criteria that (1) confirmed:; more than two seedlings with a mutant
form in a progeny, (2) unconfirmed: only one seedling with a mutant form in a progeny or,
in some cases, the mutant characters disappeared within a short interval especially in color
change. Thus the following 7 kiunds of mutant forms are, for the sake of convenience, clas-
sified,

1) Albino(al): White seedlings, sometimes, with pinky bypocotyl, lethal.

2y Xantha(xa): Yellow seedlings, lethal.

3) Light green seedlings(lg): Cotyledons and primary leaves are light green. Most of
the mutanis die within a few weeks after germination. In some cases, the change
appears only in the early stage after germination. The survived seedlings in the
second vear have also light green leaves with retarded height growth.

4) Seedlings with white primary leaves or with white leaves(wl): Cotyledons are nor-
mally green, meanwhile, primary leaves and needles are white to yellowish white.
There are two types of the mutants, namely, in one type the white leaves appear in
spring, and in the other they appear in summer.

5y Waxless seedlings{wax): The seedlings are expected to have a reduced wax coating
on their green tissues and they show fresh green without whiteness on the surface.

6y Seedlings with winter green(vi): Sugi usually changes its green color into reddish
brown in winter; meanwhile, the mutants remain green or greenish browrn.

7y Seedlings with morphological variations(mor}: There are various kinds of mutant
forms and, at present, it is difficult for us to give their accurate descriptions. They
have less viability and marked growth retardation.

Most of the mutant forms mentioned above are thought to be the result of recessive

genes being held in mother clones heterozygously. By the observation of about a half year
after germination in”the progenies from 219 clones, the mutants forms were confirmed from

118 clones (separate for each mutant form) (cf. Table 8). Chi-square tests for the segrega-

Received July 3, 1972

(1) Kyushu Branch, Goevernment Forest Experiment Station, Kumamoto
(2) Kiso Branch, ” ” . Tokyo

(3) Government Forest Experiment Station, Tokyo
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tion ratios of the mutant forms with respective recessive genes are made according to the
situations such as single recessive segregation: 3:1, double recessive ones: 9:3:3:1 or 9:4:3
respectively.

Clone frequency which seems to be heterozygous for g gene(s) is the highest, and those
for wl and mor genes are comparatively high. There are clones with double- or triple
heterozygotes and 91 clones (41.6%) out of 219 examined clones are thought to be heter-
ozygous for at least more than one recessive gene. If we include clones with unconfirmed
mutant forms, it reaches 141 clones (64.4%).

The seedlings produced by the crossing in 1968 were transplanted to continue further
detection of the variants (cf. Table 4). There are marked increase in clone number which
segregated seedlings with light green, white leaves and with morphological abnormalities.
Simple sum of the clone number for respective mutant forms exceeded the examined clone
numbers. Eighty clones (82, 5%) out of 97 examined clones are expected to have more than
one recessive gene(s) up to quadruple heterozygosity. Because of lower germination per-
centages of the selfed seeds and lesser number of plant in each progeny, the frequency of
the clones expected to have recessive genes might be a lower estimate. As the causes of
this heterozygosity, we may cite the following 3 factors: namely, (1) heterosis, (2) linkage
with other superior genes, (3) outcrossing. It needs further studies to determine the major
cause among the three mentioned above. Moreover, degrees of inbreeding depression showed
larger variation among clones, and, in many clones, height frequency distribution of two-
year-old seedlings after selfing skewed with plus value. In order to avoid inbreeding depres-
sion in seed orchards in the successive genervations which might be composed of re-selected

plus tree clones in the future, it is vital to study the genetical nature of sugl plus trees.
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