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Number of plants tested for each family.

® Saga 3 Kumamoto-sho 5 Kunisaki 3

C
51(plants)

Saga 3

Kumamoto-sho 5 D F

51(plants) 48(plants)

Kunisaki 3 G

54(plants) 47(plants)

Capitals in this table indicate each family name, and

{ are selfing and others are crossing with each cross combination.
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Female- and male-flover number ‘emale- and malc-flower number

Female- and male-flower number

bud

cluster

5007

A
(Saga 3 self)

60.2

rli‘”

bud
cluster

500+

Malc Female

D
W (Kumamoto-sho 5
X Saga 3)

329.0

Los.s

bud

cluster

500

Hale Female

G
(Kunisaki 3 X Saga 3)

376.0

Male Femalc

X—1.

Means of male and female flower numbers in each family.

HAHERELS 88

B
(Saga 3 X Kumamoto-sho 5) (Saga 3 X (i(unisaki 3
. 378.3 -
331.6
R i N L
[ 44.0
]

Male Female Male Female
(Kumamoto-sho 5 self) (Kumamoto-sho 5
T L X Kunisaki 3)
- T498.6
3394
i 1 T109.8

Male [cmalc Male Female

H
(Kunisaki 3
X Kumamoto-sho 5)

433.5

T | 7] ]138,6

| l 7286

e
Male Female Male Female

1
(Kunisaki 3 self)

Remarks : 1 is S.D.
Unit of female flower number is "bud”.
Unit of male flower number is "cluster”.
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A B C
(Saga 3 self) (Saga 3 X Kumamoto-sho 5) (Saga 3 X Kunisaki 3)

20+ . 11&7 ‘ .

g J
E
B -
g 10 - .I. b

1%

§ 5.4 5.4

(o] »
Male Fcmale Male Female Male Female
D E F
(Kumamoto-sho 5 X Saga 3) (Kumamoto-sho 5 self) (Kumamoto-sho §
215 X Kunisaki 3)
20+ e -
16.6

8

E I '

=

g 10- 9.4 - .

f

=

=

0
Male Female Male Female Male Female
< ; o K 1
Kunisaki Kunisaki 3
unisaki 3 X Saga 3) (Xu?::an:oto-sho 5) (Kunisaki 3 self)
19.5
201 b : T
17.7

Transformed value
o
[«]
|
]

0
Malc Female Male Female Male Female

Remarks : T is S.D.

B—2 BERRICBO 5FEELR CEHRERE )

Means of male and female flower numbers
in each family ( transformed values of square root )
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2
E
=2 5001
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Saga 3 KumamoLo-sho § Kunisaki 3

M— 3. AEHH OB S 5 OV IdE BRI ORI ALK
Number of male flower in each paternal—or maternal—family.
bud

300+ '
D Paternal family
Maternal family

[
2
= 200
Gt
2 ——
<
£
(>
[
G
©
[
O
€
E 100-
=

0

Kunisaki 3

Saga 3 Kumamoto-sho 5

M—4. REFHOHES 5 (R ot fEEEK

Number of female flower in each paternal —or ma ternal—family.
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BH SN - 1o, HIEIC OV TR—BEEERND FIEEBRE SN, $/0, —BESEDS
DEDFEICDWTHIEEIIAE , #AER/NSWERSED SN i, LD EMSEHES
KHBEENZD o, —MHARENIED SN - &, EFFERICHL 7 o—>D
REMEHEDRORKENTCEEZTTEDOTH 5, L L, KEHREEBHBD TOIROIoDic—ikHHE
GHENCEEENE LB I EEEI LN,

£—2. BRERKBO BB ERD MR

Variance analysis of male flower numbers in each family.

Factor D.F. S.S. M.S. F
Between family 8 5172.289 646.536 14.180**
Error 216 9848.730 45.596
Total 224 15021.020

** :Significant at 1% level

K—3. BERICBULMIEFERD TSR

Variance analysis of female flower numbers in each family.

Factor B.F. S.S. M.S. F
Between family 8 1448.226 181.028 15.074**
Error 216 2594.062 12.010
Total 224 4042.286

=* : Significant at 1% level
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Variance analysis of male flower numbers
in each family after a complete diallele cross.

Factor D.F. S.S. M.S. F
G.C.A 2 79.523 39.762 0.972
R.G.C.A. 2 0.643 0.321 0.082
S.C.A 3 122.784 40.928 22.438*
R.S.C.A 1 3.933 3.933 2.158
( Error ) (218) (1.823)
Total 8 206.881
b : Significant at 5% level

G.C.A. : General combining ability
R.G.C.A : Difference between reciprocal crosses of general combining ability
S.C.A. : Specific combining ability
R.S.C.A.: Difference between reciprocal crosses of specific combining ability

K—5. R Y AT VIVRRIT L BB ERICE T S EED T

Variance analvsis of female flower numbers
in each familv after a complete diallele cross.

Factor D.F. S.S. M.S. F
G.C.A 2 25.048 12.524 1.647
R.G.C.A 2 7.649 3.824 1.580
S.C.A 3 22.809 7.603 15.826**
R.S.C.A 1 2.421 2.421 5.040®
( Error ) (216) (0.480)
Total 8 57.928
= : Significant at 5% level
b . Significant at 1% level

G.C.A. : General combining ability
R.G.C.A : Difference between reciprocal crosses of general combining ability
S.C.A. : Specific combining ability
R.S.C.A.: Difference between reciprocal crosses of specific combining ability

$7, SRR L8 o— v OFERECHERE L 5 7 Hich {EEER L MIEEE DM
BAEERICHE O TRDI, 51, %KD 2 BICHEEE, HIEEERLE SICTPHRE
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Number of female flower

CORER, HIEOZLE LPTVWERRIIEIZ, E (BBKES self),
B3self) Thotro T, ACEES self) i3,

O A (Saga 3 self)

30
e = e A\ E (Kmamoto-sho § self)
o= o= e [] 1 (Kunisaki 3 self)
20 A
3
s A
-
2
‘§ 0.70
7] y = 0.35x + 0.
8 A r = 0.51*
= \
10 4 O 2 @ A %
a . A
o A / y = 0.32 + 0.49
) - r = 0.71**
0.09x + 1.23
r 0.34
i 10 20 30

Number of male fldwer
Transformed value

*=*  Siginificant at 1% level

K—5 HEFKRORMEKIC BT 5 BIEEER EHIEEERO#A R L L UERR

Linear regression of numbers of male flower and female flower

in selfed families.

I (E®E3 self), A (&
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L, YRV YA L CEEBRAERTAER, 51K -0 E LT ENYEET 3, &
HiIC, BHMEICIDBE—HMBEFICKS EEZOCNIEEREEFEKE (B HDM LTV S, &
Sk %E X LRI LER 7 o—vbd3CLicd b, REENSBERTH 300 PLEEICS
0, eNoEHOIEFEEREBNILE L OBEHNLABGENHOHICE LI EDEBDNS,
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) (Saga 3 self) ] (Saga 3 X Kumamoto-sho §) (Saga 3 X Kunisaki 3)
20+ 104 107
j 2]
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=
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D
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10+ (Kumamoto-sho 5 X Saga 3) 10+ (Kumamoto-sho § self) (Kumamoto-sho § X Kunisaki 3)

151 |—1
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{Kunisaki 3 X Saga 3) (Kunisaki 3 X Kumamoto-sho 5) (Xunisaki 3 self)

wW—} 10+ — 141—l

plants
o
1
o
1
o

I o

o bxaext
0 B 2t 1II 41 §i €1 71 AL 81 101 o 0 11 2t 3 41 Bl IG.I 71 81 ll.l Ill'll 0 #1 21 31 &1 61 B 7t &1 Bl I'lll

I L )
10 20 30 40 50 50 70 80 B0 100 bud 10 20 30 0 50 60 70 80 DO 100 bud 16 20 30 40 GO GO T0 80 30 100 bud

Number of female flover Number of female flower Number of female flower

N— 6. BEABAMOMIAEZEROER 77 L

Histogram of numbers of female flower in each family.
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A
B
201—1_ (Saga 3 self) 105  (saga 3 X Kumanoto-sho 5) 101 (Saga 3 x(:(unisaki 3)
2
S5 51 5-
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100 200 300 §00 500 GOO 700 800 D00 1000 100 200 300 400 506 GOO 700 800 600 1000 IWZW?W‘WEWEW?WBWQ.MIIIM
cluster cluster cluster
25 X Sga 3 : F
101 (Kumamoto-sho 5 X Saga 101 (Kumamoto-sho 5 self) 105  (kumamoto-sho § X Kunisaki 3)
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10 (Kunisaki 3 X Saga 8) 109 (xunisaki 3 X Kumamoto-sho 5) 12 (kunisaki 3 self)
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S 5- 5 5
a
0 0 :
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Number of male flover Number of male fiover Number of male flover

K—7 WEARBMNOBIEEERDOER NI T4

Histogram of numbers of male flower in each family.
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DS 25 iKY 4 19D A5 fE% 542 L 7o,

2. BSEICHIT BHTE - MIEBEEHH /Ny — v OSEXBRH

SKMMADIE % 100 % & U 7-HDo Gl I CBOSE &) Ik A EHFBA BN Z RN 2 Bk %
vl ~6ETOg A% kD, Al CREIRL-> TREEEbnAEFHEDEICE TS
£ 7WNCIKOY Uz, TR, MAETRATEH (T, Ty, Ty TsH) O, EETHA4ER (T,
T, Ty Ty )D 9 =VIEXT L ENTERL(R—8 ) &5 — Y ORFHERITRT,

T 747 - 1LG LR 2 RATES O BRI, {LHFDOEEMOMBMHIZ LA LE
WHO (T ADTFEBD 0, HEVIRBHTLEDOED ),
L7l s ve1, v=—0.0006x*+0.005x+0.98
Tow 47 0 3~ 6RATEINDGHIER. 1D 256 BLLTITEFEEROE— 706
A6 (B FICALNDTIAT ).
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{C L7l aL v =—0.0000000009x+0.0000003x>—0.00003x *+0.0013x>
—0.04x*+0.59x—091
T7 A7 0 2R E 1 6IRATLEND Hih#. {50 60 %2 RIZ DAL IR &2k
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CONEIAE bEIC, BN — v ORZHIERSEE DM EDREEIT -7 (£—6, 7)o
TR, MEFEEE M N — v, HEFEEEM Sy — v & bIT 0.1 BOKETHEISEHRD
L.

WAL SN — ViIEDWTAB E, Tig A7 1A (B3 self), H (E%E 3 self) iK%
{HONT. Tod A TIREAES £ WH E LD (BEAES XEH3 ), E (FEAFS self),
F(BEAES X[AHE 3 ) DRFERICE L, EICE (BBARES self ) IKE(HB LI, Ty9 47
BHE 3 AMEE LG (EHE3 XEE3 ), H(EHHEI XEAES ) KB TREL, HEX
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Transformed value Transformed value Transformed value Transformed value

Transformed value

Ti
100
Relative tree height %
Tz
Relative tree height 100 o
(]
Tz
0 . . 100
Relative tree height o%
(]
Ta
¢ Relative tree height 1009/
0
Ts

<

T T -

. ‘ N ' 100
Relative trce height %

T T

Remarks : X-axis is percentage of branch height to tree height as 100X.
Y-axis is number of flower that transformed by square root.
"100" is stem apex and "0" is root colar.

X—8. FEFEEDTH/ N5 —v

Pattern of flower distribution.
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FZOMN (B3 self), E (HEAES self), T ([HHE 3 sell) TP ot Tsd 4 T hE
CICE VKRB, B 3AMBIE LA (kB3 self), D (FEAES XIEE3 ), G
(HH3 XEEI ) BLOT (FHE 3 self) TRBFALE» -7,

RIC, BALSENG 7 =V IEDOWTHDLETZATIEA (EE3 self)iLE B oNT, Ty
5 A4 FISHBETE 3 A Bl E LR RA (B3 self), B(KEE3XBEAES ), C(EH
IXIHR 3 ) ICEhote, Ty A 7IREEAES Al LicD (BEAES XEH 3 ), E (REK
w5 oself) . P (HEAES X[HH3 ) LEH 3 AMMEL G (EHIXEHES ), H(EKES
CREAE S ) T (IHH 3 self) ORERICE L, EICF (FERES XEH3 ) TEh -7
T, % 4 7 EICE VKRB » T,

L5708 7 — ¥ B ROy — ICB 0T 1 DOTEFGEH 5 — YD REDHEH%E R
Lt GRE BRI AN AT E D, THOHDIEREE Y — VIR O OB ERICEE A5
HTohEDbNS

KT THEE A AR O 6 KRICOW ThBED M OREEIT 7o (£—8, 9 ) o MEMLH
iy =V IZH VT 5 BOKAET I SEMRD ONtchs, B Yy — v TRABKER
BB oM ST, DT EDG, MEFE Y — v BR OIS E Yy — YREBERRICEL
THENG = YO > TV HEMEBEL LN

(B y — v A EZD LT BIEEOMEEEE TS LENHS. £ T, ity
— AL 5 — v LD JEIC & > TEHAOIYREMBRIC L > TR L. TOFR,
ef sy — VAN E L SHIBUCOMT DT EMTER (K—9 )0 ¥ — Y ORBERICRT .

Cy 947 VBt 3 5Bl E4 BERICENS 54 7. THFH SHIBRICH T T 1 IREUE D
OPICKRELLID, 1 REED ©— 7 BB fHrickn 5. $fc, HEAIO
ik bbb,

Co¥ A7 HEAES RMBEST BERICAND 74 7. THFH O HEICH T T LIREERD
EOMITAXLNY, TRERD E—7 SHIBMTIC &N S o B3I ANL
CHET B |

Cas 47 [HH 3AMBETBERICANS 51 7. HHD 50 BREEDHIT/NSILE—
shikn, HBAEICKSBE— 7 B8EN B, $1c, HB(TEOR N LD
Ba

CNODEERD D, EEFENA 5 — v LBy — Y OBURIK OV TEA 50 HEILEES
e — Y DTs 4 7 R S5 = DCyo A 7HRERE 5 %M E LIKRILE C, HEEE
My =V DT, g4 TERE S = DC 4 T HEE 3 MR LT AFKRICEHBTS T
i, MIEEEN/ s — v iIBICH 2 RERBELZU TV ELOIEZIOND, HILEE
s — BT, Tyd A TERE 7 — Y DCyy A THIERAES A MBI LK RIS
¢, MBICEBL S TOWELICELZOND, LhL, BIEHEESM/ Yy — Y OT3EHR3 %
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Ci
8
B
£
S
£
£
0 . . 100
Relative tree height %
(]
Ce
g
E]
£
&
0 . . 100
Relative tree height %
G
8
B
i
&
a
£
Vv T 4 ¥ v v ¥ T T T =N
0 Relative tree height 1°°9,
(]

Remarks @ X-axis is percentage of branch hcight to trec hcight as 100X.
Y-axis is length of branches that transformecd by square root.

“100" is stem apex and "0" is root colar.

K~-9 & & /v~ 4 — v

Pattern of crown shape.
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SUMMARY

Inheritance of flowering characteristics of 9 families of complete diallele cross by 3 plus
tree clones of Crvptomeria japonica D. Don. in Kyusyu, Saga 3, Kumamoto-sho 5 and Kuni-
saki 3 under the gibberellin treatment was examined. The materials studied are seedlings
of three year-old. A concentration of 100 ppm gibberellin solution was sprayed twice on
them in 16th and 24th July, 1983. In November, 1983, the following 4 characteristics were
measured: 1) number of male flower for each branch, 2) number of female flower for each
branch, 3) height of each branch from ground, and 4) height of tree.

1. Differences of male- and female-flower numbers among families: On variance analysis
of male- or female-flower numbers in each family, it was significant at 1% level. Consequently,
we supposed that number of male- or female-flower was controlled by genetic factor. The
result of variance analysis of female flower number in each family after a complete diallele
crossing, it was significant at 1% level in specific combining ability, and significant at 5% level
in reciprocal crosses of specific combining ability. Further more, the result of variance
analysis of male flower number in each family after a complete diallele cross, it was significant
at 5% level in a specific combining ability. These results indicated that inheritance of both
male and female flower number were not controlled by polygenes, but were controlled by
major genes.

2 Differences of male- and female-flower distribution pattern among families: To
determine a difference of flower distribution pattern among families, we expressed it in
polynomial curve that was set separately in the male ones or the female ones. This polynomial
function consists of following two variables: a x-variable was median of each 5% level 2.5,
75, .. ..,975) of tree height as 100%, that is percentage of branch height to tree height
as 100%. A y-variable was transformed flower number by square root (v y +1) beihg
summed for respective 5% range to tree height. Using the least square method with these
two variables, 1st to 6th powered functions were calculated for individual plants. And using
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AIC (Akaike information criterion), the most suitable regression equation was chosen from
these 6 functions. The male- and female-flower distribution were classified into 5 types by
the location of the peak of flower numbers in the tree height as 100%: i.. The male flower
distributions were classified into 4 types, and the female ones were classified into 4 types
in which 3 types are same as male ones and the last one which has the peek at the highest
portion. On the other hand, to consider relation between flower distribution pattern and
crown shape, we expressed crown shape in polynomial curve. This polynomial function
consists of following two variables: a x-variable was the same as one when flower distribution
functions were calculated. A y-variable was transformed branch length by square root
(V' y +1) being summed for respective 5% range to tree height as 100%. Using the least
square method with these two variables, Ist to 6th powered functions were calculated for
individual plants. And using AIC, the most suitable regression equation was chosen from
these 6 functions. The crown shape patterns were classified into 3 types by maternal clones.
The result of chi-square test for plant frequency among four male- or female flower distri-
bution patterns showed significant difference among families. Especially, there were more
significant difference in female flower distribution than in male one. In the relation between
flower distribution and crown shape, female flower distributions were under the influence of

crown shape more clearly in comparison with male flower distribution patterns.
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