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Table 1.

#3545

THRHEOE /% 47 FOHKE L85

Tree names and abbreviations in Hinoki and Sawara as materials for crossing.

&l *® | E&EES | B *® | EEES | B 3 A | BAKE S
Tree name Symbol Tree name Symbol Tree name Symbol
ifsjal-[hitS/ 3 H—3 ﬁajl':akinaka i H—24 ;\is}:algg 783 S =10
i\is:-lhia/ e H-—4 i:liawa 1 : H—=25 lae‘f‘az- 77 S—11
ﬁs;l-lhitS/ ® H-5 ZEmszZgi 1 ! H—26 lt%afiuﬁoto-sho S-l2
Romhis” * 0| H—s fmhfgi s b oH-w liijol Plos-s
Rans” T m-7 I%f 4 ‘1 H-z I?aijo 2 2 S-14
anis % H-s I%.i} 7 " H-w 3:122 3 | s-1s
i&isg-lhitQ/ *9 H—9 ligofhi 2 ° H—30 (a)zoszi o1 S—16
Moaniic 0 H-10 Iiiio-gfhi s P H-sl | G | 8w
i\ﬁsg-lhitn/ xu H-11 liiio—fushi 66 H—32 I:-llli)lﬁsei 1 ! S-18
iy T omo1 | REE/FIONE yogy KR L P s-l
Moty T me1s | RESFT ) Hose [ REEELN ] s
Wahiid T mou REIEGEST mess (| FFECE soa
s T e AT TN s (BRI | sz
Kahiis | Ho6 | RGN 7R s—2 | JETETST ] sez
b1 | oHmw RO 7 s g s 24
Moahiis 0 Hm1 GG sme AT sow
hoass 0P| mow [ROTTT7S L sos QLG | sow
e
Ee%i% sxs H-21 isi;']s:f77 77 §-7

Note) H : Hinoki,

S

. sawara



Table 2. ZECH & HEH O FHRE & BIERFEH

Number of families and number of cones measured in each mating combination.

LHHE  Year of mati

1957

1958

1959

1960

1961

JHH Items

TEAM A b
Mating combination

P EBR R
C.M.®»

K F K| BERR
N.F." [ C.M.®

xR | BERR
N.F.© | C.M.?

KR & | BEHRR
N.F." [ C.M.»

# | MEEkR

Ll eMm®

RERREDEFT
Total number of
cones measurred

E S ¥ HRAREK
Open-pollination in
Hinoki

E /S X HEZT®H

Self-pollination in
Hinoki

E / Xk / *
Intraspecific crossing
in Hinoki

E /O XXH T 3

Interspecific crossing

of Hinoki X Sawara

7 S HRSR
Open-pollination in
Sawara

b7 7 HKRER
Self-pollination in
Sawara

7 IX¥ 7 F
Intraspecific crossing
in Sawara

¥ 7 Xk / X

Interspecific crossing 3

of Sawara X Hinoki

885

618

244

593

92

22

4 145

61

62

3 298

3 299

6 529

3 188

59

21

45

48

51

32

99

10

693

429

578

1463

305

96

146

663

1142

749

1129

1841

1299

770

431

1417

Note)

1) N. F. : Number of families

2) C.M. : Number of cones measured

(HE) [EROBH I HAORHIMWBOL L4+ 0 7
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Table 3. b/ % &7 5NDREMEEHNDERRNKE Z 2D TG

Results of the analysis of variance on size of cones obtained in each

mating combination of Hinoki and Sawara.

B E J *
Mother trees Hinoki
]

i =4 =

Traits Length Diameter
2 &

Factors df. M. S. F d.f. M. S. F
2z B 8 4 ¥
Cross combin:tions 3 58535.1300 638.2 * * 3 73940.1067 878.8 * *

Error 4857 91.7187 4857 84.1364

& K

Total 4860 4860

Note) * % : HEAKE 1B TESH
Significant at 1% level.

Table 4. £ /X H 7 5NREMELEINDEFOBREFREICHCERKAB LETH

Numbers of family and number of seed for examinations of fertility of

seeds obtained in each mating combination of Hinoki and Sawara.

2B

Mating combinations

Moo

R

Number of families

fH
Numbe

B %%

of seeds tested

|

t /

Hinoki

FEMIEE(E /X X7 F)

Interspecific crossing of

X OB RKRTH
Open-pollination in Hinoki
¥* A KEZR

Self-pollination in Hinoki

2 X OENEEEKELE

Intraspecific crossing in

Hinoki X Sawara

o+ 7

Sawara

BHIZH(T T I XL /%)

Interspecific crossing of

7 N HRKRZHR
Open-pollination in Sawara

7 7 HOHKEH

Self-pollination in Sawara

77 5 O R AE KR AL

Intraspecific crossing in

Sawara X Hinoki

24

10

23

34

11

11

22

13,846

4,699

10,690

15,447
10,340

3,093

5,231

6,842




b/ & 4T 7 OO L MEORST) (185) — 7 —

w7 3
Sawara
B 7%
Length Diameter
d.f. M. S. F d.f. M. S. F
3| 59466.8067 728.3 * * 3 70344.0167 894.0 * *
3913 81.6556 3913 78.6802
3916 3916

RERERT, FEXORERLAVTHY, b3 4735 L 21 THY Y, BET IUWNE:
L EE L, RFERBZERFKIOBE T TORFERTELL,

2) ® R

RBFE LWEE BHEEOEREICOVTOXEMEDLEOTFY#EL Fig. 318 L7, BF
BBEADLIOIL, BRK21H T TORBRFEFELRKD Figd ~51IRL7

CORRMALEHNOBMELRET H72DIT o .S DFER L Table. 5 IZRT, Wih
OFBIZBOWTLREHAESHLENOBTROEZRIEETH -7z, LT, BEILICHEBRE T 5,

(1) RFER

XEMEHLEDI b ) T HBE LBEORBREFEL A2 L (Figd), b/ FORAREH
BT RERMEREETFIZI6HB X W RFEFHEOAHFTHALAL, RLL) lHEEZR LI,
HMET L BHCHETE OB LV RF LB LD, TR EFRPE, o

HSERE LASEORRREEELAD L (Fig5), Y7 70HATRHET, REMAMZA
By, BRMET, BRREETVY TR, BFRABBICEREN LD -7 47T ORMEKRE KA
BT, EHMoNIRERIER L,

(2) % F *

Fig 3 SR L REROBHUOTHMEIILEE, L/ FXFTIOHES, $7IXE/ 05
SHEERHOBETDRFREIRETH ), DOWTHBERTHEY 72, BRREEMEET &
HRZHRTFORFROMBEII/NED 572,

(3) BREFOARAE

BRETFOVNRBROSEE, FARE, Lok, LERORT, LWidSEL, wiIhoRiRigh
HTH0%LAEIE L, Fig 3ITR LA LW ARROBEJNOFEHHEICL S &, XEMELERONE
i, WERLHEHRHERET SRS TH Y, DV THARETF TH 70

) RFB
Fig. 3R L RFEBOBFOFHEIZL B L, b/ FOBSIIRENRECETIRETHD,
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Fig. 1. v/ FEHT75ORBHASHENORADE S L FDERER
Cone length and its coefficient of variance in each mating combina-
tion of Hinoki and Sawara
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Cone diameter and its coeficient of variance obtained in each mat-

ing combination of Hinoki and Sawara.
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Table 5. £ /% & H TV SORMMELRFNNEFORFE, LuiH BFHIZOWTOTEHGH
Result of the analysis of variance on germination percent, empty seed percent and
germinating energy in each mating com bination of Hinoki and Sawara.

i ® #* ¥ ® L ow» % % % ¥ %
i B Tactors Germination percent | Empty seed percent Germinating energy
Mother
trees | & ®lat | M. s. F M.S. F M.S. F
actors
x B M .é,*. a 3 1459.7660 | 14.66 * * 508.5986 | 14.14 * * 180.0276 | 11.81 * *
Cross combinations
t./* R = 87 31.3623 35.9771 15.2436
Hinoki Error
£ #&
Total %0
% B M & ¥ g )yy30855( 3.47*  [397.5037| 5.93° * | 69.9237 | 4.41 ° °
Cross combinations
v M E ,
Sawra Error 87 41.2702 66.9821 15.8395
&
Total 90

Note) * * | HHKE 1% TEH
Significant at 1%]level

* BWKES BTESD
Significant at 5%level

2 4%
4r m
%
% 1001 2.2
5T r— 9r 2.0
= 98[ L L8r
—_ o —
A @ $ o7t 5 1.6}
e . |
3 o 9%} ol.4F
© o £ o
e 3t s 95t L2k [
S z €
g g 94t 5 1.0
£ w
E of . O :&8-
G} 451, g2l # 0.6}
&1t = 0.4f
* ook 0.2}
0 L,n i ol HH LLL| 0 tthm
Bl t/%x BN Y77 Bl . t/x B Y75 B:c/x BH Y5
Mother tree : Hinoki Mother tree : Hinoki Mother tree : Hinoki
Mother tree : Sawara Mother tree : Sawara Mother tree : Sawara

Fig. 3. b/ 477 OREMAELEHNOETOBM
Fertility of seeds obtained in each mating combina-
tion of Hinoki and Sawara.

D B %4 Open—pollination A RBAMZCE  Intraspecific—crossing
E BEZH Self—pollinat ”]‘ TR A Interspecific—crossing
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Cumulative curve of germination percent of
seeds obtained in each mating combimation of
Sawara

SWTHBEBT D -7 7T 0OHEICE, HEBETHIRETH), DV THEMHEOETH
A 72, ERREAMLCEET & BRTRETORFBOMBZII NS o7

3)) # K

REMAESDENET ORFROMMIL, KHAEHOE L > TELLbDEEI LIS, HIE
BFORFEHIEVOIL, TTIZESNTVAL I AT O TRASN TV LILBREGEET O
BxizLBb0EELIONS, BHEAHETE, HMOKERMAESHOEOETFIZHNTRFRIES
SRS IEN D EEZLNRD, L L, EEOEMIHETIE, 77Xt ) FORFESNH
<, HREEMOTEEMEATE VY,
37, REBPRIRFHAEOEVCEFTLOTHLNREFEROEDP -2 75 X )T, EFEH
BESHICENTE?P -2 EER SN D,



© ) F ey s oz MORY & BB FRF) — 11—

I ¥RCE-TESh-HBOEBRINE4ER

1. MEEORBER
L FOMEEORBBRBIZOWTIE, HELIR4~THTHLEHELTEY, THED
e/ FH1~TETHT I ~22B L HEL T,
KRABRTIZ, b/ 23XYT7SOBEKELITY, B2ROFRIIOVWTHAEOREE R RAE
Lo %8, COERTIE, b/ F2MEL LTHELNTEHARDATIT o/,
1) BEBIUHX

NOREBRIZBWTHHEZEOHET D, ZLOTHILVWERLIBRONREI72DT, H67:6TL
JEUU~RDOrU—, 75 813~1907 70— A KRPL LTHVTEROXR Y T-
77

ATZERLIE, T0EDHFIIL /209 ru— Y 3ME, Y7507 70— 2EHEE L7:63#M
HEbEORSTRE ORIV T T o7, $7:, KEBTORIUIEL, BRICHV L, 3268
ATHBETEREL

FIEKICETFRNL, BEAAIBEIEILT, 20RDEFRBOBBELAER T

2) #REER
BRYASOETCHRONEHROEERAT, TALHEDS, v/ FEFELe FRIE, 47
FITHEWHERPFRE SN, ZHASGOENOBONLEREE, PHBOEAREKE Table. 6
IR LA, FIRIZALGN B EBY, KHTHSELED, IWMEDLEIIOWTHAPELN,
Table. 6 DRMMELEIZL LT, MBI L ICEF LB EF Table. 73R LA, $77,
COBWHEOMEL LT, ARCEBHOHATHETOBERERL, BHFRITICThOKHE
WKBWTHEHREL BASH TOENKE (, BROTHETIITEMICHS0.2%, BRTH
1.4% T, HHZZHETIE, BARATHD05D1LLUTTH-72,
VEEORBABRBINAFHICHAE LT o 720 ZHERIZOWTIE, 39MEDEDLE2RICON
THREL, *EELT, BHL L FORRIHETICL2TAL, 375 3 BHoaKRSYH
BRICLAEARRAEL:, SBIIOVWTOMAEDORBBROEEM % Fig 610K, v/ %
DEHASHEFIZLAHAOWMERORBEREIL, PHIBRTI~6BRIIAHL, T75DARS
BRETFICLAEATE, 10ROEENE 8 ~15RIIHH L7, BELKOYARKOMEEDREK
i3, 4BoOHENFIEL, 2BLSBBRIIGA L. J0L ) CEBSHEOEAROMAERED R
¥ide s ¥ e SONEEORBBEROSADOFEBRIZbZ-THALTED, SHBTHEI SN
v/ 3R OG5, NHRATH T FISEVHBEIRY 7 058 H Y, WY 1 7O
A, HBROIPTEEOEBR TR THLIZEFHLIII L -7

2, REDOFAE

1) PEBLUTFHE

FRICHV e F XS 7OBETHOER, BIUHBE L/ TOHBAEHETICLS
WA, Table. 6 DTEB DO (H26, 27, 29, 30, 32) OFEZR™ML, T/-975HRIBET



— 12 — HEARBIBEE $H354%

Table 6. & /¥ X475 THL-EKE PEBOBEK
Numbers of survival seedlings and intermediate
type seedlings obtained from Hinoki X Sawara.

(% yE )
Pollen
L parent S—-13, S—14 | S—15| S—16 §—17{ S—-18; S-—-19
Mother No.
tree No.
H-24 0—0 0—0 0—0 8—0 0—0 0—0 4—0
H-25 54—0 21—-0 10—2 17—0 9—0 70—0 38—0
H—-26 24—6 4—1 23—1 1-0 52—2 0—0 1-0
H-27 66—6 | 35—1 10—1 2—2 8—1 18—5 53—8
H-28 0—0 0—0 - 0—0 5—4 1-1 —
H-—29 2—1 3—2 — 2—0 0—0 5—4 7—0
H-30 0—0 7—1 — 0—0 0—0 39—-0 1—0
H-31 2—0 0—0 — 0—0 0—0 — 0—0
H-32 19—-1 0—0 41—-0 6—1 29—5 11-0 5—1
& it _ _ - - _ _ -
167—14 | 70—5 84—4 36—3 103—12 | 144—10| 109—9
Total

Note) Xi—Xo i3 WK~ FHUNELKZTT

“X,—X,"in the table shows number of survival seedlings (Xi) and number of intermediate type

seedlings (Xz) .

701

%r

HISAE  Frequency (%)

10

cat BN BT APENE L
1 3 5 7 9 1
EMESM  Number of primary leaves
Fig. 6. ¥ /¥ XH T FOHABL e /) FAREHOWHKODEEDRE

FE &
Number of primary leaves in seedlings obtained from interspecific
crossing, Hinoki XSawara and from open — pollination.

v/ EXHT T W +7 7 BREH
Hinoki X Sawara Open—pollination in Sawara

D HERZH

Open—pollination in Hinoki
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Table 7. ¥/ X% 75 OB OGN
Number of survival seedlings in each mother tree in
Hinoki X Sawara and in open-pollination.

T - B % % %
i #H Juterspecific crossing Open-pollination
Mother [#& # V| B & &% (%) | +HHE~w |[# & %Y B 8 &Y (%)
treeNo. | Number of seeds | Number of survival Number of inter- | Number of seeds Number of survival
Sown seedlings obtaind mediate type seedlings SOWn seedlings obtained
H—24 25,600 12 (0.05) 0 (0) 5,300 708 (13.4)
H—25 93,100 219 (0.24) 2 (0.002) 6,300 742 (11.8)
H—26 55,400 105 (0.19) 10 (0.02) 7,900 782 (9.9)
H—27 80,000 192 (0.24) 24 (0.03) 6,400 1,107 (17.3)
H-—28 4,100 6 (0.15) 5 (0.12) 700 3 (0.4)
H—29 49.100 19 (0.04) 7 (0.01) 1,400 71 (5.1)
H—30 13,000 47 (0.36) 1 (0.008) 1,700 121 (7.1)
H—31 1,800 2 (0.11) 0 () 800 8 (1.0)
H—-32 45,400 111 (0.24) 8 (0.02) 7,100 758 (10.7)
{j’;‘ot::- 367,500 L 713 (0.19) 57 (0.02) 37,600 4,300 (11.4)

Note) (1) :¥#EHERERT
Estimated number of seeds sown colculated form seed weight
(2) THy INOBHRIBERINTLBEEK
Survival percentage in the parentheses shows number of survival seedlings per
nvmber of seeds sown.

CEAEARIES-8 ~1B3OFRJRBEH VL, REOEALRILEEKE, BAZHOHARTIE
RRTLILSEATH D,

v EXYTIORBETELSFRIIDOVTONE, NBICL - Te FREHBEICDIT,
K52, ZO2¥ 4 TOMBLE LT, ZHICHWAY /) FEH T30 5 FEBOBRTHETIC L
BEARERG, TS0, ARERSS T AHEERICER SN,

BERALICBC-EOERIT, FHAOLPSH5~6FHD 1KLL, 19764FKITIREL 72,

BELEEDIGHIEIBUS-ES L HEEICOWT0/T2 LD, Fig 7I5RT L5112, HIEOE
X(A), MIEOEORE X (B), MIEOEC, C), LETEORE (D), LTEDIEE) ¥ HEHMER
kw4 r7ux—¥THIEL

2) BEREER

254 7ORMNAREL / FEHTITORARZHETICLIHARD 6 BRICOWT ORI
Fig. 8 12T, EHEXDWTONHSTOMR, BEEIFETH 72, 62, 6REZRE
LTARIBEED, RHEBHAROENFEDLIRERLZLPEHLPIITED, EESHNICL > TH
L7

6 BRI DAMFEE % Table. 8 1ZRT . FHSIE I OMBEBREALKD., B1ERTHLE
3FHKSFTORSEH (BEMH &, FO0HMOFESFEELIUREFSEYL Table. IIIFT, B
BESELPLLE, EI3IFTHFTCTHU.I%EHBT 20T 6 HEOFHIE, SERITESTTH
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Fig. 7. ¥/ ¥ L4755 0ERNEKK
Type figure of leaf shape in Hinoki and Sawara.

Note) A fllEORX Length of lateral leaf
B @ENEOEX Length of borderline in lateral leaf
Gy, Cy  IEDIE Width of lateral leaf
D:LTEDOKS Length of dorsi—ventral leaf
E | F TEDIE Width of dorsi—ventral leaf

Table 8. BEN 6 HHIZ DT HHBETH]
Correlation matrix on the six traits of

adult leaves.

¥ "
Traits A B C C D E

A 1.000 0.902 | 0.347 | 0.576 0.017 | 0.206
B 0.902 1.000{ 0.017 { 0.325 | —0.368 | 0.037
C, |0.347 0.017 | 1.000 | 0.891 0.684 | 0.584
C. [0.576 0.325| 0.891 | 1.000 0.524 | 0.697
D 0.017 | —0.368 | 0.684 | 0.524 1.000 | 0.573
E 0.206 0.037 | 0.584 | 0.697 0.573 | 1.000

Notes) A @ fllENK X Length of lateral leaf
B : N NESR  Length of borderline in lateral leaf
Ci,C:. HIZENIE Width of lateral leaf
D: L TENES Length of dorsi-ventral leaf
E : ET#En& Width of dorsi-ventral leaf

LEEZLND,
BF—FIZDOWTOERTD L D2E, Z1, Zo, Z3 (AT 7—E L&) IZ, Table 10I3F L7 %
(BEXZ FN) TRkOOhE, EF— Y2 FYME0, S ICEEBLLT, EFRTOREEH
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Fig. 8. $#HED 6 BEIZDOWT D 4 BDOTIHE
Means of the four groups on the six traits of leaves.
D k 7 ¥ B%5%H Open—pollination in Hinoki AfiIEDORS Length of lateral leaf
= Lo B fENENES Length of borderline in lateral leaf
; t /%% Hinoki type = &
ﬂ :/5;?77 C1,Cz - MIEDWE Width of lateral leaf
_f FHE  Intermediate type ok Zsawara D! LTEORS Length of dorsi—ventral leaf
@ #7175 B4%ERH  Open—pollination in Sawara  E ! L FEODIR Width of dorsi—ventral leaf

FEFTHRIEF -5 DA TR o5, EERSTOBERIIFBHICL D RDOL G ICERE N
%,

%1 EH5 () © Table. 1008 | FRAOEKESBE, 6BEE b7/ FADMETHY, 0
ZEhb, EHEOEHKENELNILLEDT, KEXLHTEATT—Thb,

52 TS (Z)  Table. 1008 2 ERAOHRBEAS &, MEDES(A), WEOEDES (B)IC
SWTDENRTFATKREL, LTEOREID)FvAFABELLTREY, Ld-T, HED
Ex, WEOHOESOMEAKE, LTEORSIPSVERZIVEERTZIT—Thb,

%3 FH5 (29 © Table. 1005 3 XS OHEKE A B L, MEOIR(C) 12OV TOEHNT I AT
ookE(, FFEDBE) #F2LFAEELTAEG, LAnoT, EFROESAKEET
EOEIPEVEASWELRTOT, EFEOBRRTAIT —Thb,

SBOBADENERL0I, S1ERFEXMICE ) YHIIE2 TRSE LY, BHEE
Fig. 9IZR L7270 COEDPKEEERRTRAIT7—THHXHMIIDVTHDE, PEBAFALL DI
BL, BO3BL) 6 BHERAELTINSWERTHLLHESNE, AEORS, MEOROR
SOMAKE L, ETEOESANE L EXEVHERTHE 2 EMADRTT —Th D Y HIZoL
TabE, b/ RARTHE L ) FROBANKE (, 477 ARERICLBHAINEC, BH
RAH 2 BORMIHEBT 52 & Abh b, Fig 1012, $2 EHAEXMICLD, FTFEOESH
KA ETEOBARS W EASEERTE 3 ERSE YHICE o ABAERERLE, ZORO
Y#IZOWTASLE, PEENTHIEBL, O3B LY NIVWEESEALNS, fho 3 BEDE
aLNhV, BB, b/ FHRENFERL L /R Fig 9 L 10TRHUNTERVDHER L,

BUEEAT & 302, SMBICE /¥ EH T 5 ORME L 35 RATARR, FROMCE 2RET
BOHEIZBONTHPHETHLZEPHLHITH 72,
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Table 9. &EMAHFOEMOF 5 & RIH 5
Ratio of contribution of variation in each principal component
and cumulative ratio of contribution.
Principal compo- w1 X R 9| B 2 R 4|B 3 E KD
fE nents First principal | Second principal | Third principal
component component component
Ite m
[ A &
Eigenvalue 3.2032 1.9781 0.4667
# 5 %
Ratio of contribution 53.3872 32.9675 7.7780
2 B % 5 F
Cumulative ratio of 53.3872 86.3547 94,1328
contribution
3r
- 2F
[=4
5
=% o o
§ Coe .o *
= 1k [ ° C oo [
[+ o e ®
= ® - 5% %o ®
_g o ) c e o . . L
2 ° © e
] or . *
a
2
- A N
& A a
® —1f 4 . A A Al AL A
4:1{ A A IR Sk AAA
W A
_2_
'_3 1 1 L I —
—3 —2 —1 1 2 3
%1 X3 The first principal conponent
Fig. 9. H1ERDEE2ERFICE LTAFOHRDODA

Distribution of the four groups of seedlings based on
the first and the second principal components.

Note) O

b/ ¥ H¥%¥# Open—pollination in Hinoki

t /7 %  Hinoki type in Hinoki X Sawara

®
A W75 HKRSH  Open—pollination in Sawara
A Intermediate type in Hinoki X Sawara

TR A
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Table 10. EXxHAFD2 a7 —HHNHDEHE N R

Coefficients of eacn traits to culculate scores of each

component .
RS
Principal compo- | & 1 + ® 4 |% 2 = K 2| % 3 * &K %
nents First principal | Second principal | Third principal
A component component component
Trajts
A —0.3297 0.5481 0.1699
B —0.1637 0.6740 —0.1079
C, —0.5004 —0.1589 0.4175
C: —0.5377 0.0460 0.0561
D —0.3711 —0.4328 0.2435
E —0.4327 —0.1749 —0.8501
ar
€
N
g 3
a
§
Q
& 2t ° A
g fa
® o ee ©
£ 1r o .O
° N o %e
= A, .ooo' gl
& B sa e © o
5 ¢ e
a
™ r's 4 o ®
" N @
—1L oqd
1 N A . L o) °
A A ..
A
2} A h
Py
L L ) 1 1 |
—2 —1 0 1 2 3

#2EKS The second principal component

Fig. 10. B2 ERTEE I ERTITS LT ABOE RO
Distribution of the four groups of seedlings based on the
second and the third components

Open—pollination in Hinoki

Hinoki type in Hinoki X Sawara

Open—pollination in Sawara

Intermediate type in Hinoki X Sawara

Note) O ¥/ F BRI
® b/ 3H
A HI5HREZH
AR
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B, L2 XTI IHEORD, HrOBEICOWTIE, REPOFMLIREND L, K

RTOHME*HBAELCEHEL -0 MBS L L (RBLTwEEEZ LGNS,
3. BEORALOAH

BEOTILIC PV TORERY, b/ IXFTSOMBEL, T75X e/ FORBD2EER LI

To7

1) HEBIUHE
v EXYDSOMEL L ) FOBRTHOBARE, SIHOMBEFRLTHEH, 477 BAZH
WKOWTHMBPREL L7720, T-FRINOBHRT L IZHEREA R L 52D Table. 1417RT,
REICALRDEBY 1 KD OREBIZ—EThVv,

HIIXe ) OB X, U TOHEKRIHOERIE, Table 121077 T, EHOFKRII
4~ 6 FKAT, AHBL—ETEV,

EOKILIZ, BHAOPRED 2 KBHREL, Fig ILTRT LI ETEOTER A LHEOER
B, CBIUVLETEOHTRILNSA LTV 2HEa LHMEORTRILOGH LTWHHEED, ¢ %
MWEL7z. BEEOBEIE, EEEMEL T v ROBEEE L HVUERL, 792X -5 2 fHw
TFHD 1 cdDIFETERD 2,

2) BREER

EFBIOVWTETELMEOLTERIIH T 2RI EROLEL KD/, 28, MFEIS
WTORERYE, E42hRELFRIIOWTRDZ, ZO3BEOF— 2120V THEEI L DFY

A
A
| @
(1) B/% (/%) (2 497 (hmE)
Hinoki (Hinoki type) Sawara (Intermediate typs)

Fig. 11. ¥ & [IL5A DR K
Type figures of leaf shape and dis-
tributon of stomata

Note) Capital letters show an area of dorsi—ventral leaf (A) and lateral yeaves
(B,C), and small letters show an area in distribution of stomata in dorsi—
ventral leaf(a) and lateral leaves (b,c)
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Table 11. k£ /¥ XH 7 Z 2L TRENRILFARICH V12K

Materials used for examinations of stomata in adult leaves.

B TEMGE A B & K 8 & 8 & X
G Mating Number of trees | Number of samples
roup TS, v .
combi nation for examinations | for measuring
H—-26 op 5 25
v/ xnamsne | 20 o 5 25
Open-pollination in | H—29 op 5 25
Hinoki H—30 op 5 25
H—32 op 5 25
H—-26X S —13 5 30
H—-26XS—15 2 12
E/EXXTT7FNDE | H—27X S —14 5 23
/X R
Hinoki type in H-27XS—-19 5 27
Hinoki X Sawara H—-29xX 8§ —13 1 6
H-30XS —14 2 12
H—-32xS§-17 5 27
H—-26X S —13 1 5
H—-26XS —15 1 5
E/EXH750nd | H-2TX S —14 2 3
Likick: H-27X S —19 1 4
Inter mediate type
in Hinoki X H—-29X S —13 1 6
Sawara H—29% S —18 1 6
H—-30xS—-14 1 5
H-32X S —17 1 2
S —13 op 5 25
+7onmen | ST P 5 2
Open-pollination in | S —21 op 5 25
Sawara S —22 op 5 25
S —23 op 5 25

xR, FHEIOERFHEEZ KD, SOICHNTHMELRD Fig. 121281, LT, #%E:
HILFILTAHEROLTIL, 77 DEAEBOBEARTH, b/ FOEREROEATES - 72
L/ XY S5OWEAT, BEE*RET L0723 BOOMRL, Table. 131277,
EZOWTRZFIIRBESRDO ORI, ZOMEDT— 2 IOV THBTESHEOMEMOAER
BREXRPMEELEIZLVIT oL 25 (Table. M) H 7 5 OBREHOBL, o 3L OMIZ/T
HEBFRO LN, L2L, Fig LOMETOEREADLL, B/ FOHARSIHOBRE L R
DEZEDLOTUREL, PHREDOENF D LEZOND, 47 F X/ FOHKRTEHEFICHT
AR AEEOLEIZOVTORFFHE Y Fig. 131271,
FTELEEIOVWTOTF— 7T, RILAHOLEIIF T FOHAREIROBARTEL, 497
X XDERNBIMITECEET Lz, BEEEZRET 5701047 o MO R OB LTI
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Table 12. 7 7 Xt /X ICBL TREORILOFTARIC HV-1248

Materials used for examinations of stomata in adult leaves.

) REMHEGHLE |# & B K B A £ £ & &
G Mating Number of trees | Number of samples
roups combination for examinations for measuring
H—2 op 5 45
L/ XNERER | g
Open-pollination H—8 op 5 45
in Hinoki H—12 op 5 45
H—-16 op 5 45
S—1 XH-—12 3 27
}S{ybrids in S—7 XH-16 4 16
awara
X Hinoki S—7 XH-8 6 36
S§—7 XxXH-12 5 25
S—11XH-2 6 30
S S—1 op 5 45
7D HARS
Open-pollination S—6 op 5 45
in Sawara S—7 op 5 25
S—11 op 3 15
0.5r
0.4
2
50.31
k-]
8 [l
5 it
< 0.2t i
3 ;
e :
0.1f i
0 it
“c
Fig. 12. v/ FXHT75DHATHOLTE L UEORILOHEEOHE

Ratios of area in distribution of stomata in dorsi—ventral leaves (a/A)
and lateral leaves (b/B, ¢/C) of Hinoki X Sawara seedlings.

[] er>ansn
H er*n
|
Wl #v7asksn

Hinoki type

Intermediate type

Open—pollination in Hinoki
B/ EFXHFTT
Hinoki X Sawara

Open—pollination in Sawara
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Table 13. £ /X X% 7 7DWAKRTHLETE L MENRILTAEE DI DV TOFER T
Analysis of variance on ratio in area of stomata distribution in dorsi-ventral

leaves and lateral leaves of Hinoki X Sawara seedlings.

¥ H ETE a/A fl ¥ b/B m %E ¢/C
Traits Dorsi-ventral leaf a/A Lateral leaf b/B Lateral leaf ¢/C
Z Wlgs | Mms. F M.S. F M.S. F
Factors

#éroii 3 | 0.0046276 | 0.596 NS | 0.0601312 | 11.518 * * | 0.0651975 | 10.918 * *

® =1 21 | 0.0077606 0.0052205 0.0059718
rror

& &

Total 24

Note) * * : HEKE1%TEH
Significant at 19 level.
NS:HE&Zx L.

Non-significance

0.51r

o o =
N w s
T T T

@it Ratio of area

o
—
T

c/C

Fig. 13. #7I3 X/ FOWHAKTHOLTHEELHE
DRI A EE O e
Ratios of area in distribution of stomata in
dorsi-ventralleaves(a/A) and lateral leaves
(b/B, ¢/C) of Sawara X Hinoki seedlings.

D b/ ¥ BHR%H Open—pollination in Hinoki
#+77 Xk /% HinokiXSawara
7 7 B8R Open—pollination in Sawara
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Table 14, £ / X XH 7 FDOERTHOUMENTILAHEFOLEIZ >V THOEHAMOFEESE
Significance between groups on ratio in area of stomata distribution in lateral
leaves of Hinoki X Sawara seedlings.

B E/XOHKRER £/ X Bk & B 4750 REH
G Open-pollination |Hinoki type Intermediate Open-pollination
roups in Hinoki type in Sawara
t /X DOHKRZH
Open-pollination NS NS * %
in Hinoki
/X B
Hinoki type NS NS * x
s &l o
Intermediate NS NS * %
type
7T DA KRSER
Open-pollination * k * % * %
in Sawara

Note) fffA# L ) FEX3b/Biz 2T, TBRIEEc/CIi oW THRKRERT
The upper part and the lower part of diagonal line show the results on b/B and ¢/C, respectively.

* %k | FEAKE

1%TEHY

Significant at 1% level

NS HEEY

L

Non-significance

Table 15. 7 7 Xt/ XOWARTHLTE, #HEOIFILSAHEDLEIZ DV THOSET

Analysis of variance on ratio in area of stomata distribution in dorsi-ventral

leaves and lateral leaves of Sawara X Hinoki seedlings.

B B ET%E a/A W % b/B 1l % ¢/C
Traits Dorsi-ventral leaf #A Lateral leaf YB Lateral leaf ¢/C
ZHlds | M.s. F M. S. F M.S. F
ﬁfroﬁf 2 | 0.0054969 | 13.170 * * | 0.0311448 | 84.785 * * | 0.0343230 | 54.506 * *
Eérrt;%r 11 0.0004174 0.0003673 0.0006297

%ot:ﬁi 13

Note) * * @ HEKME

1%TEHY

Significant at 1% level

(Table. 15), L TEELMEL O IHMEFFTRIIZ -7, LAL,

HARMBOBE L B LT, L UM SVABIELZLDLEZLRD,
4., T4 LR

1)

PRELUFE

COFEMEIE S FARSHD

BERD W 7+ 27 75— YOBBEE Y — IR0 FiTe /L4784
DTAVFALLELT, BEENLILEREL D, AREBETIZ, ZOHEZEEE / FXH TS5
DERIZDVTIT o7z, LAL, ¥ 75X FOWEARIZOWTIR, N—FF ¥ —-¥rHW,
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v & XH TSIV TOMEHE Table. 6 1R LAHiARIS0MEGEL, €ORERTH L. HAD
$H81319864E 1 HICHREL, FUHICAR, —20CDR b v #—IZBFE L7

$H3200g T MM HEBHER (0.1M b U AEMBHER, 05MYy7O0—-X, 1%V 14— 8
0.0IMYF AL A F—A) 1ml & REH200mgEMEZ, HOPLHATITHERLLTEWAHKT
FHoRLE, TREISEELSEE (10000Xg, 4T) LTHEL, £0LEREA0 4l % ikE)
Rk E L7 BRKEIGERARY 72 U7 3 FEEERKEIETITV, Davis, OrnTENDFIEL
IR 5 7o IBERAVIE3.75%, SEESNVIZTS% R AV, BT 4 2T 7 & - EORMAIS,
0.2 MPN:BE £ % ¥ 100ml, L-Naphthylphosphate Natorium salt 100mg, Fast Garnet GBC salt 30mg,
10%Mgcl, 0.4ml % B4, KBIOET LS VITEE, 37CT 2 HMIT 72,

FTI5XE JFOEKRIZOVTI, 10KERZO0WEER, N—FFT5—FE T4 UHA
LRI,

SR TG, RYBRHEEREYHVAKTET Y U OV ERKBIETTY, REIRX3-TI /-9
SIFNANNT =L EB-FT b= NVERW,

2) BREEE

L EXHTIOHARICOVWTOREETIE, b/ FRETTe s FLHESRL, FHEIID
WTH Fig MISRTEBY, 778/ FEFEONY FERAL, MELHESNI,

FIS5XE I FOBHAICOVTOELTIE, Fig ISIRTEB), $I75Le /) FHRONCF
FEAELTVLIENC, 2CBELNAYFLREL TS, LL, Ny FEEPSLATHEBLH
k=¥ (WA

Rf
L o e e R B
— 5 |
sofp || | 1 [
0
H—25 H—25 S—I15 H—26 H—26 S—13
X X
s—15 s—13

Fig. 14. £ /¥ XH¥ 75 0HhEBIZOVCOEE 7+ 27 7
&= TAHA DG
Isozyme analysis of acid phosphatase in intermediate
type of HinokiXSawara
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cm
7001
88 TIIrrIrrL TIIIrY _
T T VESFEBEEI N
q 15248881 rrm 600
S4 Fo-- o] | H7
5001
s g i
£ 400 i
0 °
=
o
[
& 300f M
S—10 S—10 H—18
X @ —
H—18 -
® 200F H
Fig. 15. ¥ 7 3 Xk J FIZDoWTDH —
N—F F T F—H T A VH —
A LA 100 5
Isozyme analysis of peroxidase -
in Sawara X Hinoki. — fH
ol = 1w —
7% 1354
7 yrs. old 13 yrs. old

Fig. 16. £/ ¥ X¥ IS5 nfEL v /&

mm
150+ BAZHERBOH S THME

Means of tree height of hybrids
in Hinoki X Sawara and open—pol-
linated families in Hinoki.

T ]

L

= 1 Hoki -

£ E t /%! Hinoki type vEXYT S

2100} O chp Intermediate type Hinoki X Sawara

8

2 D v/ ¥ HAS#H Open—pollination in Hinoki

©

&

1]

E o

< et

a o

aﬂ RO

%

-3 ./ ¥#& Hinoki type L EXHTS

BRIR Intermediate type Hinoki X Sawara
D v/ ¥ BASH Open—pollination in Hinoki
0 i i
7 &% 1354
7 yrs. old 13 yrs. old
Fig. 17. ¥/ ¥ XH¥ 750 L/ FERIHFESR

HoMESEE Y

Means of diameter at breast height of hybrids
in Hinoki X Sawara and open-pollinated fami-
lieis in Hinoki.
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INFEC /) FEHTTOMEDT A VYA AL BRIEICDVTOMENH S, BilDH
AoOOHMEDIFNIC, MELP, N—F X2 ¥ —¥ - TA V(L THEREL25d e/ &
HOSORBTHEZ EEHBE L, AR, v X EHTSORMTELBEED -+ %
- TAVFALIEBSNT, b FRde S FITHEUL, U TORBERI RN L
PHEL, RRBREFABOERLEL, 2L, $7I3Xe ) 2OHATE, 3757 LWLV K
FRTA, MBLEL TNV PO HEL TS,

5. ¥EO4R
1) HHRBLUHE

WERBE T HRABRICER L - /) 3 X T 5OTHRRIZIONT, BIELNESEEY 74
AR L 1IBEARO 2 AL L, FRIVZFIRCHEZSA, FIMI 2m, HEF1.5m THb, K
B OTERREMORBIIHMENIIT) 2@ TELRY, LEL, EERES VFLRESIQT
WADT, BEORELIT->7,

2) BREER

HERBOBRELZMADINE, BEOERL, ZOMRANEREL FHETELWD 2, |
ML, B/ FEHTSOERORBRBEDHEGHE TREIRREZH/LIILIIRL (, FRBEHH»S
i3, Table. 16~19IR T LIS, FREELRTF—FAH{ONI, H#ETR, E/FXHFT750L ./ F
BBIUREBOTSHE L BET L ODBRERFROEYEL R L7z, BEHOTHEOEEL, #
BIZoWTH Fig. 1612, MBERIZDOWTIE Fig 17107, 7, 13FEAOHE, WEERE LI,
HAZTHOUBEKTCHEMP RN CHY, v/ FRPHETH -7, FHEMELRET L7012,
BLrERE LA—TXOSEOFEST TV, Table 20137 T, 7 EEBOWMEEESEEIIZS
Blro2P20T, FOEPIABHESEETH, BIBLAT A VL LAOGHTEREPOC ) F
BROMEN, ¢/ FTHLMHEEITKEVOT, FHAEOHEIL /3 L) OERENE D LK
s,

6. HEORRLBFORRN
1) HHBLUHE

19744 1 A2, BRMWAEEE CRELITY, FRBRBRICER S ) 3 XY TF5D )
FRILPERIOBES L B E LTHW L, FOHATRORZRN OEREFIRE L, #HER
L2RZBB L URR T L OFEERIE, Table 21IIRT £ ) IC—E TRV, HEED S0BDOEHKE
PEREL, 1HRESLVETEEZ RS, BT ICHETLEEHEE, §oN-ET ) 55004 % B1F
B L THV A, BTFORERRBV 77 v 7 A TR,

2) BREEER

EETLIC, REOKES, 1HRREL)OETFH EFDI00KE, LEFLRD, 2HIZKR
HEHEE KD T, Table. 2UITR Lz, ZORRFEEEA SHFIFEHME KD, Fig 18ITR L7z,

BREOKE XL 1BEHLYVOEFRIZOVWTE, b/ FORRIHEZMFRIVERRL, &
J R BIERBBOMEI NS WETIRLL, EFOL00MEIIOWTIR, b/ FORRIHES,
v ER hEEOBEONETH - BERIZOWTE, L/ XFOERIBEREL / FRIOM
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Table 16. £ /X XY 7 7NMEL L/ XOARIHBERROMEER(7 £4)
Tree height of hybrids in Hinoki X Sawara and open-pollinaed families
in Hinoki (7 yrs. old).

F(Z5 ) | J v}
Pollen Hinoki type (cm)
parents
3 _ _ _ _ _ SE M _
Mother tree No S—-13| S—14|S—-15|1 S—19| S —17 Means S —13
185 185
H-25 A G 5 I S AN S I
_ 216 _ 350 _ _ 283 236
H~26 (5) (2) (7) | (2)
278 224 251 _
H—27 ol an | T (| T a9
359 359 219
H—29 (1) | ~ - - (| (D
_ _ _ _ 217 217 _
H—32 (7) | (7)
147 147
H—30 N e R B ¢ T
” - # 240
Mean of groups (37)

Note) ( A . &%

Number in the parentheses shows number of trees measured.

Table 17. L /X XY 750 £/ XNOERTREROBBEEE(134:4)
Tree height of hybrids in Hinoki X Sawara and open-pollinated

families in Hinoki (13 yrs. old).

b5 ) | il
Pollen Hinoki type (cm)
parents
3] _ _ _ _ _ Eoy _
Mother tree No. S—13/8-14) S-15| §—19) §—-17 Means §—13
481 481
H-25 N R GO T R B I GO N N
B 574 3 758 B B 666 | 425
H-—26 (5) (2) (7) (2)
640 538 589
H—27 “lay T (| T oL ae | T
N 672 N _ _ B 672 | 458
H~-29 (1) (1) | (D)
3 B 3 B N 570 | 570 _
H—32 (7) | (7)
417 417
H—30 B I R e R R N N
Fisd F 5 566
Mean of groups (37)
Note) ( )M : &

Number in the parentheses shows number of trees measured.




b FEHTSOMBHOBYE S BEO®RT) (15 E)

i i @ HROEREH | 1t B 0 F
Intermediate type (em) | Open-pollinati- | Mean height of
on of mother mother trees
SE ¥y | trees
S—14({S8S—-15{S—-19| S—17 Means (em) (em)
_ 265 B B 265 306 252
(1) (1) (25) (27)
B 245 _ _ 240 278 267
(1) (3) (26) (36)
161 _ 230 _ 196 323 257
(1) (1) (2) (25) (46)
_ _ B _ 219 324 301
(1) (5) (7)
3 B B 166 | 166 310 231
(1) (1) (27) (35)
125 _ _ _ 125 252 175
(1) (1) (15) (18)
202 299 247
(9) ! (123) (169)
i Fél L MR OB KSR | B o F
Intermediate type (em) | Open-pollinati- | Mean height of
on of mother mother trees
_ _ . . . H#) | trees
S—14|S—-15| S—19| S—17 Means (em) (em)
_ 648 . _ 648 697 609
(1) (1) (12) (14)
_ 683 _ _ 554 650 634
(1) (3) (12) (22)
484 . 474 _ 479 651 624
(1) (1) (2) (12) (33)
_ _ _ _ 458 589 573
(1) (3) (5)
_ B B 477 | a7 663 570
(1) | (1) (12) (20)
328 _ B _ 328 611 452
(1) (1) (9) (12)
491 644 577
(9) (60) (106)
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Table 18. £ /X XH 7 70MMEL L/ XNOHARTHRROMBESER( 7 F4)
Diameter at breast height of hybrids in Hinoki X Sawara and

open-pollinated famiiies in Hinoki (7 yrs. old).

b5 ) k J * i
Pollen Hinoki type (mm)
parents
e _ _ _ _ | -
R el S—13|S~14|S—15|8=19| §—17| Ypur? | S—13
_ 30 B B 30 B
H—25 - (1) (1)
B 34 _ 62 3 3 48 41
H—26 (5) (2) (7) | (2)
46 3 36 a 41 B
H-27 a2 (7) (19)
57
_ . . i 57 28
H-—29 (1) (1) (1)
3 B _ 32 32 N
H-32 - (7) | (7)
23 _ i _ 23 N
H =30 -] 2 (2)
- B ¥ 38
Mean of groups (37)

Note) ( )W : A¥

Number in the parentheses shows number of trees measured.

Table 19. b /X XH TV F7OMM L /) XOHREREROMBEREE (1345 4)
Diameter at breast height of hybrids in Hinoki X Sawara and
open-pollinated families in Hinoki (13 yrs. old).

(&5 ;) E J EY il
Pollen Hinoki type (mm)
parents
B _ _ _ _ _ o _
Mother tree No §-18)S—14|S-15 §-19| 517 Means S—13
- _ _ 71 _ _ 71 _
H=2 (1) (1)
B 91 B 40 3 N 115 76
2 (5) (2) (7) | (2)
_ _ 108 B 92 3 100 3
H—2r (12) (7) (19)
_ 132 B B _ B 132 66
H—29 (1) (1) | (1)
_ _ _ _ _ 86 86 3
-3 (7) | (7)
_ _ 53 _ B _ 53 3
H =30 (2) (2)
Vi F #] 93
Mean of groups (37)

Note) ( )M :@: &%

Number in the parentheses shows number of trees measured.
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H Gl Ry BBOBERSEW | i R 0 F 1
Intermediate type (mm) | Open-pollinati- | Mean diameter
on of mother at breast heig-
Iy | trees ht of mother
S—14| S-15| §-19| $—17| pMeans (mm) | tTees (mm)
B 43 _ _ 43 50 41
(1) (1) (25) (27)
B 44 _ _ 42 45 45
(1) (3) (26) (36)
20 _ 29 _ 25 57 41
(1) (1) (2) (25) (46)
— _ _ _ 28 53 46
(1) (5) (7)
_ _ _ 23 23 50 35
(1) (1) (27) (35)
18 _ _ _ 18 47 29
(1) (1) (15) (18)
30 50 40
(9) (123) (169)
th f'?ﬁ it MHOBE RS M B o F B
Intermediate type (mm) | Open-pollinati- | Mean diameter
on of mother ;t bz‘east heig-
I ¥ | trees t of moth
S—14| §—15| 519 | $—17 | yp . < m) | trees . (mm)
_ 108 _ _ 108 121 100
(1) (1) (12) (14)
_ 100 _ _ 88 110 104
(1) (3) (12) (22)
67 _ 63 _ 65 129 98
(1) (1) (2) (12) (33)
— _ _ _ 66 120 106
(1) (3) (5)
— — _ 53 53 125 88
(1) (1) (12) (20)
39 _ _ _ 39 126 72
(1) (1) (9) (12)
70 122 95
(9) (60) (106)
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Table 20. #EH MEERIC OV TOFEHTH

Analysis of variance on tree height and diameter at breast height.

¥ " 5 - m = E &

Traits Tree height Dimeter at breast height

8 % T E £ 13 £ % T & % 13 # %
Age 7 yrs.old 13 yrs. old 7 yrs.old 13 yrs. old

B oolla. | Mos. F M.S. F M.S. F M.S. F
actors

%mup@ 2 | 14323.0000 | 7.651 * | 54343.0000 | 8.379 * 533.9102 | 5.052 NS | 4931.5000 | 11.496 *

x &

g 5 5344.1992 | 2.855 11280.5977 | 1.739 119.5531 | 1.131 476.0125 | 1.110
Families
‘Q"’E'E = 10 1872.0999 6485.5000 105.6844 428.9873
rror
£ &
Total 17

Note) * * | HEKESHTEH"
Sign ficant at 5% level
NS HEELL

Non-significance

Ki's

0 £ 20f 2r o

o g B £
[]

S 2 g [] % _
E 8 2 g 3 =
£ ®» = -
c 7} 5 g Z -
2 3 o o =
26F £ 2 g —
2 5 H =
o 5F & 10T 2IF S5 | H
‘\’04_ Nw a E
u¥ » - " =
- 2 -
& 3} 2 g X =
#® M 3 8 —
2} ® = i i —
1 L ] - =
0 0 i 0 0 i

Fig. 18. B/ ¥ X475 DOMEE v ) FHATHERBOREOXE S, B0 - EZB LD
FeER
Cone size, number and weight of seeds and percentage of full seeds of hybrids Hinoki X
Sawara and open—pollinated families

[ | e/ %am%2H Open—pollination in Hinoki (5 e/ %m Hinokitype L EXHT T
o s &Y Intermediate type Hinoki XSawara
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Table 21. v/ % XH 73D HENIKRENKREZ LEFfOK. E8E L UTEFE
Cone size,numbers and weight of seed and percentage of full
seed on hybrid trees.

I 1KRL: (8 T 0T o
. az%% MoA | KK 51%”1)5%‘}1 ) oW | LOOOKE | F % &
Groups ating Number |Cone lengthiNymper of| Weight of |Percentage
combination | of trees (mm) | seeds per | 1000 seeds |of full seeds
cone (g) (%)
H—24 op 5 10.5 31.7 1.89 11.2
H—25 op 5 10.2 29.1 1.78 5.1
. H—32 op 5 10.1 29.0 2.05 5.0
Open-pollination | H—27 op 5 9.0 27 .4 1.35 6.4
in Hinoki H—26 op 4 9.2 24.3 1.87 4.6
H—30 op 5 9.9 27.3 1.66 6.8
TVor M2 29 9.8 28.1 1.76 6.5
H-24xS—16 8.7 27.5 1.47 2.9
H-24xS—17 9.2 25.9 1.87 1.5
H—25x S—13 8.5 24.1 1.43 23.7
H—25x S—18 13 8.7 29.3 1.20 10.8
H—32x S—13 3 8.1 | 26.6 1.21 6.9
H-32xS—15 10 8.1 23.3 1.22 .3
H-32x S—17 8.3 25.0 1.18 5
H-32xS—18 8.7 23.0 1.33 4
b/ X% M IH-32x5-19 9.3 28.2 1.14 14.9
Hinoki type
H-27x5—13 3 8.4 28.5 0.92 11.3
H—-27x S—14 11 8.2 24.8 1.19 4.2
H-27xS—19 7.6 21.4 0.88 9.6
H-26x S—13 8.8 22.4 1.55 4.9
H—-26x S—16 8.2 19.6 1.48 8.0
H—29x S—19 8.3 19.1 1.33 8.5
H—-30x S—18 16 9.3 23.1 1.46 11.2
TVop M2 98 8.5 24.5 1.30 8.1
H-25% S—15 1 9.1 25.0 1.00 1.4
H-32x S—17 1 10.4 30.4 0.84 0.8
H—27x S—14 1 6.9 32.0 0.38 0.0
e i B H—27%X S—19 1 8.7 27.0 0.92 1.4
Intermediate H-—-26x S—13 1 6.8 19.0 0.80 0.8
type H-26x S—15 1 7.8 19.8 1.06 3.2
H—29x S—13 1 7.6 20.2 0.92 0.4
TVor M2 7 8.2 24.8 0.846 1.1

Note) 1) T : 4i Total
2) M : E¥) Mean
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Table 22. & /X XH 750 L L/ X DHREHER THIRE -
HTOWEIZ Do TS
Analysis of variance on traits of cones and seeds of

hybrids in Hinoki X Sawara and open-pollinated families

in Hinoki.
i (-4 R R o k 2 1BRR YY) DETH
Traits Cone length Number of seeds
per cone
Z Bige | Ms. F M.S. F

Factors

B OB 5 | 484 |s.280** | 303132 |2.320 NS

Groups

Fo o E | 26 [0.589 13.0662
rror

4 1K

Total 28

Note) * * . HEAKHE1H%TEL)
Significant at 1% level
NS HFREELL

Non-significance

BARELMEERL, PHBMOEEINSWETH 72,
BHZELRETHLOICRRNEHEL T2 & LT, T LAERIE Table. 220 B
Thbd, &8, RERIIODWTRF— ¥ LUEFEHRLTHW,
HEEZAREY, 1 RESLVOBTFRICOVWTEEENBOON LD o7,
1RRH-)DOEFH, BFOL000HE, BTFOXRERLADLL, B/ FXTTSOMRMLC
CHBEEOBECTRNEIC R 272, HAZHOLOEREIFHATH LY, BFOFXEE,LLLKT,
PR OREOETREREVEHESE,

V ¥ ¢t &

L/ FEFTIOERBLEE LI OMEL TR T OB BB T ORY,
BOBI & ERIZOWTHRAN,

B EFXGTIORBETHONLCHAROEONBEEOBET, v/ FLELL/ FRLFTS
CIEBL L 7 MBI B ORESED O v, BEEoBRME K, PREOEHRIZHN0.18%
T, RO FOHREHETIZHEL TS50 1 UTFTHh ol

HEONEZEORBERBYANTHER, v/ FHoMBRe / 2 LEROBRRTHY), 1EED
ML, Y7 7IECERETH -7 REOHBEBIIOWT, ETELAEOR S LIS LHIEL
ERGONTEAT o 7oK, PEBOMER, HEORSHAHHEOTMOME ER LIz, MFEICH
JARILDGHEERIZBVTS, FEBOEHERL X7 SORHOBEERLY,

BT+ RT 75— - TAVHFAL LDHOERERTIE, v/ 3IHOMEMEIIr /3 LHESH, &
BMAUOKELX, /X EFTS5OFNFRIMBIRETHN Y FEEL L, EEERLHES



b/ d 47T OMBCHORM L BB (55 E) — 33 —

HE o 1,000k E - SEE2N -
Weight of 1,000 seed | Percentage of full seed

M. S. F M. S. F

1.3824 24.358* * 210.7653 | 11.747* *

0.567 17.9421

Nize $7 XL/ FORETHLNAMARE, TXTHISITEULTHBH, N—FF T 57—
Y74V LTHETH S Z LIHR SN, REREIE L, BONIEERITTTHET
HHFTT X, FOHE, PEMCHEEEER T S2L0IUERTRETH D,

/EXSTTOREGEETHLPHBOBEIC >V, EREBTOREY AN, £RiE
L/ FENb o7, REANS(HETORMSE, -7, ZOFBIIC OV TS L
SRERBHEOTRMAD D, 72771, 2HBEOMEL, EZVCKBY LHELTHY, Bl i
ROFHE5HDOBETH 5,

B, KHEOFTRLNAL /375 OMBEOREREHERIZILTRT,

B

FREOL N £ LwIchih, THRERBRSEHBELNBLK, AFEAFEL, TENLSE
BUSTEEE N, HERBRAKTERE EL s SRR THRER I, MG
el L TR R VRO RERRE SRR EEEE | FASERASEE 0 S LB L
5.

K512, COMEOERICH 0, THEEIG WK ERBRS A RREEE RS 4 TR
FTHIC, 74 VWA DI oWTRE 2 TR E TR W EWERIRERR £l
B L EiF D, $7: 2 ORFRICOVTEIV 750 A AR EKRERER RER, ILEEkE
KRB BATM L, THRERBSEHRTEES 2 RSHIRSEARK, HAAS BERESTRIE
W RS 3 X OB SIS AT — BB C Bl B L kT 5,

72, B/ XLV IONTKEORE, KEHOER, MHORRSIZ TR 2 W20
MEHAEES, FERERRBTEERE, KERBRSHEMLRHE, TRERRM, @5)11E%HE
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Fertility in Interspecific Crossing be-
tween Hinoki (Chamaecyparis obtusa
Endl.) and Sawara (C. pisifera Endl.)

and Identification of the Hybrids

Narakatsu FUKUHARA

Summary

For the object to make the hybrids with superior traits both of Hinoki and Sawara, the fer-
tility of seeds in interspecific crossing and the identification and growth of the hybrids were
studied. There were the same type as Hinoki and the intermediate type similar to Sawara in
seedlings obtained from interspecific crossing , Hinoki X Sawara. Seedlings of Hinoki type in
Hinoki X Sawara were identified as Hnoki from results of isozyme analysis of acid
phosphatase. These hybrids seemed to be induced by apomixis in Hinoki. Hybrids of in-
termediate type were clearly identified as hybrids between Hinoki and Sawara by isozyme
analysis of acid phosphate.

As the characteristics of the hybrids of Hinoki type, (1) number of primary leaves are
similar to Sawara, and (2) length of lateral leaves and ratio of distribution area of stomata to
area of lateral leaves are intermediate between both species.

All of the seedlings obtained from interspecific crossing, Sawara X Hinoki was the same
type as Sawara in appearances and identified as hybrids from results of isozyme analysis of
peroxidase. Growth of the hybrids of intermediate type in Hinoki X Sawara was inferior to
that of Hinoki open-pollinated families at 7-and 13-year old. Cone size of the hybrids of in-
termediate type was smaller and fertility of seeds was also lower than those of Hinoki open-
pollintated families.

Received March 31, 1988
(1) Former Siliviculture Division
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Annexed table. Localities of interspecific hybrids between Hinoki and Sawara.

THM O
Cross combi-
nation

Wk %
Numbers
of trees

Z i 5
Year of
crossing

W £
Year of
planting

Hi

Localities

1

i *
Remarks

H-24X S -16
H-24X§-19
H-25X S —-14
H-25X § —15
H-25X S —16
H—-25X S5 -13
H—-26X S —18
H-32x S —13
H-32XS—15
H-32xS—-17
H-32XS—18
H—-32XS-19
H—-27XS —14
H—-27X85—15
H-27X S -17
H-27XS-19
H—-26xXS —13
H—-26X5-15
H-26X S5 -17
H—-29XS5—-13
H—-29X S —18
H-29x5-19
H-30xS —-14
H-—-30xS5—18
H-30xXS5—19
H-31X5-13
H-26X S —-18
H-26xS5-19

S—24xXH-16
S— 9xXH-17
S— 9XH-16
S—-10XH-18
S— 9XH-16
S—24xXH-17
S—8xH~-8
S—2XH-38
H-33xS-8
H-17X§ —-10
H—-16XS —10
H—-7X5-38
H-16XS§8— 9
H—-16X 5 —10

[ I S R R L S T T - T e - T o TR S ) I B R S I )

—
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bt TN Rt R et b (D bt e b b BN D W

1971

1971, 1972
1972

1977

FRERBRM
Chiyoda

Experimental site,

For. For. Prod
Res. Inst.

RN E R
Asakawa
Experimental

Forest, For. For.

Prod. Res. Inst.
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WP 1 KD
E /%W
LULBR TR
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H—-34xX S —-6 1 1963 1970 E /X B
H-14xS -7 3 1965 ” "
H-20xXS -8 1 " " x?ﬁﬁ&ﬁg?@ﬁﬁ ”
Vi)

H—-35X S -8 1 r " QOodaira National ”
H-34xXS -8 11 1966 » gorest, Hli‘ratsuka "

istrict Forestry =
§—25XH-8 1 1964 » Office. ¥ o7 5 M
S—26XH-8 6 " ” »
S—- 8xH-19 3 1965 " "
H—3 XS1 1 1961 1969 | B
H—-6 x82 1 ” ” "
H—-34xS4 2 1963 " "
S—1 xHI2 3 1962 " TR E KB L EA K "

8 PKHE A /| HE

S—3 XH5 1 1961 4 Shiroyama National "
S—6 XH16 2 1962 ” Forest, Hiratsuka "

istrd
S —7 xH16 4 Y , 'géficrel.“ Forestry y
S—-7 XHS8 6 " " ”
§—7 XH12 4 w " "
S—11xH2 6 1963 " P

Note) 1) ‘PBIRILANWKIZ T~ T /X TH B,

All of trees except intermediate type trees show Hinoki type.



