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E, MEASEEOWE L, BHMIRS IS4 LY, 3L HELTFE L VWBEOTEIV-THh
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S, FAIORIRTE E B & 5N E Y s oA TG EEREFRER A ¥ & AREAKEROSE
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ZOERE, 19326 1C ATAEL R
fTie\, 19364, T EME Rk
REUG B R ILEEHs~iT,
Bz T30 TH 5 (FE

121,

BRI, HCEHIk RIF
PETE OREEMIIC & 5 RAKAN OB
B EATHILOXL, 22
SHEEDHBRAZILAT LD DT,
WEFALE ha H7-D 3,000 &, #
B ARSRTH D, WHIKFEILFI230
migE, TOEENRIBER IR
BT, LidEL, B, BREE
)T, ®ERE, +3EEBp Aok
FUhAX¥OHEMTH 5,

Ttk 6 2R, BERERES
IR o 1ed, % DikE HAFHA I/
aaisil @ 2 W xR OEHTEIT 5 ICES 75 1o
FHI. BAREHBENBRLEARBECETERFAT oo LTl R2ZAL3AOK

BB AE FR Hb AR F9304E (HEFN384E 3 A BRI, FiloBEMNE Lk
ERFEESLINTV D, ZOEIMEMOFERELX RS, ILICAXEE, ARERSFITOSWVTH
BH—SOXRLEEIZL Y, ARFAENMEL L DI Tnies, 19604 MRAES L Sh, B19614E &

52 Bk hof 1 Bk E EiET 522 %218, ZOMOTMD, BEUIZEORBTRITISEEICHK
U, BFLREBEAOZ &L TVRARBLITRbI TV, TOHEEII9624E9 BIESB X b4
BRBEEZLEBCRAT, SABREOFRERE, Lo« 0REEFAESEBTE S IXz 0L
D, HLESZLEVTH 5,

FARIETAIC X 5 RBHE, 1953 HERILERHSBIZOMRBA X ) REEIICh Fhidf s REL,
FEEREERSTERBIC RV THRAER Sh, 19554 RBIMEERBEEN/MRILERKIC ha b
DREFS, 0007, #E967ARDHERIER I L Shiz,

Z OHERMIE, WERES80m, HACKRME, [EAIEL, EEIERRILE, TEREL, EAERK, BE
W, WALk BThA X0 LSBT, TADIX1955~19594 % CATH% 5 BEML, HEY, HFTbix
EREFTTHETTE TRV,
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Table 1. Back-grounds of parent trees,
— pomm | m | YD | mosk
Hh 3% | Bigd | Diameter| Tree Tength of | @ £ X & %
Parent at breast| height bra rigchin Maximum
tree No. Region Age | height art crowgn crown Remarks
. cm m p length width
* ¥ ¥ Al B KA S
I Pacific 10 9 6.4 5.7 2.3 Used as
coast mother tree
v ” 10 ”
Vv ” 10 ”
L Ew R S
VI ” 10 11 6.3 6.0 2.4 Used as father
tree
6 B A s
Northern 2 .
XIII Japan sea 10 6 4,4 3.6 2.0 Akita sugi,
I?:o ast used as father
tree
JElaA¥RE
TR S .
KI 7 25 12 10,0 8.0 3.0 Kitayama dai-
sugi, used as
father tree
KIII ” 25 12 10.0 8.0 3.0 ”

o ERE, ENERERBRIB RN ERHR ARSIV XV O A BFTIEL R TRRskaIHR L,
Note : Planted Location, Asakawa experimental Forest of Gov't Forest Expt. Sta. Blanks
for parent trees Nos. IV and V are due to less of record by war fires,

5. #

FEEREBLLHANC, AHEOMAERBCHEYD BHREDERI NI > AL 2V THE L Thhh
BT,

ORI YYIONEC T TEHREROERZELL, $ARFERORT, BELOBHRSE, 2K
LAERPETRES I CHAFREE L AR KOBOREEL 5 Lb DL ELbh, & ICHFIEE
BHLYLHEEDMIITELHRLELLDOLBELND, ZOHEFE QITHEHBLTREL Y, Ll
BONTEARL, RAROWE Lr S TRTER LT LIV ETHRV,

FRREEREOE TS, WETEIARKE LSO RAE L ESCEbo ks LRV EDEVFELES,

L7zt T, REEIBERS OEBRFHRAK 295 B OV THAE LD DT, MROATIIRGEY
LEZ LN BREAR L MRAR X OHEAROHBMERD, Zhd OMMIRL ) SMOMER L ADH7) O
EELOVWTHE TS L L L, SHLREEOLDIFRTLERLE,

FE2ETHLPRITEL, HEOEERERS>VWTRSI, ARZFHERVCT, LoldbtdIEy
DEBRFF BV, 2T No 100XFELSR DS RIF TS TmER L, R{KINo.8D12.5mTH
%5, L»5icNo.6, 9, 13, UEOHFEZIZ LT L {FRRT, ThbofmTENo. 13ikb T icd. s5m
OHBREC L EE-RIZETH S,

LZTHEETR, M—REETENEZRIC LEA L HAEIC X 5% 6 »EH OBEREOR
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Table 2. Growth of artificial hybrids of Sugi (Cryptomeria japonica).

B

® B oo KR E

B

- —_— Eﬁ:l:i& st = ﬂfﬁJD_ [=) tﬁ t@ M s ’Fﬁ;?%’llzk“:'l D DARE
5 - H . - -Diameter a olume per
A A R W s % No. of | No. of Tree height(m) breast height(cm) Per tree volume *!(m3) planted tree
Plot .. planted'remain- : = B 2
Combination : " B R K F B I E B R K E B E B R E|IFS B
No. trees lng treel Nroy | Min. | Ave. | Max. | Min. | Ave. | Max. | Min. | Ave Volung;:; Index 3
SHERAFM-1X FHERF
1 VI-1 Todor isugi Tod}?ri sugi 32_ 9 16.5 9 16,5 20.8 16,7 18.6 0.2665| 0,1842| 0.2140 0. 0739 57
” M-2X §FKE A ¥
2 -1 Akita sugi 163 90 16,5 10.8 1%..4 21,0 11.9 16.2 0.2716[ 0,0801| 0,1579 0. 1049 85
| 3 ” -3 % ” 77 46 16.5 12,0 14,3 22.3 12,5 16,0 0, 3701 0.0886] 0.1528 0. 1085 83
"4 ” Mm-4% ” 26 14 16,0 11,0 13.8 19,6 11.5 15.5 0.2425] 0.0916| 0. 1409 0. 0950 73
5 ” vj]II—5>< ” 98 54 16.0 11,9 14.1 21.2 11.8 16.1 0.2627| 0.0829] 0. 1485 0.1181 90
6 HRZHBTBEAXIV-2 i :
Self-pollinated Todori sugi 4 1 8.2 8.3 0. 0246 0, 0062 5
SHERFIV-1X SFKEHRAF '
7 MI-1 Todori sigi Akita sugi 23 11 14,9 11,5 13.5 20,0 12.0 16,0 0.2342| 0.0818| 0.1386 0.0782 60
8 ” V-2x ” 51 22 15,5 9.0 12,5 21,0 9.8 15,1 0.2668| 0,0371| 0, 1203 0. 0788 60
BRZHTRERAF V-2
9 Self—pollinatedTodori sugi 6 1 7.0 5.0 0. 0124 0. 0044 3
FHERAFV-2x5ILIIE A ' :
10 FT1-6 Todori sugi Kitaya- 6 2 16,5 14.8 15,7 23,3 18.3 20. 8 0.3443| 0.1974| 0, 2709 0.1306| 100
madaisugi
11 ” V-3x » 1-5 75 26 16.5 12,5 15.2 25.6 12,9 20,1 0, 4069| 0.0907| 0.2513| 0. 1258 96
12 ” IV-3X ” s 1-2 29 17 16. 4 11,0 13.1 21,8 11.8 17.0 0.2825| 0,0650| O, 1658 0, 1153 " 88
HEZAHEIEAFVI-2 Self-
13| pollinated TOdO}? sugi 1 1 4.5 5. 0.0120,  0,0120, 9
” X FkE A FH-1
e Akita sugi ! 1 8.0 8.0 0.0224 0.0045 3
TR
T 596 | 295 ,
E oAl BURKRRIE, 1962910H, BHEACOWIHELLDIOTH S,

Note

Per tree volume was measured on the remaining trees in October, 1962.
C¥2 RERR 1 ARSI D OENE, HHRAK, HEARS JICRTERL ORMEZ KD, £RBRK &L OMBABMICTRLTERLEZSOTH S,

Per planted tree volume means the total of volumes of the presently standing trees. Thinned trees and damaged trees have

been removed,

*3 HEMIT A RIS h B LR 7R L7308 No

] .10 D 14D 7 D #45% 0.1306m3 % 100 & LTHMADED 1 A VMR OEKEEIL Lk,
Index is based on the per tree volume of No.10, 0.13606 cubic metres, which showed the highest volume among other
plots, placing it as 100.

|
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QUEZXT & REIE
 Todori-sugi IV self-poltination

AT EIXIY x4 FLEBIFTM
@ Todori-sugilV x 4 Akita-sugi Il Z. 717747}
RAEE(HE UGB AK)
SHIEAXI BRREE Seedling (Takaosan National Forest)
3 Akito-sugi Tl seif-pollination  pz777773 @A Ol4R W B "4K)
Cuttings (Oneyarmo. National Forest)
T T T
RELOFEEE i 2 3 4 5m
Hybridization R =S
combination Tree height

W1 fkE 6 B 5EAN L HAT OBERE X
Height growth of seedlings and cuttings 6 years after planting.
R, BEABHL F1 OX5-5714labE, TAbLEHRAFVX SHARAFIMTHTRS LM 1K
DERVTHD,

FRThrd & 5, EAWHLBFAEOTTHRELTETFHNTD 25, EEEIHEAECHESEH
2R OFREERRL, LCEATREC Lz Fr i3EE, AVCTh ARBHOFESICHL, T
NELN 2B EORIFEEELZRIFL TS 2L TH 5,

b ol b, AEROIBIIEIE, S, SEHEFEL BRI UAHERILT, ITE L EhBLFx
RV, PO r DT L EREERL TV HEER, SLHEHRE OMIIESE L OEE %
HRULRERT, BEHCIIRREOHELNTHHEMINB L L CAKDHHEB>DTH 5,

RZHEEEDKEFIC OV TRSIC, 25.6cmE7RL7: No. 11 2ARETH D, H{Eik No.4 019, 6cm
Ll oTW5,

i REEOFHEIZ oW TRIE, No. 10073zE R 20. 8cm% R L TH IR TH Y, #&/IMI No.8
® 15.1ecm &, 2XHRDERIVMELEMIZE - TERED LN, ZFAFRTHIIHEREVCFhIRR
T, %2ThH 5.0cm &R LA No.9 37bd, HRERBITLVIIOLI CHETH 5,

D EW BAMBRED ki R5iC, No.1l OZcEFEIX 0.4069m3 T, KR TOREEBETHS
28, AEEHRRIE No.7 @ 0.2342m? L75-T 5,

EHIT, ThHBEARDFEMEUIOW TR S, HABEOKELSR LD No.10 © 0.2709m3 TH
D, ®EX No.8 @ 0.1203m® T, ZHEMFTHBETIE2ICIEL TV RV, BREHI—HN
CARRT, FTH No.13 3T 0.0120me 2§ Ei W ikEETH 5,

HIHICHER & UCHRE L BRTEFES O UMAERA ¥ ORSREEZR 51T, ZOFHHAMMHK
130.1972m® TH Y, AAEHE No. 10 I hitkRTh 2 h OREEZR LA LXTHEELN S,

RBCRALE L TIARD ) OMBAERCOVWTHANTRS L, 22Th No.10 $hbb, HHV
-2X $AblUB A FM-6DA5HCKEIL 0.1306m3, Z DI 100 T, HEDOREE R LD TH 5, £hiclt
NERFHERERVCTRT, No.9 &<, 0.0044m3, Z DML TP IBELEEE>TWS
Z L e K EHIMT S,

RBCSEETIZ2, 3 ATAAME L HIBR (HAZEE) OMIAHT No.439, 533, 571, N50 %19
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FT B, bosdSEEE, REBRACXDEEIESE LD TORCDEREZ T DL H D, Ho2K
DM L X OTBEOREBBRIHN LT EIPRBEDIIVIATH 5,

6. ¥ b b (I

ZORBUL, EHREN0VELRALcDOT, bBEHOAFAIRZALE LTREEDDIDLEES, L
L, BUBTORBRTARENLEDD D, SV 2% - TRT, RBHEEE Licd—/CRkZ T8 LS
LOEREFELLOD D TH DD, BHOMMWENHP, HEHEROBG,LEKISh, RBELLASE
DENE, THEEH L OTELTFRDERKDOADIEL L DHROTELD 570, LAH » THIFHORE
FHIBOEZTALRP 2T EEV S ETH AV, YO B SIEEFED VW ERET LR
TW54H, EZLERVHPALR TS, L, Pr5HREDIATEVELDTHRETIDX A
D, MABRBOBEEMEIBERE AT FIER, PVWICEITHABEERBEOERY R, B, Rilatss
THZhEHELTHE 4 LFEE o, AEEFA—BLHEERELN D05 525D 5L &, TORRIR
ETETHIFRLDDOBH D, LIk T, o 3RER T AN H, FWITdI0FERTICET LR
2, b PARDTHELSDI LY, ELLTBEFLBETHL LI, EEOHABTIHHLELL
LEWTHD, SHTSHDPX-TRIK, EEHEFFAOEEILLEER T LTRLEShEY -
TRRBRIAEICOVT, X IR HEEBRO—HTHE VDX TR L DONERBEEEZ DD
EHZVETBHLELAT, WEEHTHSHOKRABTEOCSHE L/ L >N IOLD IR WERTH D,

FIAHRT QHBERAXF VX SHUBAFTOZ L E, b OREM_EEF D BAREEZG C &
L, ERABMBTECWEETREZLNIARERHODEV CHRETRLEATH S,

B SHOE > TRERE, BHE, BER EERVCTNIESRRRC LE2EX4DE, 4%
DOHRABTEOME LE CICHBIREC L EEZ B,

X Ak

D R WROZER, SELRSERE, HHREKD, 10 (1930

2) BFRBEA : RO 1~ 2 8EHBRIC OV, Rk No.179, 184~189, (1943~4)

3 FRBK - AFFEEME : WERLEOVE (F1H) A ¥ENLBEEORMG, $11EBAkES
e ERARSHIEE, 8 (1958)

O BHEBK- RERE - FIUEH : A X OME®RLEONE, A XOMBEEBEETOWVT, BEKE
SHHE, FUEFIHESMNEE, 10 (1962)
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On the Growth of Artificial Hybrids of Sugi (Cryptomeria japonica).

Yuta Nonara
(Résumé)

1. Aim of the experiment

The object of artificial hybridization is to obtain eventually an improvement in the quan-
tity and quality of the crop. However, these factors do not necessarily mean only those
of the final crop seen from the viewpoint of wood utilization ; they should also mean
good and quick growth, resistance to disease, insects, snow, cold, etc., and all other
desirable qualities in forestry management, and to obtain these characters was the aim of
this experiment,

2. Parent trees crossed

Parent trees (Table 1) were selected from the warmer region along the Pacific coast
(Tokyo), the heavy-snow region facing the Japan sea (Akita), and central Japan (Kyoto
: Kitayama dai-sugi),and tree improvement was attempted by controlled crossings through
various combinations of these, While it goes without saying that as mother tree from
this region (Tokyo) only those with good growth were selected, the reason why those
of heavy-snow region, namely Akita-sugi were used as father trees was to impart snow-
resistance to the hybrids, based on the assumption that Akita-sugi, after a long period
of growing in the snowy environment, had acquired forms well adapted to heavy snow.
The selection of Kitayama dai-sugi was due to its disease resistance, which the writer
had come to know about from his experience (Table 1 to be inserted here),

3. History of the experiment

In this experiment, the artificial hybridization was done in 1932, and the hybrids thus
obtained were planted in 1936 at Takaosan Imperial Forest attached to the Forest Experi-
ment Station of the then Imperial Household Forestry Bureau.

For six years after planting, growth survey was conducted every year. After that,
however, the periodical survey had to be discontinued due to verious circumstances. In
February and March, 1942, during the snowfall season, a survey on snow-resistance, which
is one of the aims of the experiment, was carried out. Unfortunately, the following
series of events:---- the transfer of the Imperial Forests, Sion-Japanese hostilities, World
War II and the unification of forest administration-:--:- interrupted further regular surveys.
The first thinning, although belated, was carried out in 1961. Up to that time, weeding
and vine-cutting had been done according to normal standard, but pruning could not be
conducted due to the war situation. When the writer was transferred from the Yamagata
Branch Station to the Central Station in September, 1962, the long-pending survey on the
growth and various other hereditary characters was finally carried out.

In 1953, cuttings were collected from hybrids at the present Takao National Forest, and
then in 1955, 967 of the trees were experimentarily planted under forest conditions in One-
yama National Forest under the jurisdiction of the above Forestry Office, at the rate of
3,000 trees per hectare.

4. Results of the observation

At the time of crossing there were already differences in the rates of fruiting, and the

same can be said about the rates of germination of seed, the rates of available seedlings
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after sowing, etc. These accumulated factors appear to have had influences both on hybri-
dization and self-pollination groups. In particular, the self-pollination groups showed bad
results in all respects. This point should here be stressed. It goes without saying that,
in view of the nature of this experiment, all the young trees obtained were planted.

It is also an undeniable fact that tending and management were perforce inadequate
during the war,

The experiment was thus conducted on the remaining 295 trees of the present stands.
As to the wood volume, the total sum of the present trees, thinned and damaged trees,
was measured, which is thought to be the most reasonable way of volume calculation, and
then comparison was made among the per tree volumes of each experimental group, and
then comparison was made among the per tree volume of each experimental group, and
for convenience sake, was shown in indexes (Table 2 and Fig. 1 to be inserted here).

As is obvious in Table 2, the average height growth shows no distinct differences for
each combination group ekxcept for self-pollination groups;No. 10 recording the best growth
with 15.7 metres, and No. 8 being the lowest with 12.5 metres. The self-pollination groups
of Nos. 6, 9, 13, and 14 all show poor growth, No. 13 being the lowest with only 4.5 metres.

The maximum value in the diameters at breast height is represented by No. 11 with 25.6
centimetres, and the minimum by No. 4 with 19.6 centimetres.

Regarding the mean values of d. b, h.,, the maximum is represented by the hybrids of
No. 10 with 20.8 centimetres, and the minimum by No. 8 with 15.1 centimetres, thus
considerable differences are seen among different combinations, The values for self-pollina-
tion groups, as in the case of height growth, are invariably poor, and among all, No, 9,
self-pollination Todori V, is markedly bad with 5.0 centimetres.

The maximum single tree volume growth is recorded at 0.4069 cubic metres of the hybrids
of No. 11, showing a very excellent growth, and the lowest among the hybrids is represen-
ted by No. 7 with 0.2342 cubic metres,

Further, as to the average volumes of these single trees, the maximum value is shown
by No. 10 with 0.2709 cubic metres, and the lowest by No. 8 with 0.1203 cubic metres,
which is less than one-half of the former. Self-pollination individuals are generally poor,
and among them No. 13 shows only 0.0120 cubic metres.

On the other hand, the average single tree volume of local sugi plantation established as
control group from naturally pollinated seedlings amounts to (.1972 cubic metres, From
this, it can safely be said that the hybrids No. 10 has achieved a considerably favour-
able growth. )

Lastly, investigation of the per tree volume productivity also shows that No. 10, hybrids,
Todori V-2 X Kitayama dai-sugi -6, lead the others with 0.1306 cubic metres, the index
thereof is placed at 100, the highest growth. On the contrary, the self-pollinated are gene-
rally poor, and attention should be directed to No.9, whose value is placed at 0.0044 cubic
metres, the index thereof is as small as only 3.

Fig. 1 shows, for reference, the height growth at 6 years after planting of the same
trees, but with distinctly different nursery preparations, the seedlings and the cuttings,
at a combination which includes stocks by self pollination of both parent and F, stocks'
of them, namely ¢ Todori sugi IV X § Akita sugi .

As is clear in the figure, while each seedlings and cuttings group has an almost parallel
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tendency of growth in the same group, the seedlings record a growth nearly twice that of
the cuttings. Especially noteworthy is the fact that F;, for both seedlings and cuttings,
maintains in this case also twice as good growth as those by self-pollination.

This comparison, however, should not be thought to be very precise, because it is done
between the results obtained at places far apart from each other, with widely distinct tree
ages, localities and site factors, Nevertheless, the fact that such parallel growth is shown
for each group may be interpreted that the site and other external factors have been
eliminated in the results, and therefore they probably represent the difference in growth
due to hereditary factors, This point should be thought very interesting.

5. Conclusion

This experiment has covered about 30 years dating from the initial planting, and is
considered to be the oldest of our country’s artificial hybridization of sugi. However, those
in charge of the work were not accustomed to this kind of experiment, since it was the
first trial. Looking back on that time, although considerations were given to the arrange-
ment of the plots presupposing thinning practices and others, considerable inadequacis are
found as regards the site factors of the plots as well as the test trees. And many of the
field records were reduced to ashes as a result of fires following air-raids during the war.
Nor could culture and management be carried out as desired during the war. It is also
unfortunate that survey on disease resistance, which was one of the aims of this experi-
ment, has not yet been conducted up till now. The reason why this experiment is being
reported despite all these shortcomings is that it will serve as reference for future breeding
works. It is the writer’'s greatest pleasure that by this experiment, a glimpse could be
had on the growth relations after 30 years, and that fairly good growth has been realized
in such combination as Todori sugi X Kitayama dai-sugi in this experiment. The specially
noteworthy point in this experiment is the markedly unfavourable growth of the self-polli-
nated. This, together with the bad results in the preceding rates of fruiting, germination
and the number of available seedlings, appear to be the main points to be carefully tackled

in future research in forest tree breeding.



