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Studies on breeding by selection of Sugi
(= Cryptomeria japonica D. Don)-plus tree
(I) Sugi-plus trees in Ashiu Forest of Kyoto University

and some aspects on their young tree of the lst generation by cutting.
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Fig. 1 The map of Ashiu Forest of Kyoto University
(A) Location map of Sugi-plus tree
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Table 1.  Test results of tree height.

Factor .

o, o Height X ¥, Foos | Number
1 ' 27.50™| 21,21 ’ 5.10 4.45 19
2 | 23.50 | 20.08 | 3.53 4.96 12
3 | 2.00 | 19.33 | 4.5 5.59 9
4 | 2150 ‘ 17.20 | 1.44 j 5.12 7T 11
5 32.00 | 27.04 | 804 5.12 11
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Table 2, Test results of space ratio, form ratio and Maximum Crown Width-Height ratio

w Diameter o™ | MCW/D Mcw/H | ., /D
of tree reast high Width (Space ratio) (Form ratio)
1 55.3°" 7.40™ 13.4 0.27 49.73
2 } 51.0 720 | 141 0.31 46.08
s | w3 | 650 ‘ 13.4 o.2éﬁ47{7h7£;§§4*v
4 45.1 6.0 | 139 0.20 \ 47.67
s } 64.5 5.10 ] 7.9 0.16 9.6
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Table 3. The revisional results of tree height

Item . . |

\ flITgIlt fMean ?.elgh& | Height/Mean height
of tree \ ot plus tree of next five trees

1| 21.50™ 260" | 112

2 23.50 21.50 1.08

3 26.00 20.40 1.23

4 21.50 18.40 | 1.16

S 32.00 27.70 i 1.16

Flebhb, BEALFHEA SR EHBEEOHIITR L H TR LR/t o L e
b DTHOTA 3 BRI FOMEIEL, 4, 5EAIIACOCLDENZ D, Ll O
LOUE Z OFEDBEEZE T S LD TH DT, g

ek, DML B E TEHO W S M5 EE CORB/RLEIIARERL RO ERE i) Hixd 31
TWB I EThH D, HRITHITOTLMENE & Bbh s 0TI L, ‘
iv) EEERARKCOVWTDOHEE

R ED A FBERARLBILT 50D oD TR I 2 nb sl X S 52 D (213 PR
THY, BEREL VELL ERLRIESTLARL, LabEBilEl DimEo X SWEThH LD
#K%fb%ﬁ@%ﬂ®f%$x¥%%W%ﬁEf%O&%T¢ht%@ﬁ%@ﬁéht&mV%
vobﬂtkﬁ%%ﬁﬁBﬁmﬁ%QMZtkzé,ﬁéhﬁ%ﬁ*ﬁ%l%f&%htiﬁg‘
BEEE L 2B S BRI T D S ETH Do THILZ DHUEIC I X n KiRde A 4 R el D
51512, H< LT SRMRICECREZRL Qe Eick Db Elbhusa, L



299

O LAFECH T TEERREMD VAT O 20T L OBER LS O TR\
LEXDRDS. LI DT, $RISLICIOFHEOFTELST S LENDD 9o

T, BOR IR S BRDERAD 5, BEMARTHD 5 BAUIMITNTRBEDOAFTHY,
BHT LD THFECL EORN L 2L LERBEAEY LT 503848 Th 2 KT EHR
LIV LDOR DD, LI D T TR Dbt TREL Thiedy, TOMFUIHEARDOR
REEPVEEARL D L RE (TeDlte L L CHBAREIZ LRBENH 2 & 518X D, Mlle DI,
PRATERE U Sh c BB D ORI X > T4 CBTTRBE L 0BREY L b7
LIADEDXL DR Y A, Tobh, 1M TINERHELI LA 220~260 cm DT
B ETH5AFOBGERE L T 1T8FRIHTH 2708, H5 O TS 1272 T LRITAERE 244
oD IO RBT I ENRTEI, FR19594EICE 207 28k L U3 BB EEOE R TIT
'140~165 LELET 200~250em DR TLE A 1T L DML A0k, Tehizii2004E L _Eoi4 ©210cm
LARITEEO L 0p A 5 bt

DL S IR TIE—ITHS L IEARE & OEEARDIZ V0T, FEARENHEICK LT
S TCLEY T2 GIBEREC T2 FHARELRT A LRI DTHIM L 2t 2 LT
géiﬁkm5ou@I5&@&1ig&ﬁ?ﬁkkﬁé%i*mﬁr@«ti5Vﬁﬁ*&b5®

%&mbh%o

%%mfﬁﬁrm&ﬁ&ﬁg%ﬁﬁutbt# EDRRHRETHOT, WEHE—E LEEYHE T

ETRETHEEXDORNT D, LHLFHEERE L LER, MhroFERL T CHENR X
WBEPICES, HEZITRBEHOREE L THERIW D LDIEEV AL, ZHIEEIEY DX
WEEMBERCHIC O TARREYREL, FBBAREL S I L1285 00 baiuiow KA
TIIARRENHE T, B4 TLHD, LA oTREEM TRV ELEZDRD, IIARBENK
Eich, BEARLOMTE Y HUABL VY STt CiERE L L ox &y, BIE D oXhr R
LTEDEEF TEFOMAREL L T AL LETWE 3 THD, SOX 5 ANLERR
D 5L, RBEDOLOTR O TH MBI IR IR TR o0 d, bEBRIIBIREN XHH UMK
Mot, L L ZHEFTHORT A EBZIUIBEFRCE W TEIT bR EOF AR L EhTwWB i
ﬂhkb FOMOEIFTIL I BEARDOLIL 7 v — 2 DRENADR, BELEOADI,

m%#iﬁﬁix%ﬁ@&ﬁmﬁﬁﬁ THIDT, BERECST R s I CERE SO
OEFORNBRUETI D TRELEDTWS, ZOZ EIRRBRBICL D HHEEDB L 5
CTREEEES,

I wisiicETs 2, 3 nks

FKREA XL D BRAARELBOET00RHEL U THEY L VDT EE, BBz THER
BOHBAY T2 2 L2970, LEADTER TV &0 S BERIRFCIT I SEL BB
LDTL2 Ve ZDIDITIIA—HED S T, EBFREBICOVTOHBRERY B 2 i LWhH e
RO AEREY B L CEETLILENDLLELNADTI IR EY BT L& L

1) s OHEEH

REOHEEE Ihic 5ADOERAROMFEFREHHLL VNI h AT 1958 I LARL, £
DHFER L2 L DEI956EITITR X LA EAR E T2 10 0T BRI 204301 AR5 AR A & T
R L Tl i, A BL I MIOIEFHS 2 &1L, 40 ¥ CEEERE, “hboOEANHuER
* @&*ﬂﬁ@ﬁm%thtﬁ%éL*Lt%@?Eﬁ%v5§Lxﬁlﬁkmtﬁ%fﬁmLtc




300

BROBERYEBL TV5F, FRINCIHENOFARY I ko ThibEBEIo s v~ 1y
EH#LLZOND L0% 1 EETOEA TINIE S B b 43t & Uiz,

FTHL EORE CRHEBRITEY S IV EERAR I OBREY LLN, PLETEERIL B
BRE YR Zieotc, ¥l EoAT SEE L THTHORENMEE L0 TR U 2L T
WARFAEYER L oo BROEID 2 H 72 UIBEAROELINMET 2D THELCHE Y B Z &t
TERIDLDEIRE TTELHIMS X 51t Lic, BEIMEFR, HER, B, EEELOM
ZOWTR I Dl Bk L OBRREZEOSEHSOKRIHEERE 1.5m BLED {0240 T
DOHEEIDORFTHD, MBRIZEETI Tty

i) FAEFSRBSLOER

Hi L0 EFRBIC OV TIBBRITEOBRC 2 bR BHNLLE 2 ~5 ME 2Dl $THAR
DNTETERNLDE TR TR D 4 mEy LD Tz, 2 BRTIL 4 8K E AR LEREN
H BRI 3EAR 5 BRI X BDIEN DR, B3R LD TREINAFEEEIRZL > THL M
L 5T 1 BROFHMERIIELD THETHY, 2~5ERNHFELORTREEYHEL UL
FEEVTLT ChAMENRDORE (F4M). LERECRKEBIIMEEESFERYOHETHY,
SBOETRBILERMIC S\ THE L TR EBD TV 3,

DEFCHEARECTHWEEREY L LT THE L BAD ST 4 BART SR TE D, RITEERELD
BERALLTLT RN E NS I ENTEDL, ZOBRMR2SERIPEINSEN 3 ERLLER
BRRE3 LBbhb, ChOBBTIIE S NOBBITRRC L > THET2 2 &8 TE S, BRO

Fig. 2 Total height growth curve
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Fig. 3 Mean height growth curve Fig. 4 Aunnal height growth curve
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Fig. 5 Drawing of stem analysis of the Ist generation by cutting
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Table 4. Investigative results of young tree of the 1st generation by cutting

N Tree height Diameter ’ Number Iﬂf;ﬁfgug]f Crown Number Total length
of tree ] breast high | of branch branch width of roots * | of routs **
1| e s o | 102™ fA\AA ss™ | es | 43.4s™
I 75Tééggi{ 45 | w | e 47‘ 175 Agw w6 T )
3 3.18 1 4.0 { g | w2 | 10 | 102 | a0
4 3.62 ( s1 |15 | s oo | 109 { 49.01
s | sum | 41 | 8 }44‘ 95 {7;7 30 | oW | s B
Note.

* : Diameter above 1,5mm at diverging point.
*¥ : ¥xception of rootlets.

“Table 5. Fresh weight of young tree of the Ist generation by cutting

Ttem ‘ [ T.ecaves

No. Total Stem d l o .h ) Root T/R ratio
of treo l and Lraaches

1 { 14.00°€ ] 5.30%8 } 6.56°% ﬁ 2.15%8 L 5.5

2 } 13.24 } 4.68 | 5.60 2.96 | 35

s | 1w ( 4.2 [ 5.0 | 164 6.2

4 12.20 } 4.16 } 6.13 } 1.91 5.4

5 14.31 ‘ 3.91 ‘ 1.7 | 2.63 4.4
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BHMAEEER 51T TV E 5 ThHD, T h V3B kL LBALNRL, —FEES5MAT
it 4 BARTHENECE TR Y 20 DN —i i 50~100em ¥ TOSTTH D7, ML 3 HBAE4
BAC LIRS NREETHO LORABED L0 Th o, ThAbORBREREEIC I >THETH
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Fig. 6 Root system of the lst generation by cutting

)

bl

7

A R
oI xm.\u\m
4o

Scale

100ca

-

7

g
& B
v 8
i 5 £
O w8
z < 2] &)
//./._/,_.., .,\\,.,&_(

£i3

Scale

50




304

\fi%xx;z'.‘ﬂ . %é// n

——— ———
0 50 100ca 1
s

WWEBRIIES, ZEBRBEENMIO LT BR2EENLDT, BHBENE T Rk TS
RHRERRT LD E D, L LA b EERETIRT TIRONLITEL, ThbEEHTTCh
TRWTHEE TIHEREEN I SO TV DDA TH DI,

BB REEER L TERAEE RO (T/R) T2 3.5~6.2 DEEICH 2120, 3FKRDL ST
BEORENET TRV LORFOEIARE L L2 TWDE, WTFhitLTh I hbofiic L » T
FROFELHHOBED, BENLLOTHENBEIC L 5 DO EEETH I LD CHEBETDH
578, BEEYSCTI LRI ST, BHEOMBECHTI IV ESHLE DRI BT EBD
b,

IV &RARGR 5O o RIEIH O EIFETEREIC D\ T

BRI AT ﬁm&# ?ﬁ%& SR P S TR BB, E 7 1 B
lkkf%ﬁﬁ@hﬁ,#ifﬁ ﬁAk;oflmquaom ABHHR T B, T 2Tl b AD
BRALZOILARICE 5 RSB O EERIEY KB L, MEOKMY R L, Bk #ER0H
% 3 T 70 5 o b DR & 15 DI ERE L,



1) ERFGH

305
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Table 6. The needle form of mother tree
T\ Form of
N \\ orm d(; Length of Number Density Length Angl Curvature
oct)" tre; {ee | green branch | of needles | (per lcm) of needle ngle rate
n\ 1 L
1 1 4.8+0.4" |  53x2 11.0 11.0£0.3™™ | 14.9 1.45°"
2 [ 3.4+0.3 ’ 42+1 12.4 7.7+1.0 19.8 1.66
3 : 4.3+£0.1 521 12.1 7.6+0.9 14.3 1.34
4 } 3.5+0.4 51+3 14.6 6.6+0.8 19.1 1.20
5 4.2+0.3 49+5 11.7 7.2+0.6 14.0 1.65
Table 7. The needle form of young tree of the 1st generation by cutting
;\ Form d(;f Length of Number Density Length Angle Curvature
o(;" treo needle green branch of needles | (per lcm) of needle g rate
]
1 ! 6.3£0.7" | 5741 9.1 11.7£0.8"" | 14.8 2.07°"
2 8.3+1.4 ‘ 8414 10.2 9.1+1.0 24.9 2,28
3 6.1+0.7 [ 554 8.9 9.9+0.8 7.4 1.51
4 | 7.6%0.8 6325 8.3 13.0£1.2 16.8 1.80
5 | 10.821.0 10010 9.3 10.7:+1.4 12.7 1.40
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Summary

In order to cultivate the good stand of Sugi (=Cryptomeria japonica D. Don) in the
Ashiu Forest of Kyoto University, so-called ¢‘plus tree’’ which normally shows the upper part of
the crowncover and has a small crowncover width and excellent growth as compared with those
of the surrounding trees was selected as the mother tree from the natural forest of Sugi.

Since a progeny test as well as a test for the mother tree is usually required, very long-term
investigations are necessary in this respect.

As the experimental materials needed for the performance of a study regarding propaga-
tion of plus tree of sugi, a standard was used for selecting ¢¢plus tree’’ in Ashiu Forest and
the result obtained from the test for 5 plus trees having been selected were briefly described
in this paper.

1. Test of tree height:

Plus tree which was excellent hereditarily (significance level=1~2.5¢7)...ccc.c..coiiiiiiis No. 5
Plus tree which was rather excellent hereditarily (significance level=2.5~5¢)) -.....ce. No. 1
Plus tree significance level of which was equal to or higher than S5¢4 ...... e No. 2,3 and 4

2. Test of space ratio:
Space ratio of plus tree is smaller than average space ratio of plus tree and the
SUFTOUNAING £TEES - -+ v+ vvvrrerieeaesees it te st ees e e e e e et e e et eab e e e st e st en e eeeeees s e No. §
Space ratio of plus tree is somewhat smaller than average space ratio of plus
tree and the SUITOUNING LrEES «rrervvrrreermrurmreriitii et ee e aeeieieeeens No. 1, 3 and 4
Space ratio of plus tree is greater than average space ratio of plus tree and
the SUTTOUBAIIE EEEES: -« ereeeeereeeieimiri ittt it e i e te e e e e e e s e e et ee e et e e r et e e eeae e e eeeaneeas No. 2
3. Test of maximum crown width-tree height ratio (MCW/H):
MCW/H of plus tree is smaller than average MCW/H of plus tree and the
SUITOUNAING LLEES -+ +ss s 1seeeerersaeie tiiiiias aeeee s ee s it e e e e e e e e e e e e et et e e e ene e No. 3 and 5
MCW/H of plus tree is slightly greater than average MCW/H of plus tree
and the SUITOUNAING EIEES «revevrr vrrrettttetie it ittt st e ettt s ae e e No. 4
MCW/H of plus tree is greater than average MCW /H of plus tree and the
SUITOUNAING BIEES s« -eerrereerrrrrsstetteteterreeeteeieeteeeoe chrt ceeeeiie it eeeeeeee e eareeenas No. 1 and 2

Besides these tests mentioned above, observation of form ratio and revision of tree height
were made at the same time. In these tests it was found that the plus tree No. 5 should be the
best followed by No. 1. On the contrary, no significant difference was observed in the other
plus trees.

Hereupon, plus tree No. 5 was a planted tree, and because plus trees, No.l to 4, were selec-
ted from natural trees the ages of which were different from each other, it was necessary to
make sure by progeny test whether the superiority of tree height resulted from heredity or not.
From this point of view, the following investigation was conducted. First of all, cutting was
performed the using each mother tree, secondly a G-year-old tree of the Ist generation by cutting
that has showed average tree height in each clone was employed as the test tree for stem ana-

Iysis and survey of root system, and thirdly growth of each tree was compared.
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The general conclusion drawn from these results was that plus tree No. 1 was the best in
respect of mean height growth, annual height growth and stem fresh weight, and subsequently
plus trees No. 2 and No. 4 appeared to the next order.

In the meantime, although plus tree No. 5 excellent the others as mother tree, it demonstr-
ated no superiority in aspect of the growth of the Ist generation-young tree by cutting. Where-
as, the survey of root system disclosed that plus tree No. 5 showes the widest root system with
excellent horizontal distribution. Plus trees No. 1 aud 2 exhibited normal root system as a cut-
ting though they were not so good when compared with that of plus tree No. 5. In others,
plus trees No. 1 and 4 revealed larger thickning growth followed by plus tree No. 2. However,
this point is said to be subject to lack of snow-resistance, while plus tree No. 1 displayed a
larger ability of the formation of sprout,

As the progeny test regarding quality, exterior form of needles of relatively young tree are
liable of investigation. Therefore, we investigated length of green branch, length of needle, number
of needles, density, angle and curvature rate. In. this experiment the difference of length of green
branch and length of needle between mother tree and young tree of its lst generation by cutting
gave evidence that the young tree of the lst generation show a longer length both in the branch
and needle, and increase in the number of needles. On the other hand, the difference of density,
angle, and carvature rate was found to be that the young tree of the Ist generation shows a

decreasing tendency. Of these items, there existed no significant difference in all plus trees.
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