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Stem form variations of the clones of plus trees in the
experimental areas of cultivars of
Cryptomeria japonica in Kyushu

Hisashi Yauara, Hiroshi Mivayma, Takashi Kopama,
Tatsuro Yuruki, Hukuju Yamamoro, Shigeru Kusora,
Katsura Waranagg, Kangoro Nocawmi, and Haruteru Kuroki
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FUNCTEEE NIz A TR/ 7 o — iz 20T, BOBROEREZH S I T 5701,
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Fig. 1 Location of experimental plots in Kyushu and Shikoku
F : Kyushu Univ., Kasuya Experimental Forest
H : Hita-rinko High School, Mihana Exp. For.
K : Kyushu Univ., Miyazaki Exp. For.
M : Miyazaki Univ,, Tano Exp. For.
T : Kagoshima Univ., Takakuma Exp. For.
E : Ehime Univ., Komenono Exp. For.
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CRELS, 1973) (RS, 1982), EH WHEBRERBOWERKZ C2HEHE 2 5 1H
FI58 4£ 12 Az, BFTIC X > TEMXH 2 b OOHE—REIHOMKOBICE Lo, =
Otk E PR THE#INT 2 2 oLz, Lo, #3KiE, RER B3FEHOLF
WEEETHS, HEKROBEIC OV, W0EHOWEEE (BES, 1982) % &
BEEMEED 7 0 — - PlOMRERPIE R LV ERO TS 2T TREIRe L, B
HOIRPUTIE U CIRAIR O & 1R 2R E UCGEE L7z, BRIS8 4 12 b b
5 0.2m & D 1 m RO EERRNT R O FIBCR BRI L 72, BEBUCER L Cid, KR YD
CERZOEL N L T 2581, HIIEES LR s L, 2 OFE 2L
7o, [ERHC RIS 2 & IS I OWE 24T - 1o, BIRARNT B MR, SERHETE
BlrIar—FLY, IO —%3 L IFDOBROMITE, NREEHEEEIBL
TR=VFNarta—y (V—FM222v—21]) KEHELLFYIA4F—%bbnT
AR I O e A D I e ¥ 2 9ER L 7 (008, 1983). @ & 312 L THE#BE 150
ROBRRTER D 5, 13 HAEKOKERIZ DLW TOMBEERD 72,

2.2, EBEORT
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Table 1

#1 #R2 o— 8L 2OWEEKROFEAR
Name list of clones and average sizes of sample trees

= EEITa T ——
Ei,a c’foﬁi’&é,fi Averﬂ%?nl)\eiszht* AT\’;I?%??C%”})%;?I{;I‘I.*
1 A ﬁliijjhmlsi;’i Nul2 6.2 9.7
2 B A B 6.0 9.1
8 C giizzuma o No5 6.6 10.0
4D ?E Lff?ﬁkas]hf Naol 6.7 9.1
5 E BR6E e 7.5 11.2
6 F R 1.3 6.0
TG ﬁzg;gnuéuﬁl No 4 6.7 9.3
8§ 1 MR 5 5.3 7.9
9 1 Iﬂ?gz;gihini;% No. 1 4.7 7.3
0] B 5.9 8.6
K ?ﬁﬁieda o5 No 6 5.6 7.9
2L ﬁggasakll N Nol 7.0 8.6
13 M }I] jisu s No 1 5.1 7
4 N r:tllg:i’):i:l;lfonoi)io No b 6.7 10.2
15 O /]I?flfljcda s No. 9 5.7 [
16 P RCBE 6.6 9.5
17 Q T e 7.3 10.8
18 R NEE1E 5.0 7.4
19 S e onas 6.8 10.1
20 T g‘az,‘d 35 8.0 1.2
21 v Ayisho e Nal 4.5 7.1
2 W ﬁlluiifamlliz No 4 7.3 10.4
u X Slfjm e Nol2 7.3 8.8
25 Y C))Qorltihlsfujj No 2 5.7 7.6
¥R RO FE TR Y

"1 The mean of 6 different forests.
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BRI R AL, BORES LB L EHHL T, MBCHO A THIRT 5 L8208
# L, Hohendal, Krenn, Prodan & @R U /e fHIERETY (70, 707, T0.8, Toa, 701) B & UIE
TEB Aos B <FHIS 5 & & biZ, H7 HE MR Oos % IEBEUC b 2 FEXRH O —18
BLE U TR L Ao FEERIZIE, 4 OMEGH & BERE x = 0.90 ORI B 2 BHEE %
tos ELT, BEBLUVER duw 2FRFNT LU HENETCRESZEDLLELOTH S,
HITETE 72 13, na=dx/dos TELENZ S OTH D, HXHHIZ, MR es 3RD %
Wl Ciplas g, Z0REROEBEIEL Tv s, —i, Mg (o, ORT
MY BN TRDLT LN TE, Lad, BEERECIRBnOREOTMESEN &L
HDT, T ITRERR n=8 ROLEAITH Tk ¢, i ek,

)= avtarxtarxito o danx” ()

1220, W TIHEBEN O ELDIOT, aa=0THERETHIY, ZITIETRT S LD
HEE ao bHE LI, UL, 2OHBWTROEETY 0 RS TE T, MY oo
i, (U KREABELERTE2 505,

oo = X [ 1/ G)Ved (2)

FHRFRE D BARR R EHENC D W T, M % 100 S U ¢ (1) AR U CHMER
R, RAKRBGEIZ L > THEH L,

BE, doo i, HEE0.9D LT o0RM U - EE, S LB CHEE L, 70, 48X
B x=01, 0.3, 0.5, 0.7 KB BHEMEEE 4. 1%, (1) RN SEETKRD, HIEEY .=
(dx/dos) #FHL 72,

3. BRCERE

3.1, MEXMERF & AENMBEOMIE

RS (770,9, Moz, 0.5, M0.3, Moa) DT, FHEERE Doy bi?‘%’&: 1THAHDT, 1 RROLE!
SIS & ARSI & OBAR AT L Cade, B 21%, HIRHERY & xR L OBk %
FIELb0T, windy, HELEOEOHBIZRTH, 70 SRS HBESE L, DT
Noas Nos £IR D, poa BHHHICUE T/8F W F AR E AN L OMBIZEL 2 2 L
hind, .

7 u— CHRCEE L T, MEEET & MM L OGO ET D &, SHENERE,
7=V Lo TEWEHL LR SN, IO LR, BE—oWNHBTHo Ty,
I 0= ko THBOIES DB ENRT >THwE I EARL TV (B, #H), Lirl
BS, Bk kD kFE-RECEESNS EEbNS 7 u—YHlik—EDEANA SN
Bipolel bk, HENMENL, K208 0HBORE S COMNEERIZFRRLTS
D, BIBOREHELEM L D EEIDLILNTELDOT, UTZE, HdMEOLT
MO 2175 Z Lz,

3.2, AEMME, BE, BLUEMKEOIHSN
SEMEITIE, 70— YOIz & BIEN R R L, SRR GOREN I ARE B -
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Fig. 2 Relationship between the relative volume and the ralative radius of stem at the relative
height of 0.1, 0.3, 0.5, and 0.7 (70,1, %oa, 705 and 701)
B2 ST (904, 203, Tos, Tor) & AR - OB

2 AR DV COIITEE I & B R

Table 2 Analysis of variance for two-way layout data on the relative volume of stem.

Factor SS df 14 F ratio
Clone 0.04408 24 0.001837 7.73"*
Plot 0.02499 5 0.004997 21.03*"
Error 0.02852 120 0.000238

Total 0.09758 149

s significant at 1% level.

THED, INSOEEIC L > THNHMERESh TwE EEL D, £7, Ju—>
B OB (EFEH, TabbEEN KL o THMHBICEC RS 20 LD 0%
NBZ eI, 22T, MR EBIL 28 e 6 BBt LT, 25 7 u— > DR
S g A ZICEE BRI & F A0 2T, MBI oW T BT R R L ok 25,
HEHE T S 7 u— YL b 1%L RVOBRBTHEEE RO N (£2),
SEMRLC RS BN, MR, AT, BEEHE, ST s HERRG L e
EzonTws BB, 1972) 20, REBHOSE I, S, BEEHEI—-ETH2
feiZL, BWEOREE, A—BETH-> COLRIOBEmICL o TEDbY, ZokDich,
B, BRI O—- OBWIC L > THEHEEHERENELC TS 20T, Z0#END
BRGNS LERD S, F 2T, BE L REES b 2 HESHEE (EE/fE)
2K, Iulﬁ‘iwﬁﬁﬁu}/f}“r Tofe. B OREE, £3, R4OORT LI, BEE,
7= i doTh, BB L > TH IBL_RVOBRETHERESRDOONDL Z L
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#3 i ow TR X 5 W
Table 3 Analysis of variance for two way layout data on the tree height.
Factor SS df Vv F ratio
Clone 144.27838 24 6.011599 13.907"
Plot 260.11184 5 52.022368 120,327
Error 51.88316 120 (.432360
Total 456.27338 149

s significant at 1% level.

4 AENEE I DL COIITENE K & A SHI R
Table 4 Analysis of variance for two way layout data on the relative branch height.

Factor S5 df 14 F ratio
Clone 0.07882 24 0.003284 1.07NS
Plot 0.62217 3 0.207390 67.66™"
Error 0.22070 72 0.003065
Total 0.92169 99

NS : not significant

** :gignificant at 1% level
DS e o7, Eie, HENEER, 7o—rBTREBESR RV, BB k- T

HREREND D I BB s,

IO, AN, SEONORREs o—rRRBOBEEZTTHE I L
- T, Fhid, 7o—reitiodess, BEsRcigsL, 50, #
B ER OB AR U 7R, BRI b 7 & S A B BB E 2 v
Db LRy, ZOEBHERT B 700, M O B E R U A R
BT 2 LR H 5,

3.3, MMM WS OSSN

RSO AR LT OB, S8 7 o— MRt BZE O s»-Hre D &
NAHDPERMERT 27201, HEHMB LB s oS aiE s ol ZO%EE, 7
07— VEOEWEHEND oDcE, BBRHOES 6 KO~ - %1707 LT,
£/, REBHEOBRCEPHENIEACE, 5 7u0—r% 1 A7 LT, FhENMEn
ML L & OHDWAE B Tk o

#5113, 7o—COLKO OB o R ERL, M3, 7o—>r
FOMMMT M & OBBEZEGR U, R slio ik k5, BEOBEIMmctEy,
MBI S A EANR SN, BEREEICk > Twa 2 el ohd, LD
W OE, %7 a— Y BOERGK, Thbb, HHOAEE 7 o— B THEREND
BERROLENT, Bru—rTHBLARZLIBIENHSN IR T, &, EDYy
L EDWIE O, 7o—2Ecd 1%L _RVOBEREBECEELRESHZ Z LN
ot IO EiE, MEOBEEERBCL > THRALTHRE 7 o — BN
WCHERENEETA L ERL TS, M3 TR, A—0afiis b2 70—-20D%
NEFNOEYRESA O 2 8 bARETH 248, MR E 220 THEKL, 27T,
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#5  7u—rERLULESOWEEHE L L oMok
Table 5 Analysis of coveriance between the relative volume and tree height by grouping according

to clone.

Item J Sex Sey Sty b / Se
] 100 0.036251
Within

24 0.008229
3 125 311.995000 | 1.727511 0.054045 0.005537 124 00.044479
Common
24 144,279400 | 1.576352 0.044085 24 0.029727
ik 149 456.274400 | 3.303864 0.098129 148 0.074206
Total
BRI F=(0.008229/24) /{0.036251/100) =0.9458NS
Test of significa regression coefficient
Y FIEOE s 0% SE 1 =(0.029727/22) /(0.044479/124) =3.,4530%*
Significant difference among level
O BEMRRI 5=0.0055370
Common regression coefficiant
sa—> | AR HIEHEE | 95% L ~b
s Sl {EIEFEE {EEX R
Clone Mean of Corrected Confidence limit
symbol relative volume mean of 95% level
A 0.3148 0.3146 =+ 0.0153
B 0.3218 0.3227 % 0.0153
C 0.3251 0.3227 £+ 0,0153
D (.3071 0.3043 £ 0.0153
E 0.3341 0.3268 *+ 0.0156
F 0.3018 0.3124 + 0.0158
G 0.3270 0.3244 = 0.0153
H 0.2997 0.3044 £ 0.0154
I 0.2943 0.3023 + 0.0156
] 0.2921 0.2938 + 0,0153
K 0.2964 0.2997 £ 0.0154
L (.3484 0.3436 % 0.0154
M 0.2972 0.3032 = 0.0155
N .3259 0.3231 % 0.0153
O 0.2961 0.2990 + 0.0153
P 0.3333 (.3310 + 0.0153
Q 0.3339 0.3278 £+ 0.0155
R 0.2871 0.2938 % 0,0155
S 0.3281 0.3246 + 0.0154
T 0.3224 0.3123 =+ 0.0158
U (.3385 0.3480 £ 0.0157
\Y .3248 0.3246 =+ 0.0153
W 0.3231 0.3168 =+ 0.0155
X 0.3353 0.3293 * 0.0155
Y (.2995 0.3024 + 0.0153
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Fig. 3 Comparison of the relative volume among 25 clones in the correlation with the tree height.
Alphabet denotes the clone shown in Table 1. Linear regression lines are shown only for the
clones which had the maximum and minimum values of the corrected mean of the relative
volume.
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ERFARNG, 22T, {7 u—YEOEKEKN S, SEEOTIMECETS 7 o—

YHOHNMBSENENHETE 2, TOMIMEEFESE LRI S, K6id, 20

BIEFEORE S 7 o — v 2ARTBY, &5, HIHMBOBLEHED 2 o—>n

5, | WMETHERZ BRESR) DR o— v iE—0 7 Av—7 LT, 2HUTOS

NW—T R T B0, HRTRYIoTwa, 3612, 2BHOIV—7D D 7

U= ip RO FTET, HEEEL L LKL T ERBWIRE 3 I A—712d0 5

Na. 75w, MOBBRMNECH D 2 007 u—MTRENMBICES S L bIFTIE Gy

W, BEEI TN =TT oNBBER, BEBOSEMEy o— Y MERD L Latbh

odz, iz, BRKOHEMBEZRUEE 1S, RIMEERUHE 1 S% s 0wl

H 450 18.6%bREVHEERL, TMEOKRE LI Lasbrolk,

LT, BT B LU 4G, RO LR ETTS e B ik - eS8 o
HRERT, OB LK, RBHEORRBRECIEEESTED o1, iR
BICF—0ORE%E b DERASE IO L, 7, REEHE ORI OB IETE I
W, 1%V SV OB THEERENH B 2 LR Sz, RESM TR, FEREBKREE



136

6 By o EBEETETS U oM s & OERAEE & O BIR
Table 6 Name list of clones, the relative volume, and the identified cutivar name.

| N TR R TEHHL
 Cone e Reve: | Colivar
21 U % 03480 0 —
e L I\idgasakil N Nal 0.3436
16 P MR 0.3310
X I 03293 | —
Ukiha Nel? e
7Q "rl/};!iil\!t’(lii 125 Nal2 0.5278 -
5k :l":f\c‘i 65 Na 6 : 0.3267 I}O’i:i;lﬁl
o
2 v (})\(jrrxéeli:ﬁe&h:) ¥ Na 1 0.3246 (A)b!x:a;; ' o
9 s A E 0.3246
S ﬁif&jluufuﬁ Ne 4 b.3244 i(;ia/al:i
oN Eiﬁi?fxﬁinojms]m Na b 0.3231 g])i‘;t;/\;’aﬁ
2 B o s 0.3227 —
i c Satsuma i No 5 0.8227 I/I\‘Zni
now fiy s Na 4 0.3168 (31)11:,1?:;’
1A ;)lllt;ix :hl l]]hf!;i Nol2 0.3146 {c;:iajd 1:’&
6 r T 0.5124 Sicamn
w1 {;af;d i Na3 0.3123 I'sz();f
8 i BT s 0.3044 Measa
10 Rakashe Nl 0.301 Agasut
13 M ME 0.3032 —
&y (j)\z)[;;ﬁhlbﬁ;} ] Ne 2 0.3024 o
91 ?Eﬁiihuéag Nal 0.3023 o
oK il/{[lrjeda 65 Na 6 b.2997 ?;.ayi;Li(ti{:ri
50 ﬁiﬁﬁfcda o No 9 0.2990 \" aguﬁk:j;;&'i
o] j!'érgicclu i Nod 0.2938 '\l”a?b’u//k;/;;lt)xri
18 R T::f s Nal 0.2983 Z;;:f:;:
. o
- Wfri:ﬁﬁ/ PRI, 1976) 125 4.

Ul PO HLMHEIRT,
P T A DWA LS B AU,
: The corrected mean of relative volume.
: Identified cultivar name is after the report of the characteristics of Sugi
elite trees (Kyushu Tree Breed, Inst., 1976).
: Thick bar indicates the boundary to distingush the next group statisticaly
different from the top of the group.
-—: Not identified ? : Different pattern of isozyme of the identified cultivar.
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#7 O EEEE B L GE O E S & O TTR
Table 7 Analysis of covariance between the relative volume and tree height by grouping according

to plot.

Item f Six Sx,l[ Syy b f Sc
D 138 0.051075
Within

) 0.002518
Hesift 144 196.161800 | 1.943531 0.072850 0.009908 143 .053594
Common
5 260.112600 | 1.360333 0.025282 5 0.020615
EEF 149 456.274400 ;  3.3038064 0.098132 148 0.,074209
Total
[ R O IR F=(0.002518/5) /(0.051075/138) ==1,3609NS
Test of significance of regression coefficient
Y KO E S OROFEEERE  F=(0.020615/5)/(0.053594/143) =11.0013*"
Significant difference among level
O ERERE b =0.0099078
Common regression coefficient
LD YT Fires FES A SR 1B 95% {/”Ul/ﬁf:?_ I?Qﬁfi
Location of plot Symbol %(Ia&l:;] eof relative | Corrected mean %g&fl?g&e fimit of

Ehime Univ, E 0.3220 0.3155 £ 0.0079

Kyushu U, Kasuya F 0.3292 0.3105 % 0.0092

Hita-rinko H.S. H 0.2940 0.3121 £ 0.0091

Kyushu U. Miyazaki K 0.3062 0.2961 %+ 0.0081

Miyazaki Univ, M 0.3158 0.3295 £ 0.0085

Kagoshima Univ. T 0.3308 0.3341 £ 0.0077

0.40
0.35F
@
g
=
g
> 0,30k
v
3
=
o 0.25F
0. 20 1 1 i 1. 1
2 4 6 8 10 12

Tree height (m)

Fig. 4 Comparison of the relative volume among 6 plots in the correlation with the tree height,

O, E : Ehime Univ,, A, F  Kyushu Univ,, Kasuya,
[} H: Hita-rinko High School, @, K : Kyushu Univ,, Miyazaki
A, M: Miyazaki Univ,, A, T Kagoshima Univ.

B4 B £ ORSBOIHI & B 6 BRI AR A IO Lo
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BREE AR (T) Wi S e A F OMHEM B R S K& <, ZOBIEFESMHEIE, 0.3341 &
D, BIRRFEHEFEER (M) 3IheBESERZL, 20T, BB L Y
M (E), HHEMRLERZIEEE, (H), fKEHBEEMN (F) »2IEEgbs 3, Sl
REFEEIEEM (K) O X208 b /NS OIS 0.2961 2R U7, Ao & 5w ¢ RE
WCE o THEEZHEL, EROFETHRBM 2 7 v —7TniE, 370 —71Re
5 ENHEETH D,

CD &S BFEBHIC L o TAF QMM EISRLHBE L 2 FHREATH 25, 2T
OTLED ZEEEETH LY, IhETEHEISR T LRBbO RSG5, TlEt:
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Fig. 5 Relationship between the corrected mean of relative
volume and the mean tree height of each plot, re-
spectively.
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Table 8 Analysis of covariance between the relative volume and relative branch height by grouping
according to clone.

Item S Six Sty Sy b f Se
N 50 0.021268
Within

24 0.004855
el 75 0.842182 0.098642 0.037676 0.117127 74 0.026123
Commonn
24 0.075671 0.012219 0.030553 24 0.028717
99 0.917852 0.110861 .068230 98 0.054840
BN F=(0.004855/24) /(0.021268/50) =0,4756NS

Test of significance of regression coefficient

YHO S OREOFEENE F=(0.028717/24) /(0.026123/74) =3.3896**
Significant difference among level

RO ERRE b =0.1171269

Common regression coefficient

70— EE | MRS | BIENEIE | 95% L S AE TR

Clone Mean of Corrected Confidence

symbol relative volume, mean limit
A 0.3277 0.3227 4 0.0188
B 0.3161 0.3116 %= 0.0188
C 4.3225 0.3236 4 0.0187
D 0.3083 0.3081 £ 0.0187
E 0.3405 0.3415 %= 0.0187
F 0.3035 0.3051 * 0.0187
G 0.3309 0.3316 * 0.0187
H 0.3116 0.3117 %= 0.0187
I 0.2965 0.2954 £ 0.0187
J 0.2929 0.2880 + 0.0188
K 0.2995 0.3035 =+ 0.0188
L 0.3508 0.3489 = 0.0187
M 0.3092 0.3113 £ 0.0187
N 0.3294 0.3307 % 0.0187
0 0.2943 (.2994 £ 0,0188
P .3384 0.3360 = 0.0187
Q 1.3348 0.3338 = 0.0187
R ().2865 (.2890 % 0.0187
S 0.3315 0.3262 = 0.0188
T 0.3270 0.3250 + 0.0187
U (.3414 0.3391 =+ 0.0187
V 0.3253 0.3320 £ 0.0189
W 0.3244 0.3221 £ 0.0187
X (.3334 0.3385 £ 0.0188
Y 0.2979 0.2996 = 0.0187
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Fig. 7 Comparison of the relative volume among 25 clones in the correlation with the relative

branch height.
Alphabet denotes the clone shown in Table 1. Linear regression lines are shown only for the
clones which had the maximum and minimum values of the corrected mean of the relative
volume.
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Table 9 Analysis of coveriance between the relative volume and relative branch height by grouping
according to plot.

Item f Sx,v Sxy Syy [) f Sf‘
I 92 0.044318
Within

3 (.001338
Ea 96 0.295178 0.013137 0.046241 0.044507 95 0.045656
Common
3 0.622675 0.097725 0.021988 3 0.009182
=Xy 99 0,917852 0.110863 0.068229 98 1.054838
Total
BRSO HEERE F=(0.001338/3) /(0.044318/92) =(.9258NS

Test of significance of regression coefficient
Y B S OBOHEERE F = (0.009182/3) /(0.045656/95) =6,3686™*
Significant

ifference among level

o Bl b =0.0445065
Common regression coeffcient
Ao s FE RS BRI fE 9596 l}/”i/l/{é'”?fj}?fi.@ﬁzﬁ
Location of plot Symb. igi?t?vgf volume Corrected mean ég)(%ﬂ;]éa\llge limit of
Ehime Univ., E 0.3220 0.3195 = 0.0097
Kyushu U. Kasuya F 0.3292 0.3302 % 0.0089
Hita-rinko H.S. H 0.2940 0.2992 £ 0.0129
Kagoshima Univ. T 0.3308 0.3270 = 0.0111
0.40
o
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Fig. 8 Comparison of the relative volume among 4 plots in the correlation with
the relative branch height.
O, E: Ehime Univ,, A, B Kyushu Univ, Kasuya,
[T} H: Hita-rinko High School B, T: Kagoshima Univ,
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Fig. 9 Relationship between the corrected means of relative volume with tree height and the
corrected means of stem bulk density with annual ring width for 25 clones.
The data of stem bulk density were derived from the report (YAHATA el al., 1987)
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Fig. 10 Tustration of stem forms which showed the greatest and the least relative volume among
plots and clones.
Stem form curves are drawn by the equations listed in the Table 9.
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Table 10 The coefficient of stem form curve equation for the stems of the plots and the clones which
showed the maximum and minimum values of the corrected mean of the relative volume.

Group Names Symb. a ay az a@s 7 70.5

Location of plot

Kagoshima Univ. T —0.0089 ! 1.1432 | 0.1043 | ~0.1382 | 0.9927 | 0.5715

Kyushu Univ.(Miyazaki) K -0,0091 | 0.9107 | 0.3766 | —0.1533 | 0.9914 | 0.5212
Name of clone

Ayasho Nol 21 —0.0001 | 0.9299 | 0.8053 | —0.6637 | 0.9963 | 0.5832

Aso No 1 18 ~0.0024 y 0.7519 | 0.3712 0.0316 | 0.9972 | 0.4703

* +the coefficient of determination.
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Summary

In order to clarify the stem form variations of clones of Cryplomeria japonica plus trees which had
been selected in Kyushu, one sample tree from 25 clones was collected, respectively, from the
experimental forests which had been settled 13 years before as the progeny tests (clonal test) in 6
different experimental forests in the islands of Kyushu and Shikoku (Fig. 1, Table 1). The total of 150
sample trees with the diameter equal to the average of each clone in each plot were used for the stem
curve investigation. The relative stem curve was obtained by plotting the relative radius based on
the diameter at nine-tenths of the total height from tip over the relative height. By using the relative
stem curve, the relative volume and the relative radius at the relative height of 0.1, 0.3, 0.5, and 0.7
of tree (o1, 7o, Mos, 707) Were used as a measure for the relative stem form. The results obtained
were as follows.

The relative volume could be used alone to represent the stem form tapering of a ramet (Fig. 2).
As a result of the analysis of variance on the relative volume, there were significant differences both
among the clones and the forests (Table 2), On the other hand, there were also significant differences
in tree height both among the clones and the plots, and in the relative branch height (branch height/
tree height) among the plots (Table 3, Table 4). Therefore, the significant differences of the relative
volume might result from the difference of the height and/or the relative branch height. Hence, in
order to ascertain whether there are still differences of relative volume among clones and plots even
when the effect of tree height and the relative branch height are eliminated, the analysis of covariance
between tree height and relative volume was made, and showed the significant difference in corrected
mean of relative volume among clones and plots (Table 5, Table 7, Fig. 3, Fig. 4).

According to the report on the morphological aspect and the isozyme analysis, 15 out of 25 clones
were identified as 7 native cultivars, respectively, which are already widely planted in Kyushu, The
relative volumes of the clones, possibly same clone of a cultivar, were similar as a matter of course
(Table 6). This facts certified furthermore the genetic variation of stem form of Cryplomeria japonica
is great. The clones identified as Obiaka and Tosaka have a greater relative volume than the ones
identified as Yabukuguri and Ayasugi.

The corrected mean of the relative volume obtained by the covariance analysis based on the tree
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height also differ significantly among plots which has a different environment (Table 8, Table 9, Fig.
7, Fig. 8). The corrected mean of 1'elati\*e volume of Kagoshima University forest was greater than
the one of Kyushu University forest in Mivazaki. As a result of a brief examination, a highly negative
correlation was found between the corrected mean of relative volume and the altitude which might
be related with air temperature or some other environmental factors related to the altitude (Fig. 5, 6).

There was negatively high and significant correlation between the corrected mean of relative
volume and the corrected mean of bulk density with annual ring width which were reported in the
other paper for the same clones (YAHATA ef al., 1986) (Fig. 9). This result indicates that trees with
a greater bulk density could not have a full bole as if the total mass seemed constant.

Although the age of sample trees was very young, the relative stem volume was significantly
influenced by the hereditary elements as well as the environmental factors (Fig. 10).





