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Comparison of Productivities and Vertical Foliage Distributions
of Sugi Cultivars, for Boka-Sugi and Masuyama-Sugi
Planted in the Same Forest Site
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2. HERUFZ*

2.1 BAEBOBR

AR E RO, NEEHIL—BRIEE
L, T OERITILEI6EE385 178, HAR136/849547
BTHs (B—1). BHoERFIZHI00m, $HEH
LIZE, FHEMAIZIBETH S, T2, FTFHR
#1312.9C, BEHEEIX102.3C- B, EMBEXRIE
2,590mm, mAREIRIILZmEMHEESNLS), FAXE
WORBIIEFH A X% EAHE L2230~50E4D A
ITHYTH L TWB,

AEMITRRBERE LTREFShTB Y, H#EK
319704, B EE X2, 5007 /ha TH b, Bito
WERIIENTIZ RV, REEMR OB FHBEER
BV THEAROBREELET b AT b - B
ROOLNLH ol

FAERTIERIAF - TAXYCAFL 20D 1
LD 7Ty FASEERIEICH o TRBL THE S
hiz-7ay 7iZ&kELR (B—-1),

BB, TAVFL 22 AV BEFROREIE
52T, FHAAFIHE—20—-VThHY, TAYTA
FILRHEBO 70— UARIELTWA I LN D
LNTWBRI, KR|ETIE, HETATYIAFOR
B ShaEl MHk2 5] Z2RSHEORENS

70— LTHDFE-7

2.2 BAEFE

19964E 5 B (254FE4), 19994 4 ~5 B (284E4:)
KEhZh, AERTOLBHEONEER, BLU
2/ 30fEkoHEEREL 720 72, 19974E8 A
(274E4) ICHBEEROAEARAEL 72

19974 9 A FH~10A L L 11 Avh4) (274E4:)
D2 BT T, BEKRGH O EmE 8 RoEHER
TEEREICHEBL, BE,rSRELT, #5 &
TH - SEMREZHIE L. & -8 BoHERD
W ISR EICHEL, 2272 LBE 1 m B4 e
LTiTo o MBRRPHEELRBIEFMLER L L TR
B0l BMBERHVERRBEINRSSBE L,
BEOICHELIHEICHH L2, T, HEORE
BRRPBEOENZART 5720, BREBOBTH
POMERZIRPML THBFNZ21To7%. &5, B
TEICBONR B EoRE£105T - 48K
FUTTERL, ToakEREHlELL. 2B, &
HEPOERIILET, GAELHWTHRERERICHR
BHLMETH B,

8 o h - R REAR 2 BERGOSEEIZY
TR, KTBLUKRFTHDOZEREZORER
BEREH#EE L,

x—1 PAEMKSOBRR
HhA¥ TAYTAY¥ (BFik25) Wik 15)
leck Bl;;ck Blgck Total Blzck Bl;ck Blgck Total Blzck Blgck Blgck Total
w5 (ha) .0.012 0.016 (0.018) 0.028  0.011 0.016 0.018 0.045 0.008 0.018 0.014 0.040
Clesgese] T
B# (m) 15.4 15.0 (17.4) 15.2 13.1 13.5 13.8 13.4 13.8 14.1 13.3 13.8
H RS IELE (cm) 23.3 25.4 (37.0) 24.3 19.2 20.2 22.8 20.9 21.4 19.4 20.5 20.1
MAREHE (% /ha) 2097 1560  (167) 1761 2037 2188 1833 2009 2125 2222 1786 2030
WRETE (ni/ha) 915 78.8 (18.0) 84.4 61.0 73.1 77.9 72.1 80.4 68.2 62.9 68.1
B2
B (m) 16.5 16.2 16.3 14.0 14.6 15.1 14.6
B E1E (cm) 24.2  26.2 25.1 19.7 21.5 23.3 21.7
SMARFEE (3 /ha) 1935 1375 1620 2037 2125 1833 1987
BB (n/ha) 91,0 76.7 82.9 64.8 78.8 8.4 769
Clestpas) T
B8 (m) 16.8 16.6 16.7 4.5 15.0 15.7 15.1
MR EE (cn) 25.4 27.6 26.4 20.2 22,1 24.3 22.5
FAREKE (K /ha) 1613 1125 1338 1852 1875 1667 1786
MyEs WAL (nd/ha) 84.0  69.3 75.7 62.3 73.4 81.0 73.8
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TAEEMOZBEOHME (H m) &, 25F4£0
EE‘E (H25yr) tZSfIiﬂaO)ﬁE (H28yr) b, ZD
WOBERERN—ETHo/o AR LT, UTD

J—:tﬁ:l ] jkbf:o

H = I‘IZSyr + (H28yr - H25yr) x2,/3

¥/, —MoxRHMEIZ, BWEEE (D :cm) &0
HMEAE D EH» o7 NASLUND o s db Tl

B, RRICL-oTHML,

[FH R F]

H =13+

(0.872+0.223D) 2

[*A¥<RA¥]

D2
H =13+

(1.488+0.204D) 2

(r2=0.275)

.....

(r2=0. 654)

-----

£—2 BTOy POFTEOSHORKR (25F4E)

(% (m)]

BR BHE FHM FHEHF OF -l
T 2 3.473 1.736  9.565°
7ay 7 2 0.012 0.006  0.034
mE 3 0.545 0.182
* a5 A THE
(FBEE (m)]

EH HEE  FEHM FEHEHF OF -
R 2 24.860  12.430 4.973
A PR 2 3.549 1.775 0.710
e 3 7.498 2.499
[SZAREE (& /ha)]

ZH BEE  FhEM FHESF OF -fi
by | 2 159232 79616 - 1.344
7ay 7 H 2 168536 84268 1.422
mE 3 177760 59253
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H—3 #H#ERKOBROHRE
HEBBAONITRETRANSWIUfF ENT WA,

5o WL 5 EMOMERERIE K H X FH30. 61m/yr,
T AY T A FEH0.59m/yr LIFIZEHETH - 7o 0E
BEEOKRIZ12~13FEADIEICHE 5L L T 525,
ZOHOFITHLOBEMITBD Sl h oz, BA5
EMOBEERERIZFH X F9%0.56cm/yr £ K& <,
TAXYTAFDO. 41cn/yr 2 LRl - 72,

3.3 WoH#ER

MEEED _fMH <8 (DPH) &Mt (Vs:
dm’) & DAY RN,

(KA R¥]
log Vs = 0. 866 logD?H —0. 897 (r2=0. 989)
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H—4 BE#KOBBEROHR
XERRARONRIBRELTA M EVIUZF BTV S,

[wA¥ <A X]
log Vs = 0.926 logD?H —1.132 (r2=0. 996)

TRIN, WS ECTERDRS 5. {5EMTO

R, Eq.(2.1) & Eq. (2.2) L OMICHERZIR

Dol (F =0.116;df =1,14;p =0.739),
D’H L@ E (Ws 1 kg) & OMMBRBGRIE,

[EH R F]
log Ws = 0. 838 logD?H —1. 265 (r2=0. 992)
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[(TAY T AF]

log Ws = (. 898 logD?H —1.539 (r2=0. 990)

TERSh, MRACEEFELENBOLNL (F =
8.503; d.f. =1,14 ; p =0.011),

BB (V) LBiZE (Ws) %, REZH@L—
RATHEBTSE, UTORRRAEOhE B—
5)o

(KA 2 ¥]
Ws=0.330Vs (r2=0. 996)
...... Eq.(4.l)
[A¥Y<RA¥F]
Ws =0.304Vs (r2=0.997)
"""" Eq. (4.2)

Eq. (4.1) * (4.2) OAEIRLEZELTED,
AROMICIATRENFBDO LN (F =10.918;
df.=1,14; p =0.005),

BEE (Ws) LERE (W kg LOHNERE
BRI,

(KA RF]
log Wa = 1,990 log Ws — 3. 252 (r2=0. 860)
...... Eq.(S.l)
[RAXY 2 RF]
logWa = 1. 396 log Ws —1. 882 (r2=0.902)
------ Eq. (5.2)
300 — ‘ ]
e I ° RN2F
SR S % j% O RAYIR¥
oL
. i O U A [ g Eq..(4.1) .
g ‘ I : .
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THRSh? (B—6), REBEL- ) OKEZER, &
BARTIHIIIZHE LA, FERTIIRIAFH A
YIAFXEYNEL, TREFNOBBERICIEELR
ENBOHOLNL (F =4.833;d.f.=1,14;p =
0.045)c MANEZIZL D1 EBITBI LD
5, BEAKILRERICHTIREEOHEIKE
WwZ idbhb,

i E (Ws) LERE (WL kg EOHMRE
ki,

[(FAH R F]
log WL = 1. 228 log Ws —1. 262 (r2=0. 858)
----- Eq. (6.1)
[TAY < AF]
log Wi = 0. 860 log Ws —0. 399 (r2=0. 827)
""" Eq. (6.2)
w7 ,
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TRENh (B—7), MRICAFLENEDOLNL
(F =4.918;d.f. =1,14; p =0.044), B EY
o) ORREIL, BEELOBRERBKIC, #EK
TIIRELR VA, FERTRIFAZXDHTIRHL »
WS olze Eq. (6.1) D EIT1 %2 W74,
MiZEq. (6.2) of&iZ1 X/, BRI
REBEIIHTI2EZEOHF IR LT,
BRERY-)OERIGHEICL - TREEZHED
PEBELOPIZT S0, HiigE (W) & EHEE(WL)

& DT EMFRERD 2,
(KA RF]
log WL = 0. 616 log W5 +0. 747 (r2=0. 992)
------ Eq. (7.1)
[vA¥~<AF]
log WL = 0.624 logWa +0. 754 (r2=0. 940)
----- Eq. (7.2)

Eq. (7.1) - (7.2) DEFUIIZLALRETH Y,
RARAFEIAXYRAFEDEZRBEN Edh ol

(F =0.914;d.f. =1,14 ; p =0.355),

Eq. (2.1) ~ (3.2), BLVEq. (5.1) ~ (6.2)
DERIZ, AERSOBEORE - WHERE YT
BOTEOLNKRGBFRER— 3 IIRT,

BHAER (Ys) 2K R ¥H210.49t/ha (M #if
635.97nf /ha), < A ¥ = R ¥ A%170.37t/ha (¥ &
558.86nf /ha) Tdh oo HARLL Y DFHREE

(Ws) 12K H A 45129, 96kg/ &, < R ¥ X FH
85.76kg/ A Tdh h, FIHRMF (Vs) i3 H 2 ¥
0.393m /&K, R AYTAXH%0.281m / K ThHo7H
YARBEEIRAIAFEIN AT AFDOHIFH
7o, BARNYA) OFITBEATRL ) ICHRTH
HRoEMHKRKL TS,

BBER (YB) 13K 5 X ¥75%16.18t/ha, v A Y
IAXH13.72tha TH Y, RBFERLE LKA R
¥OHBREDP oI FHHEE (Ws) 11KH X
FA%9.99kg/ &, < AY TR XA6. 90kg/ AL o1

—%, BHRAER (Y1) 385 A FH535.57t/ha, <
AX T AXH36.06t/ha LR Lol T, F
HEEE (WL) 12K R ¥A21.96kg/ K, <Y
T AX%518. 15kg/ A TdH o7z, MMHEOERNZE T
BRREERTNEL, TAYTAFERICHLT
IV ZLDEERFITTVBI LD hh b,

xK—3 BENRSTOBER (QTEE)
KARAX <AVYTAF
BHAT (nf /ha) 635. 97 558. 86
%t (t/ha) 210.49 170.37
Bt (t/ha) 16.18 13.72
FE (t/ha) 35.57 36.06
WL &3 (t/ha) 262. 24 220.15

K- BRFRE G L ERRER (Y7)
13K A R FH262. 24t/ha, < R ¥ < A FH%220. 15t/ha
ol Bk BENOBERESERIZ, KHAF
7%80.3%°6.2%°13.6%, RAX T AFXTIL77.4%-
6.2%°16.4%TH o7z, MimMZ LTI L, <A
YYAXEBRNORGENEL, ENOBRIEIEH
Motz

3.4 HABRRE

RERD D?H L HBRFITIC K o TRDZZHGE 1
FERMOBRMERER (A Vs dmYyr) & OHMHRE
BRI,

[RAH 2 ¥)

log A Vs = 1.133 logD?H —3.179  (12=0. 928)
------ Eq. (8.1)

[TAX<AF]

log A Vs = 0.955 logD?H —2.457  (r2=0.941)
------ Eq. (8.2)

THIND,
BREERER (A Ws [ kg/yr.) Z8HME (Vs)
LBRMERER (A Vs) »ofEEL 7,

A Ws = Ws x (A Vs/Vs")
7L, RO Vs BEERVWEHETH 5,

HENRTICBI 28%EE (Ws) LBREERER (A
Ws) & DOBfRIE, KX

(KA R F]

log A Ws = 1.319 logWs —1.855  (r2=0. 905)
...... Eq (9. 1)

[TAY <R ¥]

log A Ws = 1.006 logWs —1.201  (r2=0.910)
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W&o TREND, Eq. (8.1) - (9.1) o &EIX1 &
DKEL, FHIAXFOBROEERIBEIERTH
BIELRESRBILERLTV S, —4, Eq.

(8.2) - (9.2) OTAXYTAXOMEIL1IEL,
BEROK/NMIEBZHBRIZEALERDON o7
D?H @M HRERLOMBE%E &R T Eq 8.1) -
8.2) b M OEIIRB I (F =0.116,df
=1,14;p =0.739), BLELBREERRRE L OH
%X Eq. (9.1) - (9.2) IZ2PWTHREMKTHH-7- (F
=0.147 ; df =1,14; p =0.707),

BEERER (A Wa: kg/yr) BRHEL kD o7
7o, Bl 1 EMICBREBEOENEMLL TRy
ERELT, Eq.(5.1) - (5.2) ThZFhzREtT
BATHIEIZL o TH LN HFRR

[KH RAF]
A Ws =1.114x10"*Ws**%. A Ws
------ Eq. (10.1)
[vA¥Y~<AF]
A WB =1.834x10"*Ws**™ . A Ws
''''' Eq. (10.2)

PHLEML8),
BLERER (A WL @ kgyr) 13, HIXOEER
WKHELWwWEL, $2EREFEOR L OHICHLE
BRASERAL T B EIREL T, UTDOR

[KAHR¥F]
A WL = 0.259WL (r2=0. 887)
------ Eq. (11.1)
(=AY~ AF]
A WL = 0.244WL (r2=0. 880)
------ Eq. (11.2)

»HRDL Eq. (11.1) « (11.2) IZ5EIIZED O
3 (F =0.458; df =1, 14; p =0.509), &3}t
CEDAHEOEHEFIIBVTDH, MEICLIERIE
Rshidr o7z,

Eq. 8.1) ~ (11.2) &R H» HH SN G K
BRZPR—4IIRT, 272L, RPORERIIEE
1EHOYTTHY, FEBRRERMIELOE, BHWIC
I2BERIED TRV,

HWa DRI ERER (A Ys) &, FH R ¥A40.52

19

R—4 WERTORER Q74F4%)

EHAX <AVYTAX

BHRRER  (nd/haeyr) 40.52 34.49
BEARER (tha-yr) 14.07 11.00
BEREER (t/haeyr) 2.20 1.24
BEEAKER (tha-yr) 9.21 8.80

s aE {t/hasyr) 25. 49 21.04

WOMFEEE  (feyD  0.825  0.695

ROBRLEERE  (Vtoyr) 0. 396 0. 305

m /ha<yr, 14.07t/hasyr TdH ), TAY T A ¥ &
34.49nf /ha-yr, 11.00t/ha-yr Th-o7:, T/, Th
FhobizERER (A Ys) 2. 21t/ha-yr,
1.24t/ha-yr, FEEZEBERE (A Y1) 139.22t/ha-yr,
8.81t/a-yr LHEE SNz, H EMOKERIZED S
BB EADBTEIX, FHRAFH5B5.2%-8.6% -
36.2%, Y AXTAXH52.3%-5.9%-41.8% L %2
D7e RAYIAXOMSR R IIBFR & RIS,
RA AFIZHRTENORGFENEL o TV b,

BERLBTHRORFROLIIHEBRPLEREICLS
HBINSLSBIE—ETHHIENSL, T/RE
3.5 LTHROBEREZ KDY, ELICBRERD
BREENEDIZHELVWE L THROBERRZHEEL
7o, W ERLIBTEHE G DR 1 FE DR
Eft (A Y1) %, KHZAF¥H%29.35t/ha-yr, TAY
< A ¥$%25.08t/ha-yr L HH s,

3.5 EOLEERED

B4 DOEEKRIZONWT, ¥EgHE (W) &A1
EMOBERER (A Wr) LoMfRERDS L,

[(FH R F)
log A Wr = 1.102logWr —0.225  (r2=0.964)
""" Eq. (12.1)
[vA¥<R¥]
log A Wr =1.137 logWL —0.352  (r2=0.960)
------ Eq. (12.2)

CkoTk&ENS (B— 8), Eq.(12.1) & Eq.

(12.2) OBEEIZIILALEDLT, YRHOEICK
S THITBE L -BRB L kol (F =8.546,df =
1,14, p =0.011), F7/, WigHE (W) LHE1
EMOBRIZERER (A Ws) LOBRIL,
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10 — - i BT S—— | S S
e — : o RfHh2¥ -
T T ] oRRYyRR¥ [T
%AJ,+r
3 T
S i
g |
Y
A
| I -
‘ ,
10 10°
We (k)
E—8 ®EE (W) LRBREZERER (A4 Wr)
& DR
[RAH ZF]
log A Ws = 1.036 logWr —0.449  (r2=0.981)
------ Eq. (13.1)
[TAY<TRAF]
log A Ws = 1.094logWr —0.636  (r2=0.961)
------ Eq. (13.2)

ko THEEN, MRITIXEq (12.1) - (12.2) ¢ [
L EREBOONAL (F =11.330; df =
1,14 ; p =0.005), MRDOHNEEMRIZ, ERO
BinELIZZFLVWHATRERIMLTVWE
EERRTEEDIC, BRUZVOBEERIIRHZAX
DFHRENILZELTVS,
RiL1EHORERER (A Yr) 2 BEEERER
(YL) TBRTAZLICE o TH LN EDMFLE
%, RAHAXEH0. 825t/t-yr, T AY T AFXH%0. 695t/t-yr
Tholo 72, Bt 1 FHORLEBER (A Ys)
FPREZERAFR (Y2) TRLUTEOREERELK
DB E, KA XFIX0.396t/teyr, YAV ZAFL
0.305t/teyr T oo TAYTAFIL, B - ¥ - K
DETORERBEAZAFENHAIVIIL DS
T, BHEERTIIITE Lo ), BoOMELE
RROEFERERIIHFD A FITHRTEWEE 2o,
3.6 EBOEHESH
EREROETHEIHLRD LN BEROTFIHMHE
R A R FA%10.3m, TAYTAEHNT.Im THD,
HEREIZZNENSS. 4%, 48.8% % RL 1z KA
AXOBERIGMENE - HEE DICKREDI o7
BERk (Lc:m) LRER (W) LOMBKEERD

m:>0$nz¥
T owRYwa¥

Ea. (14.) |
o

10

We (ke)

10 10°
Le (m)

-9 #Ek (Lc) LFELE (Wr) Lo

cklah, UToXrBons: (B—9).

[KHRAF]

log Wi =1.581logLc —0.247 (r2=0. 904)
------ Eq. (14.1)

[FAY<TAF]

log Wi =1.374logLc —0.058 (r2=0. 764)
------ Eq. (14.2)

Eq. (14.1) & Eq. (14.2) CRAELENRD L
hiz (F =5.426 ; df =1, 14; p =0.035), ¥h
ZFhoGEICBNT, BEROMINCL bk - TH
BOKE 2 2EAMFRB S NA, BERS:D
DELERIRHIAFBIAYIAFIN AE D
72

EHEEROEOEES A ZR—10ICRT. AT
RAXDOERIIBEZALHEARE DMICHR L EH
VA, RHIZAFOERBIBESATREI LTS
S TWhb,

EDOFHOHEBEZHLHIZT A0, BEORE
BOMNEERD, ERSAHOHEREE MK

(o= u)?
fx = ! e l 202 I ...... Eq. (15)
V2o

WEEBLALZ S, EROMEHBEREUIR—
5D )Tk ols Eq. (15) DERIIENEFIES
HOBRBEHFROFHME (£« m), BXUEHEERZE
(o) 2RL TV, BREFESIZAFDOHHL.5m
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No. 3 108.1 18.6 13.0 1.491 0.994
No. 4 116.7 14.8 13.5 1.222 0.984
No.5 133.4 20.8 14.3 1.645 0.971
No. 6 156.9 27.0 12.7 2.276 0.908
No.7 167.5 34.2 12.0 2.213 0.916
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No. 6 107.4 19.5 13.3 1.388 0.986
No.7 126.4 23.9 12,9 1.542 0.966
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Summary

Biomass and increments of young stands were compared between two cutting cultivars, Boka-sugi and

Masuyama-sugi (Cryptomeria japonica D. Don) in the same forest site. The surveyed stands were characterized

by biomass and increments per area of both cultivars were larger than averages of each stand in various districts at

even age, and this was caused by high stand density and abundance of leaf. The biomass of Boka-sugi stand was

larger than that of Masuyama-sugi stand for stem and branch, but equal for leaf. Last annual increment of Boka-

sugi stand was larger. Consequently, production efficiency per leaf weight of Boka-sugi stand was higher than that

of Masuyama-sugi stand. Vertical foliage distribution of Boka-sugi was long and narrow shaped, so it was

estimated its branch spread was small horizontaly. These results suggested that crown form such as Boka-sugi

had an advantage of decreasing density effect and enhanced production efficiency with leaf.





