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On Growth of Sugi Direct Cuttings, Hinoki Natural
Regenerated Seedlings and Undergrowths in Hinoki Stands.

Tatsuo AKAIL Kenjiro YOSHIMURA, Ippei MANABE,
Shinnosuke UEDA and Shigeki ISHIHARA
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Table 1 Composition of investigated stands 1981)

Mean diameter at | Mean height | Number | Basal area | Stem volume
Stand | Upper tree | Age | breast height of tree
(cm) (m) (no./ha) (m?/ha) (m3/ha)
I Hinoki 63 35.1 19.5 230 22,3 204
I Hinoki 63 31.7 19.1 188 14.9 136
i Sugi 26 14,7 11,7 2,025 35.5 212

WEME CHEL, BlE, WA FOEEARIZhadb 1z b 3, 6007 & 2> T B,

Py (Stand) I BRSOy DB U RMES OB TH 543, 454 %1965, 1970, 1975, 19804F
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Table 2 Light conditions in stand

Stand Tllumination of Relative light intensity (%)
open stand (lux) Under canopy On ground floor
i 70,000 30.7 1.0
I 72,000 49.2 L9
jind 70,000 5.6 0.6
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Table 3 Number of Hinoki seedlings in several height class per hectare

Height Stand 1 Stand H
(tm) living seedlings { dead seedlings
i
~ 50 23,750 0 12,500
~100 11,250 20,000 20,000
~150 7,500 25,000 2,500
~200 0 16,250 0
200~ 0 8,750 0
Total 42,500 70,000 . 35,000
current year -
seedlings 162,500 10,000
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RORBTHEHMITINE & B0, 50mPTOKREID S ORI THBDIRNL, iy
I TR EID N OO 100 ecmP =D § OWSHIEINE Vo 43 b D L ORESE W25, &
BANCE S BAS Vo —AMIMNZEEOARE S ¥4 D75, KE ST
5) AFEIRH, v/ :FH, TEMEOBER

2 X, b SR, [BIS, vy d oidkohadk s b BER GBE) 1 Tables 0k
FTHol,

M TIBWTIRER LU Ulc A F O L3 GREEE) HFERH1H 6 ton/haT, @BIFEROKTL
%%, TRRBREOe , FHEEEL L, RERE 3EA—011% L /8> TV b, KRTD A
FEFEISTTE 8, 6004 /ha TH 25, B0 & 5 1S B  EE LR & & ik EsEb 4 57
HEMED H5DC, LUARKRER Uiz s # 2ETHBMICZEMOTEEAF & &/ F ORI
MR U, 1938, AFBEBLAMRNEORMIZ, b/ 33k EERE L s W Is i 250
S EHETHAEHDNE, TDIDIIIMIY T & EfE, FE e 2 RO 2175
75 LR, RIS v OBREBERITE T, chbOBER 2D LS 0.5 ton/halT?

Total 4 Number of broad-leaf trees and bamboo grass in undergrowth per hectare

Undergrowth He(lgg; Stand I Stand . II Stand 1T
~ 50 166,000 27,500 46,250
Broad-leaf trees ~100 45,000 43,750 36,250
100~ 8,800 37,500 0
Bamboo grass 30-120 | 61,250 12,250 | 16,880

Table 5 Biomass of Hinoki seedlings, Sugi cuttings and undergrowths in
kg on dry weight per hectare

Flora Organ Stand I Stand 1T Stald IT
o _ Leaf 516 2,250 -
Hinoki seedlings Stem, branch 386 5,690 -
o Leaf 1,570 - 278
Sugl cuttings Stem, branch 4,320 - 532
Leaf 314 641 168
Broad-leaf trees Stem, branch 645 1,830 517
Leat 195 298 271
Bamboo grass Culm 291 418 389
Herbaceous plants Whole 180 41 245

i

Total | 8,347 11,168 2,400
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T, FHCIRIEOAAD E D 2HEE L (R22%) , T O LIFHEERIEH 2.6 ton/had /e b
D, Und 100emB FOKREIDSDOMBHNDT, T TRIBAIL S e, FHEMOET a4
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LDk 5 ERE R A, RIS EFAT ) $——FERALEE 2 *OZRKL £ TH5
5o N RRAEHEEIE TR T IS S UT 04tk G FIREHEIC 5125 b 0T
BHBo

MY MO % XML, FRUTH» S 4ELRBLIOATHEL, THELEZDE
AT S LRI 50, ABRSTIC DV CIRAT S 75 < AD0BTRIER 55D SNADT, HPIHS
W55 e, FRERAEEL BT 255185 THB5, Lk UIIAAXOMERD kK5
DT, WEEMHO X 5 B TAM Y s E b BETHENE 5 Bbh b,

5. U4 — HUBHE & L HEERSE

D Ak

Ao JBIZ Y & — SHBHES 5 VIVEHIC Y A L EBRIETCHTcOT, TNERELHBL
ticl, ZOREEMSES 250 Plot i1 X 1mPOERLFFRL, ¥v 7Y s &E
DOREBFIL TS &l FREEEAICRALTVS Y 2~k FPlotTLicis s
L TORM L 2 RRAE T 5 M5 (2,000 cc) Hi, KLk 2mTHLI LML 24 AN, F
W RRFRLL T i,

HEWEOHIEE IOV TIREMRD C & i 1PN & LA ZRATHEL, Sbicxh
ZNOWYS T &IT 400 cCRD A T U T2 Ik DT, TR I RE W & b 2 Ji Tz,
pitEiEo > 5, C Nz CN a—#—, Piptlleadt, Kidfoeest, Ca, Mg iy
WIEIERERFIT & D WU Tz,

2 AcER B LAFOY £ —

HBIRTICB B Ao JHOhad iz h OWHEIL Table 6 IR UL L 3 Th bo MO T, LD L/ Fhk
O Ao JEHZIZIZ 8 ~11ton/ha TH 35, MAMO 2 FHEZ ORI E ThH B —RITHIM
Ut e 2 & NIMCTFEREEDRSL U S WSO A, W L300 cw ha iz b3 ton
MU, BERMESTSbNTEEAD & 8K 5 & 2 T 10~20ton/ha, &
I o Tk 80ton/ha #HE4 C & § HALHOW . I ST 5 ESHPELICE 2 2RO A
JEEE, DROBATL - L DB CIENORTH 505, WIS TEBENRL ST A28, §
Kiek 2MEPHD TS L, BERHicZ->Twa L HicBbh s,

€/ R OYRBHUET, BT A LNER AT 3700, WELPT0ELDRTOAY,

Table 6 Amount of Ay layer (raw humus, litter) and
litter contained surface fine soil

Stand 1 I I
Oven dry weight of Ay layer (ton/ha) 7.8 11.4 18.3
Air dry weight of surface fine soil (g/1,000cc) 282 257 347
Litter in surface fine soil (%) 18.8 23.6 8.6
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Table 6 IC¥E S 5om £ TOHRFOM 1

KagEhbe s 2 2 - 2RERICURHRERY (V42— 0 TBL) ROLKZZTRLUI,
Chr b $HLMEL 518, AXKTRIOBLTTHAOI, k7 FHTIE0%0HLEEN,

ZORIBMERTEDNEEDB N,
OTCHMEES S 505, BEREE UCRT &EE TL08 ton/ha 275 5,

—~ QLS FEREAE L 2MCHIEOB I AE N D e @bh s,

3)

TR O

DY & —k% ha dHio b4 5 & & BEEFE D0
ORG-S (ORI

G Table7 R ULIZ L 5 ICBHD L S BoBTH 505, M IIGHIEO W 5 b iz B

WICHETEST AT, BT By () Bitdhizbd 5, MO T & Mic o TIHAFME L,

RS

tad bR L TS L {BBL, SEOMEIL L V. ChIRFUMS T IR DT,
SEEORNE S eRE L L3 lbhb, Uz

HHR I U AN O 5 5 AT IR ¢,

Table 7 Discription of soil profile in stand

Stand Horizon D(e(?nf)h Soil color * Texture Structure Hardness gf%&iﬁﬁaﬂry Soil type

Ay 0~ 35 5YR 2/2 Clay loam Crumb Very soft Indistinet

I Ax 35- 45 5YR 3/4 Clay loam | Granular Soft Distinet Bo
B 45~ 55 5YR 3/6 ) Clay loam Clod Soft Distinet
C 55~ 70 5YR 6/8 | Clay loam Clod Slightly hard | Distinet
A 0- 20 7.5YR 2/3 | Clay loam Crumb Soft Distinet

I B 20~ 60 5YR 4/6 ]| Clay loam Clod Soft Distinet | Bold)
C 60~-100 5YR 5/8 | Clay loam Clod Slightly hard Distinet
Ay 0~ 17 7.5YR 2/2 | Loam Crumb Very soft Indistinet
Az 17- 25 7.5YR 3/4 | Loam Crumb Soft Indistinet

il As 25- 33 7.5Y R 4/6 | Clay loam Granular Soft Distinet | Bp
B 33~ 52 7.5Y R 5/8 | Clay loam Clod Soft Distinet
C 52~ 80 7.5Y R 7/8 | clay loam Clod Slightly hard | Distinet

* by Standard soil color chart of Japanese Agriculture, Foresters & Fishers Research Council (1965).

Table 8 Physieal properties

of soil

Maximum o . .,
- Minimum | Water Oven dry weight of soil, gravel
Stand Depth xg}gﬁe Po&p}g%ty K(?lgilng air content | and root (g’/lbOOCC)
ang B ; : capacity at
(cm) ( g}YO(\)&;)C) (%5) %%$P;§£ 2) (A'min 2) | sampling Soil Gravel Root
(%) (%) (%) (< 2mm) (>2mm)
0-5 36.4 84.4 65.6 18.8 45.9 83.1 3.0 0.3
I 20-25 60.0 76.6 64.5 12,1 55.0 56.6 3.3 0.2
40-45 61.5 76.1 66.3 9.8 61.6 57.4 3.9 0.1
0-5 48.8 79.6 74.7 4.9 64.2 47.0 1.6 0.3
Hi 20-25 53.3 78.5 72.7 5.8 67.2 48.3 4.9 0.2
40~-45 70.3 70.0 64,7 5.4 51.7 65,1 5.1 0.1
0-5 33.0 85.0 66.3 18.7 36.3 27.8 4.5 0.7
I 20-25 63.0 75.3 56.0 19.3 44,2 53.8 9.0 0.2
40-45 64.3 75,9 56.2 19.7 52.3 57.0 7.2 0.1
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Table 9 Chemical properties of soil (oven dry basis)
0.2 N-HCl

' P.H Exchange Exchangeable

Stand D(ecpm%h “TH0 | 1N-KCI ac(i%“)y & | G oM | R e g
suspension| suspension 1 (%) (%) | (%) | (%)

. 0- 5 5.05 4.18 156.7 10,08 0.58 ) 17.4 | 0.0010 | 0.020; 0.26 | 0.016
I 20-25 5.15 4,25 13.8 5.24 0,26 | 20.2 | 0.0002 | 0,008 0.08 | 0.011
40~45 5.15 4,45 13.2 4,30, 0.21 | 20,4} 0.0001 | 0.007 0.05 | 0.008
0~ 5 4.85 4.15 26.4 9.76; 0.51 | 19.1 | 0.0003 | 0.014, 0.06 | 0.012
I 20~25 4.85 4.35 17.6 5,96 0.34 | 17.5 ] 0.0002 | 0.011 0.05 { 0.009
40~-45 5.00 4.50 12.0 3.44; 0,21 | 16,41 0.0001 | 0.007 0.14 | 0.015

0- 5 4.40 3.65 41,5 12.60 0.74 | 17.0 1 0.0022 | 0.023 0.13 | 0.016
il 20~25 4,90 4.25 20.1 10.30 0.60 | 17.2 | 0.0007 | 0.011 0.04 { 0.008
40-45 5.00 4.50 12.0 3.15: 0.18 | 17.5 | 0.0002 | 0.007 0.13 | 0.009
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Résumé

With the purpose of establishing a system of two-storied forest as pre-regeneration,



66

the growing structure of Sugi (Cryptomeria japonica) dirvect cuttings, Hinoki (Chamaeecyparis
oblusa) natural seedlings and undergrowths was investigated in a 63-year-old Hinoki
stand existing at the Ishihara Rinzai (Forest management) Co. which loeates in the middle
of Gifu Pref., in October 1981 (Stand I ,T). In addition, the growth of Sugi direet cuttings
in a 26-year-old Sugi stand (Stand M) is measured in order to compare with those in
Hinoki stand. Moreover, some effects on forest land conservation by the underlayer vegetation
are diseussed in this paper.

Stand T (Sugi direct cutting in Hincki stand): Hinoki trees of upper stratum have been
thinned at five years intervals sinee 1970. At present, the tree number is about 230 per
heetare and mean diameter at breast height is about 85em, therefore the forest canopy is a
sparse state and the light intensity under the crown shows about 81% of full daylight
(Table 1,2). In this stand, the cuttings of Sugi branch cut at about 60em length have
been directly planted in 1971. These cuttings grow more rapidly than those planted in
closed Sugi stand (Stand II) where relative light intensity is only about 5.6%, and the
mean height inerement of cuttings was estimated at about 25em so far (Fig.3, Table
1,2,5). In winter 1981, the cuttings of Stand I have suffered from snow damage, and
the number of remained cuttings is only about 3, 600 per hectare now. On the other hand,
the natural Hinoki seedlings are numerously regenerating after thinning, hut the
undergrowth is established more or less, too (Table 8,4,5). Therefore, it certainly is possible
that there are cultivated the mixed forest of Sugi and Hincki if the number of Hinoki
seedlings and undergrowth are adeguatly controlled by improvement cutting and weeding.

Stand T (Hinoki natural seedlings in Hinoki stand): This stand neighbor with 8tand T,
and an age of upperlayer Hinoki tree is the same. The stand has been thinned in order
to cultivate a naturally regenerated seedlings at intervals of about five years ever since
1965, and at a result, the existing tree number is fewer by about 80% than its Stand I.
Therefore, the crown density of Stand TL is very low, and the relative light intensity
in the stand indicates high value such as about 50% (Table 1,2). At present, although
there are overgrown various undergrowths, natural Hinoki seedlings at 50 to 800cm high
and regenerated 5 to 19 years ago are densely established so mueh as 70,000 seedlings
per hectare. Furthermore, there are found many dead seedlings in under stratum less than
1m high (Table 3,4,5,Fig.4). In general, the bigger seedlings grow more rapidly than
smaller ones, and it is recognized that the amount of leaf per individual is seanty (Fig.
6,7). Judging from the above regenerating process, it is necessary to be adjusted the number
of Hinoki seedlings and undergrowths by improvement cutting or weeding.

The amount of litter and raw humus (Ao layer) in two Hinoki stands are fewer than its
in Sugi stands (Stand 10), but on the contrary, the litter mingled with the surface soil is
abundant in Hinoki stands. As a result, it was presumed that the soil and litter were searcely
drifted down by the runoff from a heavy rainfall (Table 6). On the other hand, the physical
and chemical properties of the soil are very good as a whole, except of lacking phosphorus.

Viewing from the results mentioned above, especially, on working of the Hinoki stand
consisting of mother rock of quartz-porphyry, it was understood that the system of
two-storied forest is the most proper method for preservation of soil productivity.





