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Table 1 Types of experimental units
W FEBRIX WE
Abbreviation Treatment Operation methods
SS T B HAR A i PR AR IX NTHMIZEA L T2 A EBMGEA 2 410 4 /ha TRE% L
THY 2R
Dispersed Retention, 10 trees/ha Approximately 10 trees/ha of naturally regenerated broadleaved
species are retained
SM Jis Bt B A rp e R X NIFRPHZARA L T % RSB AR & £950 74 /ha FRFE L
THRY % AHR
Dispersed Retention, 50 trees/ha Approximately 50 trees/ha of naturally regenerated broadleaved
species are retained
SL IR AR R AR NP EA LT 2 EHEBIARE A 249100 4/ha (5%
L CHRD 2 fhdR
Dispersed Retention, 100 trees/ha  Approximately 100 trees/ha of naturally regenerated
broadleaved species are retained
GR FEIRPRIRIX NIMOHAFE0.36ha D B~ - AT & Irik L Ch%
&tk
Aggregated Retention A patch of (.36 ha is retained at the center of the experimental
unit
ccC NTHAREEIX PryEAk & T B #R0)
Clear cutting Clear cutting
e 2RI Thaf® B2 O/NAEE R, TERBEAMCTEfE SN T & -Fik
(582t v b, %3ty bOAH)
Two or three patch cutting, ca. 1 ha each, in the experimental
Patch cutting unit; 2" and 3“ sets only
NC i ZERE R AR B IX TRERAR & T B k), 2 L
Uncut broadleaved stand Controls without harvesting in natural broadleaved stands
PC N HR X RpRt & T 2405, iRz L

Uncut planted stand

Controls without harvesting in planted stands

33



LR AR I 7E i NS4

B3 IE 2 7R 9, PClk HREH R 0 720

Fig. 1
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BEARES LB 2RO == V7T — T EEBWTHEIT
EL LT H LI, EEREREZHCEERELIE
L, NyT 454 TOGPSTHE % Ftsk L7z BHEMIIHE
L 72SL3I2 DWW TiE, KRB D20164FE10 712 F5E &8 ) Rk
ENTFo TW-REAT BEREL, HREROEER
ZEEEHIH W,

b [ Experimental unit
—--= Municipalities ATET#t

--------- River |

| = Road %8
Forest Z#k
Prefectural Forest
BEH
- | ] Compartment #3E
| Subcompartment /M3E

Planted Abies
sachalinensis stands
~ FTYAI#H

3km

-1 XERROIKE

ZROE L 72 NI B IX T, FEERIXIIRRE L T e,
Study site

Numbers represent the compartment. “PC” denotes the control site without harvesting in the planted stand that
was used in the hydrological study only and this was not an experimental unit for other studies.
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Table 2 Year of planting and last thinning of each experimental unit

FEERIX KIHiRE  ARIE /NHE iESEIR A AR
Experimental Unit  Area Compartment Subcompartment Year of planting Year and method of last thinning
Flt v b 1" set
SS1 6.30 249 52 1959 2011, £ qualitative thinning
SM1 7.85 247 61 1956 2004, V£ qualitative thinning
62 1957 1996, %E14: qualitative thinning
65 1943 2004, 51 qualitative thinning
70 1963 2004, 721 qualitative thinning
SL1 794 249 51 1958 2005, 7 qualitative thinning
GR1 6.78 247 58 1957 2004, 721 qualitative thinning
CCl 6.89 240 51 1953 2005, %1 qualitative thinning
PC1 5.87 247 57 1967 2012, 51K row thinning
NC1 496 246 5 — FCE%k7 L No record
#2+  b 2" set
SS2 749 241 61 1958 2012, %1 qualitative thinning
SM2 7.10 233 64 1964 2006, £ qualitative thinning
SL2 792 243 54 1959 2008, 7E 1 qualitative thinning
55 1958 2008, 7 qualitative thinning
GR2 823 241 53 1962 2005, 5EVE qualitative thinning
SC2 9.24 237 52 1955 2009, ZJIK row thinning
CC2 787 241 58 1960 2009, %1 qualitative thinning
PC2 7.63 242 56 1967 2009, 7 qualitative thinning
NC2 555 237 2 — 1987, #4k selection cutting
3t v b 3¢ set
SS3 576 241 52 1964 2005, 5EVE qualitative thinning
SM3 772 249 52 1959 2011, %1 qualitative thinning
53 1959 1990, 574 qualitative thinning
SL3 6.99 243 64 1957 2012, 7% qualitative thinning
GR3 6.39 241 61 1958 2012, %21 qualitative thinning
SC3 7.83 241 57 1960 2009, EVE qualitative thinning
58 1960 2009, %1 qualitative thinning
CC3 6.17 241 71 1965 2005, 5EVE qualitative thinning
PC3 6.26 241 70 1964 2013, V% qualitative thinning
NC3 6.61 240 42 — 1970, R4k selection cutting

DSR2 13 DI OB 2 &

FEBRXONEIZE - 1 2l EBRXAHROKTIELY PERT,

The area of forest road is included in the values of the area.

See Table 1 for details of the treatment in each experimental unit. The number in the name of each experimental unit indicates the number of
the set.
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Table 3. Number of plots at each experimental unit

AL X # Number of plots

FERIX KX HIX L5 PREE X, ot
(SEERIX) (FERIXAY)
Experimental unit Cutting area On the border of the Retention patch and Out of the experimental
cutting area uncut area unit
Ss1 6 1
SM1 7 1
SL1 6 1
GR1 4 1 9
CCl 6 1
PC1 7
NC1 4
Ss2 7 1
SM2 6 1
SL2 7
GR2 6 9
cc2 7
SC2 5 3
PC2 7
NC2 4
SS3 7
SM3 7
SL3 7
GR3 5 9
CC3 6 1
SC3 4 4
PC3 7
NC3 4
TRoFR S, SHEH S IRFER A B STV b, TREMARED72DIZRE L HEROIERRED T— 5 &

AR

HARARDOMAEIZ DOV CUE, R A IRIRHFME 2SN C
WAREER R L7z T3 & I 1 2R 3Tem A i O 1 348
MR, Weilee & EZBRX 2L ofiEiims SEHE S Twy
%o MR EEITemPl LOREBIZOWTIE, 1R OM5

BEELBE» DM RO LN TS,

TREEARD S 5, HIEE & e @WmXﬁwﬁﬁﬁmﬁ
i, ZHRAEIRBBHEEESHVTV 2 2emd fgEE
e Z & DOHEARMEEIZ L > TRDzo MEiE fj:37ch\J:0))L
ERHZ oW, B (1950) o [FASEBHZEM R (12
D M E A SR 7

EEREX

BRI, TRRGFRI L OB T, PRIRAR & ok
AT HZ LIZL WM OB AROMK EIEEY 5 2 &
DTE BN, I, IR TER RIS B DR OY N TR AR
KT, TR LZ2WEARE T XTHEST 25 NIPREN2D
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BIAROREEEZMWE L7228, 22 TIEMEERES5embl L
OBROT— % % 7z, FEIIERATFEO 6 HE721L8 H
WFE L 720
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Table 5 Number and basal area of trees in plots at each experimental unit.

FehEX VAR A X5 N JINBERE
Experimental unit  Position Number of plots Abies sachalinensis Broadleaved trees
¥ ML RE MR
N Basal area N Basal areca
(/ha) (m’/ha) (/ha) (m’/ha)

SS1 t&IX A Plots in cutting area 6 842 34.27 67 1.78
SM1 t&IX A Plots in cutting area 7 486 37.33 82 3.14
SL1 t&IX A Plots in cutting area 6 396 29.65 392 1398
GR1 H&IX A Plots in cutting area 4 525 3857 44 0.73
PREEIX I A Plots in the retention patch 9 794 4817 50 1.33

CCl fRIX A Plots in cutting area 6 350 32.62 79 10.23
PC1 7 629 3592 239 399
NC1 4 0 0.00 994 51.68
SS2 t&IX A Plots in cutting area 7 368 31.83 89 325
SM2 t&IX A Plots in cutting area 6 508 4097 221 483
SL2 f%IX P Plots in cutting area 7 450 2761 307 13.13
GR2 fRIX A Plots in cutting area 6 563 40.30 50 192
PR¥% X I8 Plots in the retention patch 9 608 4551 33 145

CcC2 fRIX A Plots in cutting area 7 504 32.88 82 2.26
SC2 t&IX A Plots in cutting area 5 475 3317 135 347
£R%% XI5 7 Plots in the retention patch 3 433 36.52 8 0.10

PC2 7 789 3776 175 392
NC2 4 31 1.84 756 3491
SS3 tRIX A Plots in cutting area 7 504 45.22 39 0.84
SM3 tRIX A Plots in cutting area 7 339 2352 329 11.83
SL3 f&IX A Plots in cutting area 7 582 28.87 382 14.82
GR3 t&IX A Plots in cutting area 5 320 31.79 60 278
LR%% X387 Plots in the retention patch 9 453 36.30 8 0.02

CC3 t&IX A Plots in cutting area 6 567 43.36 46 1.50
SC3 fRIX A Plots in cutting area 4 538 41.83 38 240
PR¥% X I8 Plots in the retention patch 4 575 49.14 144 277

PC3 7 564 3296 136 292
NC3 4 81 9.05 744 1942

B ARAE D20 X 20mo A KL & i W AR (IR & RIRAR DA R

The size of each plot was 20 x 20 m. Trees for harvesting and those for retention were included.

JmE R AR OE G KL T, KIRETo N Fvy o
142472 O FEIZGR3 TR b A X < (102 m*), SL3T
WH/NEPo7z (041 m°)e b Ky & RIEM 2 65 L 721k

PRAT Ohadh 72 ) MR i D K & 22 - 72 DIZGR2 (446 m’/ha),

wH/NEDo7DIFSL3 (246 m’/ha) THo72, WTND+E
v M HGR, SS, SM, SLONEIZHMIEIZHD S F K~V Dl
AMET L, GRTIZ96~99%, SSTI92~98%, SLTI%66
~70%TH o720 CCOMMBIZHD L M R~y DEIEIE, CCL
TIESML & D R <, CC2H UCC3IL[H 1 v ~ dSSESM
DHEOHETH > 720

ZOEHZ, BRI OSTADOFBILFERX T L ITRkE (R
%o T\ b, 207280, RIEEHZEDORREDOMFEIZ BT
X, AT ORFEEDE N2 FZET 5 LER D 5,
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T4 AEX OBIABERK
FEBRKICHE LR D) b, KK OBEIREEERIX
(GR), =HARIX (SC) DOLRFEXIANIZFE L 72 FiA X125
W, T AR 5 embl o 48 AR o0 AR FUR O S I T AR 2
F- 51K L7,
KIXNOREEFTED 7T v MIUIFEBRIX T4 ~7 LEN
Wdo7zo LA L, SS, SM, SL, CC, GR iy Wi (2
DOWTC, IRTOEVAROREMERE (K- 4) LAEREX
OB (F£-5) ZIEKTHL, M Fv VIR =082,
IRERHIR =081 TH V), fAEREXIZBIT A2HAROT—5
13 FEERIX OBIAKAL & B2 - 720

o
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Summary

Most of the planted forests in Japan were created during 1960—
1980 and are now approaching commercial harvesting age.
However, there are concerns associated with the impacts large-area
clear cutting and single species plantation exert on multiple
functions of forests. Retention forestry is a method for conservation
of the structural complexity of forest stands by retaining trees at the
time of harvest which has been attracting wide research interest in
the Nordic countries and North America since the 1970s. We
initiated the Retention Experiment for plantation FoREstry in
Sorachi, Hokkaido (REFRESH) in planted Abies sachalinensis
stands in the Prefectural Forest at Ashibetsu, Akabira and Fukagawa,

Hokkaido (ca. 5,887 ha), since 2013. Three replications of the



experimental units (ca. 5-9 ha each) were established; dispersed
retention at three levels of retained tree density, aggregated retention
(0.36 ha at the center of the experimental units), clear cutting, patch
cutting (two or three patch cutting, ca. 1 ha each, in a unit), controls
consisting of natural stands of broadleaved trees without harvesting,
and in planted stands. Here we report data on the number, stem
volume, and basal area of the trees in each experimental unit before

harvesting.
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