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Genetic Structure of a Picea polita Population
in a Pinus densiflora Forest
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Table 1. Floristic composition of investigated quadrats
FEX
réfE R Quadrats
Stratum Species
1 2 3 4 5
=] TheY Pinus densiflora 5 4 5 4
Upper "Y€ Picea polita 3 2 5
(10m<) N Prunus leveilleana 1
aa]r= R de s D Rhus tricocarpa 2 3 2 3 2
Middle =0 Quercus serrata 2 2 2 r 1
(1.2~10m) /N ov¥ Hydrangea paniculata + + 1 + 1
e Ac Sorbus americana + + 1 4+ r
Y INRYF Abelia spathulata + 4+ + + r
Y AhzF Acer crataegifolium 2 1 2 1
TNNRTFYE Fraxinus sieboldiana 2 1 1 1
TXEF Y Sorbus alinifolia 1 1 1 1
Fynt Vaccinium oldhami 1 + 1 1
VY NS FEuonymus oxiphyllus + + + 1
IveH<X3 Viburnum wrightii + + r +
NYER Picea polita 4 4 2
vad llex pedunculosa + + 1
#7275 sp. Prunus sp. + r +
Jav7 Clethhra barbinervis 1 2
1Xr3 Quercus mongolica var. grossesrrata 1 1
Ahaay s x Viburnum phlebotrichum +  +
VEAPZAR Corylus sieboldiana + r
RAYT S Prunus incisa +  +
tFroFohF Acer tenuifolium 4
PV AVEAE Stewartia pseudo-camellia 2
T75F % v Lindera praecox +
TSHETAYE Fraxinus launginosa +
H+SHFEY S Enkianthus campanulata +
VA Symprocos chinensis var. leucocarpa +
Y=79 Morus bombycus var. spontanea +
ThYT Carpinus laxiflora r
AV Deutzia crenata r
AN S /A Prunus grayana r
VAE 3 Lindera umbellata r
Fragndg Lindera obtusiloba r
NFART Helvingia japonica r
N e I 4 Ligustrum tschonoskii r
LASHFvFT Callicarpa japonica r
F &), FEuonymus planipes +
vF/F Tillia japonica r
A= h Pourthiaea villosa +
Iy Y Rhododendron dilatatum r
IxATT Acer tschonoskii 1
—vFF Euonymus alata +
ay o Malus toringo r
TR LA Patrinia triloba 3 4 3 4
Lower TS NT Y Hakonechola macra 1+ + 3
(1.2m>) ANV D Maianthemum dilatatum 2 + 1 r
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Table 1. Continued
HEX
P Rk Quadrats
Stratum Species
1 2 3 4 5
TE LYY Y Rhododendron japonicum + 4+ 1 +
Lower gV AT Acer crataegifolium + + + + 1
(1.2m>) JVovF Hydrangea paniculata + + + 1
Fun¥ Vaccinium oldhami + 1 + +
AVE S Deutzia crenata + + + + +
DAL S/AES Abelia spathulata + + + + +
vAYI S Prunus incisa r + + + +
¥ 75 Euonymus melanantha r + + + +
Yooy Rhus tricocarpa + + + +
ar3 Quercus serrata r r r +
TRAFF Y Sorbus alinifolia +  + + r
AraagyyR Viburnum phlebotrichum + + + 4+
FFA=EF Sorbus americana + + + +
N E Y Picea polita + + + +
vad Illex pedunclosa + + + +
IV AR Viburnum wrightii + + + +
A/ * Vaccinium smallii var. glabrum + + + +
WS NYIN S Corylus sieboldiana + + r +
VAsd VA Trientalis europaea r r r r
NFART Helwingia japonica + + +
IYNTHE Akebia trifoliata r + +
TAYE Fraxinus lanuginosa + + +
VE AN Rhus orientalis r + +
HhRIFI S5 Prunus leveilleana + + +
VIV A EFFE Celastrus orbiculatus + r r
Fry v Clematis apiifolia + + r
QRINNT AT E Fraxinus sieboldiana r +  +
H=X3 Viburnum dilatatum r r +
vy v KD Trioterospermum japonicum r r r
FrvFVFFATEF Sorbus gracillis + + +
AF¥Xrvo Pyrola japonica r r +
FHNav Y RTF Pertya scandens + 1
# v #%t sp. Aspidiaceae sp. + +
N e 4 Ligustrum tschonoskii + +
R A VA Ribes fasciculatum + +
Yav7 Clethra barbinervis r +
2 IV osp. Viola sp. r r
Ju9AERF Rhamnus japonica r r
YaRTV Goodyera velutina r r
4% 8y Polygonum cuspidatum + r
4 %%} sp. Gramineae sp. + +
TN FYUYY Sedum aizoon + r
U AENF Illex serrata + r
EXAL3YSYV Neottia asiatica r T
FYHALT Acer nipponicum r r
vSYoE Abies homolepis r r
VEYH Spiraea japonica r r
¥ =9 v ¥ sp. Weigela sp. r r
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Table 1. Continued
HEX
-9 R Quadrats
Stratum Species
1 2 3 4 5
TiE g7 IXYFT 5 Prunus grayama r r
Lower Y7745 F Symplocos chinensis var. leucocarpa 1
(1.2m>) EFUFOHTT Acer tenuifolium 1
PV AVEAE o Stewartia pseudo-camellia +
VA=K 3 Lindera umbellata +
anN FwX3 Viburunum erosum +
NTFIHTT Acer japonicum +
A4 sp. Carex sp. +
NAH oy F Philadelphus satsumi +
TT5F vV Lindera praecox +
FFIHFF Oplismenus undulatifolius +
YNT YA Hydrangea petiolaris +
vy E Actinidia polygama +
vy Y sp. Rhododendron sp. +
AIHI 3 Schizophragma hydangeoides +
N AVE S Staphyllea bumalda +
N A7 B-dyib 8 - Dryopteris polylepis +
LY FvFT Callicarpa japonica +
VR A Adiantum pedatum +
Y INF Desmodium fallax +
=77 Morus bombycus var. spontanea +
A TARAA TS Lonicera ramosissima +
§vagnA Lindera obtusiloba +
S Schizandra nigra r
reyaF Acanthopanax spinosum r
Y<7 kK9 Vitis coignetiae r
ERVEAVN/ Galium trachyspermum r
FIEIIONT Ainsliaea acerfolia var. subapoda r
A9/ boYVY Pternopetalum tanakae r
I2¥FF Berchemia racemosa r
=9 ra Sambucus sieboldiana r
S AN Rosa multifiora r
Z 4 sp. Carex sp. r
TH I sp. Cirsium sp. r
1AXH¥7 35 Prunus buergeriana r
FVIEATVY Salvia lutescens r
A15¥hz5 Acer mono r
NV Y a Y Clematis japonica r
YSH Yy S Y Enkianthus campanulatus +
AN FIATT Acer siboldianum +
A=A Pourthiaea villosa r
A& yoNF FEuonymus planipes r
—vEF FEuonymus alata +
N & Quercus mongolica var. gosseserrata +
# v 5%} sp. Polipodiaceae sp. r
NGl S = Carpesium triste r
bRV Y sp. Platanthera sp. r

fONEIY

Acer palmatum +
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Table 1. Continued

HEX

V=] FERRRE Quadrats
Stratum Species
1 2 383 4 5
TR& AX75¢ Athryium niponicum r
Lower ErYVRA Chloranthus japonicus r
(1.2m>) I XF Cornus controvasa r
TvavhxF Acer mono forma dissectum r
IVTU XS Goodyera schlechtendaliana r
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Fig. 2. Number of main tree species in each height class.
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Fig. 3. Patterns of variation in Picea
polita in three enzyme systems.
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Table 2. Number of genotypes and gene frequencies at different stratum

BinTE =] g TR EXEN
Gene locus Upper Middle Lower Entire
Got B
Observed geneotype
aa 37 47 49 133
ab 3 3 4 10
bb 0 0 0 0
A% 40 50 53 143
Number
SRR
Gene frequency
a 0.963 0.970 0.962 0.965
b 0.037 0.030 0.038 0.035
HiteiE
Expected genetype
aa 37.06 47.07 49.08 133.18
ab 2.89 291 3.85 9.65
bb 0.05 0.05 0.07 0.17
X2 0.061 0.048 0.082 0.188
Est HEE
Observed geneotype
aa 0 0 0 0
ab 3 5 6 14
bb 33 37 48 118
A A%k 36 42 54 132
Number
e
Gene frequency
a 0.042 0.060 0.056 0.053
b 0.958 0.940 0.944 0.947
HfeiE
Expected genetype
aa 0.06 0.15 0.17 0.37
ab 2.88 4.70 5.67 13.26
bb 33.06 37.15 48.16 118.37

x° 0.068 0.168 0.187 0414
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Table 2. Continued
B TFRE L& g = 2fF
Gene locus Upper Middle Lower Entire
Dia e

Observed geneotype
aa 0 0 0 0
ab 1 5 2 8
ac 0 0 0 0
ad 0 0 0 0
bb 15 19 26 60
bc 6 6 6 18
bd 11 10 9 30
cc 3 1 1 5
cd 3 6 8 17
dd 1 1 2 4
Eilrg 40 48 54 142
Number
WE
Gene frequency
a 0.013 0.052 0.019 0.028
b 0.600 0.615 0.639 0.620
[¢ 0.187 0.146 0.148 0.158
d 0.200 0.187 0.194 0.194
HAFFE
Expected genetype
aa 0.01 0.13 0.02 0.11
ab 0.60 3.07 1.28 1.96
ac 0.19 0.73 0.30 1.27
ad 0.20 0.94 0.39 1.65
bb 14.40 18.13 22.04 54.50
bc 9.00 8.60 10.22 27.89
bd 9.60 11.06 13.42 3.57
cc 1.40 1.02 1.19 3.57
cd 3.00 2.63 3.11 8.72
dd 1.60 1.69 2.04 5.33
x? 3.921 8.557 12.733** 18.123%*
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Table 3. Chi-square test on gene numbers among strata
o o HIEE Observed . % Expected
BETE & T

Gene locus  Gene LB g TE 21K tE g TR 21K
Upper Middle Lower Entire Upper Middle Lower Entire

Got a 77 97 102 276 77.2 965 1023 276
b 3 3 4 10 2.8 35 3.7 10
At 80 100 106 286 80 100 106 286
x?=0.114

Est a 3 5 6 14 38 45 5.7 14
b 69 79 102 250 58.2 795 1023 250
&t 72 84 108 264 72 84 108 264
22=0.253

Dia a 1 5 2 8 2.2 2.7 3.1 8
b 48 59 69 176 49.6 59.5 66.9 176
c 15 14 16 45 12.7 15.2 17.1 45
d 16 18 21 55 15.5 18.6 20.9 55
&t 80 96 108 284 80 96 108 284
22=3.744
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Summary

The vegetation was surveyed in a natural forest of Picea polita and in its neighboring
secondary forest of Pinus densiflora at Yamanakako, Yamanashi, Japan. Regeneration of P.
polita was observed in the P. densiflora forest which was regenerated by forest fire about
100 years ago. However the pure old stand of P. polita had declined considerably and no
advanced seedlings and supplings of P. polita were observed. The genetic structure of P.
polita in the P. densiflora stand was investigated by isozyme analysis. The regenerated trees
of P. polita in the P. densiflora stand had a multi-storied composition. However there was no
genetic difference among the stories. The P. polita individuals growing in the different
stories are considered to belong to a population holding a gene pool in common.

Key words: Picea polita, Isozyme analysis, Natural forest, Genetic structure



Genetic Structure of a Picea polita Population
in a Pinus densiflora Forest

Yuji IpE

The vegetation was surveyed in a natural forest of Picea polita and in its neighboring
secondary forest of Pinus densiflora at Yamanakako, Yamanashi, Japan. Regeneration of P.
polita was observed in the P. densiflora forest which was regenerated by forest fire about
100 years ago. However the pure old stand of P. polita had declined considerably and no
advanced seedlings and saplings of P. polita were observed. The genetic structure of P.
polita in the P. densiflora stand was investigated by isozyme analysis. The regenerated trees
of P. polita in the P. densiflora stand had a multistoried composition. However there was no
genetic difference among the stories. The P. polita individuals growing in the different
stories are considered to belong to a population holding a gene pool in common.

Operational Efficiency of Thinning with a
Harvester-Forwarder System

Hideo Sakal, Masahiro Iwaoka, Sangjun PArRk
and Hiroshi KoBayAasHI

Operational efficiency of both line and qualitative thinning by a combination of
harvester and forwarder was investigated. The theoretical operational efficiency of the
harvester fitted well to past operations when adjusted by a correction coefficient. The
productivity tended to be higher as stem volume increased. Operational efficiency of the
forwarder was derived from its cycle time. It was more affected by loading and unloading
time than moving speed and hauling distance.



