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The paper refers to the analysis of the natural larch
forest and of plus frees selected from the forests in

Yamanashi of Central Honshu, Japan.

Takanobu Furuxosm

Abstract: The paper is a report on an investigation carried out on the stand
compeosition and plus trees of the natural larch forests in the head-water of
River Fuji of Central Honshu. The ficld in which the investigation was made
belongs to Yamanashi Prefectural Forests, Today, the area of about 2,700 ha
are naturally stocked with Tarch. From the viewpoint of geographic distribution,
these larch forests were divided into four local strains by Matsno TARAHASHI as
follows : TPujisan, Minami-Alps, Yatsugatake and Kawakami- Higashiyamanashi.

Then, the paper confines to the two outstanding districts of Fujisan and
Kawakami- Higashiyamanashi, The district of Fujisan is under oceanic climate
at the border of the warmtemperate region, and the climate in other district
is more continental, On the soil with old volcan'ic parent material, the larch
grows only on mountain ridges (I')), along the torrent after a typhoon in little
valleys (1) and burned area on the gentle south-slope (T5), these forests belong
to Kawakami- Higashiyamanashi local strains. On the cother hand, on sites
with wvoleanic lava such as Mt, Ifuji, bare lands arc given it a chance to
regeneration @ on timber line, a lava (low (1), eroded gullies (T,) and burned

area, at the foot of mount {T;), we can expect regeneration too.
1. Sample plot investigation.
According to the age of natural larch trees, the auther set four helt transects
on Mt. Fuji, and three on the other district as following Table 2 and the stand

compositions of each plot are summarized as Table 3—10. Excepting the

extreme habitat ('T3), the normal suceession of natural larch forest was shown

in the next figure. | "I Teprolopis——————————Shrub (T, T |
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The pure forests dominated by larch are found in the eatly stage (Ty Ty
When the generation reaches the middle stage, the excellent larch forests (Ts),
upper layer are dominated by larch too, and under layer by other species
(Tsuga diversifolia, Abies Veitchii). The trees grow up to 41.5m high and 0. 8m
D. B. H. and reaches an age of 110120 years. The Volume per ha of the
species goes up ta 1,000m?, and the present forest will be replaced by other

species, 1, e. the shade bearing species,
2. Clomparison,

The purpose of this study is to compare the morphological characteristics of
larch trees at each district, On the subject of the difference in the tree growth,
the wvalue (D. B. H, height, volume) at Mt Fuji was lower than other
district, but it is difficult to compare essential growth each other, because we
must always recognize this factor which is influenced by soil condition. The
comparison with the other morphological characters (stem, branch, crown and
such type) is very interesting subject.  From the Table 11, it seems thar the
types at Kawakami- Higashiyamanashi district have full bodied (non-taperness),
narrow crown and a few clliptic growth stock, while at Mt, Fuji they have

adverse factors.
3. Selecting plus trees.

When the plus tree is selected in the natural forests, it has to study on a
mass of trees, Then the works were dealt in T, T, Ts Ts and T, forests.
These trees are shown in Table 12. The auther takes morphological character
as the select-indicator rather than the present volume increment of cach

individual,

B g OUBRAESETAERS 7= Y05 {ICEHR L8 LELR & BHUFR
EITDNT, E OB & TR T R & e LT,

FHEOEBERBIFERAR L LIZEM CTthh, —BITSEL FoRH i, » o<
ARSI LT 0B, FoBETBCy 7, 22y 7554 L, 100 15 o
HTlReBfeind, 28Tz roE5T 28525,

WAROERER BT 5 &, N E—RILERIERC s ik e led i
xR L - T, Chitd SRz 50 EF2 005, TN AL
W% e, Bglchbo b, Zv-a203lR-C L, BifaReT Moo
OLT. J F—EUFREEAMER T WY, Zobdibit, wildtoEoLsie s Lo




— 11 —

TiLieh -1,
E B, CRLOERBHENS Y 7 AROREYRLIN. RtkoBairEEREo T
BRI TS D, b LA R B A BV ORI T A AR ITE o 1,

-3 z il 3

AR O I THHAC IR S G L OV AR R 7= Uikit, BHAOMRE L Licif @b Lo
BHaHM, —FHH 7V OANTHERL SHROPERIENCESICE -, BERER L2 - UL
DOB D, ToTEALRD DL, BE, pRHHTTOS T oV ofBtbIkEEIcE S T, B
EHERTVASTIH, FOHEERLY - TLBE, KAMEMNN AR BB Sl oT
HO, FOMORMEOREHIDBEZFERE S THRHLLLDIR, B Thiins 2 L TH
Do 2OX A3 —oORFEOLODAMNEERT2 2 &k, L LLEREC LD, #Hl, 4R,
W A F O RARHI R ERENRS L LT, ERGERE LGB L 2T DA
B ETHD,

EEY ik, ANPEORED 7 =Y w7 £ BB b 8 BRI fo, F IR [\
EE o hlolie s EF—HIURREY, HFxa 7oy othDifHEA5 L, ChB 2R, o411
ERizLoChdEvoThd, CHIZI AL, BIEA ks vy 7= YR )ILEH 2 BH
TWBDT, HiT, MOMFORERL S 2 ALELw o bicle b, i, FEHRE o T L
2, 3 OWED OB AN LERREIC I 253, Bo&hERbabhb iy, L, &7
= VAL, WO &S & 2 ALDOLSHT AL O TH S b, HERANIL, 2l b EEhe i
AL, Lind, & 7w kB oTEES LIEET 5 &, TR T L 70 = v i St s
EhEhEOQuEMEuLoEBbid, LA - o mm o R 2 K o5 & EAo i
. AGCEBEETOZM A 4, T LAMOEHRIZ AL SRERAENRH LD TRl b L EL
Biva, —fid 7Y O EHEENL, 1985458, LMD TE RO $ oo,
FHEE Thbh T a0, DoBERLENST, Bhhoins o LA, HEaETA T
VB Bk O BIFE & L, REHEEA Loob 0w, ool E M v T, B
LTCHIEORED 7=V - T2 E 5 ML RGIZENcH B, & {0, &7+ YTk T
i, Lok i@Miabochh, LobtoadmdlohictlEiibo b o AnEFLTuEDT,
il -~ CEE L T <feve Fofod, HEHEECETINE, FPEhEhbs ok
Zihn, UL LEEROBE L Hir, RAHOHATAZ B Ui EEB 58, ThinflisCf
W ThH 7=y OBETREHFT D ELLL, Thby 7 y0eiHkiRoiSgri<xch
Bo % TC, AWEE, FES 7oV OENNGHEAT LA o te b &, BIEDBREN 7T %
BRI T 50 ME L LT, IR ToRENLRAY 7 v Y HOWER0RHRE, + 2
MHEENT 7 AREOESFAFRT I L LA,

fode, T O¥HO—NL, Fo Yo DR, R, PLocEMANNIG 11960 dEISRR L7ofS, Kb 7=
VORISR E L TR L TR S,




7R VRBEBOSH

WER AN PO LFEE S 0, BEZES AR E ECTEER TH S, Tihebb, B
ArE L PEEE 707 A, BT A SBIC AN - HRIE « BMOFUAED, £ LTH
IXHEED BEE L KEERBS S B, 2 bOUNLTA LEE 1, 500m 725 3, 000m £ h D&\
WThzmb, L AKEoRFNARANF=IRFH LT B, CHhAREOSFEY X 5T,
s &, Bkl M7 aevA, ArERION E-HURED 4 BTl - T b, hb, Rekd
7 = v ORI Bt 3 REEIL, #2, 700ha L XD, FORFRIL, TLIGRE, BREA
B EERORMEERIC L S L1, 600ha R b, JI| LRI, oA v o, BRI
Z B B, TREEE AT T, 500ha EHEES R TV BOT, MOFERKE AND & 800
ha (2B b, FOME, H7 V72 LN BEOFREHS T 485 LT 300ha ¢ 5,
L LA 7= YILETHR T S 5100, BAOBRSELIT - T, olfisiBaT 20T, 1H
TeFiL oM Aiz {

Wiz s bRE D 7 Y O GHER Y REAN ST, tovihRid 2, 3oRNhLHED Th
e, BIFDILIITE, Chitkdd, KM, FLUREET7 V7 ARIEEED S
fiiz, ArEHREN E—HIIELRIPEEATE b - 0D, Fho, ghilid & ICREORE N
<, B 2, 400m oEIARRA L, A = VRO R A B GY, FomBMc, iAo
il & o O, RUBERBHI AT LT3 0C, L& b v 3 BAMFTH D,

LHAREOS FITIITONT, 20 o RO, —Hina e w y CRERT ST D
BT ewnT, LN HADHRIRC 4T 2 RMICER L2 L5 THD, Tiubb,

Table 1. Distribution of local strains
and its habitats.

. Range of Climate
Local strain It Geology MMoan | Annual
alt. m 3 7 i
ternp. l_l_}'aill}f'ali Station{Alt, mr)ﬂ
1,000~ | Basalt, 10.7 | 1,871.3 | Kamiyeshida(818)
Fujisan 10.0 | 1,707. 5 | Funatsu (840
2,800 | Lava | 49 ¢ | 2,174.5 | Shigji (820)
1. 500~ 12.6 [ 1,265.7 | Kamikane (650)
Kawakami-Higashiyamanashi Granite | 12.0 | 1,259, 6 | Mitomi (670)
2,600 8.0 | 1,747.6 | Otiai 1,122
1,500~ |Palaeozo- 12.4 | 1,799, 4 | Gokai (5503
Minami-Alps — | 2,228.0 | Suzurishima (440}
2:300 |ie-group | _ |y 989 ¢ | Nishiyama (670}
Y 1, 500~ . .
atsugatake 0 apg |Andesite 1 8.9 | 1, 423.0 | Kiyosato (1,280)
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Table 2. Table of vegeiative surveied for larch stand.
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Table 3. Form of field noté
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Fig 1. Method of crown projection
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Table 4. The stand composition of

T, forest.

Species Number of Height (m) D. B. H. (cm) Volume ,

_ ) tree per ha. max, | min. | mean ;Bax { "min. | mean per ha, (m?)
L. leptolepis 77 25.0 17. 5 21. 6 62.5 42,8 51.9 142. 1
T. diversifolia 708 21.0 4,5 10. 6 49,5 50 18.7 254. 4
A, Veitchii 27 1%. & 4.0 11.8 51,5 6.0 22.5 64,3
Other species 100 18. 0 8.0 [3.0 40.0 2.0 25.40 3.8
Total Lios | | | | | | 0.6

Other species:

Betule Ermani, Acor ukurunduense, Prunus nipponica, Sovbus Commixte
2) Ty
R HIE 24 FFELNGE (7 1, 900m
Mo wehibodiiicd L0k & opmie, #Ha12°~21° O MBIETH D,
ekl 10m<X96.7m  (HHERE 100m>

Table 5. The stand composition of

T, forest,
: Number of Height (m) D. B. H (cm) Volume
Species tree per ha. |~/ - er ha, {m?)
N . P ‘| max. [ min | mean | max. | min. | mean. b oo
L. leptolepis 1,293 27.0 2.0 19. 4 47. 5 2.0 23. 8 699. 6
7. diverslfﬂﬁ(l 517 23.5 5.0 9.2 25.5 5.0 9.0 17. 6
. Veitchii 817 24, Q 7.0 14,3 40. 6 8.0 24.0 246. 2
Othcr spccnes 0 0 0 0 0 0 0 Q
Towl | 267 | | ] | | | seas
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Table 6. The stand composition of

Ty forest.
Species . Number of Height (m) D. B. H (cm)} Volume
tree per ha. | o0 | min, | mean " max, | min, | mean per ha, {m3}
L. leptolepis 126 17.5 50 1 104 | 268 0 [ 150 180.8
1. diversifolia 21 1.0 5.0 7.1 2.5 4.0 2.8 11.3
A. Veitchii 152 13.0 4.5 7.7 27.5 5.0 14. 4 125.0
Other species 44 9.5 4.0 6.4 19.0 3.5 10. 8 17.0
Total 535 | ] | | | 3341

Other species:

Sorbus commixta, Rhododendron Fauriae, Betula Ermani.
9 T,
e e S G
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Table 7, The stand composition of

T, forest,
Specics Number of Height (m) DN B. H. (cm) Volume \
1ree Por 1., _min, [ mean | max, [ min, [ mean | P71 (19
L. leptolepis 24 | 300 | 60 | 2000 | 480 | 40 ] 35.2 259, 4
T. diversifolia 153 24.0 1.0 8.9 5¢.0 4.0 4.5 361.7
A, Veitchii 810 9.0 2.0 6.5 15.5 5.5 8.5 215
Other species 175 9.0 6.0 7.5 14.0 5.0 8.6 2.9

Total 1,162 [ ' ! | ] ] | 645. 5




Oher species ;
Abies Mariesti, Betula Ermani, Betula Maximowicziena, Picea jezoensis var. hondoensis,

Pinus parviflora, Pinus pentaphylia
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Table 8. The stand composition of

Ty forest.
Species Fumber 1of Height (m) D, B:_, H (em) \fillin;e( )
) - e Per AT max. | min, | mean | max. | min. | mean | per fa. {m
L. leptolepis 972 4.5 4.0 | 30.3 | 80.0 9.0 [ 32.2 1038, 4
T. diversifolia 867 13.5 3.5 8.0 24,0 4.8 12. 4 63.7
A. Veitchii 21 5.5 5.5 5.5 7.0 7.0 7.0 0.4
Other species 529 2.5 [ 3.0 7.8 33.0 2.0 17.5 28.2
Total 2,389 ’ ~ , f [ | ’ | 1130.7
Other species:
Picea jezocnsis var. hondoensis. Prunus Ssiori, Sorbus alnifolia
Clethre barbinervis, Betula Ermani Prerocarya rhoifolia, Hydrangea paniculata
Betula Schmideil, Betula grossa Alnus Matsumurae, Cercidiphyllum japonicum

Acer ukurunduense, Acer Tschonoskii
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Table 9. The stand Composition of

T forest,
Species Number of Hecight () D. B. H {em) Volume
e trcc per ha. max. | I‘:ﬂ%ﬁm[ mean. | max, | men. | mean per ha. (m3)
L. leptolepis 684 28.0 50 6.8 | 47.5 6.0 | 19.3 130.3
T. diversifolia o 0 a 0 0 0 0 0
A, Veitchii 0 0 0 4] 0 0 0 0
Other species 425 21.5 ' 4.0 8.9 48.0 3.0 11.3 51.4
Total 1oy | | | [ | | | ene
Other species :
Salix Reinii, Prunus Maximowiczii Betula Platypliylla
Sorbus connnixia Kalopanax seplemlobus

T,
bR 25 IR BT
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Table 10, The stand composition of

T, forest.
Species Number of Hieght (m) D. B H. (cm) Velume
o tree pcrha " max, | min, | mean | max. | g‘liﬁ‘.m}w‘iﬁéﬁii per ha. (m?)

L. leptolepis 742 5.5 3.0 | 8.1 40.8 4.0 12.6 70. 14
T. diversifola 20 4.0 4.0 4.0 8.0 8.0 8.0 0.2
A, Feitchii 0 0 i ¢ 0 0 a 0
Other species 321 13.8 5.0 8.3 41. 8 50 15. 5 94.2

Total 1,083 | | | | | 164. 56

Other species

Acer rufinerve, Alnus hirsuta. Pinus densiflora

Gercus crispula, Fagus crenala.
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m %k K O I B

VE TR 7 ORI ELHERTHEE L L0, W B E LR 7Y LR LR,
HWHEXCHAE L Lok, I E—wUEREFELR TV 5, 2OWEORIZEL T R R LD,
Fegaticly, s

OB K NS N 4 28 s R HERH LThA, HLZDO LY
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Table 11. Growth of larch by local strains

Total mean Growth in thickness per 10 v, o.

_ Plot increment (mm)
Distriet No. | 8¢ 1).B.H Tleight, Volume| }7071 5’07 "’20( 73207 72073?” """?Di ]?° )
(em) | {m) | (m?) {120{11¢|100] 90 | 50 } 40 | 30 | 20
Fujisan Ts 30 0.47 0.3 2.3 231 46
Kawsakami-Higashiyamanashi| Tg 50 0.4 0.3 2.6 4116 | 24 | —
Fujisan Ty | 110] 0.2} 0.2 é. 4 S5 41 4fj—|—|—|—
Kawakami-Higashiyvamanashi; T'j 120 0.3 0.3 8.7 71 7112 —f—1— 11—

Ty, Ty, : Fujisan strain

Tg, Ty : Kawakami-FHigashiyamanashi storain
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SR 2T, goflth, Eofily, MUESE VTR, ThHOBEILIbRES
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BhH, TITIALOERE L LA, Tor Ts, Trd TeD 4 FFor vy M2 THEELT
Az FOFEFRHEZE 12 MO TOREMA G, CoORTAGAET, £NEdE K EEiicsh
Do TOFEREFIZRTRULY, S0, HREVEPERV-TUL, ThHoind > TEBLME
DHRANOBIEE A T 20, FEYRETHEHNE 502 RE Loy, Ezihbiy, 8
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SR BOFHC T S HEARENL, HolsMmdTA L L, DTk R oM onti
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O FOREE, B, 77 -2 R0 3OS TRALTRE LRO X 510k D,
1 BoEDINEL, T, BREREE LR I LA ED BRI,
2) 7w - xOTHARESAR, HAKRE LE-LIRL YN L—HUFSRO in 7 v — 2 EECE
THI B - FOREDENRE LT~ T D, Tiobb, i~ EEOTBRMEECH
Lo ET A, ks, MBI LT EA VWL A TH S,
3 BB, WS E—HIIFARNER T %, Tibh, #4640, Lathd Lkl
AL DS ARBOOESAT e, Bolhd L <y, ik, BEdamEEo
b N E—aB RO FRARE LT B,

Table 12, Cemparison with morphological character,

Stem Crown Branch
Plot No. D S
‘EG|C&R'HM K.S | CF | C.R | S.P
Fujisan 63 | 108 | 643 | s L3 | 39.5 | 18.8
Kawakaml-H?rgz;sthyamauashl 4 6.4 | BT 47 2.0 48.0 ' 16.0
|
Fujisan 59 | 128 | a5 | 0.7 | 8.1 | 6.7
Kawakaml-ng:z;sh1yamanashx 5 4 9.9 93, 8 58 1.6 46.7 90, |
¥ (CR) _ Crown height «100 fgro i o (G5 R)_ Number of creck stem <100
Clearing ratio Height of tree Creek stem ratio Totall number of stem
HfEE: (S.P) _ Height of lowest dry branch iR (E. G) _ Long D.B.H—Short D.RH
) —reght of lowest dry branch a4 i . %100
Self pruning Crown height Elliptic growth Average D.B. H
g 0 (K.8) _ log S - 0.803log D (1) Tree height

Spacing value

s (C.¥) . Crown length

Crown form Diam. of crown

e, WHERE ("D _ Height of tree (m)
Height—Diameter ratio D.BH (cm)

{2) Crown height
I (3) Height of the lowest

dry branch

(1) Diam. of crown
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Table 13. Table of selected plass trees.

; Diam. | Spac-
sLt'?:?x} Plass trees name (Com;])_frctzrlilctit No.) D BHlﬁclthmg‘f;m [(213;;1111| ‘,ali:;gl Age
Yoshida 101 (Y101} | Fuji 21—To (Ty) [21.5] 13,3 | a3 | 65| 35 | 15
Fujisan # 102(YH02)| # 22 (To) | 42.5 | 28.0| 6.0|18.0] 45 | 110
s 103(Y10)] # 22 (To) 1486 | 25.5 | 5.5 (140 39 110
# 104 (YlOé) # 95—Ha (Tz) 1401115 | 3.9 3.5 52 23
Enzan 10] (E 101) |Fuefuki 48—Ha('T 5) 355 137.0] 5.8|28.0] 48 113
Kawakami-| »# 102 (E102) | # 48—Ha(Ts) | 43.5 | 41.6| 62| 250 46 | 110
Figashi # 103 (E103) |~ 48— Ha(Tg)| 3.5 | 236.5| 9.9 2.0| 63 | no
v 104 (E108) | » 28— 0O(Tg)|38.01240]| 7.7| 5.6[ 59 46
yamanashii - yo0 epio8y | 4 28— O (Tg) | 45.5 | 28.5| 9.11 40| &3 | 71
# 106 (E108) | » 28—O(Tg)|40.0 | 26.5| 82105/ 60 52
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The left tree on each figure showed average tree in each plot, the other plas tree from each

one (T: Plot No, E, Y: plas tree name).

Fig. 3 Diagramatic form of plas tree and average tree on each plot.
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Tine line: Orher trees

Thick line: L. leplolepis,
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Phot. 1.

View of upper layer at Mt Fuji
(Ty)

Pliot. 2.

View of lower layer at Mt Fuji

(T

Phot. 3.

Larch {orest near the timber line

at Mt Tuji (Ts)




Phot. 4.

Pure larch forest of south slope

at Kawakami-Higashiyamanashi

(To)

Phot. 5.

Larch forest of mountan edge at
Kawakami-Higashiyamanashi

(T

Phot. é.

Excellent larch trees of river-side
at Kawakami-Higashiyamanashi

(Ts)
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Height growth responce of Japanese red pine (Pinus densifiora)
and Japanese larch (Lariv leptolepisy plantations to solid fertilizer

application.

Aizi ANDO *

Takanorl YAMANE *¥

Abstract: The fertilizer trials for the young plantation of Japanese red pine
and Larch are carried out on northern foot of Mt, Fuji by Yamanashi Prefectural
Yoshida District Forestry Office. Experimental plots (Fig. 1) were established
during 1958 to 1960, and were measured in March, 1962. Each plot was treated
with solid fertilizers at the rate of 375 kg per ha (Table 1).

In every plot, it was recognized that fertilization affected more or less on the
elongation of trees (Fig. 2). Red pine showed slightly increased growth, how-
ever, there is no statistical significancy. The height of Larch exceeded control
by about 10%, 20% at two and four growing seasons after freatment, respectively
(Table 2). As regard to the season of application, it seems that treatment in

spring is better than in autummn.

E g EtiliodtA{ c9S8TEnbERRBHERBC LD, 7A=Y LB Ty
HEh£h 4 2P0, IEERBIARE SR T2, 1962970 3 Aol Licti R
SEODEDCH B,

Bz X b, WEhoiEihchERERMEERNS, TA-YEAT vV LD
L oie, Tiodbbh, 72 =R VEERPCRE (o, HE
frde b X2 e oin, I 7w VTR LC2F2 8100, 44572 220%03 RS
DEBEX ot BLOERHE LR, FFOHPBBEINIZIL LI Cho1,

ES x h =3

HARoFEbE L  LTEHETFD5HE90 6, H~ORIE B2l ad X 5l TEL,
WS { oIAR AR HET 2 EMRFHERITCE, IEEEHY RO LD AR s ok X s
T, CoRFOFEESSHRIE TR T AR Y LA T e Vi oW TERB AT L, XA,

* ¥ L ER S  Forest Experiment Station, *% ([|JBURLILEEST Forestty Sec., Yamanashi- Pref.
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Fig. 1. Location of experimental plots,
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Table 1. Yorest age, topography of experimental plots, fertilizers

and date of establishment.

" . 3 Z 0 . S
R R mooR | g ees g
En\’lronmental COﬂdl[lOH
Plot o (e s e Date of
Species | No. | Age B omlm)) g5 ) OB Rerilizer | establishment
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Table2. The ratio of height and clongation increase by fertilization

and the significancy of these increases,
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