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Process of Loblolly Pine and Slash Pine planted in the Shikoku Region
Part 1. Height growth and preparation of the volume

tables for standing trees
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Name of
experimental

__forest

000 il

Sugawa-yama |

Fs ben [T FRRAE A Tt (/M\ [
;Speciegﬂn Area Planted Admlmsuat e
: (ha) year position

RS DT

| Position of experi-

mental forest in

| the natlon 11 forest

| _ o T
ATy A 0. 892 |+

| “Slash pine IR

i i
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19544 2 J
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75y / At A
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Fig. 1 4} H B RAEREY
Location map of experimental forests for loblolly pine and
slash pine in Shikoku Region.
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Table 2. H @ R B
Item of En-zan
| e B M| gy | AN
i T MAAEN | K %ha T fiy Number of Area (’)fﬁ Number of
= ] | Planting original samnle trees in
Speci Planting density Area planting 10,?3 sample
pecies ! date number/ha trees b plots
; ) (ha) (£ (ha) €N
1, 000 0.617 673 0. 0908 72 |
- — — 0.0915 92
2, 000 0. 621 1,251 0.1151 152 |
— — — 0. 0961 158 |
25y v awy | 19614E3 | T |
| 3,000 0.500 1,650 0.1378 342 |
Slash pine Mar. 1961
‘ — — — 0.1289 276
|
| | '
! 4,000 0.731 2,982 0.1439 390
— — — 0, 1386 448 |
N E S —— ”‘
1 T;ﬁl‘al 2, 469 6,556 0.9427 1,930 |
| _
Table 3. 75 % WK %W # & o # R
Number of survived seedlings
i i1 XK
B A B Dead trees
woom | WEREE e | %1 mom o £ 20 A E |
Planting number 1st investigation 2nd investigation
Species density of trees S P - BES i&’*w‘ -
Number Rﬁ} Number | Riio
k) ) of trees (gyg) of trees (%)
@) © &)
1,000 673 | 135 20 15 3 [
2, 000 1,251 217 17 5 0.5 |
ATy awY
3,000 1,650 351 21 0 0
Slash pine |
4,000 2,982 1,055 35 0 0
i T?‘Eal ‘ 6,556 1,758 27 ‘ 20 0. 4
i ' ! —
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FEHAFICET 257 — L=V ERT 9 ¥ a< Yy DEEREBICOOT)GEM » #% - &) - -
it} D N EA
Experimental Forest
}TI % 2 WE 26 b &
N | BRI AE e g i %
trees/ha in Name of . .
sample plots sample plots Operation Remark
)
. =
793 Upper 1000
: N )
1,005 Lower 1000
. E ‘
1,32 Upper %000
T .
1, 644 Lower 2000
| - PN i BEMER R 19744 3 J]
2,482 | poey 3000
1?!]? Undecided Sample plots were established in Mar.
2,141 . 3, 000 1974
’ Lower ’
. &=
2,710 Upper 4,000
3,232 L ) 4,000
LOWer
— I
_ - L -
&R O AR B (Yl R B D

and replanted

(En-zan)

il N
Ti a1 Number of
ota replanted
* ;5( = seedlings
Number Ratio
oflEses | @) )
150 22 | 150
|
222 | 18 222
i
351 21 350
i !
1,055 | 35 | 1,003
1,778 | 27 1,728

LI N BNV NS ¢

Number of trees

after replanting Ui ¥
TE R W R Remark
Number | Percentage
of trees ‘of recovery
B CS N R 25 N R -
673 | 100 51 [EFEA 196148 9 A
lst investigation in Sep. 1961
1,251 100
552 (A4 19624F 3 J]
1,649 100 2nd mvestlgatlon in March
1962
2,930 | 98
| B ORE 196283 J]
6,503 | 99 Replanting in March 1962

Note) The same seedlings as the original plantings were used as replanted seedlings.
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Table 4. [ WOBR oW oo i S
Investigation of En-zan Experimental Forest

th EE

0°C, SRR

OhZER I LTNL

H - T, PASEMREMLIEE 64 SRIED/NIEDHEEE 100~160 m
L, KRR oD EER T, i 30°~40° ORICH %,

576 L, —EIC BeEr B IEA5 4 LT

14 34.0C T

Fig. 2 IKR9 & 51T 1,000

- CIHFERERTD I,
BOTEKR SN IREBREZD D

Tob T ga)

S i

T DMIEDERD SNIcDT T ORHEDKT &6

I ; ’ : i
Sample plots [ & % K Number of trees Volume
_ PEIEE R AR | SRR S R
i ] Avcr- AV = Average
o 1 X 47 i ({ s : ,‘gegﬁlght of| S]\ U e »i{ ha ¥ b é (Lf‘ LIL ha ¥4t
rigina ’ s 1dme | ominant! Sample = ample 1
planting | Section of Area ter | height trees plots Per ha | ‘ plots | Per ha
density  sample plot o e | e
per ha | PPN (md)  (em) () (@) GO G | @) (mY)
. T ‘ i i —
i Lr ! | s - -
| 208 | 8.9 6.8 8.9 72 793 2,085 22,966
1, 0004 | Ulg\zper %ot‘ |
:Lower r;lot 915 8.5 5.6 8.1 92 1,005 2,164 23, 658
| U'J; ] % (| 1181 ‘ 8.6 6.0 8.7 152 1,321 3,878 | 33,696
2,0007%: VI]%pCT E;O | i |
Lower I‘ﬂ‘otg 961 8.6 6.0 8.4 | 158 1,644 3, 884 40, 417
R R R ; L
i Ui"~ o 5’51 (L3786 5.1 7.7 342 | 2,482 | 4,729 | 34,318
3, 0004 | ,lrf.Pv— %;0 ! | |
| i | - / 3 i
iL()Wcr olot| 1,289 6.3 4.8 7.5 276 2,141 3, 440 26, 694
| : | |
| X : .
| L A 1,439 5.2 4.6 7.5 390 2,710 3,474 | 24,142
4,000/ | UpPer 11?;,01
L{;wer plot| 12386 5.7 4,8 | 7.2 | 448 3,232 4,546 | 32,806
‘ o j S N . _
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Table 5. # o

M
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Item of Matsunokawa-yama Experimental Forest

B ow o BN R

o @  EEREA

Species Plggl‘;ng
F—gwy
Loblolly pine
19614E 3 H |
ATy ¥ 2TV Mar, 1961

Slash pine

ek JERIAR | EHEMbAOM B¥ER ha | ;
K ¥/ha Number BHEHIRFE Number | X OAR¥  FREEHY, | i
Planting | T ¥ of Area of of Number | Name  Jfi % 7| i *
density | original | sample | trees in of trees/ha of | j
Number/ | Area planting = plots sample in sample sample  Operation Remark
ha: trees | plots plots plots :
. | h . | he s R i '
Go_ | MGy G |y G I S
| | 7= & = VIC3BEREIRE LTV
3, 000 0.934 | 2,810 — — — — AN
I - | No sample plot for loblolly pine
1,000 0. 400 390 | 0.0314 22 700 5 j
| i
— - — | 0.0314 19 605 6 |
2,000 0.553 998 0.0314 40 1,273 1
— — — 201 2 S P
0,020 20 995 2 P
R I ici BHEMEE 1972423
3, 000 0. 398 1,031 0.0314 49 1, 560 3 Undicided Sample plots were established in
Mar. 1972
— — — | 0.0314 52 1,656 4
4,000 0. 400 1,334 | 0.0314 39 1,242 7
— — — 0.0126 26 2,063 | 8
at 75 7 y
Total 1.751 3,753 | 0.2211 267

ey

)

o FE A UG Y

E1E &

[
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Flo, ATy va=wvRIoxlBT, 1REDE

DM Bt d COEDOK T & HFICHIRTIE 1T - 720
TDEHI, F—2 <V iFhiES TG NG SHNTDITH L, AT ¥ a=wYT

1 20% L E ORI Ut
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Table 6. HAPIRIGHA ORE R & BIREAS Gt Nzl
Number of survived spedlmg and repjdnted (Matsunokawa yamd)

| I jﬂt o e
b T Rt e cad trees N trees after
o g TOREBERAL o a2 e s fember  replanting
C . 1st 2nd. i 1' | xj %
Species Planti-n (1?11;111%;‘;1;}' investigation investigation ,,T,O,t,al, midntad el ‘Per-
pese densitig of trees A B e | A B | | A B wsgedlmg‘l\umbu centage

; # |
Number \Ratio I\Tumber‘Fﬂtl Number| o5 ) of trees of re-

| k) oS of&f)ccsg (%) of(;iics‘ (%) ()f(j/ﬁ?cs (V)‘ ) | () ((o%iry
T |

Loblolly = 3,000 | 2,810 2530 9| e 258 9 0o 2,8557| o1
_pine N | - L
1,000 390 108 28 44 16 152 39 135 3731 9%
2T s 2,000 998 222 22 as| 6 267 27, 242, 9731 97
< | ! ‘ ‘ ‘
3,000 1,031 241 | 23 62| 8 303 29! 265 993 96
Slash : i ! | ; | ‘ ;
pine 4,000 1,334 322 24 45, 5 367 28 350 | 1,317 99
it 3753 893 24 196 7 1,089 29 992 | 3,656 97

i |
. Total | ™ j | | ; i |




Table 7. oI BN B LEABRMICH T 2 BER O I ESE R
Investigation of sample plot in Matsunokawa-yama Experimental Forest

B AT oy ¥ oa =Y 7 7 < P & S s
Sample plot Slash pine ‘ Japanese red pine Total - —f\hj rfb@e%'ié\ﬁ
T N . L o N damaged trees
S ST T 4 n VN b4 ‘ M & ARSI d . N # ha %D :
No ‘}’;; ijﬁ- H,j*; FiaERE SEERE S Number of trees Volume ‘ lglé{il—‘]'zifiﬁéj}?; Number of trees Per ha 1%;2{251]6&11;;8
WEAREE B W | H O |Aver- | % Aver- | 1 A o
Original 1o 28T e o | Ere ha vy agefTOT e haxio| kom0 BRE ) mma
: iame- . | di - . |
%gﬁg&g Form Area eter height Sgig,&l ei Per ha Sgig tpsle( Per ha ‘dmmier; height Sg{gt;;le% Per ha gyfuﬁzzg\/olume Slanted ‘igati‘(:)l
er ha N * N trees
P (m2#) | (em) | (m) R R my | (m® | (em) | (m) (RN R (m3) | ) (%)
- [ i | T iR T
1| 2,000 | Round 3141 10.3 5.6 40| 1,273 | 1.332] 42,4 38| a1 35 1,114 | 2,388, 42,4 14 35
] G 10m) i - o ! e i o
! JE ! | | T i 1
2| 2,000  Round 200 | 11.2 5.7 20 995 0.770 | 38.3 2.6 3.0 23| 1,114 2,139 | 38.3 | 1 55
_ CEgem)| | 1 |
| 0% ' T | T
3 | 3,000 | Round 314 | 9.3 5.2 49 1,560 | 1.214 38.7 2.3 2.7 321 1,019 2,580 38.7 26 53
L CEggiom)) | N I ' . , |
3 M e ; | | | | I ‘
4 | 3,000  Round s1al 87! 50 52 1,656 | 1.160| 36,9 2,70 2.8 2l 73 2,388 | 36.9 23 | 44
ICEZ10m) | ‘ o L
M A [ ! ' |
51 1,000 ! Round 314 | 9.8 | 5.4 22 700 0. 599 19,1 2.3 2.5 46 1,465 2,166 19,1 2 9
o (Chkiom) ] f 1 i
| M B R ‘ ! ‘ I
6 | 1,000 | Round 314 9.1 5.0 19 605 | 0,448 4.3 2.4 2.7 l 79| 2,516 | 3,121 14.3 1 7
o (CEg10m) ! ' ‘
|l B ’ | A ‘ B T I
7 4,000 | Round 314 7.4 4,3 39 L, 242 i 0. 592 18.9 2.2 2.7 | 80 2,548 3,790 18.9 2 5
CEgloOm)| | S ? 1‘
5 w® i ‘
8 | 4,000 | Square 126 8.2 4.5 26 2,063 | 0.490 38.9 1.8 2.2 1 18 1,428 3,492 ‘ 38,9 9 35
| | = ; ; i i |
— T | - i —
SE Ei2] B | | | o ' \
Average 276 9.3 5.1 33| 1,208 | 0.826 | 29.9| 2.5 2.7 | 42 1,520 2,727 29.9 11 33

) 197248 3 J A
Note) Investigated in March 1972,

|
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U, SHE=Y OGBRIBFRELEVT 5 S Ui,
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I # & % K

1. HEgHoOSEEE

L1 @ & ik

ML B & MO NIED AL MR T, RBHERE & A REEX & & el o LTE &
DIBIZAG T 2ARD 74 vE2FRY, 74 YV EOE—IAREZRFRICUT, BEkR 1FEPS5EZTDS
FERC DI - THEZRIE Lic, WERKRI Table 9 ICRTEBDTH S

128, NIV TR, EREERBICIDERINTO D, #EERITHhN TGN, L
fedt o THRIBOBMBITHIC & D Sl kOB RZHERE Uiz,

1.2 25y ¥a<yOREEEOIER
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BEELUEVEREL TN S,
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T3,
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Table 9 IT/RT & DI, MRBMMICEB T 22T » ¥ o<y OBEAERE, k1~ 2F8MTcidEEA
EEFFDONIID - 728, 3ERT AP ST FHEHEDS » T 2 LHRBHOFT 13, MOJIDEDONE
&V BRI S SV U O TR EFHDRER L8 - 7,

ThiE, 259 Y2 VORECETHDANSLM, ROJNEONALERHMTE, Hkk2~34C5

SEREBO U, BK, BERAESREL, cnsoRFEESNbOEEDN S,

1.3 F—4£<YOEEEDHE

ROMEBEONBLRBMATOTF — 4=V ERT v ¥ 2wy OEBERBE, iK1~ 24MTRT~
E2YDEENRT v V2=V X OBRIFTH -7, SECAPLRBICRAT v ¥ a2y OFBEREIIE
RLEILD, ZOBMTENEREY, EEERARSIE LA,

COXIREASTD SNALBHE, T2 VBART v ¥ 2wy LDMBICEEDORE LYWL
BICHD, LOBLVWAGEEZ It EZEA 5N 5,

1.4 2BBWEMRRMORS v Yo vy &F— 2 <Y OFEHE O LR
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Table 8. &) % #® © B & £ E

Height growth in juvenile stage

R, 1961, 9 1962.3 | 1963.3 | 1964.2 1965, 3 1963.3 | 1964.2 |  1965.3 =S

WA AR ilal | #20E  FSE | Fald  WsE WE | B4l & 5 [a] o

I . d v Sep. March March |  Feb. | March March | Feb. March =

nvestigated year 1961 1st | 1962 2nd | 1963 3rd | 1964 4th | 1965 5th | 1963 3rd | 1964 4th | 1965 5th B

T | ) Wls0cmd o

HErR N, h - , LR o B OE K23 )
Name of VR AR Sz hi&) I =) (cm) Diameter at Diameter at ]
experimental | S N H A ! Average height ground line 50cm above NS
forest . Species  Planting i N ground line "
o . density \ Items j I (em) (cm) j
1 S ¥y Average 35 38 — 112 170 —_ 2.1 3.0 v

1,000 ~ | i N

#i P Range 10~70 — | — ; — — — — N

. | | o

| 2 000 . 15 Average 35 i 41 75 123 [ 190 1.0 2.0 3.2 N

M 1l ATy Y ATy o #2 B Range 10~90 | 20~150 % = — | — 0.4~2.3  — — Fi

* ‘ 4

En-zan Slash pine | S ¥ Average 32 35 - 101 - 150 i — 2.1 i 2.6 N
3,000 |, , ‘ o

! (# PH Range 10~90 — I — — — — — I

4 o000 ¥ 3 Average 30 33 63 | 98 150 0.9 2.0 | 2.6 ég

K # PH Range | 10~90 | 20~150  — - 0.3~2.1 - - =

| ‘ i . ; ~

Lopy | F ¥ Average 4 36 69 | 106 145 Lo | e 2.1 J

’ # [H Range — - 20~150 50~180 | 90~260 0.4~2.4 |  — 1.0~3.8 A

H H i N

oo | 8 Average 29 35 64 : 99 132 1.0 1.4 2.0 <

2,C - | | !

AT Y #i P Range — — 10~140 | 40~210  60~240 | 0.3~2.1  — 0.7~3.7 13:2“

ADJIEDNAIL o : 3 ‘ ‘ 1 B
ROz Slash pine 5 000 S g Average 29 36 71 | 93 146 1.0 1.3 2.1 S
Matsunokawa- > "#i P Range —_ — 10~140 | 30~210 « 80~270 0.3~2.0, — 0.9~4.3 &
yama | N
| 4 000 g Average 29 34 65 ‘ 92 130 i 1.0 ‘ 1.3 2.0 @

‘ ’ i JE Range — — 20~140  30~150 | 60~220 0.2~2.1 ~ — 0.8~3.7 =

‘ F gy 5 000 . 15 Average 31 38 72 .10t 125 0.9 1.4 1.8 1

| . < < | | —

| Loblolly pine ’ # T Range — — 20~150 | 40~190 | 70~~250 | O, 4~2. 1 — 1.0~3.2 =

w | | SN DR R S R % |
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Fig. 6 Mk XCROJGED A ILEBRHICHE S 7
— BTV ERT VoY ORI AR
DR & o ABHIC B 1 2 S

Change of average height of loblolly pine and slash

pine in their juvenile in Matsunokawa-yama Experi-

mental Forest and En-zan, and average height of the
same species and domestic pines in other experimental
forests.

ORI EREE, FE U THRERUEORBMICHR IN TV AT — 4=V R Ty v a=y, BIU
AARE<YHE, S5 Y a9 VTMY v bVvEBHICIER SN R T v ¥ o = VEOLHBMICE
JAEESRE b D% Fig. 6 IR,

NG DEBMIIZ, TNENEEE, LSS W AEEREEB - TED, &I, AEHDAT vy ¥ a<
ViZEE LT TH aKICTRET 25T H 2,

O S, MONEONRURBHDORAT v vawy & T—22YF, VINEENORBRMOD D
LEFMICAE L, T, MLURBHOR T v ¥ 2= vid, BEIDPPENMIBICS 22 &080 s
7o

MLHDRT w22 Y BLURONBEDIRILD 2T vy vy & F—& <Y OFGHE L DIENE
2, JBRDORRIHICERSNICR T » ¥V 2=V DHOATH -,

DK DR MICERINIZ R T v ¥ 2= Y DR E S ELN 2 EOEEREIC DV T, Bennert?



PEHAIZ ST 27— 2=V ER T 9 2= Y OEERBICDONTO G « #EE - & — 17 —

BRAT w ¥ a =Y AR IR & BRI R U e 5, 29 v v a =Y ORISR IR 180580

S, PEANEN S ATV A, 3D IIGRE T FiED 79em i L, #%d 17lem Th -7 &
HE LT A,
2. HERTREC & 2 HEMO B S HEOHTE

DD 2 5 o ¥ a =y b F—Z =it 20T, [iiE:iER

Wi F T O LR E T 57
W, MHILEDORAT v 2=y 81KE, IBEEDT —4 =Y 63 REEREL, WRITHEIT -7,
WRIEE O MRS 648, 1047, 161F (R 7 v ¥ o = Vid WAFD RS, B D 1 4E5>

aiim L, 15 4F/E DS i3 Table 10 1Z/RT

AR ]

e

PR E UTTEROR) e B A R EE, FEEE

Table 10. & ~~§7 TYBIORAT v vy ORBHTEEERE, Vg &R REE
CVNIER 5:il))
Average dlameter height and their standard deviation of slash pine
and loblolly pine in every 5 years (Sugawa-yama)

]
Species P s A 25 oy Vo4 Y
H | Loblolly pine ‘ Slash pine
Items 3 !
S . - ‘ '
BB OB OR® i oA -
; Average diameter 3.0tcm | 3. 65cim
= 2 p
E:vtdndard deviation | L.29cm | 1.6lcm
5 L e ; —
. | !
P J b} 17 o )
Average height | 2.70m 2.82m
+ﬂl‘1 Wé 2 |
A 4‘_4 C ! o
Standard devm.tmn i 0. 69m 0.70m
oy | & 5 . o oo
Average diameter (199.8%) 9.99cm (189.2%) 9.46cm
O R®mOE
i N -
Standard deviation | 2. 68cm 2.23cm
10 4 |
. P = | (129, 6%%) 6. 35m (130, 29) 6. 38m
Average height | A : s a0y :
| ] #e 1R s
| Standard deviation | 1.0lm 1. 09m
- - . I [— 1 -
oo Em #® Y 7 P ; .
Average diameter i (143.6%) 3.07cm (130.8%) 11.90cm
LR T 4, 62cm 3.12cm
Standard deviation e -
3 i’} )rJ = a o | o cos
Average height | (102.29)  8.89m (103.595)  9.00m
B mE | e ]
Standard deviation ‘ boolm ‘ L4lm
- = = |
¥ oy om o ow | (119.9%) 16.67cm (124.29)  17.27cm
Average diameter ‘ : s o0 - :
ET’ e W % ‘ 3. 8lcm 2. 03cm
Standard dewatlon | : i :
20 4 — , —————
FooEOOM W | (g63%)  10.36m L (98.4% 11, 81m
| Average height e ' M :
i HE = 2
B OB Wo2E 1. 63m 0. 69m

Standdrd devmtlon

& ) WD ’H ii’v‘r ﬁTi»th 7 /Mxﬁilbu (Htﬁl &) Dk,
Note) The figures in parenthesis show the growing percentage of two foreign pines which are based
on Japanese red pine’s yield table in the western part of Kochi Prefecture (Site class Ist)
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3. 3HEBHOBEEHEHEDILE
3.1 MliztEri
LB T IR B & AR RIRT S HITE & fikigk L 7o 28,

9,

ZFNRBEERTOLNE L 512,

1968 4% 2 T EEA D 120%, #EMAIE Uiz 1974 £ O 13 AR, SHRBEEXIC 10 m gD

(m)
15
= 155
@10
o
T
L
= 5 P A%l 15
= 5% T-57Y
== == Lobloly pine
. 259327
P Slash pine

L6 8 0 2 W 16 18 20 7 %
& £ B Diameter class fem)
Fig. 7 ANLRABHICBO 227 y v a=w
V& T ATy DT PP S R
Height curve for loblolly pine and slash
pine by stand ages in Sugawa-yama
Experimental Forest.
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Fig. 8 HIFEBRMICEBIT 525 v v awy

PRl 13 AE DR B B S
Height curve for slash pine by plant-
ing density at the age of 13 in En-zan
Experimental Forest.

Table 11. YOROREH M EERE SEBESOTEE oINS LEEHD

Average diameter and height that is based on conditions of
standing trees (Matsunokawa-yama)

hﬁ?&‘%ﬁ , E % K mo# R el
bii) b5y Planting | Normal trees Slanted trees Fallen trees
Species density |- ———
(AX) D (m) | H(@m) | D (ecm) | H (m) | D (cm) ‘ H (m)
> !
1.000 E 11,2 6.5 10. 5 6.0 10.2 | 5.8
’ ] (3 O) (1.4) (5. 1) j (1.6) (3.0) ‘ (1.
106 6.2 6.0 8.3 5.0
L E Yy <3 5 IR IS
ATy VAT 5 000 | 7.9 5.3 | 104 6.1 11,0 |
Slash pine T (2.6) (1.2) (4.0) (1.8) 2.9 (1 7)
‘ | ‘ 1 -
| 7.4 4,5 8.1 4,9 6.9 4,3
40001 (3lg) @l @e (1.5) @3 a2
i & 2.0 5, 4 10,1 | 5,9 8.9 5.1
Total (3.3) (1.5) (4.1 | (1.8) (3.2) (1.4)
77 57/ ' 3.000 | 6.3 3.9 7.1 45 6.0 3.9
Lobl olly pme ’ i (2.4) | (o. 7) (1.0) (0.6) | @7 (1.0)

% 10744120 WE

Note) Fxgures in parenthesis represent standard deviation of mean value. Investigated in Dec. 1974,
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S A B O dh iRk 4 & Fig. 8 X DI85,

S RN D tsh, Table 4 179 L 510k
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SIS0, WENLEHRES S T F OEREELS

B0, RSN LS T, BROEIHN TR T
B =y MRS b -7 le 52 5 C & OBl REK T 52 & & Ui,
2. MEROAY
2.1 & #
LB U7 BORHS W T RIMBEERERER & LTRATDIB 0T, S ik anz gL, 545, 10
ERIOBNERE, e, HAMEERD, e omIciss L, MREEROEARE L,
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2.2 RNHEE, MEOERMOE~OHE
BAROBFICK T 5 RNERE, MEEZRSOEICHEET 20D, A7 5 Y a2 V20 TRD 4 K0
A R U,

Y =a+bx (2)
Vo=axt (3)
Yoe=aedt (1)
Veaxbie-2 e (5)
X FAOBERE T3
Yo B OB R S

TR, Table 12 ITRT X HICHEE, MEES (2) ROBESWISRS/NSODT, ZORER
Biscké i,

F—F=UE, EROATHRENZF v ¥ 2 v VICHTHW AT Eh b, EROBAMEOKKERE LT
(2) RERAH L OBERD 2, 2EICEEARRT L, (2) XD SDREED (6) NTRDIE
HBEABA 50 BEERE LTERLL,

Table 12. FAEREEAMBEOHTE (X7 v ¥ a=Y)
Estimation of diameter with bark and volume with bark
(Slash pine)

oA E f o # E
Estimation of diameter with bark

22 Ea o | 52 2 4 =
Ej;)ef%ﬁm'eﬁal IV*i:iﬁs%’cimategE equati:—cc)él ' &Réé-igalﬁ
equation \ variance
Y=a+bx Dp=0.3162+1.1346 D; | 0.0940
Y =ax? log Dp=0.0955+40. 9710 log D; | 0.1006
Y=aeb® | log Dp=0.6124+40,1013 D; < 0. 3972
Y=axble'p; | log D=0, 044241, 0082 log D;—0. 141 11% L 0.1769
oA M OB oo #EoE
Estimation of volume with bark
Eféerglerggal HE i BN 1 EERZEVdﬁialﬁf(
equation Estimated equation variance
Y=a+0bx Vp=0.0010+41, 3069 V; j 6.3212-1075
Y=ax? log (Vg-108) =0, 8122-+0. 9762 log (V;-10%)  6.3821.10°5
V=aeb® log (V5-108) =1, 194840, 0026 (V;-10%) 3,6623-1078
Y:axble“g | log (Vg-103) =0, 1074+ 1, 0040 log (V;-10%) +2. 7575 6. 60021075

\ (V 104)

I

) Dp=RMHERE, Di=ENER, Vi=ESHK, Vi */EUNHHO

Note) Dpg==Diameter with bark, D;=Diameter without bark, Vp=Volume with bark, V;=Volume without
bark.




PUEEHIH I BT % FwYERT y Yy QEERBICONT () GE - 8858 - 7)) — 23 —

Ve tosyx 1_31-;8% xi‘; .............................. (6)

fot HHE (n—2) fEHE v © t O

syx B DR
YofeEi,  xc g
ATy Yy TREAREPREARE UCHEN L, F—A =y TIR1IAEZEN L,
UTedS o T RIBIC DOV TCIL 75 ADEAR FHNT, AT B LU0 MRo#ER % JitiiLic s D%
Table 13 <739,

C@ﬁiﬁ%ﬂ%fS%m,m¢w0MMW4,4 FEAPILRE, MR Licdoxzznen 1
ROEERE LT, AT wva<yTH 2284, -4 T 195 A THMBEREIERT 5 L& L,

2.3 Mok
BB L72EHIC, 25w ¥ a< Y TR228K, 7—4 =Y T 195 KORAR, KICRY 4 O
THTRYD, HEEHBEDMREIT - 7,

V=a+b(DH) (7)
V=a+bH-+bD2FbgDXH e (8)
V =100D01Hb e (9)

Vo MEL, DB, HBW

Table 14 ITRT LD, AT v vawryTiE (9) X, 7=yt (7) RoMEHBESEND
T, tNoOREMERXE UTHEM L,

DOEICHEZENE 5.5~10.4cm & 10.5cm PILED 2 7 7 2V, RS &I K e R iR
Uiz s, Table 15 O L9 TN OME & MICH B EBED 5N 50T, HERINCHERZ
Table 16 O X HITRDMBERAMERT 5 & & Ui,

EHIC, HEROE (10cm & 11em) TR E 7S AT 3 P EETERL U,

B, ATy ¥ awyOMBERRYEATH 20T, HEEICK B EIITMEIC G TR Fo B A JE

Ui B E Uz,
Table 13. 3 11 %% © B2 A 1 8, B A M B © 4k @

Estimated equation of diameter with bark and volume with
bark after rejection

i) f I H ’[t S A i ) )
Species Items Estimated equation Rcstdual variance
PRT, 5 #% Diameter Dp=0, 283367 +1. 135189 D; 0. 0687767
Slash pine ¥ B Volume | Vp=0.001451+1. 294888 V; 0, 00002562
Sy i 1% Diameter |  Dy=0.076640+1, 111018 D; 0.101558
Loblolly pine M f Volume | V=0.000969+1.197626 V; 0. 00000630

ﬁ) Dp= “lﬁﬁy D@';Ei%lﬁtﬂ%, Va=A#E, Vi=RENHEL
Note) I)B~-D1ameter with bark, D;=Diameter without bark, Vp=Volume with bark, V;=Volume without
bark.
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Table 14. 3 f % K X o &
Determination of apphea experimental equation
N x B . E R | RELE
: ixperimental ! Residual
Species 1 equation Estimated equation variance
| V=a+b(D*H) VX 108=23762, 522438, 32669 (D2H)  0.815015-107%

ATy awy
Slash pine

V=a+bH-+beD?+bsD2H

V: 10‘1Db1Hb2

VX 108=—5487, 925+906. 324 H
+166, 5246 D?

+20, 00423 D2H
log (V-108) =2, 04527441, 9018134

T
Loblolly pine

V=a+b(D%*H)
V=a+bH+b,D?+bsD?H

V=100 D1 H b3

VX 106==4047, 378+ 36. 64814 (

VX 108=—13199. 04+1995. 873 H

log (VX 108) =1. 913830+ 1. 906980
log D+0.7764815
log H

log D+0.6340184 log H
(D*H)

+ 156, 6253 D2+198406 D*H

0.14658-107¢

0. 252950408

0.746927+08

\
i
\
\
‘ 0. 687288+ 08

Table 15. 4 % o — ¥

Exammatzon of uniformity

oD ks

of variance

NI S -

EEJ oM™ ‘

i) T : - | S H ¥ H
Species Dlam%;ﬁg class Dfigeé%eoﬂcff . Sum of square | Mean square
[ . ] I S
5, 5~10, 4 | 124 0. 083469 ‘ 0, 000673
ATy vawy |0 bﬁoi;e than | 98 0,037755 | 0. 000385
Slash pine ] R
| F=1,75>F0(0,025) =1, 50
| ; T
5. 5~10, 4 g 76 199272876 | 2622012
| "~ i |
T | 10 2R ‘ 115 ~ . - .
ZObI;‘Hy ;ine i 10. bmore than 115 3712994735 ! 32286911
; F=12.31>F1%(0.025)=1. 56
Table 16. i & % o # & KX o &k &
Determination of estlmated equatmn by chameter class
i HE y e B %
B pl oo R
N iameter class Resmlual
Species (cm) Estimated equation variance
I e _ B
25wy 5,5~10, 4 log (V' X108) =2.195615+ 1, 679991 0, 224173-1075
) =N

Slash pine

log D+0.7119509 log H
Yk

Pt e
Loblolly pine

10, 5AE log (VX 108) =1. 961344+ 1. 902381
more than log D+0.7498391 log H

5. 5~10, 4 VX 105 =2656. 624+ 38. 53182 (D*H)

10, 5241 VX 105=4906. 069+ 36. 39991 (D2H)

more than i

0.787636+-1075

0. 26224407

0. 322918408
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Table 17. % 5 +» ¥ 2 = Y O M ¥ *

Volume table for slash pine (m?®)
- 1 : 1 ‘ : ‘ ‘ e e
4 5 6 7 8 9 I 10 . 11 j 12, 13 14

¢ | 0.004 0.004 0.005 0.006 0.006 | %

5 | 0.005 0,006 0,007 0.008 0.009 0,010 |

6 | 0,007, 0.009 0.010 0.011 0,013 0,014 0,015

7 | 0,009 0011 0018 0015 0017 0018 0020 0 021

8  0.011 0.0l4 0,016 0.019 0,021 0,023 0,025 O0.027 |

9 0.014 0.020 0,020 0.023 0.025 0.028 0.030 0.032 O.035

10 0.017 0,024 0,024 0.028 0.031 0.034 0,037 0,040 0.043

11 0.020 0,029 0.029 0.034 0.038 0,042 0.045 0.049 0,053 0.057

12 0.024 0.035 0.035 0.040 0.045 0,049 0,054 0,058 0.063 0,067

13 0,027 0.040 0.040 0.046 0.052 0 057 '0.063 0.068 0.073 0.078 0,083

14 0.032 0.046 0.046 0.053 0.060 0.066 0.072 0,078 0.084 0.089 0,095

15 0,036 0.053 0.053 0,061 0.068 0,075 0,082 0,089 0,096 0.102 0.108 0.115
16 0.041 0.060 0.060 0.069 0.077 0 oasf 0 093? 0.101 0.108 0 1153 0,122 0.129
17 0.046 0.067 0,067, 0.077. 0.086 0.096 0,104 0,113 0.121 0.129 0.137 0.145
18 0.051 0.075 0,075 0.086 0.096 0.106 0.116 0,126 0.135 0.144 0.153 0.162
19 0.057. 0.083, 0.083 0.095 0.107 0,118 0.129 0,140 0,150 0.160 0.170 0,180
20 062 0,091 0.091 0,1 0.130 0.142 0.154 0.165 0.176 0 0.198

#) Note) 1

priee |

4 0.

5 0. 006
6 0. 007
7 | 0.008
8 0.010
9 | 0,012
10 | 0.015
11 0.018
12 | o.021
13 0.023
14 0. 026
15 0. 029
16 0.033
17 0. 036
18 0. 040
19 0.04%
20 0. 049
21 0.053
22 | 0.058
23 0.063
24 0. 068,
25 1 0.073
26 | 0.079

% Height (m), =2 JH#% Diameter (cm)

‘«

o

Lo
o

. 118

Table 18. 7 — i =z v o kOB %
Volume table for loblolly pine

—
—
AN}
—
wW
—
i

4 | 5 6 | 7 % 8 9 | 10

0.005 0.006 0.006 0.007 Oﬁ%EQO%(QOW‘QOW;QDWEOMIOON
0.007/ 0.007. 0,008 0,009 QOM‘QON‘QOM!QOM 0.014 0,015 0,016
0.008 0.010l 0.011 0.012 0.014 0,015 0.017 0,018 0.019 0.021] 0.022
0,010 0.01Z 0,014 0,016 0.018 ome 0.022 0.023 0.025 0,027 0,029
0.013 0,015 0,017 0,020 0.022 0.025 0,027 0,030 0.032 0.038 0,037
0.015 0,018 0,022 0,025 0.028 0,031 0,034 0.037 0.040 0,044 0,047
0.019 0.022 0.026 0.030 0.034 0,038 0.042 0.045 0.049 0,083 0,057
0.022 0.027] 0.031 0.036 0,040 0,045 0.049 0.054 0,058 0.063 0.067
0.026 0,031l 0.036 0.042 0,047 0.052 0,057 0.063 0.068 0.073, 0.078
0.030 0,036 0.042 0,048 0.054 0,060 0,066 0.073 0,079 0,085 0,09
0.033 0.041 0.048 0,055 0,062 0.069 0,076 0.083 0,091 0,098 O.105
0.038 0.046 0.054 0.062 0.070. 0.079 0,087 0,095 0.103 0.111 0.120
0.042 0,051 0,061 0.070, 0.079 0.089 0.098 0.107 0.117 0.

0.047 0.058 0.068 0.079 0.089 0,100 0.110 0.121 0.

0.052 0.064 0.076 0,087 0,099 0.111 0.123 0,135 O

0,05/ 0.071' 0.084 0.097 0.110 0.123 0.136 0.149 0

0.063 0.078 0.092 0.107 0.121 0.136 0.151} 0.165 O

0,069 0.085 0.101 0,117 0.133 0.149 0.165 0.18L1 0

0.075 0,093 0.111 0,128 0.146 0.163 0.181 0.199 0

0,082 0.101' 0.120 0.140 0,159 0.178 0.197 0.217 0.

0.089 0.110 0.131 0.152 0,173 0,194 0,215 0.236 O.

0.096 0.119 0.141 0,164 0.187 0.210 0.232 0.255 O

0.103 0.128 0.153 0.177 0.202 0.226 0

0,281 0.276 O.

) Note) =1 ## Height (m), =2 (%% Diameter (cm)
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BERY f= 10‘1! In10s2 e (10)
o L RBUIC X B BREDIRIERE
DX A UTIER Uc#Zen Table 17, Table 18 IT/RT,

vV #® =

1. R =

FeE2VERT Y awVid, HRIICEN TR FBOERDEREIIC AT, HTFBOEZNEEA
BTHY, TOHRAICKZEROEESLELDT I,

Lictio T, BROZBELHZY 20PEOEAHMTTE, o oMEOMERKICENTREEIL
LBBADE S FREL, InLOMBEEKRT 254, RAOMEAELE TS,

ROW EERR GREEHPA TS, BORERY 2 &5 WMMICER SN2 IIARE, #E0 L.om iR
BICH#ET 2 L ABARORENES 125, EICHBEEEDT SN, POERDOEZY, WHW HEEAN
AW 5 L%, SEHLTO S,

COXRIREIC L ZWEREELTAT, WHO 3RO REOEEE RS &, A Wi oMl
HABRMIT, AIERICA TS HMED LN OHIRT, MR 4 SFER D 1965 FiCiBk Lo R 23 5, 24
S0 K B BB ERRI DWERIFETTIEEAERE LT,

U Ly REFERNC S 5 2 DO BB A0 S EEROR & D 2MEICH D, L TORDJILE
DONBILRBH T, CNETRUL IR IERAOERICEI D RETWELZT, LI 1974 F0REA

65T XD BRBHTE.S 20, HTFRBRME LTOABROBBULERRTTE %,

=75, FNNIRBRH T HREAE Lo m BRI -/ 2 AP SRER X2 AL, £ OHE

BIREC LEfT - T/, ARMBRELRIOHME TSR, RERBRESHAT LM T 2L 010
72 1960 4F- D bl 6 SFAEDR T, HIROFELE & HEBICEBOPRLS A SN, TOBROBIC K 2 HE
HEBTH D

BRI ER AR OB D f M L Ude 3 B g RIS, 3ERBIIC %8O Table 19, 20,
LICRT EBOTH 5,

M ILAECAICIR 5 &, CETOEEDLARD Hiah SHNAETH - /e dDd SHHmORF»
SN ARBITEEMNL TS DLITH b,

BERWIL Photo. 1 ©EBHT, COCADEERERICEELE®SIHET 2 L3013, @
A SOBATIE AR, Z2FARO LD ISHEBO B &5 - 72800 O OB#H TS < 15 %,

2. FTHERVERT v 2 RYOEREE

REOHRIC K HEZ0MEE, ZUILERONEDNALOTRBH T, REMILAZR IR L
L,

NN bES 744 1963 3 JJHIE) DR T v v 2=y, T—#=VOMICE, HRDEEIC HE
FIENEED ONT, 7—F vV TRGReRE, EERIZAELZ L TTEE s RoRR%E
Photo. 2 TR L7z,

AEEZZS 0P - HUARRERSRELTED, BECLDBERU DR, BB - 7o SR
U2 LA T 4,



Table 19. ZH N W R B ic b g 2RI X s B ERR
Appearances of damage by typhoon in Sugawa-yama Experimental Forest

T

fEE: 1954422 H  Planted in Feb. 1954

‘* HEAK #® & K Ttem of damaged trees
[ Y - - - - - S — N -
L T | - ) . N ~ | )
W  Number | Sound trees Bk Won on | & it 1 #
Age . Ot' : Fallen trees Snapped trees Total
Species imvesg;ted - ; —— ‘ : - R Remark
Gled o wlm &k wmlm o als miE A% S
) e Number ; Ratio | Number . Ratio Number | Ratio Number | Ratio |
€D @) @ @& ® %> &N (%) &) ‘ %
T | el AR 2 2R AR
7 7,464 | 7,312 98.0 102 1.4 50 0.7 152 | 2.0 Sep. 1961. Typhoon
] I . - ‘ i No. 2 Muroto
. . . - " i _ 19634F 8 J] & JEL 9 &
; 367 32 { 2 1,7 pra
gy 9 6,478 6,367 98.3 32 | 0.5 79 1. 111 1.7 g, 1963 Ty phoon No. ©
Loblolly pine | - o , . | L 19642 9 JIAE20E
10 : 6, 086 | 5,972 98. 1 24 ‘ 0.4 90 1.5 | 114 | 1.9 ; Sep. 1964, Typhoon No. 20
T ) o B ] 19654 9 H&E2s . 24
11 627 588 93.8 7 1.1 32 5.1 39 ! 6.2 = Sep. 1965. Typhoon
- R B - ] i 77‘ No. 23 & 24 ) o -
| 19614F 9 i 2 PG
7 2,740 2,710 98,9 21 0.8 9 0.3 30 1.1 Sep. 1961. Typhoon
- | R ! B No. 2 Muroto
| | 19635 8 AR E 95
| 2 2 2,307 3 9 4 5 6 e H v T
ATy Y2 ¢ P 52 i 307 9.4 i 6 O- ; o Lo : 0.6 Aug. 1963. Typhoon No. 9
_ " — — S ,,,,“,, S S z _ S S
Slash pine R . . ! ; ! _ 19644 9 H 4 205
~ 2 2 9 1 4 2 54 2.5 = J
I B 2,074 97.5 1 0.5 3 0 >4 2. Sep. 1964. Typhoon No. 20 e
T T 19654 9 HRJR23 - 245 .
11 494 463 93,7 1 0.2 30 6.1 a1 6.3 | Sep. 1965. Typhoon B
N , | No.23&24 . =5

) ) EAKEMHEARREARS LTME L,
Note) =#) In this table, slanted trees and dead are treated as fallen trees.

J— LZ —



Table 20. Mo B O N B ILRBHBIT B Y 3 BB IC X 2 ERR
Appearances of damage by typhoon in Matsunokawa-yama Experimental Forest
HE%k 1961 42 3 4 Planted in March 1961

|
|

| | w8 % K A M

|EEAEC m & K Item of damaged trees |
; L i — e —
i Bl o Number | Sound trees | i N ] VN = R N | & st | fff #

,of | Slanted
Age investi- U —

GOt ko m ok BB AR K H A K K W A A& H|Y N
Number] Ratio Number] Ratio Number Ratio Number! Ratio |[Number, Ratio

| R @ @ @ @ ® @R @R @

trees Fallen trees Dead trees Total

Species Remark

I I ' T ’ ? | ! 196159 I 2 EF A, i
0.5 432 408 94.4 13, 3.0 10, 2.3 1 0.3 24 5.6 Sep. 1961. Typhoon
] - L [ ‘ | No. 2 Muroto -
| ; : N : ‘ 196342 8 A AR 9 5 S
Sy 2 408 48, 1.7 69 16.9 185 | 45.4 106 260 360 88.3 | Ao "1943 Typhoon No. 9 £
S L : R R - : — R - L - S o
. ‘ % ‘ 19654F 9 H A28 » 245 e
| | | | I =) &7 1
Loblolly pine 4 | 1,690 228! 13,5 627 | 37.1 780 | 46.2 55 3.2 1,462 86.5| Sep. 1965. Typhoon o
N [ — No.23 & 24
f | 1 19744F 9 F DIRAMIRTL
13 120 | 16 13.3 4 3.3 24 20.0 76 63. 4 104 86.7 . Stand appearances as of @
_ I R 1 L : : I 1 | Sep 1974 ©
| | | | | ! ! ; 10616 9 A% 2 AR, a
0.5 1,036 967  93.3 34 3.3 | 26 2.5 9 0.9 | 69 6.7 | Sep. 1961. Typhoon
o D D R S R o B No. 2 Muroto
1 | i " - M =]
o o . _ ! ‘ 19634 8 A A9 5
768 | 2 37 | 2 1 1 S
5 2 | 768 | 46 32,0 237 | 30.9 270 | 35.1 5 2.0 522 68.0 1o "1963 Pyphoon No. 9
oh pi T | ; | & | % 196540 ARMZ3 - 248
Slash pine 4 " 2,684 839 31.3 491 | 18,3 | 1,133 42.2 221, 8.2 1,845 68,7 Sep. 1965. Typhoon

No. 23 & 24

g « N ; N | | 19744 9 HOMAMRI
13 | 555 | 85 15.3 35 6.3 1 1331 24,0 302 1 54.4 470 84.7 | Stand sppearances as of
f ‘ a ; | Sep. 1974

) TIRHE & S 19744F 9 F OMAMRIE GRIS134E) 1, 19654F 9 HAJR23 « UEOWEFELISICER L AR X2 WECERBRE LEZ 5N 5,
Note) It may be considered that stand appearances, for both species, as of Sep. 1974 represents sum of damage by typhoons since Sep. 1974.
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Table 21. MGl ic 50 2 BRI X 58 EFERR
Appearances of damage by typhoon in En~zan Experimental Forest
gk 1961 T 3 /j Planted in March 1961

% kP

‘ ' T I
! CEEAEC m o4& ok Item of damagpd trees
| 1 L ‘ ,, T
T T ‘ Number  Sound trees | M 4} @ 7N
- | C, of . ‘31&nted trees Fallen trees
Species Age nve;té}l T N 3 —
gedl i lw s A om | W oa A m | #H A
| ) "7 Number| Ratio Number Ratio | Number Ratio
| ¢ e R (@ €N (%) C (%)
| ; I
2 ‘ 255 | 115 45.0 | 40 | 15,8 ¢ 100 39.2
AT oy : - o i | i o i o
Slash pine \ | i ;
4 i 4,770 4,468 | 93.7 52 1.1 250 | 5,2
bt = VN ™ N
Item of damagca trees |
i - I |
BB ?}E 5ok & il i {5 £
Dcad trees Total ‘
Species - - i e Remark
Ao | wmoa | K ow | w e
| Number | Ratio | Number . Ratio
| @ | | ®
I o 777‘ o 1 yoey 3 s P i
_ o ce o 196348 HEME 97
PE Iy | 140 | 5.0 Aug. 1963. Typhoon No 9
Slash pine 1 TT19654E 9 H & l23 - 245
- — 302 6.3 | Sep. 1965. Typhoon
No. 23 & 24
LinL, THEOIELTWEED TS T h v vl i B AR 2 AR S 52—, &
FRICAR U e DRERESDPIE DS - Tt
T?Eflv )”’ﬁ@“\ ul i HAAMJZC ’{\Lv{\xlj/Kvix /{‘7i{'£ra2/;}{/!i@ 1963 /?’{8 ﬂ (D ?LQ JJMX”FE

EWFT LTI 5 72
Photo. 3 132 7 v ¥ = =Y OIRILIC, B— MROZ C LA RMNT X TER L7zW%, Photo. 4 101
F =2y DEIROHIER Ui,
WEEHHEE 1.1m ThH b,
3. & &
BB 0>/ 75 O PURHI 208 3 BRI 5 B € N F TEERTY O HILEERIAE Y TH B,
T 1968 4F 2 HICHA: L, IR 100200 m i 3 2 FILEERHNC & 4050 cm OFHE D H - T,
HEBHAEID T =Y OHAOERLEMO AF, £/ FOMBNEEFICIDEE L DIrE LI,
SRYTMIC S PR DRE LT, FE o NFUE Table 22 © &B 0T, 4

i,

Photo. 5, 6, 7 C/RTEBOTH %,
EESRA M C DML T AT,
s, fooEERo Bl S¥M LT, BICKd 2IEHE S BRI E O GE U icbkaricis - 7o & i By

WTH -7,

TN K B BRI AR O BUEIAI 82% 1T LS, PRI 1.3% S0 -7,

FHIEL, MADAERBMBINS BLEOLDT KT
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Table 22. FAGLEREBMLURBMICE T ER 5 v ¥ 2=y OEERR
Appearances of damage for slash pine by snow fall in En-zan
Experimental Forest

‘ = K N ERN
Wi X 4 STAREL - Item of damaged treeswf )
& B R Ir H K| ‘ .
Planting | Number |Number of| %] 4 |Number of % & i CoE &
density | of trees | slanted or Ratio snapped | Ratio |  Total | Ratio
] 1
fallen Sreesl (%) Fs IR C) @ | @
1,000 AKX 600 400 66.7 10 % 7 410 68,3
2,000 AKX 1,000 800 80.0 15 1.5 § 815 |  8l1.5
3,000 AX 1,300 1, 000 76.9 20 L5 | 1,020 | 78.5
|
4,000 AKX 2, 300 2,100 = 91.3 25 1.1 2,125 92. 4
| |
Total i 5,200 4,300 82.7 70 i 1.3 4,870 | 84.0
; j | 4
A D HERDIBHEHERDIBEAENIESRIINTVS, 2) ABOATHEE., 3) 19684 2 A H#E,
4) MR 7 4

Note) 1) Most of slanted and fallen trees have been restored to the original state. 2) Number of
trees show in approximate numbers including damaged trees. 3) Investigated in Feb. 1968.
4) Stand age 7 years.

4. R, B, BBIURE
SHBHIOT —F vV BIURT v v o<y & SRR LT - e BHRAEVNE S T AHERBRESTT
FE LI 57,
WEONBERTERDEBDTH 3,
4.1 W e
SEHBHE b =Y/ Y YR E T AAFICRBFREREIREB LY, =YY THY VAV DA
~NOBRMISHENED i,
ZOM, DWINOGWETS 528, ROJEDNSILFHRME IRBHOR S » v 2=y B350 L
M, vV vABIONMEOFEENEE SN,
4.2 5K &
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On the Growing Process of Loblelly Pine and Slash Pine
planted in the Shikoku Region
Part 1 Height growth and preparation of the volume tables

for standing trees

Minoru Yosuma®, Kazuo Tsuzuki® and Kazuo Satage®

Summary

Loblolly pine (Pinus taeda L.) and slash pine (Pinus ellioitii Exceim. var. elliottii) are the
most important and valuable commercial pine species in the southeastern United States, be-
cause of their characteristics of being fast growing, easy to culture and versatile in use.

The purpose of this study was to gather knowledge on the growing process of loblolly
pine and slash pine, as the desirable species for short rotation forest management in the
Shikoku Region.

This survey was carried out from 1961 to 1975 for 15 years.

All of the experimental forests belonged to the national forest lands, Matsunokawa-yama
of the Susaki District Forest Office, Sugawa-yama of the Nahari D. F. O. and En-zan of the
Saijyo D. F. O..

The replication of treatment could not be made in each experimental forest. Therefore,
what is presented here is a case study.

The results that were obtained in each experimental forest are as follows :

1) Rate of survival of seedlings planted in the experimental forests are shown in Table
3 (En-zan) and Table 6 (Matsunokawa-yama).

The percentage for slash pine was 73% in En-zan and 71% in Matsunokawa-yama. On
the other hand, the survival rate for loblolly pine in Matsunokawa-yama was 91%, and it was
rather higher than that of slash pine.

However, it is difficult to consider that loblolly pine has a greater ability to survive than
slash pine, but this depended mainly upon the difference in vitality of the seedlings between
the two species.

The survival rate for both slash pine and loblolly pine would be expected to be more
than 90%, if the planting operation is done very carefully.

2) It is desirable that the brush cutting operation should be done twice during a growing
season after the seedlings have been planted in forest lands for a couple years—because both
of them are intolerant, especially in their juvenile stage.

3) 1In forest soils of less available depth, both species could not be grown as expected.
As shown Fig. 2 and Fig. 11, the height growth of slash pine in the En-zan Experimental
Forest, widely occupied by immature soil, was fairly inferior to that of the other experimen-
tal forests except the Matsunokawa-yama Experimental Forest, which severely suffered from
wind damage.

4) The standing trees volume tables presented here for slash pine and loblolly pine are
Received January 29, 1980
(1) (2) (3} Shikoku Branch Station
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based on d. b. h. (D) and tree height (H). The basic data used to develop these volume
tables consisted of measurements from 81 slash pine trees and 69 loblolly pine trees in the
Sugawa-yama Experimental Forest. Trees with diameters up to 18.7cm for slash pine and
229 cm for loblolly pine were used. Tree heights ranged from 4.9 to 10.5 meters for slash
pine and from 4.2 to 13.1 meters for loblolly pine.

The standing trees volume tables given in Table 17 for slash pine and Table 18 for loblolly
pine are prepared from the equations in Table 16.

5) Both species are less resistant to strong wind blow, especially in their juvenile stage,
they were damaged by typhoons in each experimental forest during investigating period. In
general, number of fallen trees due to wind blow increased when tree height had attained
more than 1.0 meter tall. And it seems that this tendency had continued until the age of 7
or 8 years.

In order to avoid wind damage, planting areas have to limited only in the forest lands
in unexposed position. Also, roots of seedling should not be planted in a single mass or in a
single plain in the planting holes.

6) Judging from a damaged case by snow fall in En-zan Experimental Forest (Table 22),
it seems that slash pine has poor resistance to be put on wet snow on the crowns of it’s being
abundant in foliages.

7) However, it seems that there are no much anxities for diseases, insect damages, and

cold injury because they did not much suffer from these causes in the Shikoku Region.
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Snapped fork of pole-size slash pine. Forks are caused by

damage such as insects or physical factors to the terminal

bud (Sugawa-yama).
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Root form of loblolly pine.
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Tree age : Tyrs, D.B.H.:8cm, Height:6m, respectively.
Root of sound tree (right) and recovered one (left), which
was supported by poles after fallen down (Sugawa-yama)
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Photo. 3
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Slanted slash pine and a funnel-shaped
hole at the foot of a tree due to blowing
a strong wind.
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Tree age: 2yrs, Height : 1.1 m
(Matsunokawa-yama).

Photo. 4 7 — & <= v EHIARDONKIIILHIE
Typical root form of a windfallen loblolly pine.
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Tree age : 2yrs, Height : 1 m (Matsunokawa-yama)
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General aspect of
En-zan Experimental
Forest, and that was
covered by  snow.
(Photo. taken on Feb.
15th., 1968).
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Bend stems of slash
pine by snow.
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Snapped stems of slash
pine by snow.
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