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The Damage-analysis on the Growth of Middle-aged Japanease Red Pine
(Pinus densiflora) Infested with Pine Caterpillar (Dendrolimus spectabilis)

Tooshu FURUNO

H X

i) SRR TP PP P PP PP PP PR PPN 9 3. <vH V,\@%&fg,[j((}ﬂ@}ﬁﬁ ........... 18
R Ty e RN Tt SR 10 4= h v UAORREIZ L 24K
uﬁﬁﬂlj@ﬁ{ﬂ ....................................... 11 T DG T vevreree s 20
S T L 12 By B AT E ceeeer e 21
TR R R L OB 12 5’4 Jif e eeee e 21

LT 7= OB eeeveeeeeeenn 12 R T s 23

2.2V h v DREFIZ L ZARED

{KT ............................................. 15

7=V OREPERHERDOS BT, =Y hL " ZFZOoWHEOML VW ETRIBRIA TS, 7H
VIS B~y AV DX SIT, HRICHT 2 A E R o I 3 HERO Z o ko FE
B L oS RIS e 5 T I,

WL, BHRA0FEERRR L 727 = Y e S e L, BRI~ v ~opEr 5, Uk,
REMIML D05 Z2RPLIZOWTHEL IO TH S, REO—IIX1961F BEHR) 1<fikbh,
B SICFEL W R 1964 Q1L ITERIR L 72, A A (ST ER I T FART I BE L 2 e B
Bz 7 L 727 h = Y KT, 19645E 12 (L ISH41~AT4F, Pt 9.0em, SEYfE 8.1m

(2, By T, EROT b=y oEkiltiy, ERMRHATL Y, 1ARROEEL,
1, ﬂx@%kﬂ@@ FRATIR o7z, S OITHETRITIC L 0 EBRRBERY, =Y h v i
I3 2 W % il 7

REE A EEDEERDL STk D,

FE 7 H~ Y HROBIFRIE, ha 240 §14E 9.6ton (VEF), 39ton (H), & 99.2ton (L),
2.9 ton (izHi), A7 15.4ton (ZETR), 7.5ton (GZHi) & 7n -7z,

FEL DEOEMSIE, JIET:2T, IBEREERD235% % DT,

M B, B, SIEEOHBR/EIEERIC L - TRERERDSbRY, $B—82%, fi—11
¥12%, $1IE—6~T7% & 1t 572,

XY DVARRIEFELIYFEOARBORTEML &, WAL KT Ok, FEERORE



10

KDIBSFAT L HTFORE D1 %3 ERL Thikuy,
5) =Y AU ABERLELR ST, HHERERE~ ’TE%D@LTu%*tﬁb#ot;
L, 6FEFEL T KITH oA~ Y 7 v~ HEROERERD20~30% T, #HEOMEMNL
VARR AR I s QAR
6) K7 7~ IEO PFIFIRIMER (@) & ML OFEFIER (R) |

a=3.714 ~ 2.045 g/g-year

R=0.055g/g-year

Lo to
T =7 H VORI O IR 2 IR E S 2 &, ZFFEQIIRIFTOSZE S i Shi e
h, ZT07®izid ha 20 $210,0005(D <> H LU~ pVERL TnWe 2 L2 %, 4
8) LR HEDID LB 3/EE RO T19624E, 19634F L B) Hh, ARG TRE TS
HH (19614 9 JJ16H B & 19634 1 A 0 RIS A2 ORI L 5 L7, Sh b ORI
ARB=Y AU A~OWHPSEABTE0% S HICHL bEL 5 Th b, .

ES A /N {

RO R &2 QR L W H AR DY, ZOEEIET AL T L > THHE
TEEPS 9,

FERICE LS 2 % defoliator & LT, MIAEBRIA TV 20ERTHY, Z05b
REREEROATE, TomERCHL, KERHHLHALX 8T, 2Ry i mET
ZTOREBEWHEADAER L OBIFEMSE - & RTE R L Th b, REEFRIHE—RONE
KER) Thz, FMLHTTH AL AML. ERE2RD S, HEEAROARICEET5L
B2 RS T, ZREROMEY SFLL, ETooEBEr 3535, SHIT, §
ﬁ%m@ﬁﬁ@ﬂx\xofm,:@Wﬁﬁwf,Lumiim%%vwfk%<wﬁﬁ@%kj
FERIZIZRTE S 28 4 A 5N 5, 2

ﬁ*ﬁ?iwﬁ f% @ﬁ&@ﬁ*@/ IEXIE %‘LObT@ $£é7ﬁ7jhn
$, AV/# =%, 44fu b?ﬁ)}yﬁ(awvn KR (hF=>, 7 AeIh
H (T ‘/) Vi 5 (73 7= /) YR (+ 7 7), Craighead (Pinus banksumci, P. sylvestt
Graham (Lariz larzczana) Linzon (P. strobus) inE /\ﬁﬂljbhﬁﬁ?ﬁii ofi%ﬂgt "‘;

HEL TG, F A Ul o peer 5 2Bz D10 T, SF, MDY AV
& 78 ST =Y Kk, [FiEDS Cryptoblabes lancmna 0) WEY ST nIT< vk, EHICE
G’f%fﬁ%’\’ NAVIZREINRET h ViKY, EA S| 3: Cephalcia isshikii © .5 ’Zf 5 7
Y rye R RiL, &-%@@Eﬁﬁ@i%v:a%%b#kbtoébL,EwmmﬁJ%*
menapia D Y55 % 5 7= Pinus ponderosa %, Kulman et al 9 Choristoneura pinus (Ja
Budworm) @ #i% 57 Pinus banksiana %, Duncan et al & Rosé & ]\lalacosoma) dis
(Forest tent caterplllar) D HE Populus tremuloides % AL L, F oA, Beal Mott et al, R
Ond Stark et al T & AEMERIC X 2 EROEBF ML T %,

FZET = vk F T n“%u&v,¥ﬁ®m¢ﬁ%@%@$ﬁux;& oW
Lo & bic, MRRRICLY, <Y v ORBIIES 67 7~ DER Hzon T
Lto ARG CTRHEIL~Y V/\@Jf)"iﬁ"}%_’i?ﬂb CHTRT n= Y EMEL, LERRERD

LA RML, ToBOMBIRTIZDWTELEL, I5iT, HEOR &@Hn‘i%*ﬁ%\to y
fmvtﬁﬂm,%ﬁﬁ@fm%&utmﬁeﬁﬂa@~%ﬁfﬁt%@r,%ﬁrmﬁﬂﬁi



11

*;uaaiotiﬁamovf,ﬁbv%ﬂ%*&a:aﬁ%~@amfzotosgu%wu&
i b DEERI— &5 & & 25
B TH o7, F—O BT DWTE ;%%t$¥%oﬁh EMTE, HWRELAED, 5§
Zﬁmmomfm,w&@,ww&a%ﬁﬁﬂ%#ﬁoiﬁﬁﬂ%mb,7/wu»@w%#b@
AR E 5 X 5 & IO B IR SR 7,

gﬁ%%it@éﬁﬁﬁ&%%%%bc:?ﬁk%&iﬂ@?#ﬁ& ﬁﬁ L, Hhvizizue

37s, ATIRO BRI IAREFRROENIC X (T8R0T, b THF
RS £9

WA O BE P

ri%ﬁuﬁﬁﬁ?mmm’ﬁ%btﬁ%ﬁ%@&@ﬂ’&jb%7w7v%f %@%%i#ﬁm
o 19644117 O AN I (3PN E E29.0cm, IS 8.1m, Eilindl~474T, HE

L, ERHEBRIELAETH=YIRE s THD LR T, TOKIR, BEC 7/ﬁV”ﬁﬁ
72 2 5 TH BN, AWEMICE, 2 <Y AU ARADPTRE o7, KO FAEL TR,
R IV AYYY, xPF, Vad, YavT, aFT, Ye¥, RXIYY, ZAH/V A, T
15 <), 775 F ¢ Vi EHHY15~25m OE S THY, ZOTI, e¥a%, A/ %, 77/
[k, EFVVY, VI ARYYE, FAFVIAZYVE, FA VA ATREBEFTL TS,
D L5 RAKITEREL T, EROT <y RIELT, FREEFFIAL KD DD, ZOKT D
ROMIZEE 72 & 20 5 I L TRIBR & FARMIA 27k L Tiz & b %,

KT < v L~ O REAIE LS N O R1955T, 2 OWERIML <, FIT H L o o5,
T HTERT T, © ORIk < IBRER
¥ikbhhrolck 5 Ths, TO {3000
i 19564 & 195740 2 4RI b7z - 00

BRI L iR P> Tl B
D, < H LA, FOEL
%ﬁ&b,w%$;@%®&%xkh
BT {7 b, 19614ELLIR, 4
24 < 2o TEWIRE Y L
BL Tl Thbb, =Y H L
BB L I D AMS T2 7
b7 o THASKER 21T R s 7cicd &
25N 50, ;:h%:.;EfBH‘ SR 7
4 Lﬁ)b Ep)ﬁbﬁ)—? az I//\OD%EE . 1957 ‘ 1958 ' 1959 1960 l 1961 I 1962 .

3 ﬁﬁﬁ@—‘fﬁ & LTIt L 2o stk year

“f' DAFVITD= Y 7 L~ DERK Fig. 1. The transition of the number of pine caterpillar
'5 BRX—1iciabh 5 L Hiz, 1958 in the sample area on Mt. Inari in Kyoto and in
BB 2T IR L, SR A E Y Y, Mittari national Forest in Aichi.

9 It was found that Isaria farinosa was parasitic
EWeT CRBOIERIZ L 272 e H X on many pine caterpillars near the sample area in
5, ¥/, FHRMEEKRE= YR July of 1957.

=1 2000

500 1000

number of pine caterpillar at Mittari

number of pine caterpillar on Mt. Inari




12

9.3

80 60 40 20 0

radius (mm)

Fig. 2. A sample (No. 10) of stem analysis measured
each year,

BAK TR RS BHE L SR, =
B v OE A, 19574F, 19584 X AL
ué&:é,wmﬁu%@t&aﬁatt?
%, AF ) IITORBLBTNS (R—1)
SO EnbHELT, 1958ELE, AHEED
WO7 7=y HRIZEWTh, <7 h v 0k
B E RIS IR I 1 - 720 b IS, TEEE,
I N T, FAA AT - TR
RS D Sbhi X 5 Th %, :

G I S B S

%ﬁmmm@ugmaﬁgma@4a@j
P o Thitbhiz, £, SR X b B
BREL, EROBAMERITE -7, TR
b, TAD®BH NS 3 #7 (HHORE
LR, TRORSLhZHIDE 44
DOEHEH R R AT, DV CHEKD DT AT
OREERIEET 220, &Hr Ly, &
EHc A h 3 k51, 1AL EHAELE
REIL, b (0.0m), il 30cm (0.3m)y
& (1.3m), 23m, - Elm ZITHE
Mxod, MEEEeEeiEL, s
(8, H SHED O/ETRE R T

WL, BHRRAT X b SRR e R
GARR L 0 O EREZRD I,

TESER B LOEE

1) #WHT H= v KOBIFRE :
&@%ﬁbt%@%@ﬂ%ﬁ%%%‘;@
BRSO —f 2 M— 2108 g
H—1OBR LY, W 3T ol
Ko SHED 4 R O AT A R B R 2 R
WD X 5120 -7 (BB R O §ifdcmle
s £ & R O A R k.
whE (kg) (M—3—D e

log W =1.2863 log (DBH)* — 0.9267¢

S MR em® (M—3—2) 8
log V=1.2467 log (DBH)*+ 2.1599,



Table 1. The results of the measurment of red pine in 1964 at Tanabe.
No. Diameter Height Stem Branch Needle Stem
of at root DBH 18 fresh fresh fresh volume Tree
tree collar weight weight weight age
(mm) (mm) (em) (® (® ® (em®)
8 109.1 834 1,015 31,732 2,111 1,724 31,565 46
9 59.9 39.1 542 3,894 577 277 4,286 42
10 177.9 129.4 1,057 79,614 13,293 8,330 81,412 45
11 130.8 97.3 830 35,376 6,910 4,550 36,667 44
12 109.1 75.1 1,010 29,131 3,045 1,848 27,965 44
13 94.5 71.4 708 16,646 2,153 1,117 17,723 41
14 73.6 555 685 9,334 1,311 1,070 9,599 46
15 65.6 45.3 542 5,709 730 700 6,035 47
16 470 29.8 425 1,981 306 282 2,591 38
17 98.2 76.3 886 23,957 2,078 1,960 23,687 45
18 54.1 36.8 519 3,654 753 437 3,760 45
No. 1~7: See the Table 2 in literature 18.
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Table 2. The standing crop of red pine stand per hectare at Tanabe.

Sample | Area Basal area Number of tree | Needle | Branch Stem Me‘m‘jv
plot Sample | per |Sample per vi;?sﬁ . frgzs}ﬁ . "~ fresh | volume | DBH
plot |hectare | plot |hectare (ton/gha) (‘t’;‘;l/gha) weight
(mxm)| (m* (m?*) (ton/ha) |(m?/ha) | (cm)
A 10x 15 0.2615 | 17.44 40 2,667 9.621 15.488 99.751 101.08 87
B 10 x 22 0.4006 | 18.21 68 3,091 9.656 15.449 99.738 | 101.73 8.3: :
C 6x19.6| 0.2070 | 17.60 27 2,296 9.897 15.960 102.724 | 103.89 96 f
D [16x10.0| 0.2450 | 15.31 30 1,875 8.760 14.167 91.082 91.85 99
E [10x195] 03092 | 1586 | 40 | 2051 | 9.328 | 15169 | 97311 | 9757 | 94
F 11x 94| 0.1604 | 1551 24 2,322 8.517 13.693 88.238 89.53 88
G 5x19.0| 0.1789 | 18.83 27 2,842 10.261 16.478 106.230 | 107.91 89
H [12x 9.1| 0.1774 | 16.25 31 2,839 9.786 15.738 101.401 | 102.86 85‘.
1 7x 9.1/ 0.1233 | 19.36 21 3,297 10.382 16.647 107.380 | 109.26 82

Plot A, B: in 1961, Plot C~I: in 1964.



BAR LT AL CRIRZ e L C\~b oy Table 3. The comparison of the new-needle and
" k.. 2o, SR C 2T L 7 ARy B i old-needle in fresh weight in gr.

sn > ORI ERBISR 2 A CBIEL, 4 1964 1961
FERERICH DT, REMERECT AT YO New old New old
BrET LR 20Xk D, &, 114 | 39 | 257 a5 | 81 | 1757
; g OFTHE L IRFEOEI S 2 E— 3 1ITRT, 133 45 | 253 401 79 | 165
9614F DO M Tl, L THI20% DIHE) G 80 32 286 211 54 | 204
T\ 7o, SR A TRIAIEREEROKN 203 | 44 | 178 140 | 35 | 200

Y Ch 7o, 196143120 )iz, 19644F(x11 }m 52 %4 137 41 | 230
b AL 2 RO ERICEN S 0 | |
ntt%xbhaoﬁkwﬂ&Lﬁﬂmbf : -
B3, 7~ V12~I5ED 5 S KT

F1I2H TLERDON T %2 b, AFREMNELVIHEDO LY IR kv, ShdFfas
BOENNE, SHDERE DD EBbhE, ThbDZ &#b,7ﬁ77®ﬁ%Mﬁ2$%VT
5 - L EIERICERT, I LAEREEL, WICOSENET 2 &, MiToHIRREIcEEL, 12
Bic (3 I2IE RN O80% £ 721%, FhU Ehsd T %*bfbij%@&%xbhé

{47 /7~ Y KD ha 240 OFFERZF 9.6ton (L) &7 - 72, {M%& &, 7Hh=YHKD ha
) D $1 3R HETE T 4.2~5.8ton T, AP O PR A LTI Mﬁ¢7a3mmmaam .
L5 SBIL T < Y MOERHIOSHEO R/ R ha 4 0 #97ton CER) & #x bh, xmg@%
DR XKD B L T3ton/ha & D, b, KRAET H~ Y HpIES >HLREICH B
TSR

‘ 2k, 7Hr=viKot EioB{EEE, i{;i‘d\ 3.9ton/ha, 5113 52.9ton/ha, §7l% 7.5ton/
(3 ) & B, © DA R SIE L2 12~ 15D 7~ v b B (B
4.6ton/ha, {5 41.9/9ton/ha, F; 6.7ton/ha) & b3 % &, %, HOIEFEMLIEB 31 ~2 %
FALEs ) BHEE) (3#915% 9 < i <, M Lilad T, HUD 7 % < v K24 13ton/ha %1y,
Jllﬁﬁﬂbb SGE L 22l B O @B i MR I KR P RESEET L 2 ks 7 0 ~ 2 kKT, K 52.9ton/
1 ¥ 11.4ton/ha, §#E5.5ton/ha OFIH Y, ZHHOWEM» SHEL T, 5 L7 n =2k
EEBE R, DE»pF RO E B X TERE RBIEVERZWTSHA S

b Lo, B, HHECERESZW, @), GOOFHMERMHERS LOEMRERL bk 2L,
BT, @i LI 0R82%, Bixll~12%, $EE6~T% Y, FESEEick > TRE R
2 5,

) =V AL AOREECLBEEROKT

R D BRI DRG R 5, BMEOMAERIMEZRD S LIN—612 % CLHRIBDX—5—2
BB B RE LT3 8 S 502 25, Titbb, Hi—BHEXIBHED Y &5, Hll
1963 DL 2 A5 CTh B, F—EHDOE I B, FIEOL ST~V h v~ SkREL 72 & 2R
8505, H_EHOLIHETYNUARFBEL TRV, $h, vy 2v~DSto®ER (L <
RIEEA) S FEL Tokb, WIS, 22 TEE—EAOERBOEFIBILT, ~Ysr 0
—— eI B X ¢ TEET S,

B 7 U~ DRI HFER L 7 1955F- OEM O REDIER ICE G Z L 1ZK—6 L VWA TH B,
ERE b, ZOEOERRIIEFHICT <R, £I2 No. 9 TRHEMIZ 1lem® LpAEEL T
Yo 19555 D i1 3 FIM D FEMD L i LMo/t RE 2/ Rd e E—4 DL ITk b,




16

19654F 04 B D fit b D fB4K1% No. 97y
4000 [~ KD $Dlk No. 10 Ths, D No. 10
1952412 (% 3,037cm® 4L Tz i
T 19554 DA RRIE T ORI TH 5, el
T, 19554 DL R 12 Tk 2 5 1L 7o il
QAR 19524 O E R RO oA F O
AHIO G DR LOMEAT, ZOmEs
N0 (Mo~1) VI10fE A L FHEE(ES
EALLES ED TN, AHOMETS,)
12019554 0 /: 5 B 13195247 0 A4 5 1 D239
TRADS DThH %, %7, 1955FD04ERE
1954 EDRE S L H~B E, M kDR
b QUEE) pSHEOKE X0 1% & &)
¥, 2% AR L b T 3
¥, R, 19520R0 4RI
FORE S L HATRE T ORED 7 % &

annual stem growth in cm3
2
=3
T

2000 -

EJRERBNPT Kl oo 2 L iEHEHE:
R BT R £ 220 TRBMT ¥ 38
12, MEAEDRTThH o 72 &\ 5 itk
(o XY AV AORE—ERORD G

1000 [~

T, AV ARARE b LI, KO
ERHEET 2L, ha 2400k LB
BT 19544E 17 (23 2.9m® Th - 7273, 1959
#9 0.7m® (IR LT B, bk, R
RAfET 5 &, 19564E10 (25 0.9m®, 19
(F#91.1m?%, 19584—{y1.3m", 19594F—iJ2
19604E—# 3.3m?, 19614F—#J6.1m®, L&
' _ L b S ITHIRAERIERS 72 o> TV Dol
Fig. G.ba'fll(le annual growth curves of stem without Y N O AR 1
. See the Fig. 5-2 in literature 18. 1297 e, FRFHA ORGE, 4D & i

LW 5 e 5 72 CTh 5 5 75, SHb

DML WEEOHERALNE, ko X 512, 19574ELK~ v 7 L ~04 AR anicd '
o 2R, R BRI AT REHEL TE R 0L EL bR, :
DLED#FIED S, KMET H <Y~y h vz L 0% 51372 & 3T, $HTP

BZ~=v h v~ % RR L1955 0 RS B on 8 B IRIEHEE T 2, LrL, < vl
HEO—BNWZHT P OHL T, <Y 2 v ORGAE (19554) I2aIc ARE L /- b (3% A DR
EOLIT, T Y DU ABIDL ) RABET B THS S Libi 5 il 50 O WIRPH2

year



17

Table 4. The annual growth of stem without bark from 1952 to 1958 in cm?®.
The feeding-damage of pine caterpillar was the heaviest one in 1955.
() : Percentage to stem volume of previous year.

1952 1953 | 1954 I 1955 1956 | 1957 \ 1958
1 13991 | (159) | 9236 | 6702 | 2754 | (23) | 2573 | 3513 | 7085
2 641.9 | (175) | 6773 | 5730 |a1332 | (24) | 4476 | 7982 | 10439
3 6550 | ( 63) | 807.2 | 11526 |A1400 | (L1) | 6699 | 969.1 | 13635
4 33236 | (13.1) | 22670 | 1259.2 | 2232 | (07) | 3788 | 9331 | 15817
5 5395 | (158) | 3521 | 2316 917 | (20) 951 | 2520 | 4798
6 57191 | (84) | 5864 | 3020 | 656 | (08) | 2389 | 5052 | 7539
7 9814 | (95) | 8656 | 5102 | 1062 | (08) | 2708 | 8083 | 11439
8 13306 | (80) | 9320 | 3977 | 1797 | 09 | 3517 | 5893 | 7687
9 2357 | (163) | 1944 | 714 | 113 | (06) 412 | 682 56.4
10 30365 | ( 68) | 26951 | 15929 | 3263 | (0.6) | 7207 | 1031 | 12263
11 11964 | (98 | 12500 | 3726 | 1105 | (07) | 4924 | 11026 | 1673.1
12 9560 | (7.1) | 8394 | 7130 |~2233 | (14) | 3462 | 8145 | 9729
13 7572 | (78) | 6895 | 3546 835 | (07) 857 | 1103 | 1853
14 3031 | (59) | 2132 | 2182 | 447 | (08) 647 | 840 | 833
15 3680 | (145) | 3998 | 2559 | 266 | (07) 745 | 766 8L.0
16 1241 | (144) | 1520 | 579 140 | a2 233 | 420 | 757
17 7201 | (45) | 4685 | 3315 |~1508 | (09) | 3103 | 3580 | 3058
18 2109 | (140) | 1432 66.4 302 | (16) 262 | 284 417
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Table 5. The comparison of the stem volume and the diameter breast
high of red pine in 1961 and 1964 at Tanabe.

Individual Stem volume without | Diameter without bark Stem volume without
bark in 1961 (dm?®) breast high in 1961 (mm)| bark in 1964 (dm?®)

Measurment| Estimation |Measurment| Estimation |Measurment| Estimation
8 24.7 69.1 71.0 116.7 25.8 105.8
9 25 7.9 31.1 48.6 2.7 13.2
10 63.8 145.3 112.0 157.7 68.2 207.0
11 25.1 52.2 779 104.3 30.3 80.7
12 23.3 54.8 71.4 106.3 24.5 83.5
i3 13.0 259 61.1 785 13.6 34.8
14 6.7 13.7 45.9 60.8 7.1 18.3
15 4.2 18.8 38.8 68.9 4.6 34.2
16 1.7 3.9 26.2 36.5 1.9 6.2
17 19.7 46.2 70.1 99.2 20.2 63.4
18 2.3 7.0 28.8 46.2 24 11.1

See the Table 4 in literature 18.
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RESUME

[t is well-known that the leaves of forest trees have the greatest influence upon the growth
 trees, and that the defoliators have a great influence upon the growth of forest trees, too.
"f-eating insects, one group of defoliators, feed on leaves, assimilation parts, have a direct
fect upon the growth of trees and enfeeble the vitality of trees. Moreover, they make trees
' dy to get other damages.

. Pine caterpillar (Dendrolimus spectabilis Butler) is a species of leaf-eating insects and the
'. t injurious among leaf-eating insects of pine species, and frequently it gives the greatest
ymage to red pine forest in Japan. Sometimes, as the result of feeding-damage of pine cater-
'r, red pine deprived of all needle-leaves, will wither.

In this report, the author investigated growth of red pine infested formerly with pine cater-
llar and the progress that red pine was recovering out of the effects of feeding-damage, and fur-
er estimated the degree of the damage. These investigations were carried out in red pine
and near Tanabe-cho in Kyoto prefecture in November, 1964. This pine stand had suffered
savily damage by pine caterpillar in 1954 and 1955. Seven sample plots were placed and all red
nes in each sample area were measured at the diameter breast high in cm. Eleven red pines
f various sizes were cut. Each part of stem, branch and needle-leaf was measured in fresh
iight in gr, and meterials for stem analysis and dry weight were gathered.

The results obtained from these investigations were as follows;

The investigated red pine stand was 41~47 years old. Mean diameter breast high was
0.0cm and mean tree height 8.1m.

) This stand was nearly closing, and stand crop were 9.6 ton/ha (needle-leaf), 99.2ton/ha
(stem) and 15.4 ton/ha (branch) in fresh weight, and in dry weight the first 3.6 ton/ha, the
‘ ond 52.9 ton/ha and the third 7.5 ton/ha.

The fresh weight of old needle-leaf was about 23.5% of total weight of needle-leaf, that is,
‘the rate between new needle and old one was about 7 to 2 in fresh weight.

; The distribution of dry weight of stem, branch and needle-leaf make little difference even
if the diameter breast high is not the same, namely, stem : 82%, branch : 11~12%, needle-leaf :
6~7%.

) It is well-known that these red pines were infested with a great number of pine caterpillars
in 1955. In consequence of stem analysis, annual stem growth in 1955 was the least. For
_example, the tree that had grown 2,000cm® in 1952 had growth of only 110cm® in 1955. In
‘stem growth in 1955, the greater part of investigated red pines was less than 1% of stem
- volume in 1954.

) It is found out that the damaged tree by pine caterpillar is gradually recovering from
=the effects of feeding-damage every year after these pine caterpillars had gone away, but
even six years later growth-percentage of almost all red pines showed about 20~30% on stem
growth as compared with that before feeding-damage of pine caterpillar. That is, it can not be
?Said that damaged trees have already completed to recover from the effects of feeding-damage.

In case of this investigated red pine, mean net-assimilation rate was 3.714~2.045 g/g-year
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and mean respiration rate of non-assimilation parts was 0.055 g/g-year.
8) It is estimated that the feeding of pine caterpillar was about 70%—defoliation of all -
leaves in pine stand. Judging that mean net-assimilation rate is 2.829 g/g-year, if red ;
stand is infested with about 210,000 pine caterpillars per hectare, 70% of all needles
to be defoliated during its larval stage. j
9) It is observed that the decrease of growth in 1962 and 1963 appeared to happen thr/‘
the unusual atmospheric phenomena; the Typhoon Muroto II visited the investigated k'
pine stand on Sept. 16, 1961 and the low-temperature in January, 1963. It seems that

facts kept damaged trees slow in recovering from feeding of pine caterpillar.



