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Mechanisms of Mater Production in Young Loblolly Pine Forest
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120 100g T O TEENS 3 » F5 2 fops, 1967TEI08BZE, ABEEIR ha H7: 08 2,100 &
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CICHEBHRDOBREE (ws, kg), HEE (ws, kg) SHEHE (wr, kg) OMWEERERIE HENES
BEHLL, ToEUREO2EDOLS>TH > 7,

log V =0.8638 log(D*H) +0.2810

log ws=0.8404 log (D*H) —3.0073

log wz=1.2253 log (D*H) —5.4815

log w;=1.0078 log (D*H) —4.4445

HIZIC B T 2 5 15hk 53 0 B E I 55~59ton/ha, FHZE & EHE X T £ 13~14ton/ha L HEE
Ehtey, BERBIMO-VYBLOMLBOVBZOLITH -k, COEBIEELNO 2ESOEHERT
HEM, HES5H, 1EEOAEEZFEEL T EEED/IHET THH 10ton/ha EEBIS N,

B OFERB MR ERERIL 32~35mb/ha T, o VBLOEL { Kxb,

M3 OEFERERE BEENS LBICh T2 & - HIRERT, BRKOoER T oL RER 1~2% T
boto ZUTHBICHRTAENTEOERMMEEMAOPEZ X EEHESBEOLS TH -7,

LEOKERSHEL BRMFIOREL S AT, LEEO/IMMSIRSEE (o, A/ha)lCEL T3
EBONDT, Chhr o BEEEHBELEENICL LB THT,

logv=—1.5 log p+4.307b

Y HE (A, B) OHEEII LETIZIZ 9~12ton/ha L7209, VAEBELIZEIEFEIALEDDL
NI - 72,

HIEREB O THOBE L S CIL B R s bH TEDL -7z, BHEULTHEALLN, P, Ko
3RS, MEREEMNEMNT 5 & &b i EE (F— LV PNOMEN L E) ST 45em DEEX
FTOLE HEEEZEL) 288 EBRHROZRS THLMICHEmML, &ICAiEOP S K
HAEICIZIZES LT, #EW, MTHRESHEML, GUDOEFTRELH > THHALCYEEREZE
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hreBRTE3EERL OB L T,

N, P, K ot E LR ELEI b THL, HEHEPOESE INM3ETRRAMEINELSTH
57, L LBRICEBFERINZRNEED > TEAPOTRERSORFRELHET 5L, P10
H5y, KRF20ES UL ROEEICY, BEOBER» S AT, EOIREENFET 5 algglEsXk
LD EEDbNM,
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WM I, Z2OEMEEOBERIZL, LA LEELBEORBAZ LSS MT OEEREL®
LRI 2L 5L, REIEAORSBRER, FENEABLBRLY, BE BHELHE
LERRSYOMEMNA LN BICT X5,

RPAEEEENBEEREMNAERBHTE, EHYOHET, 196UE3HICH 1 FEEDTF — 57V
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OELEHOEIC DT, EHLYBToBELBRE L T A0 7T EBHAERE196TERKICTIINL
KEEOGHOMKDR, S bT2CH#EL, BRES A CTREICEL 2, ABETR, Cho
OMG O ERREE, £RE, FEBELTHEERFL, bbb TEBRAICEST 2BO0H» 5,
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1. W/EMT OB

HEFRBRHIC BT 2BBEONERSIEENE, P, BOIRBEICSYLh, SBEC L ICLRE
B, ReERER, EREo3X4o FHIKECATLNTLS, £ 1L T1KXEIZH 0.05ha
THIE L3150,

IR AERl & LT N, PO;, KO 52 #115:8: 80 {LARIERI &, LR SIERI%E 1 Kk 1
b 100g 3D, AU, 3 » EMEE4L BCEL £ JAERI6TEI0R LRI - 7208, FHER,
BEXOLEHMEIZIZEA L 6m 28E, SSCEEEOHERZ T TICIZIZRECHHEL, TS
Bhdbno, TEEERDLDTLLrGONEL -7, LALH, BEREX TR TEHAR#MAEES
DB ECHEAL, EARF, IvEBEL, REEYTREY I F, Yy vy V&, F T,
VY OERB LI, PR VANTEHBSH- 2, '

ok, REBRMEELHOHEIC L 3HEMT AL ha 720 2,500 &, 5,000 &F LU 10,000 &0
SEETH-> e, SHOFREOHER, RECIABEIZ- 10X S WHEEABRL O D h -,

Table 1. Descriptions of Loblolly pine stands studied in Shirahama and Kamigamo.

. Mean diameter Basal area
Location Stand density | Fertilizer Tree number | Mean height at breast high per hectare
per hectare (m) (cm) (m?)
Complex 2, 066 7.0 10.5 18.4
Low .
Mixed 2,151 6.7 9.9 18.5
Complex 3,835 5.1 6.9 16.0
Shirahama Middle Mixed 3,765 - 6.2 8.6 23.0
Non 3, 750 1.6 — —
. Complex 6, 536 7.3 81 36.5
High .
Mixed 6, 543 6.3 7.8 34.6
Kamigamo High Non 93, 333 2.8 1.7 23.0

FEBEXTOABROThOBEOMDTLECEL, #30% OEESTHER $KHEICET
HEELTHED - T,

oI, EEERBRMOUMETHRER S EFHERE L7 — £ 7Y 0D ERBITING, 1968
ES5ARBELR, COMDRERTT TIC 54.3% MHFE LBEZEE ORBICE - T 1,

2. T4V OMHYEEEEMTERTE
1)#HE & 5 B

HEHBRH T, B Zh 0 0.0lha OEEML R MEERE, SMEBOBRAEEZTL-
7oo ALERAEEHEA © 3 L DA B 1K E 3 OHEAEKR2IE (BHD 8 A, HHD 8 A, BitkD 7
&), MHEX L0 2 A4 L 0B L, HEE 0.0m) » 5 30cm £ TE, 2h Pl L3S (1.3
m), 2.3m-% Im OB L KCH, +, EOEBELZLLBICHAL, ¥ 7Y Jick oipEx
EPMRETOHED, ThEhEEEBICREL X, 35 CRE» SHEILU ARIC & 38T ciM
H, BERLGE, BRERBE L LD, 4B, HEOFIHEIDST AL EMNRBETH O TREE
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BrLTbENT,

AT B (1.5m X1.5m) WIL & Eh 59N TO EED #h LEE AU & 5 CEBIN
RO LTHEL 2, COFEMTOSER, LPMAICIOZE G 1 EL ) 87 TICLBEEL, 1967
FECHELCHE G LELR) 123505 T,

2) fExAEREE

HEIFAE L & Eko WEEZ (D) E8E (H) © D'H (cm*om) x93 % BME (V) 250
cE (ws), B (wp), B (wy) OEHEZOMENAERERE LD EER-1DL5 -7, THEHD
BREDEFOLIIGEL S i,

W log ws=0.8404 log(DzH) —3.0073 ccoerrerreee e (1)
HpF log V =0.8638 log (DXH) 40.2810 vreerveeeemmmecinniininnns @)
YR log wy=0.7428 log(D*H) —3.0160 (Bf + A1) -oeevemeeeereeenes (3)
P log wz=1.0078 log(DZH)—4.4445 (BB) e 4)
Fii#E  log ws=1.0528 log(D*H) —4.5298 (B - F)  -orevevvvesenens (5)
log wp=1.2253 log (D*H) —5.4815 (BE) ++rervrveeereinenninnns (6)

V:emd w:kg, D:cm, H:cm

o ORWNAERBREOHARTEEZS LUOREOES, K-1-2, K-1-30 X 5iC, B tos
ETHONLBENSONBET 5L 5T, 5K, BROTREEN L (HBEEEAMET 245 ThH 5
25, BMOTRIESDENLE LN, BMOTRERT 2 XS5 KRS HEEICTHLIREEIC > T
fohs, W, BMOTE TEBEAEREL S, THEMESTRCHAEL T b BB O FHINA
XLlhobhktFELON S,
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BoZPLIrirbsd, 3IE— /OOI
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BRRTTHREL T -4~V
10SEHEMR 5 C O & Hotid 5 o e o
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1-3 branch dry weight (wp) in kg.
low and middle density stands.
log wg=1.0528 log (D*H) —4.5298

1-2 needle dry weight (w;) in kg.
low and middle density stands.
log w;,=0.7428 log (D?H) —3.0160
high density stand. high density stand.
log w;,=1.0078 log(D*H) —4.4445 log wy=1.2253 log(D?*H) —5.4815
O : low and middle density stands
® : high density stand
x : Kamigamo’s stand
These marks apply in Fig. 3.

TZER D25 750,
3) th FMEREFE
HAERBEARO~OF ERERE R, S b L v A EERSEINABORERCS TRY, AEDF
— T IMOENEh O ERREFRAMTEL, /2 EEERBRHTREBEDICE 3 EEITE -1,
Th 5 OREREFR-200R LT,
Table 2. Standing crops of Loblolly pine stands per hectare.

Stand Stem Stem Branch (cigl)welght Needle dry
Location densit Fertilizer volume dry weight : weight

Y (m?) (ton) living dead (ton)
‘ L Complex 69.0 27.2 9.1 2.4 8.8

ow
Mixed 68.9 25.9 8.7 1.9 8.4
Complex 53.3 21.5 6.0 1.4 7.6
Shirahama Middle Mixed 8.9 32.7 10.0 2.6 11.0
Non 3.3 1.3 0.5 0.1 0.9
. Complex 149. 4 59.4 14. 4 9.7 13.9

High .

Mixed 138.3 55.1 12.5 8.4 12.6
Kamigamo | High | Non | 6721 | 26 | 53 18, 1* 10.3

* include dry weight (14.5 ton/ha) of dead trées.
i D HrE (65~60ton/ha) (3, WAEMEE S & LT v bk (12~1548) © £h

DKL ELF 0,

EGEOVOMEM S AN WEREESI TR 2H, REETHIH L AH
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AFEETHREICHKDD 3 C &3, BRDTOMIES 12.6~13.9ton/ha BN ETT W< YT A
SNEEDELD BT ET, COBMOTR, ZORZBROMEBDIZIZME, @34 hllto
BRELZL-TLELELNE, TLARYNELEDAYVEIBOKRSER S HKS 5 &, HEFEHD
A Y THRE L E 21.7ton/ha) 2RO TOLTHOEI O b 7 — A2 UMOTBE L, AL 3§
ETH 5 P. longifolia DEBY L VI 20T E L, UL, 78 YT 10.1~13.8ton/ha OIESR
PEED X, I S O T O BB S T10A AN 7 41 = Y T12.6ton/ha, 7 © < Y T16.1ton/
ha DEBAHEELTL L, ChoDEEENNE, HEOF~Fv VMRS LEREE - T
WBEERBARBOEDITH b,

F—EvVOEEEME L LBERDEL, BESVBLZATHOHE T 4.1ton/ha £ 2T 5,
HEBIHARPCLVEER L OLRDLTHRDELES LN, ATFEDIOR FHOHE &
BT ABA, KEORBEEZEBTALEND L, L LBES ORABTMOMN T TICIHEMTELE LK
ST 1EFOEEEEZELTL 12T 5,

EROEEEIAKRSY, Metz'Vhd &%, Ri#E I 5.09~6.86ton/ha (bRl 8 /F), #EId 4.23 (B
E10ME) A T 3,

F—FTYDOLEBERERTATY, /uvVOLSBRRELEST, EICHBOREEES D
CHIAEAXAT 2 ¢ EBERET, RAEBENLETECTORP»EIARATH B, T—-FvVosED
FHVBREZETH I LRENT, ISWKEEDE — 7 B~XY T, KEAEDCI0H ERICG £
HEOARBIMHE-> T EEIOoNDE, THLLAROYBHEBE LMD T2ELOESE LTI
10.2~12.Tton/ha IC 750, X OBEERD T, KFBTOEREERICLITL 3, 58, Metz'®
DOERBES OUEBRBECT RO LI ICEBLN MR, X5ICHE P. echinata % 25% & A 1220~
2SR TOEIEER (3 5.02ton/ha SR LT 3,

FESHBEMOEMET, 1 MRS, MEBEINIZT — <Y O/IRI TORES GBI 0 © 10.3ton/ha
Etiste, COPEBRSARA-STLLTH-> O TIHERIRSICEREL, FL T 38ERER
EBRLb00AT, vVBORBEROBERL L TRREOHEELE 72, S5 0HELDY 28
MBCCOBEEF = v 73570, A—MBT—EEEARELGICKY LY, Z0EBA[ELL
L ¢ % 11.5ton/ha & 12.8ton/ha & IHICKREVHEEZ L, THDL, FFEERE»S, 7—F=v
DOEEERD TREMIC 10ton/ha LU EOFEERETECL5H055EEFLTHHBELTRIEL
E5TH B,
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D E&E D EE

AR L ARRBMOEMS OBROBRMEO A ERRA BT R O K 1o LB ERE
BEEBThobT EH-20L5IC15,

AN LT %, BRELTOEEERMBZIONBACLRWELHT, BHTH/ININLRA
HEREL D SEREBMBEIVLERL TS, T8bD, LV/PILEKTRIFEEEL D 3 EFHATH
5 oEAERL, AMDTRCOHT TIMRER S SFHLEB UYL EEINE, CoOlicE
REREOEERIZNEIEBEFOREL ST L ENCAEBTERILC L b S, ¥5IC1AFHA
BENE, FHOTOEO/NIOEED CHEEEZOMIMMEIT LKLY, ZOWWRIETTIZ LT
2%, 158, PABEEORBRERET, LAKBBEREASNIRROAGRTORHITHOERLIZC &1,
FAEENI08 AT, BEOLS BEBM TR ¥ EMOEEINKR - TORLELEZ SR B,
—HEELEBREZOBHTE S &b, $20CEEABEMDIBBRICHICIN KT TSGR EHT
ST L EIBLLELTED, CORRDOTRESE D OERE LML 215,
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Fig. 3. Allometric relation dry weight of current
62’63  '64 65 66 6

167 annual stem increment (dwg) in kg and
year DH in cmicm.
Fig. 2. Annual increment of stem without bark low and middle density stands.
in each year. log duwg=0.8938 log (D?H) —3.7899 --(7)

high density stand.
log d4wg=1.0821 log (D2H) —4.7875 --(8)
MEARORE 1 FHOREHRAERSLMBRBIMSROKR L UBMEERSR, Ku URME #®EZHE
BIOMETE L, BROOBROBEAEAR (D: 11.3cm, H : 791em) T 4.3kg, 1ZIFFEEICH 725 b
® (D: 8.4, H: 705cm) T 2.1kg 075 %,
BREAOBRGESEER L D'H (em® cm) & OHEEBEGEE RH 2 ER-30 L5150, DF
OESTaEEPEN S,
BEBELEER (kg)  log dws=0.8938 log(D°H) —3.7899 (B - H1)  wrovvveeerremisseees )
log dws=1.0821 log (D*H) —4.7875 (BE) wreereereerreescrcnminn (8)
COEPRSFEMSTHENLCHEEGL, B FoMSTRRES DEMns LN 5,
2) MO OMERER
BARAKR LY, FX O 1 EfoMowzEAEESE A2 M-S0 EERR 7, 830 ZAV
TRDH B EH-BD XI5, BEHRDOEABMBEEERICIAS 2 L LREEIX 35.2m° /ha, BLH

Table 3. Current annual increment of Loblolly pine stands per hectare.

Location Shirahama Kamigamo
stand density Low Middle High High
Fertilizer Complex mixed Complex mixed Complex mixed Non
Stem increment

(ton) 8.2 8.2 6.2 9.7 14.4 12.9 10.1

X 31.6m3/ha & 750, BELSWHRHEL T v~y Ho FEER (9.5~21.8m*/ha) £V &
»ILVEL, EEIRZEV,

HEEERE MRS R L VBEXOFETRY 3 EM-40 L 51120, 196TFEOHERENFX
ELENETELOL, b L, HAENT TIKHEEEARODTO L EZ AN, T OEFEERIER
BFEARLUEB UDLERZ, “BEEI” LZBAOhLLI bR, BHEEENBELEDT 5 &
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Annual increment of mean tree hight in
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Fig. 4.
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DTRPUERDTAKL DY S LBSTHRGEWREBICE D DDH B,

oI LEESBRMC BT MEESHEHENS L, M50k > ICHBNL LS, 2 L TH
BEATRULESIWMERRMIEL, Ldd /MRS TS TICHHI DRI A O ¥R okt
LT b, COLINMTHE, LHW2ERBEIOREBILS-T, 7—F2 VKD T OEERREIC



34

BOBRBEEEEXTENS D,
2) % o w E

BB L 7B E LTETEARBB L7~ vV OoMSE, BERZLALSARCE S0 L
ATHBDT, 7— v VROBEYDRABRICELZ AL EREETHZ, Lo LERO L 51T,
AT HEEE L IFE /IS TH 255 ha B b 100,000 K50 EEE T4 TICHRMBIDHE - T
VWA FEXHRBRBOERE, G744 VRTERETIREOEELL, 7 IyMBEofrs
ZOPMAE 3/2 L LT BENL RS EEEEE L &n, /2, MDOBESEE (C—-D)

HRAEMEMEE U TRTER-6D LD IT - T,

107!

SX10 =

-
<,

3
X
=
S

J A

=)
A

Average stem volume in m
o~
3

5%10'] \

107
10° 5x10° 10 10°
Stand density (no./ha)
Fig. 6. Equivalent height curves and full density
curve of average stem volume.
logv=—1.5 log p+4.3075
® : Shirahama
O : Kamigamo
% : Shizuoka?
These marks apply in Fig. 7.
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Fig. 7. Equivalent height curves and full density
curve of stem dry weight per hectare.
log wg=—0.5 log p-+3.9294
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Fig. 8. Production structure diagrams showing the vertical
T 5 0 5 4 6 8 10 distributions of oven dry weight of stems (yg),
Kamigamo’s stand branches (yp) and foliage (y;) in ton per ham.
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1) HHEOBE S
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Table 4. Relative light intensity under canopy and height of the lowest living branch.

Relative light intensity .
. . - Height of the lowest
Location Stand density Fertilizer Co ted .
Average i nverte living branch
ogarithm
| Complex 7.1 6.0 1.91 = 0.42
Low | ]
i Mixed 8.2 7.6 1.84 4 0.43
Complex | 36.5 355 | L7 % 0.42
i Middle ‘
Shirahama ' Mixed 19.8 15.4 2,00 % 0.49
. Complex 1.8 1.5 | 3.66 = 0.84
High . !
Mixed 2.0 1.8 5 3.18 = 0.84
Kamigamo l High Non 1.7 1.1 ‘ 1.59 = 0.28

P B 2EBEOSME, Hbi (sun fleck) 225 5 0 TR-11OEBEMRTOH D X 51T,
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Fig. 11. Frequency distribution of relative light . . , .
intensity (RLI) under canopy in high Hoteo —IGERETREROLEHONTHITH

density stand, 57ﬂ, C@%Ej@/fﬁ‘yf’rdiﬁW@%é%ﬁC%@%
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Fig. 12. Relation between relative light intensity
and oven dry weight of foliage.
O : Shirahama
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Fig. 13. Relation between ratio of height of the
lowest living branch (Hpz) to mean height
of trees (H) and relative light intensity
(RLI) under canopy.
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Fig. 14. Oven dry weight of ground flora in each
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TN ETINRIYYY, HoE, vy L f, PTOLY, 2UF, FXIHURLY,
CDEIICHHCB O AOAREROEYRA NN, TORBBMONEBLIL21FE010115,
THROLBHK-M4ICR U XS WWERHKONCIZIE A EEENRS SN, BEOHPEEHIN
i, RO &Sy, & U TEREORREREAEL, V98 1lm, #E 6ton/ha ICbFET 3
f%‘%fﬁ&o?‘:o
To&SBHREEDHEAR, HOMIHRNOBAEICKEIN EH, FHx OB DL
TREEZLPES LTI,

6. - 8 | HE

1) MEMEOHER

MR (EEELN MR SEA BT —A)OMBERBEDOC L NABMD L BE-BO L HIC IR
9~12ton/haTIE L A E BN - T, 22 F — oV OEEINA~L2AEK - L5 Z 0 L0
SWEND Z0T, 108 FAKCHIEINC COEREMEBEL S - DB OERTH 2o AN,
HEME (WHE) 2 Y4FECE (4F

Table 5. Dry weight of raw humus and litter (A, layer)

ENERICDRETEROLOT, HHER and its decomposition ratio.
2L LUTERBOWARRE) THRLX Do weieht Average
Ty W€l
ﬁg, ?_ f&\ b E ﬁ‘ﬁ?ﬁfﬁf& ‘)9 (}‘C % @iﬁﬁ Stand Fertilizer y of g Decomposed decomppsi.
T VAR, K50 LS TR ey (o | YR R
= s on/ha %

FEBCREBZEIBDONLEDL - 1, L Complex 8.9 2,34 42.7
KRET 5w v O FLGHHEEH10~20 OV Mixed 12.4 2.4 41.0

%O THLOIMBRLT, 7—5~ Vidgle | Complex 9.4 3.76 2.6

VD NATIEIE30~50% & L  HER e Mixed 12.3 2. 64 37.9

B, BIER 2~3 FHTIRE A b .| Complex | 123 2.04 49.0

ERRINB LS5 THoTe COEIIC '8 Mixed 11. 4 214 46.7

DRFENRRHC ET, BRABRHO &
R EFHTE, EERRNOMEBRI S TEbHTHEATH 3 EBDbIT,

2) HEORE-HPENEE

n AEOH &

FIE LW E THO 2 » FUcHEICET 2 T TOLEHEAZ(ED, HHEOBE, HRONEN SR
A RE A RIS I TR L 7288, 0~15cm, 15~30cm, 30~45cm DOEX BiC, 400cc HD
FLAfERC TERERRL, BCEREOBHT AT - T,

(9) LTEEOREME, MR

HEZBH—HOoMEIIE S EBICEL, BE BEOHEHBIOLVL-sTREELDREY, L

Table 6. Soil profile characters of Loblolly pine stands in Shirahama.

Depth ! Definition
Horizon from Soil color#* Texture Structure Hardness of
surface boundary
A 0~ 4cm | 2.5YR 4/4 - - - { Distinct
A 4~12 75YR 7/2 |Silty clay loam | Snle8rain | glighy arg ’ Distinct
B 12~34 7.5YR 6/3 |Silty clay loam | Clod structure Hard i Indistinct
C 34~49 75YR 7/4 Silty clay Clod structure Hard ‘ Indistinct

% by Standard soil color chart (1965)
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PUAHEBEMS TIRERIZD OIS, TE U THMMANTLO L IWELBMEE LT, T8
BOEX31212 45em BE THENE(, »ORMTH 2, s ONBNLTERERRIE6DLS
TH- 71

P rEoksicHBo—BHEEEE, ABRIEL, -1BoMBRR2BEICbs TEbDHTRE
Th-7T, DOBETHBLEMNFUMELTHT SN XS,

(3) TEoMmEMMEY
i@@ﬁ%%ﬁgiFaﬁﬁﬁiﬁﬂﬁﬁﬁjK&@%&bi7CTbﬂoi?@a%bmm;o

Table 7. Physical properties of soil in Shirahama.

Stand Maximum Oven dry weight of soil,

density Soil Volume Porosity h::liﬁi; Mllgirn{ o Water Esagﬁl andGl;Z(‘::;lper 100ce. nggnhtd ?;
feratlir{?z o depth | weight capacity capacity | content <omm | Somm Root soil
(em) | (V') | (P,2%) [(Wmaxg, %) |(A'ming, %) (%) (g) (@ | (g) | (ton/ha)
Low 0~15 98.7 1 59. 8 45.3 14.5 13.1 88.3 9.3 1.04 1325.0
Com,plex 15~-30 133.5 49. 4 56. 4 - 7.0 14.7 113.2 ) 20.2 0.18 1698. 0
30~45 120. 6 52.4 73.1 —20.7 41. 3 94.7 1 25.9 0.03 1420.7
. 0~15 106.7 58.2 34.9 23.3 11.7 96.7 9.8 0.24 1449.9
Iéd;dmd;f;x 156~-30 124.8 52.9 42.9 10.0 12.2 109.8 | 15.0 0.04 1646. 4
30~45 170. 8 35.8 43.3 - 7.5 22.1 162. 4 8.4 0.01 2436. 3
. 0~15 98. 8 61.5 39.8 21.8 10.0 8.3 17.3 0.19 1219.7
I(_:I:)i?;)]ex 15~30 124.0 53.2 43.3 - 9.9 9.3 112.6 | 11.4 0.03 1689. 6
30~45 141. 4 46. 9 34.6 12.3 8.6 115.6 | 25.9 0.03 1733.4
. 0~15 104. 3 59.5 | 28.6 30.9 4.4 90.3 13.4 0.56 1354.2
x(l)idle’ 15~30 98.8 62. 6 43.6 19.1 14.3 90.6 8.1 0.01 1358.6
30~45 101.9 4 61.6 40.6 i 21.0 11.3 97.2 4.7 0.01 1457.3

i, FREROTRGRET 100816, FETE 100~150 BEARL, FRICE, AMOSLELS
ButBTHECLERL TS, A RAFKR) /&, BORMERRZTHELT
YA FRERT bOBHHRLNE, THOSL, COMMEHRESEICD > TBAEL S B
FAHEAE 720, RAOROEBICR bh THFE L NLEEBEBTH 5 E0L L5,
FE-TCFR U EEOEE D o R EMIORIC KREBERIAD ORI > 2, THBENTHT
B oS TR TEOMENIBEOTENAD LI IBECRLES Eh-EEI LR L D,
Lo l, FELDOHETCIMRDTOBIIC k- THREE 0~5cm OTEEOMBAMNENRD 2 BEY
FEINLCEMBEIN TS, SAOHATLHEROZ L BEER TRIEBO LA L VIROE
BICE->TEDODOBEEDEAT, SREBEAOMICRIEE, EHODMIC L > TRACHE
FnTL EEbIE,

3). HEo/ENEE

RITROFHEIC Uit T U721 B8E, BREHH (EE 2mm) L, ZoME20ToH%E
It -7, BRBHEEBROTHEIT L 5 12,

pH: #5 2 BREpH »x — 4 —, BREBE: vo XU, £2Fy VN F v F—Vik, 22
© :Fa—U MBMHEE Vv @) ) TF LT — Bk LB ESHER), » Y (K :
RKMSIEE, I va—4(Ca), 432 —uMg) : EDTA BT,

BE, DFERITNTHED S 20 CBREL THY, 2oBRER-BICRLT,

—fR LI E E LTRICC, N, BYEBOPu s VK KoaFEREBEN R &Blt
BTHEClnbFonksd, FILBICARSNTBI—RICEEBERBANTON, 1T



0. 080
0.095
0. 064
0. 094
0. 047
0.079
0. 095
0. 047
0.079
0.199
0. 268
0.071

MgO

0. 365
0.094
0. 303
0. 058
0.232
0. 163
0.330
0. 398
0.284
0. 106
0.082
0.338

CaO

(%%)

0.118
0.115
0.121
0.123
0. 142
0. 156
0.125
0.127
0.129
0.074
0. 085
0.111

Hot-HCI soluble
KO

P:0Os

(%0)

0. 046
0. 031
0.029
0. 035
0.038
0. 039
0.041
0. 036
0. 031
0. 036
0.033
0.033

0.035
0.019
0. 025
0.028
0.018
0.022
0. 026
0. 009
0.012
0.025
0.019
0.025

(%%)

CaO | MgO

Exchangeable
(%6)
0. 033
0. 009
0.018
0.014
0.014
0.018
0.018
0.018
0.014
0.033
0.014
0.014

(%)

14.54 | 0.0038 | 0. 0059
13.91 | 0.0032 | 0. 0044

KO
10. 00 | 0.0017 | 0. 0038

(% on oven dry basis)

PzOs

(20)

0.2N-HCl soluble

14.65 | 0.0070 | 0. 0061
9.44 | 0.0023 | 0. 0052
9.31 | 0.0015 | 0. 0041

15.76 | 0.0052 | 0. 0081

12,11 | 0. 0051 | 0. 0054

13. 46 | 0.0038 | 0. 0049

11.84 | 0.0052 | 0. 0047

10. 83 | 0.0041 | 0. 0029

11.52 | 0.0021 | 0. 0029

C/N

N
0. 097
0. 046
0. 027
0.071
0. 036
0. 029
0. 099
0.038
0.026
0.076
0. 036

(°5)

C
(%)
1.41
0.64
0.27
1.04
0.34
0.27
1.56
0.46
0.35
0.90

0.39
| 0.38 i 0.033

Exchenge
acidity
0]
14.8
12.'7
14.8
12.0 .

16.0
16.7
12.3
12. 3
12.7

8.6

8.6
12.7

Table 8. Chemical properties of soil in Shirahama.

IN-KCI
1:2)
Suspension
4.10
4.25
4.10
4.05
4,00
4,05
4.00
4,10
4.10
4.35
4. 30
4.15

H,O
1:2)
Suspension
4.90
5.25
5.40
4.90
5. 20
5. 40
4.85
5.05
5.15
5. 40
5.65
5. 50

0~15

Soil
depth
0~15
15~30
30~45
156~30
30~45
0~15
15~30
30~45
0~15 |
15~30
30~45

and
fertilizer
Low,
Complex
Middle,
Complex
High,
Complex
Middle,
Non

Stand density
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Table 9. Concentration of nutrients in stem, branch and needle of Loblolly pine, ground flora and A, layer.
(%5 on oven dry basis)

a’xd density .
ar}d Sample N P05 KO Ca0O MgO Ash
fertilizer &) (%) (%) 20) (%) (%)
Stem 0. 209 0. 058 0.097 0. 146 0. 063 0. 466
Living branch 0. 278 0. 100 0. 101 0. 498 0.129 1. 251
Low, Dead branch 0. 224 0. 055 0. 010 0. 479 0.125 1.315
Complex Needle 1. 064 0. 163 0. 152 0. 233 0. 149 3.027
Ground flora 0. 818 0.119 0.277 0. 343 0. 427 5. 895
A, layer 1. 165 0.119 0.137 0.615 0. 625 17. 252
Stem 0. 230 0. 094 0.115 ~ o 0.201 0. 084 0. 691
Living branch 0. 290 0. 098 0. 290 0. 518 0.137 1.844
Middle, Dead branch 0. 189 0. 069 0.014 0. 759 0.110 1. 120
Complex Needle 1. 089 0. 168 0.253 0.184 0. 136 4. 001
Ground flora 1. 150 0.133 0. 439 0.323 0. 364 5. 295
A, layer 1. 141 0. 088 0. 181 0.703 0. 517 9. 090
Stem 0. 215 0. 161 0. 095 0.237 0. 088 0. 813
Living branch 0.278 0. 083 0. 196 0. 297 0.032 1.175
High, Dead branch 0.176 0.054 0. 044 0. 446 0.133 1. 549
Complex Needle 0. 977 0. 230 0.273 0. 204 0.185 3.675
Ground flora 1.161 0.192 0. 951 0. 996 0. 989 5. 125
Ay layer 1. 227 0. 185 0.131 0. 897 0. 435 11. 970
Stem 0. 226 0. 056 0. 138 0. 329 0. 111 0. 125
Living branch 0. 289 0.076 0. 245 0.524 0. 140 1. 605
Middle, Dead branch 0. 196 0. 059 0. 023 0. 561 0. 122 1. 328
Non Needle 0. 786 0. 122 0. 092 0. 350 0.164 4.394
Ground flora 1. 043 0.148 0. 556 0. 554 0. 593 5.438
A, layer —_ -— — —_— — —_—

FZTh-Th, ORI, BHOMEEIELL LI LD,

Nk, ARBRHICET 37 ¥V OREOBRDBEREGEELHREMRTH L7 x ) IFEHTERL
T B10~40FEL EORARTHE S L7l 20 L kT % &, NTRARBHO T P9 E P, K
TEHiIFEELL,Ca, Mg TRULABOERERL K, $oRZB MR LA O 4 FHEKD
LHETEE, Thd SR ESEAMBHOLTBECEELREERL TS, —RICEOMETSH
EONSHRIFEORMRICE L, BEHICAL » THRACED U THL LD TR 33% Cof
BAEEH LA DORBEEMGEOIOR TH- 7208, TN THREHMONOEEXR LV b HE L, HZ#ozh
X0 {ELOR, FELOFEHICHL AN BEAERAL L, KRKOERICH H 2 BRERE
Th, B0l LaEERGuEAMNE L BN, COCERBHMROKZ JIICH I
B bR EEGERBBLELIBEDLGATH, BREILBLMEBLTHSH, FThicl
Td, VEFERELVAT, JPOKEBREEEZOLOOMMES 5T KT TN, N, P, Ko
SEROEOEEL L > TINSETOBITLENE S ICHENT 2RO FEETELOLTHES D,

2) HERAOESERTR E £ OlD

F—F2VORJSOENBRERBRR-2CRINH, AR, W, o ha by oEYRIC,
¥, FTEHEAEIHEEHEEZZhEFIhN-14, FS50EMRBICFNFhOBESEEREZE LU CEH L,

+EAORSEGERE-TOMFIELE 16cm DEIXO ha H D BICHBEAEL, £hicE-8D 0.2N
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(soil layer was calculated by available form)
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lement | N | P,0, | KO | CaO [MgO| N | PO KiO | CaO [MgO| N | PiOs| K:O | CaO [MgO| N | R:Os

Table 10. Nutrients in the ecosystem of Loblolly pine stands applied complex fertilizer in kg per hectare.
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Z-11ICR L7, HEMOBEDBHERICDOLT
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ARRHRFEABEMS OB THE ST 5 L0
APOAERATNECEMNSMD B LKL,
I b L AT MBS E LTBA LN,
P, K ®3 i3 &M Hind 2 & & b
L HEERAO ZEWTHML T 305, Ca
2 Mgltid & A EEIDE0, The oikEE
ILWHLIERLTA LD,

TTXDONT & D WCHREEA TS 3 5
EHETIL- e, ZOHAZ0AEIT £-12
OE>T, MASLOOHWEBIACLTH S
DEMOEEOZOMSTREBHABEIZ LT L
T8 5,

AR E & 2N & 2 REREAROBES OBFK
LI LD FEFEGIC X-15, 16, 17
WRLk, SOKHEFBEOB S ZHMT 5720,
HERERAH, # EEE TEFORSERORTFE
OB%EAE B-18, 19, 201, F7-HEARE U 7H
- feis Ca & Mg OEfES -21, 221C/RL 7,
CheDEEIVUED»S, RERIICHEOH
EERBHLTCH LD,

(1) NEFEE N-150 & 5 icEBREXIC T
NTHEAE U 72 R 0 A HsBE S I L T 3
MEBRHPCET 320D ERORIEE &

D&, BEMRSGTEEELEZ ST 3,



43

Table 11. Nutrients in the upper ground part of Loblolly pine stands applied mixed {ertilizer in kg per hectare.

w density and ] ]
\ fertilizer, Low, Mixed Middl, Mixed High, Mixed
Qutntlve\ ‘ :
Part in~~_ element|  |p0 'K,0|CaO|MgO| N P.0s| K;0 ’ Ca0O|MgO {onsi KgO‘CaO [Mgo
ecosystem .
Stem 54| 23| 28| 60| 23| 69| 29 | 36| 751 29 116 50 ’ 50
Living branch 24 8| 18| 40| 10| 28 91 21| 461 11 11 14
Dead branch 4 1) 0.4 11 2 5 2 ! 0.5 15 3 17 | 5 ’ 2] 47 10
Foriage 81| 14 14| 20| 13|106| 19 19| 26| 18 121 ’ 21 }I 21| 30| 20
Ground flora 42| 6| 2 | 23 ] aa| 47| 7 ‘ 25| 25 27‘ 9| ' ‘ 5
Total Lzos ‘ 52 l 83 | 154 ] 72 ‘255 66 ‘102 187 ‘ 88 ‘298 ‘ 88 | 1 15 )267‘ 99
3,000 F Table 12. Amount of applied elements as fertilizer
in each stand in kg per hectare.
® \0/0
8 | - e
E 2,500 ~Q————=0 d%‘i’?;?y Fertilizer N P05 KO
& Complex,
;:0 2,000 Low Mixed 95 51 51
£ Middle ' SoMRlex:| 171 91 91
2 1,500 Comol
151 . i Complex,
: High Mixed 294 157 157
é 1,000 F ' : Middle | Non 0 0 0
& S00F o
Z
xR :
’;/14%"-6 I 1 ! "§ wor [e]
0 100 200 300 400 3
Applied nitrogen (N) in kg per hectare __n:o
5300
Fig. 15. Amount of nitrogen in ecosystem to ap- g
plied nitrogen. @
O —— O Total in whole ecosystem. (Com- g o °
plex fertilizer) S 200} / ///
Q eeee O Amount in A, layer and soil to i O/o °
45cm depth. (Complex fertilizer) 3 Ow_ __ il o
O—-—0O Amount in upper ground part. I ° J/
(Complex fertilizer) w 100 /' %
X~—-+—X Amount in upper ground part. g /x/
(Mixed fertilizer) = /6_._0
2 -
o - L 1 1 L -
%f, K-15,18n6HominkdiC, HE5—ER 0 50 100 150 200
utmﬂg LTh , FhCEBIED EEI%;E:%WOD N;E‘_ Applied phosphorous (P:0s) in kg per hectare

OIS T, trLAMTE TR, 7—\' 5 Fig. 16. Amount of phosphorous in ecosystem
to applied phosphorous.

THWA L, i EIRTREme 2 Hm % See the explanation of Fig. 15.
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See the explanation of Fig. 18.
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ERIC b, 50, LEFOZOWPENRZ - K VRRFEDCEEIN T EELES, O
L FIBTER - © &5t 55kg/ha L1720, EIZR LD OHIEEE —MT B, 51 hadbizd 91
kg 2 Uiz PEEOMS TR EHIEXICH LT, #EHRERET 36kg ML, THAOHEER
T& 28kg DPBARL T 5B, FBREATII AETC 64kg OWETH 5, H U ORI
BLiEw, ChbPoOBEBEOLL SrBBRREBACEINTVLEEEBEIANECOLRNEREH 5 E
BHMTE 2 572, U LEBEE URRIBIEOMD OED, oKD OEERIoEE L TRETE S
DEIPEZLLOBEMMBIY, TRNTNRCOIIBLHMATHSERBLLL, ULr LEEBROFBOES
HEEL2H2—EOHATERALEWEST, B ESMI SN EDSOTH & B & NEEN
WELABLEMTEED, DEIC ha Hich 167kg £ L E MRS TREMIERICLENT, #
EMRFE T 134kg oME 30, LEHORFEE TS 8lkg OWETHARBREKLE L TEAE
215kg OEWEEAR LI, CHIZEICHINEA N 0kg & bbb LI, BRNOEEEEZZ 2 &
DY OBBERRNOBRICHb -2 L2, bEbEPRPEBRLFESRMCEL TV 5D
KRRES EEb oD ARUZBEREEEDECAHLLTRHRLY, HMOMMHCE b - TLE
HORAHRED P ATREBLINTHERICMD - 200, FHRBRTELULL S 3 » FMOERE
FDHON, FHEELEDLbs THAZN TR 250, $30RBEEMOLEH0 PEENEEIEX
OB L DB lclcdd, ZOLTUMLTHSI>EEbh 3, L PRIASHICHIEEDEN
B THEERNRFESEAL T A LEEETHD, LrdblolBE0HHNTRE
AU EMMBOEENNE LS ICBbN,

Kb, PTHRONTBHEEZIZ-HL T3, UL LARREFHICE T 2 803 BT O Ky
Lha &1z 0 #h #0BE 106kg,  188kg, % 23%kg & H-120EEED 2HEBELZ L, CORAD
BIROBUMBC BT 2P OWMAERAL LS BHRTHETE 2 TE S50, BMUBERLIAE LD
HUTHATZICE, bTOCLHMENEMETH S, WTNICLTY, AT S T &Ik TH
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BRNOBEDSEROEERSHINL, ThiPEFRICDY, EENEED 5 LZIRRZARCD
BOHEKTHS 5, Table 13. Total nutrients (Hot-HCI soluble) in soil
3 Bk, P, RKieBnThs ool S 153 to 45cm depth in kg per hectare.
Mid, ¥NTHEHOBSERLTREELLTHE Stand )
MU 0THD, 2RSS BUEMTIZNS) < density Fertilizer | P,0s KO CaO MgO
HHUAHERI F-1BICRLZEE Y THRER
FOFIZIE U LOBRFEEER L, TORER»

SRR BICHLMEHEREALKETIEIITSE
1o 72085, BOEHOMICR ChhTlpiel s
NTYABRCIDL L LI ETHH D,

(4) Ca, Mg © 2 RO DT HEIEAFT78 -
TWRIRLOT, FLRO 3BHEO L HICERREEE L CORFERICHS L BMoEmi 40K w172
o(FE-10, 11, #EBRFEC DO TEYRUBOMDTOHEBOHKIC L > T, ThbRD ORI
EOMMNED &N 3 HNE» o OEBRAND E O AL, THEBROREEEI L KXTBD
THCELLBIRTTHS, THbD5, P, KIFK-19, 200 & 5 il L oML 22 BREG LEH
O T PRI ABERL BN Y, 20RTRMACITHEDLAIBENS L, L TC
NoDORPL LMW LBI I OBWHBTORMRLBEL 52 LABRZEE LB EHC X0 E JTRIN
sk, Ao ERCBET S, ChiITK L, MIELah - 7z Ca, Mg @X-21,22 DL 21T,
MAOBREENEZL LM EBNORNENE { B33 L LBHOBRDSRFRERMD T 20 TELRICHA
DB, COLDCHEEU e ICERRNICESEROBINMB S > cbD &, ML LR B
BEQEEBRANBTOB X AMITT A &ICLk - TYEBRO L HE2 LWL HICHEET 5 C &0
T& 5,

(5) HAB L 75 - ek HC B 2 HBARO LT SHEICE D - 705 K%Z, ChoEERNOED D
BxL0EZLEPEKOBTFEENE LA RELTW AL EBADLNED, T4 7V QKA
BT AkniCiEchs OBOERNDI L E S 200kg/ha FIELL EHFIEL TH 3 BEMRE 2 L HICE
b,

3) BHOEEEN E L ToEL—EH0mHE

BMAERRICBI 2BDEROMERE, TOWREOZDE L QICHREENEETERL S - T
WBELEREESELSS, COFRBEEALRTIRTONMNT, BEOL L RELEDIHK
e R SN ERER O TR, =Y Table 14. Average decomposition ratio of nutrients in

BEEORT, EHRlLo#HI BTN fertilized stands.
15 (Nutrients in half foliage/Nutrients in Ay layer X 100)

Low Complex | 1,548 1 5,235 | 10,737 | 3,582
Middle | Complex | 2,084 | 7,922 | 8,632 | 4,062
High | Complex| 1,645 | 5,907 | 15,673 | 3,322
Middle | Non 1,417 | 3,775 | 7,476, 7,371

T O T & 5 IR HE A gg% hmmJ N | PO, | KO | CaO | MgO
SN AWK REBT Y 2 HEHE @8 | e | ) 1 ) | (22
(A, B8E) THRUKEETGHEEL L, Low Complex 45 64 54 19 12
ZOMBEDSRERE LTI ORI % Middle | Complex 36 81 35 11 10
EbTENTE D, BEFEMOEE  High | Complex| 45 70 | 119 ‘ 13 23
O EREZMBRES T TR (V0

2—+Fy P L THER) S21C, 7—-F~YOHFEBOWENREL DH L O THENE I
LB OMD OBERM2ESE LT, 2OEIREEMM»ZINEL0EREL, TOFEE
REE L TAT, U, SERL2EDE LLHAR, ARS? oF 42 YyRicBd 2FEBECLN
HHELPKOMBMEEOBEL, SEEONED 2ESMHELL, HEIBRKI DZCHhT THEE




47

L, ROFEMRTZ2ETOMI IEDRIBELTLEEBELTCH 0T, 0AUACHEEL S
EOMAEERIFEHMEBE RSO TH - LBbhichs TH 2,

BEEDBER OV RO EHE
A F-ICORLUTe, LHSMRTTN

Table 15. Amount of available nutrients in A, layer and
soil compared with amount of current annual

T 10% L bT, —MICOHRENEL uptake in stem of Loblolly pine.
ﬁﬁﬁ@ﬁg?ﬂﬁb) Y3 ThHot, TO (Amount in Ay layer and soil to 45cm depth/Amount of

current annual uptake in stem)

SRR DY R DRICE S 2EMTH
B MNTII2IZ2~3FE o, PTi £g$
1~2FE o, KT 1~3H£0MIiC
AREh, WEERCNbD - T & Low Complex 148 29 27 74 230

3TH b, CHiLH LT Ca & Mg i3 Middle | Complex |~ 197 41 47 76 252
S HBEIERIL b E S 10FEREE High | Complex 79 10 21 2 58
TdH - THID 3 WA H~NIEEHH ]
RMBETH L ENBH NI, ~BRICTVEOEEILERC KL C2o0EEEs 2L &
BHRATHLE®, ULhl, CoF—#2IYRGTREN, P, K 038R0 DHAFEINIT0oEL, ¥
1eEHoT A2 VREER U COMYREUOMEER LU, COCEB T OB/ OIEREEHH
MICHHC EABERL, ChABTETFOEIREARF L > T3 LH3ICEbIr,

4) TEFBRSOHBORE

ELIUHEE I ARFROSTNEEER & 8- Tt~ 2 &h, FERCMD 255, #ic Ry
INABEAZCOTIRORCLELETY, MIINDA IR BT LB, Lh-> TZOSICHEMT
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BMRCBLTHAEDT, TEMORERICAKEPICER L2 DONESINS 2EENHLEI» 5463 L
BICEBRINIELZTHLTEERBS L0, MOBBERSROTHLIEHASHEICEL T 5709,
BIERERCCODEFRIEPIOBLT 2R TTHES D, CHEDEEAEMOHITT S0, A,
BEHE (0~45cm) FICE T h 3 2 N AREO BAREFEL BRI 1 FHCRIC BRI &
THRUCEAEE-ISICR UL, RSB OERBRNE TRICESTOEBMST LD IEE, BE
O EPOBESEFEESMAEM TRNEBINI D EL ST EERL T B,

E-15C LB EFRCHHAL L LI 0N ZEEEX TR P RBE»I0ES, KiF214ES, Ca T3264E
BOBFSELUMREL TR EICHNSE, NE Mg BZHRICHRNERLPRBOLECEERL
TaH, RULTEOLELIRETELY, ZHREEROCHICETREO RS ICHENTIOEU EOBRE
BA L OFOBEES (BUEBTBES) BRACOBRILTsTEA505, HEINFERLID D
LBOHLLLABHATHSHN, BEDLIBREITERELZRT T BHITE, H0E, ¢
o OBESDBARFY & THREENEL, PHTEEBORBNEI b0 LHEINL,

b & M &

DRI AOALERPS, HEQL S RS SERHMMICF —F~ v 2EKd 384, B0
WONCE M AT S &, HERBEEICEAB LMD AIED LA &0 TE, ThTDBIT
HOHEMBE CHEEE - TN, P, K, Ca, Mg 12 & ICIMIC FERABOEL T T ENWEEH
T, COBRIEBOTHIEOPRILENE, - 2EBbh s, LERICETH ZTREE
BEOBICENINEHRINELELI->TRIAEBORILGEZ T, FHETONKE LK
XWEEENSHBAFENERT 201, IHREKENTHO, CofCD20TRESBEBHELE S
T BEXD B EEDNS,

|

Fertilizar N P,0; KO0 ! CaO ‘ MgO
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Résumé

The subject of the studies is to account for the important mechanism of mater production in a 7-year-

Loblolly pine (Pinus taeda) forest planted with three kinds of density and manured variously in the

Shirahama Experimental Station of Kyoto University Forest (Wakayama pref), and also, investigation of

productivity was made in a small stand transplanted in the nursery bed of the Kamigamo Experimental

Station (Kyoto city) five years ago. Especially, the biomass of the upper ground part in each pine forest,

productivity of stem, production structure, soil conditions and the circulation of nutrients within ecosystem

were discussed in this paper.

In the manured forest stand, complex fertilizer which contains nitrogen (15%), phosphorus (824) and

potassium (824) have been manured 100 grams per tree for 3 years after planting annually, and also, mixed

fertilizer was used similary. The amount of applied element per hectare was shown in Table 12. In October
1967, stand density, mean diameter breast high (DBH), mean height and basal area of sample stands were

shown in Table 1.
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Biomass of upper ground parts per stand was estimated with the method of allometric relation. The
sample trees of various dimensions were cut down at the base, and the stem, branches and needles of each
tree were separately weighed with the stratified clip technque. The fresh weight data were converted into
oven-dry weight basis, and the volume of stems were measured with stem analysis. The allometric relations
of the stem volume (Vem?), the stem dry weight (wg kg), branch dry weight (wp kg) and needle dry
weight (w kg) to D*H (Dcm ; DBH, Hem ; tree height) in high denity stand well fitted a linear relation shown
logarithm (Fig. 1). These regression formulas were found as follows :

log V=0.8638 log (D2H) +0.2810
log wg=0.8404 log (D>H) —3.0073
log wg=1.2253 log (D?H) —5.4815
log wy,=1.0078 log (D2H) — 4.4445

In the high density stand of Shirahama, the dry weight of stems per hectare was estimated at about 55~
59 ton, and also branches and foliage at 13~14 ton respectively. These standing crops tended to be larger
than those values of other genus pine forests which have been reported by many workers.

As the result that the seasonal change of the foliage biomass and leaf-fall amount in a forest, the amount
of foliage measured before defoliation of grown needle in the previous year was presumed to be the largest
of all seasons. But in May, the dry weight of foliage only consisting of a year needle in the Kamigamo’s
forest stand was about 10 ton per hectare.

The current annual increment of stem volume in a high density stand was estimated at 32~35m?®/ha, and
its production was seemed to be remarkably larger than other genus pine forest.

The production structure diagram showing the vertical distributions of oven dry weight of stems, branches
and foliage differed in various closed stand (Fig. 8). As regards the vertical distribution of foliage it seemed
that the Loblolly pine forest was the herb-type whose foliage appeared mainly in upper strata of crown.

The light intensity under crown in closed stand ranged from 1 to 2 percent of full daylight, with average
including sun-fleck (Table 4). And the correlation tetween the height of the lowest living branch and rela-
tive light intensity seemed to be high.

It was presumed that the Kamigamo’s stand where the distribution of cross sectioral area was L type
and natural thinning had already occurred had tecome formation of {ull density. As the results, a tentative
curve was expressed as follows :

logv=—15 log+4.3075

The oven dry weight of litter and raw humus (A, layer) was estimated at 9~12 ton/ha, and these ac-
cumulated amount did not differ too mucn in each stand. The forest stand of the Shirahama Experimental
Station consisted of extremely sterile soil where the physical properties was compact (Table 7) and the
nutrients of nitrogen, phosphorous and potassium were lacking in surface layer (Table 8 and 10).

The amount of nitrogen, phosphorous and potassium in forest ecosystem consisted of upper ground parts
'(ground flora inclused) and soil to 45¢m depth (raw humus included) obviously increased with fertilizer.
Especialy, avaible phosphorous and potassium increased in proportion to applied amount of fertilizer in both
under ground and upper ground parts. Therefore, it was considered that the circulation of nutrients had
smoothly been promoted in forest ecosystem. But exchangeable calcium and magnesium applied as non-
fertilizer did not increase in forest ecosystem. And it was found that the elements in soil decreased as much
as was absorbed in upper ground part.

The average decomposition rate of nitrogen, phosphorous and potassium was showed Table 14, it was
presumed that the nutrients in raw humus decomposed for 1~3 years mostly. Because of part of nutrients
accumulated in stem annually, phosphorous and potassium in soil have remained of only 10 and 20 times

of annual uptake. It seems that these quantity was not too much for the continuation of present growth,



