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CTEETHS.

BlEo X5 Bldsnb, FEWL,

(1) THEREHAROKE (L8« HAL L RARDOEE & OBER%)

(2) ANAEROZEZERCK X328 (EEEE - TAULR L HmRME L OBIR)
(3) ABERLHAORE (BREE, KRS, #HEEX, BEIHRKRORE L OBR
(4) BHER L EGESORE L ORR (EoRBNRREZRCOWT)

Y, ERHERPREORIS LCHADEEREL XT3 L Bbh 2 FEHER
N THENTHERIT 2T e o 1.

KRR R FATT 510 D B BRMEE 2 WiEE L2 Wb - o B IUN R 2B AR S
+ie Lo MERYFE T2 0 TH 5. FoEamisl, WEEEBD o IUNRFEM
BEEN IS, AEEENEIRCH LEEOMBELYETEI0THS. ks, LDELD
Wb to o THERISTRE L WIS\ 1o B8 B RSP HE BB 2 5%, ARBFEO KR
cFEOEITE, EROWBEIEZECLLHEROFLEILL, REOELETS.

FUNAZER ABEER EEPREREZERN), BRAEAKR HERAZERTER
HE), ARREEE OUNKZEEETHE), FEORK GUUIKAKEESEE), B
R GREME RS MEESEREG), PRHBER UUNKRERERYE), FEUAR
(A1)

EEMBER AOfH—K, DPHREREK FERAKRK

fe¥s, BT 3RO FITTITINARFELENRERZE, MFEEAERRES
DB AD BT BN o 1cZ LERBRELEATRETARETEH .

FIE STHEREMARORE

A TR XX

MARDEEL, TOHEBLTWAHFHOLHERIC L o TRESEEINEDOT, X
DB HEER & ORBIRICOWTIEE OB IR TE TV 3. RED X 5 it
MThBHET, LHEROBINREILSZ L, HBOILT 20 LA TERKIE R
HIZ BRI BENRUITLIERDBIRE. LT AT, BEOHEDCAEMANHDE LT, XKD
MEERDIENT, HEHROE LI - L EEER L W) C L b BEFEmr i biel
5L, EHENCIIHORELZEL LMD, ThHEMKORE L OEFRE OHATEL L
EMRLIMARTELOLELILNS.

LI AT, YHERCIITRER « LBEER - MEERL E23H 2 bh 2%, SRR
BEVWCEELL-oTW330ThHD, BCEDO—2ET %L DBFTHRDORELD
BREATE, EBRCIKVPRIRVEELLNS. I E W iR o2n»T
3, FIZRRER Lo CHMEBERO DO F O, HERTFC Lo TRELH
BINBHDT, BHYLHEOLIATRLCINLORTEREC LLARERITE
zbhig. e, HECLTY, TOEEC L » CARBERCHTIRENRI Lisbd L
Whits.

VbW BIEAEFOFFI L Sz AR SILIEEORFREY LS &, £OJLRIBEIL,
AAFPSTAIY, 7V EELCHEoTH0HL, MAITERE=/a3rS
Y, RARFRY NEE LTWBREN, HFr T3y FRAZLLEEZILTIZILS AR
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3. [AUARZ U bHBEIBALA—Th2 L AL TIvnb, HEOTKZECHELT
WADOREPMARO LA L B BREDOLRNTHA ) L\ b, —ROEHLHMTED
Ui G Z DL REOMELPRAOREC RS REEL 52 515H D LIXEGITHE L
bhz. LZAT, Z0OX5 e tERE HWRORE L ORMBREERMICE LD TEHLEL
LHRADONHEHEDO L L TLLRBZZ LT, THhDTCHETLSDT, —ICALHLES
MZ L B2 ERERHTOIDITIT BN RN L HETH B LBz, REWLLEC
IBATHEREADL D, ZERKTEERL, BRARENL RS LICKT 2EBRE O
BREEITR S Z LiIc L.

B. &K B 2 R

a. £ B o F &

195643 A, JUNAZESLMEPSEMFREEICE X 67.5cm, KE¥4E 138.6 cm,
HER 30 DB DR - 12 3 o0k IEMAMAE (H EEEK2cem), K4 r, WE, LR
B L. IR, &H, BBECK bW 5 eifiag2E L, 2o, AEHEEHOf
BHREEOR\ L5, HEMOER4AEAITC2m Y kL. ks, ZO/NEFRIO
BEXr135emThs. %1, AVELEOELMERIVOIBERIRDLEY ThHS

Table 1 Characteristics of Soils

Sand Coal waste 1 Red Soil
Real Specfic Gravity 2.4373 2.6863 | 1.9101
Porosity % 40.00 53.87 | 43.65
Maximum water holding capacity % 37.20 44.50 | 50.20
Field capacity % 9.60 19.90 I 21.70

1. & 38

=X T HYT, ¥IAFK, ==Y FOLS XN TUEEC L OREFREL T, KR,
R, BWOINIEOR/EHECTOHFLY =T H>7T, ==vF, Y ~XOIC—F
RifE (AHEREC 15em) &3 o TAFRIRC 22, HBEIIEZA LI LK
Ut 2% 8 FLchiT, BRI 1SRN 100K L.

195643 Bl4HIC F X2 ¢, #EEHK 1A A, 228, 3HFEORFRL, HEKk4
2 A, XHic, 0% 1 AR X0 ED 3 R BT 5 BRI OWTORH
HEE2{Tioto.

2.8 % 2 B

(1) & Xk % ,

BEMED 45 (N.E . S. W) XhEX 2, 4, 15~20cm gD +iERX LD, £
DEKEORERITI o Tc. FIEHLNL, BEEDORF R IVCLO4EE L OBMFREEALS
Todic, BRI LORFEEFTLORBETHLE L AHD19565E4 H14H, 4 H200 %K X
U5 AIOHB X EHDO 8 AIIHD 4B Th » 1.

(2) HBEADERE

FAFKMRER & Licfit, K4, ROt ThThy 52> r—vicAhZh

RANED 454 (N E S. W) LEERCHE, —ERERCKT 3k BERRYHIE
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L, ZHEMTMOARTRE DY RS, Fi, HAEBCHERELTOKDEHETHR
T lte. BT 19564210 H2 B 10: L b 3 BH 10RHED 24 Rl TH - e,
(3) & E
a). B # fk v
19564F 4 H24F10E:~251 106 (&%), 6 A20H10:~21H108 (EZ), 1052 H10
e~ 3 H108: (Fk%), 12A20H10~21H 106 (£%) D4EKChich, ThER2E
RARAFE % & » C 3 /NEWOWT, N, NE, E, ES, S, SW, W, NW » 8 5z, #ikE (0
cm) ¥ ot 20cm OEXOWEARE L. MECIR/INERE 0.5C OFRT V=
—NEEE A AV
b). ZHE AL
1956 £33 H7H X b 12H14HEDOM, XX 5HERTIIEOJLLED Oem s L
#irp 20 cm DT I DML FIE Lic. MIERENS 12 1 30 3~13 Bl & L.
(4) +EXkPOLSF, T
FEOBLRNT L BB TOEEORILMB DK, KGO LR, THRCOW
COEBRYF otz EBRAELLTUL, 1L5mm HDS 3 Wit ic il £4, Bo
BEEIRIED & DR 7 AT 0% (DD HORRBIIMIRE™ & L), EFERO HER
v —VIZKEAR, FRECHRBERODIH 7 AELREICI T KOO LR THEI
PHELE. TERBROBEE, R oD F 7 AERRECT, ThAIC—ERDK
Nz ZOTEORIZHEL .

b. #% 2
1. +BEMRKEFORFLET L OBEEK
1) § F =
FHRY 1L OB Fig. 1, 2 tBBbRTE D, 3MEL IREEDORFNK
Bl ==vF, ¥Y<~FXT, B BFEORFENELIEC-ONFRNTHS.
CHEDOY<~F3, Yoo 1 s AECENINC BE L DL TERERRF L 2 WA
NRE\. ERRBFRCT B ERORFROEGH %5 & (Table 2)

Fig. 1 Relationship between Germination and Soil or Direction of Slope
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Natality : number of germinations / number of seeds
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Fig. 2 Relationship between periodical change of Germination
and Soil or Direction of Slope
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FIFRC R R TRIERNRN I .

RHIZIO BFh 1% L (Fig. 2 2#H), B, X4 ETE, HBEEEVGEFC
RYELLLORAE D2 ED30CHL (=T 437, Y~ XTI OEMTIZELL),
FLETRREGMChI > TRFMRL 2 00RHHMITEH S (o= = >4 T OEMRE
L), 7, REETHEESR 35 AUBCRERERFC==> 5 T2 . ThEDHD
HBENFRLEED LA C==vFTHE NI LT LBHDTHS.

) 1B =

HEOBA LB L OBIfRY RicDAt Table 3 Tha43, 3BEL L RELORE
RELHEL, B BFROMBERAEI VW LERLTWE. BREINCIE, Y~ ~FORE
PRIZFLY. ==y FIFRERLMO2 R L DENKTHB.

Fig. 3 QHHEORHINREZ 2R LIS DTH 24, Zhnbi{bnd L HITHED
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Table 2 Natality

species Yamahagi . Enishida ’ Niseakashia
T——__sails [ coal coal | . { coal | .
dlrectlons ~ sand \ waste ‘red soisand l  waste «ilfd sonll sand | waste ‘red soil
N 28 13 | 2 | 25 20 | 28 | 3 31 34
NW 4 12 34 29 16 | 38 | 35 29 33
W 0 12 25 15| 12 2 29 28 35
SW 5 11 25 1“4 3R 26 34 40
S 1 2 24 2 7 ! 3 21 34 36
SE 4 13 23 4 | 7 2 17 30 34
E 6 21 13 1 28 28 2 34
NE 10 1 7 22 16 ! 15 38 28 28 39
Total | S8 5 78 i 28 | 128 | 82 | 269 { 215 | 236 | 285
% ] 11.33 | 1523 4258 4103 2628 i 8622 3317| 3641 4398

* 7 : realized natality to maximum natality
maximum natality : Yamahagi (L. bicolor Turcz. f. acutifolia Matsumura)
81%
Enishida (Cytisus scoparius Link)
39%
Niseakashia (Robinia Pseudacacia L.)
64%

Table 3 Mortality

species Yamahagl ! Enishida k Niseakashia
: coal coal { coal .
soils ‘; sand ) ‘waste re§ soﬂl sand ‘ waste Ed sonl! sand \ waste [red\ Sﬁl‘l
mortality 58 | 72 145 [ 97 50 | 26 | 102 | 165 i 90
natality s8 | 78 | 218 | 128 82 ] w0 | s | 23 | 285
mortality rate 100 | 92.4 | 66.5 ] 75.8 61.0 | 97 | 415 ‘ 69.9 { 32.7

FELVEHR, 4 kgL 7 ABEnD 8 ARECHT TO2EL 52 b 5.

2. FEEMKABFORFLET L OBRK

s ¥ =%

RUERL HM e O MFER RO Fig. 1 Ths. BEICARDL=CTH>TEHES
E e FEETREEALBEMNCE L, WETIRHCILEZEL, EEEE.. ==v4,
Y=AFIEWThONSETH, BMLUTHEEIMEWREFRARL WS, IBE-ThD
PETCHEDREFRIIE . HHIIRT LEPNOHA L OBRERcDNFig. 2Th 3.
ZOWRERNOHRDB L, FEKL S AORFEIIBELIBML CHEIE K> T 3.
Fig. 4 X v, BMAELIADOENRD LSHLN TV EDIIMED Y~ ~xThh, BEIL
4 § M REY RICMBRERREL TULR.

2) i |/ O¥E

KB L M OBBFE R LI b DA% Fig. 5 ThH 5. IMEE b BAFEHCI\THRS
<, ALPHERLEME L feo T\ 3. Fig. 6 (LRI OMBY 2R T 3 R
(%) TEHLLIEZLDTHBN, Y<~F27ALTALIET, Tobd, BEORZ VEL
TRCEHEICHR B L DREL, =T v TIIEHO HERICHN 3 DRE - L ETRLT
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Fig. 3 Periodical Change of Death
mortality : dead numbers / Sum.
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FO XSRS B0 ERLI-D
7% Table 4 TH 3. EARITLED
BECL->Thihorih, HtE

=

2

Table 4 Soil water content (%)

Depth " Date !‘ Sand vgaos?tcle 1;:3
2 4.14 0.50 4.90 16.52
2 5.10 0.20 6.05 21.22
4 4,14 222 10.92 35.12
4 5.10 1.55 10.82 30.57

5~10 4.20 2.02 9.92 29.97

5~10 8.11 0.25 4.82 12.52

15~20 4.20 ) 4.05 12.87 38.62

15~20 8.11 1.32 10.15 31.87
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(3)NISEAKASHIA
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Fig. 5 Relationship between Death and Soil or Direction of Slope
Mortality : Dead numbers/Total germinations
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ANTFHOEICI W CHO BB L TKRT, D2WTHRSET, BEIED NI
ofc. FEOEICDOWTIL, MUROZ EENLEIZHETILEEARIFT I Lo TW
5.

2) EEKSERE
BIERERL Table 5 DL kb THEH, HEIICIIRS O RZREREKRT, FREOHERE
BEHRRD I
3) EAkSDLER - THE
45T Fig. 7, 8 X5t h, KDOERENDLWZIEHRENREKRT, BIR/ID, 71X
ZOHMBCMEL, BIHIEEL ECRBLIBLALY ERLEL Lol THRDOHIR
OIEEEENRE L AX L, REFBIThot. L5 LT, it #4135 5 —ERHE
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Fig. 6 Relationship between periodical change of Death and Direction of Slope
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Table 5 Evaporation of soil water
T T .
. 10.2 - ~ _ Total evaporations
Time 10.00~14.00 | 1400~18.00 | 18.00~6.00 6.00~10.00 i /" total waters
% f % % % %
Sand 71.39% | 47.39 7.54 11.97 58.19
Coal waste 67.76 56.10 14.31 25.42 69.52
Red soil 54.54 20.03 5.08 6.28 | 47.44

* loss of soil water for a given period of time

Bt bEDTELRLS Lofe. BLEDHRIY, MTREEAE LTHREIRS AT
b THEL, KETIXEAAE LTI FLTLE 548 FLTE, ABoEEKEL
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Fig. 7 Water Ascent Test
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THEBCRFBINDZZ LR T Fig. 8 Water Descent Test
5. ZOHE, RLERICAIEE 010 30 60 120 180 minute
T T T T T

IRL. DLEDX 3Kk D8 i 20
3, LEONFOLRNRKEEE
LTw3eErbh5. $inbh, B
3, RECHUN L RFRAE L,
BKEDIRETOEREKLZHDTH
TWEEBZbRE. FREER T hiKRK
L, RENTFONICOREL, Lic
RoTEEKSEZRIFEXRZ DL
Wz b KOERBERIOIART, Kt
« NI TRBEIERC X T, 27 d
EHEFTABEL OTIX v E 2
bha. BOBAITRTNAEL, #
°C, MTHEOMBMELAE L, BEME or Sand

B X K0 LEH7Z, H3EER LT

FoA EBDRAD TR EEZLDBND. L ZATHLTIE, LEOHFABEBTIAS
WAL, DIEREIEL, HETCEELOIEY, Bmits3Z 23 b33, FOBEI
SN e wvbh a2, HIEERS ZOBRCELDTLIEHML TV 5.

Initial water level: 76mm

Depth

40
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Table 6 X b 32D/ LD 5 BT,

Mg « AR L X OR

Table 6 Maximum and Minimum Temperature and Daily range

1 Max. temp.

97

ELE, K EREK

1956.10.2.10~3.10 (0~4)***

1956.12.20.10~21.10 (9~10)
0 20

Depth 0 cm 20 ’ ‘
s*c]R]s[c{R s c|/rR s |c|R
s 22 322 302 27| 230 205! 79] 92| 72| 621 72 55
NW 338 | 355 | 31.8 | 242 | 235! 218 | 88 | 89 | 68 | 63 | 65| 62
w 389 | 397 | 361 | 260 | 254 | 226 | 82| 98 | 72| 68 | 69 | 65
SW 442 J 470 | 396 | 268 | 274 | 232 88 [103 | 75| 70 69 | 60
S 469 | 496 | 412 | 283 | 285 | 249 | 98 [11.3 | 83 | 68 | 76 | 68
SE 438 | 476 | 406 | 271 | 270 | 236 | 62 [112 | 88 | 64 | 67 | 58
E 397 | 432 1 353 | 261 | 255 | 216 | 84 | 92| 78 | 66 | 67 | 56
NE 362 | 392 | 308 | 237 | 238 | 202 | 82| 91| 67 | 58 | 69 | 55
Mean | 39.5 | 41.8 | 357 | 256 | 255 | 223 | 87 } 99 | 75| 65| 69 | 60
2 Min. temp.
1956.10.2.10~3.10 0~ 1956 12.20.10~21.10 (9~10)
L, “ S . S
/s ic|r|s|c|r c|r|s[c|r
N 158 | 161 | 15.7 t 19.5 | 217 | 198 | 23 ‘ 26 | 28| 50| 53| 48
NW 168 | 172 | 162 | 202 | 21.9 ‘ 210 | 40 | 38 | 35| 53| 46 | 5.7
w 170 | 179 | 163 | 222 | 232 | 220 | 30| 46 | 28 | 60 | 60 | 51
SwW 167 | 169 | 163 | 222 | 252 ‘ 219 | 40 | 40 ( 31| 59 | 56 | 5.1
S 169 | 172 | 169 | 226 | 262 | 230 | 36 | 33 | 25| 45 | 62 | 56
SE 168 | 169 | 170 = 220 | 246 \ 218 | 28 | 30| 30 | 50 [ 52 | 45
E 152 | 164 | 159 ' 215 | 231 | 206 | 30 | 36 | 33| 55| 52 48
NE 156 | 160 | 158 | 199 | 214 ' 195 0 30 | 32| 27| 47 ( 60 | 45
Mean | 164 | 168 | 163 | 213 | 234 | 212 \ 32| 35| 30| 52| 55| 50
3 Daily range
1956.10.2.10~3.10 (0~4) ] 1956.12.20.10~21.10 (9~10)
0 20 ! 0 20
s|c|rR|s | c|r s lclrR[s c ®r
N 164 | 161 145] 32 | 13| 07 | 56| 56| 44| 12| 19 \ 0.7
NW 170 | 183 | 156 | 40 | 16 | 08 | 48| 61| 33 | 10| 19 05
w 219 | 218 | 198 | 38 | 22 | 06 | 52| 52| 44 | 08 | 09 | 14
SW 273 | 301 | 233 | 46 | 22 13 | 48 | 63 | 44| 11| 13 ] 0.9
S 300 | 324 | 243 | 57 | 28 19 | 62} 80| 58| 23 ] 14 | 12
SE 270 | 306 | 236 | 51 | 24 | 18 | 64| 82| 58| 14| 15| 13
E 245 | 268 | 194 | 46 | 24 | 1.0 | 54| 56 45| 11| 15| 08
NE 206 | 232 | 150 | 38 | 24 | 07 | 52| 59 40| 11| 09 | 11
Mean | 231 | 249 | 194 | 44 | 21 1 | 54| 64| 46| 13| 14| 10

* §:sand C: coal waste R: red soil

*% N....NE: direction of slope
***k cloud amount
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P&, DPWTHE, FREEDIEL L oTW3E. Lzl BEEBC WL, 2hb3f
DI KR EERITIAD LN, b FNCRSEMED 22X ) b EvEmE R L. T
b, BE c REOEREEZER, ®/ERRIAREL, DPVWTHE, REEDIHI WS
ZEMTES. LHrLWTHhOBEL, #4 LB TRITLALSETALRE .

5) BEOFEHEI

HZLDHE & AR RERBED 2 (S L NOEE) IR

FE>WE> iR

OEFARED LN LA, FEX 20cm O#FRBICIE, o & b & LIc@EENIFEDH .

1, ZRLBES I MBOTHOBENRE L W L 5.

Table 7 £:H.

Table 7 Relationship between Weather and Difference in Temperature (between S and N)

Weather Fine f Cloudy

Period Observationi Sand ‘ECoal waste| Red soil | 0. Sand |Coal wastei Red soil

~month | numbers 55 o (200122 | NIOTH 0 210D
4~6 7 | 623 1.04] 620 1.14] 4.44 1.49‘ 19 | 187 099|205 1.03] 145/ 1.45
T~9 10 651 0.971 5.94i 2.321 339/ 1.10|| 7 | 0.92]0.66| 1.66| 0.56| 1.27| 1.14
10~12 9 (1339290 1930, 272|118 2.42\ 9 4.41] 1.54| 593 1.66| 3.33| 1.80

0, 20; Depth cm
6) SR &L HFREmBE & DR

Bl iRy, HEhCHREEEY LD, FiRE RERE L ORfFEY S0 Fig. 9

Fig. 9 Relationship between Soil surface Temperature and Air

g  Sand heap

°C /.//

501 -9 50
40r 40
301 301
20+ 20t
101 101

1. 0
0 40C

Temperature

T
(=]
T

101

J.. 0
2 ) 40C
(Direction of slope) Red soil heap

)\ L L 5
10 20 30 40C 10 20 30
Air temp.(12m high)



99

Thd. FEOBLINIL L - T, ZOBRICHLDDOBRVRE DB Lilbb. BXE
CRT B FEOAREALRL, BAKRCKT S £ H OBAKBEEYRTLELDR
3. FrToozbRcBBRLD, FlERE 30C i) A FERE A HEE L T
X3 e, BEHT, MR 55C, ®4 R 62C, Jrif 48C Ligh, LBRTHRDDEN
HAHZ b0k, Fi, B« DOEROERAXKRECHLLRTSAT LI, KD
ERIC U R S« OHBARIEENL Y ER LTI EERL T 5.

4. FRLKRER L OBMRK
1)+ & K 2
§:842 Table 8, Fig. 10 ikt 23D Th B, FHAihcik Fig 9 @ 15~20cm D
IOHED LS, S, WOHMAMEL, N, EFNOECHILEH 525, HKIRORS SR
CEoTolkho eieh, Zo& s LIEEIIEDLRNX ) THB.

Fig. 10 Soil Water Content

®

0 Sand heap Coal waste heap Red soil heap
30+ . &
S s
P
20+ w g
10+ |] ]] H
_._ﬂ__n_.__u_.__ﬂ_ | |
N W S E N W S E N W S E
N -+ E : Direction of slope
Table 8 Soil water content (%)
Soil Depth Date N | oW s E  Mean
‘ 2 414 0.4 06 0.3 07 0.50
2 5.10 0.1 0.3 0.3 0.1 0.20
4 4.14 1.7 1.9 2.6 27 222
Sand 4 5.10 1.7 1.9 0.9 1.7 1.55
5~10 4.20 2.4 2.0 1.7 2.0 2.02
5~10 8.11 0.2 0.1 0.3 0.4 0.25
15~20 4.20 3.5 34 4.6 4.7 4.05
15~20 8.11 2.2 1.0 0.7 1.4 1.32
2 414 | 52 6.7 5.6 2.1 490
2 5.10 6.5 6.2 53 6.2 6.05
L 4 4.14 10.8 10.3 10.9 11.7 10.92
Coal waste 4 5.10 10.4 10.5 10.9 11.5 10.82
5~10 4.20 11.2 11.0 8.4 9.1 9.92
5~10 8.11 4.4 5.3 4.0 4.6 4.82
15~20 4.20 13.0 14.0 12.6 11.9 12.87
15~20 8.11 11.3 9.3 9.9 10.1 10.15




100

153 [ 123 16.52

| 414 183 ¢ 202

2 I
2 5.10 258 | 166 | 10 255 | 212
4 414 364 | 388 | 305 | M8 | 12
Red soil 4 5.10 32.1 29.7 ’ 330 275 30.57
5~10 420 348 30.3 278 | 210 | 2997
5~10 g1l 126 1S | 121 19 | 1252
15~20 420 ' 392 34 | 399 | 380 | 3862
15~20 8.1 338 | 308 | 312 | 317 | 3187

N--‘E: Direction of slope

2) HEKRPER=
BIERSERL Table 9 IR T LR DT, — RTINS, SLE gL, WitdiH
OERF L. BEOAT LY AR B L, 108 L b 4ROMMBREATIAED 18 BRENRE
UK WTW 3. HRERIFBA L BRI L), BHG LI ELBACTR S T
5. S %100 & UTHMADLEZ TIUE, FRETSHBHLRELINBRNTEHBZR, B
e R TIES, E, WORCEIIFBA L koTW 3.
Table 9 Evaporation of Soil Water

Soil [~ Tlme : 10.2 { f i Total* Ratio®*
o1 Direction . 10~14 | 14~18 18~6 6~10 ol Ralo
N 44007 800 | 200 | 612 ‘ 3896 | 60.5
| E 8047 | 81.57 526 | 2025 | 7047 109.2
Sand | S 87.50 |  50.00 1458 1243 64.45 100.0
W 64.58 | 50.00 833 . 9.09 | 5887 91.3
| Mean | 7139 | 47.39 754 1197 58.19
N 7826 | 3003 434 1304 60.78 84.4
E | 10000 . 5000 | 833 34.09 72.58 100.8
Coal waste S 9714 | 6571 | 2285 26.77 72.00 100.0
w 9565 | 6956 | 2173 2777 7272 101.0
Mean 6176 | 5610 | 1431 2542 | 6952
N 4285 | 2063 | 317 491 | 4285 | 824
E 56.69 1333 | 333 6.98 4615 888
Red Soil S 6562 | 2343 625 6.66 5200 | 100.0
w 5303 | 2272 757 | 655 | 4876 = 938
Mean 5454 | 2003 5.08 628 47.44

* total evaporation relative to total water as 100
*k § as 100

3) BEDOHZEIL
Fig. 11 G, thiETh o 7210 A O EREEEOELIcOWTRIuE, HOHL & iz,
Eb 2\ L SERE XL b EF LAY, 13~148FEIC S IR CRE% R L, ®IATET 4 680
fRiz N~NE fHTHRELZRL T3, BT ANENRDRL o T 5. HidiEmE (F
E20em) Th, FHMNOERT->E D LR DONEHR, BELANERE IV BEBZ L\
A bR, HiC SHMAREREELRL TN, i, WEERE L IZFOLEC
HTORMBTIRZEDOLRS. BEEREXHERL D 237/, 18mELD 22



Fig. 11 Isothermal line of Soil
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(3) Red soil heap
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(5) Coal waste heap —20cm
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Rt EDz, BEREBY T~8 RO FiET3 X5 ThH 5.
H#gts Fig. 12 TXZ 3 e, #iE, e d SHUNFEAT, NAHMRELPILZ L
Moinb.
Fig. 12 Temperature at the Soil surface
1956. 10.2.10~3.10 (0~4) 1956. 12.20. 10~21.10 (9~10)

cr -
40} /\‘\‘\ |
N Sand Max. temp- L Sand
| o—o—0 O—0—0—o—0 Min. temp.
10 T e—0—o—0—%—0—0o .o
0 o—O0—0—0—0—0—0——0
C
40-% /\\\ |
L Coal waste X Coal waste
L L
10+ F e—e—o—o—""%—¢ o
o—0—0—0——0—0—0—0
0
C
40r r
L ’ Red soil L Red soil
L -
101 N oo o——%—o__
0 ] 1 i 1 1 1 1 1 1 1 1
N W S E N W S E

(0~4). (9~10): Amount of cloud

R, MORHORIEREES Z OMEOEE & BT

47 (FF) SEEEBCIHMUENI-X D LEDLRB2, HRERECIFhN
HEDRE DL

6 B (HZ) wERERECIIIOAIZ X OBEIRDLNT, T4, wPEEcd Zhn
RDLII. Tk, BIHORENRER (EE 6~10) THA CEKHENE e
ST HHRABENLOERNIZLESN, Lo TRED BEE ST LR,
PCRITHE D B DTERADERNRE 2 EHN B, HBRED BT Lokl 220
FRTHAS5. i, HIHEEOHNEDTHA LKL, HERMEBEEON-SOZEL /I
> T\ 5.

2R (BF) HEIELD TR, BREOAELL NSV ZORAOBEHOES
b, 6 HOBGELEIKCBR (BE 8~10) Thotdb, 0 BENHME - HE i

Table 10 Duration of Soil Temperature from 24 hours successive observation in Oct. 1956

Depth ’ Direction 1 Sand heap } Coal waste h. ‘ Red soil h.
Surface ocm ‘[ S ! 9.0 hrs 10.5 8.0
(above 30°C) ‘ N 3.5 45 0.5
Underground 20cm ' S 11.0 : 24,0 (above 26°C) i 0 (below 24°C)
(above 25°C) N | 0 (below 23°C) ;' 0 (below 23°C) 0 (below 21°C)

|
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Hbh T 350eHE2 b5,
Table 10 | —ERELL EORBFHREEA, HBEOBLINNC L o TED T E BN 2vEIR
L7cd DT, A2 ENRERCEDLINEF[HNREZ N LERLTW 5.

4 EEOCEMEIL
— i HfE (N ES) FREOH G EE (7 A~9 A) i3, Thd?
LEEOE N4 A~6 H, 108 ~12ACAMERAE(InoTw3. Fi, BERDOEIX
FOENRKEL, BRBIUONEOHIZ/NI . i, MEEREEHAEE LD 546
X BEEERKRE . (Table 7 £H)

5 [UBLHFEEERE L OBFR
Bi#Em Fig. 9 L v @M Lt & CRILKERDO S £ T thEEEBERECHILD DEND S
Zrabh. ThbbBRAETHET S, [iE 30°C Tppm i N44'C, S55°C, &
# 5 :N44°C, $62°C, 4 :N39°C, S48°CT, K EDEENRZHI L, HED
ENRETPHDTREVI RS

c. E =

PLEOHRIVETOREELE L M HER L OBEFRE 25 L,
¥, FELETORYE, MBLIELDTEERERRSD, LCRLLibOR,

B LIERDBZ L5, BTORFE, TIHELLORAKT L o THE %5
5, BaOSHERD 5 HTh, REANIEDBFEGRIEVE WL D. BFROHT
SRS A KB D 40~80 % T UL 60 % RV IRTWBE®. LEEEKROHERF
NHRD Y, BWOEKBIEHCEL, BARED 1~2% bunic Ly A%ed, BHC
BELDTRESLADT LD » O EERLTW5. K7 OHKERNRDE
DI LU TEAEREL oo TWBDIL, KIDORTFRRELSBERLTNE2HDEHEZH
3. BKEOHEITEMLLI—FEDOAZEIBTOLDICOWTDHETH B, KB,
FELD, RFORES DN Y DT ELDTE10D, FRKEIESR>T02
LDrEZLRS. ZOX5 RIEEKROLRVICE, FEFOKDEEFHRE (EE
LTWBDTRAVWHEELBRS. BOHE, BRC L > T TH R OATT <
FLT, BEETERREC B0, REXNLYDOKTEREL, 1 OBEEH
kB, EHFNOBITLNE DB, LEERETIHBLICSVDTHEAS) LE2D
N3, C0X5EEEASOLRCREFCRESFELT, SAROFVRLOTTNRE
FRIZE o fc B b, K2 « BETIIEER P RT LD DR, TOKE
N hdBh, FHEIEMChe s TREL TV S, S HULRE O EL & B BIFRD
HBEZLERLTVS. Bbe £ T, BRECBEL TRERmcR: LD $FEEN L
ALBEEERBCET 0L W2 52 205 bCERCEDTET, ThiRFEFC~<A
FRADOVER%E L, RELMEHITE L5 CkbDEEEzbR5. HOFmRla & Tr
5, %7, HFORENFHOLONBEZ LD, BRIIREFEARL VB LE2ARLTY
B. KEEBIIRD « BSTEGD, CHCh EEOEKROLRVREELTWELELLbR
3. HROHEANEEPFEOTSE (Fig. 13) LKL RS L, LOMRDE—7 L&
BRI LB LT\ 5. BOOY — 7 L RFHGEKD 4 ARAT, 5 1OREET
Ad/anss 8 A LAt TTh 5. BEROA R LB HETPEL S5 2 5HUT,
B B2 AR TS 370, FRCHELT, MR —78HFchbbh
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Fig. 13 Precipitation Data 1956
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TWBDRENZ 5.

¥, ZORBAFTREOMCHEDO VY ZEEEC X 5 HMOMBL NI ELE
FNBEDOTERHEF L LIS, HEOBEEILRLSLT L, BL & 5 CHREEO 15
TR GV bR, e BRI SbOHMWEY /2 CkY, EEOOFRE
MNICC LT THEOHEEEEN SOC L LI ERT 2 8HERDD 5 52 11T, BfEEE
BEEMRTE IS BT L ERL T 5.
RECHALLEFORFLEE L OBRICOWTARS L, ZOMECOWTEHELI12DBEL
DFFFER S B HWIOI0 | 1> 13 Cotta® (LHEIIEY O EECTET, SEO+HASTR
BN EBERBAGERS 2L, ., WA®PR=Y=<Y, FxYENEREHRR
EAMEDRL SHO AREBRIFLLDB Vo T3, FIE (FB)ONI=y < VITFE
s AT L AdtEE L E LTREFT, BEEEARRTHL Lo TnE. DX 5ICWNWA
WABRERNRZ bR TW3Z LiL, Hhiie v ) ERE, oBRCEE S 2 T
MARDRECHEBE G2 53D THB1b, HE « DEFOLTROLRVIC LT, /i
ROEEBEINLDE Litolodb D275 5 LEGEINS. LT I TRAMDHA
WAL BERCELE L, TRPMARDO RRICED LS B XIFL T3
PEONWTEZTHS. ETHETORYETCHEH, FEOFMC L BZRFRICONWTAS
&, Fig. 1 X =7 27T, AR, FHEEOHAREIALBHCHE Ko TW5
2, WEEE WAL, DLAZREIFCILAREO ARBVWERERL TS, ==
¥, ¥<AFTCTHhONRETHEL CEAREALARNE X » EVCRFRLRLT
¥, LACHWETEOHEINRE LY. &2 ATHEATCOWTIRAMNETLLNRT,
FEATELRFELI—REERD VI IR LS. L LERREOERE, LW LEEX
ERERENATEEOKFIDI 2B ONE. TIKDO LR « TEOHKREIDATE
QIR » BRI IFEANFIL, REIHRELLTL, Lo TERBZOEMBEWLB5
EEXETRT oD HRLTCLEoTHMERALRELSLZOTEIVW LB LR
5. Fio, BREXTHLLOBEHRC X 2MENTMTITobila o), BIFEDBEAR
METHATEETIIIE L KELBAWITZEL RO TR L L BN 5.

Fig. 2 ORISR TE LEMOAML OGN DL B &, FEK1 » BRORTEIT 38
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LI CHAMNERE o Twa. JHLH E O P ORI REMUERE L
2% BHAREL EOFRIIIHN L ERE T AL 320 TRV EELLRE. L
RE==FI3BMED S HTh - L LFHFRIT IV, BHEORFTIE L i
<y FRHBHE 9 AREORFETLIHEENR DRV LR EZEOFRC X o TRFRED
R KR oI OREEICE T L AR LT 3.

FEABEETE VO LEADTRIC L 23 DD M) « K4 TRV BEFEET L 2
HEL 7 0D HED DT RV EELZBRA.

d. 15 =®

1. TELHABFORFLETLOBRK

D pheRs s KED5 BT, FEORERRLRFTSHY, ChTZT: LTHED
EAKEBOLR NN L BHDE LS.

2) BBEEW - R4 TuBHLEL0A, ZRRLEESKAROBE-HLEZEOHEOX
LB TENW LORELEZ HRB.

3) EZFHBOKEN 30°C DT T - #2 0 hEmMREEL 50C Dl kb B33
BAEMRE . TOZ LITR - RS THEROBEIC X 2HBO BEEEIGT 2 THEEY R L
TV 3.

2. FEEMABFORFETLOBR

1) 7o B TIIEREOFRERMBO G HE L TRV, RTINS 50
Mbote. ZOZ LITEHTEMEOREIC LR BREOFRICET 328, REICHRIC
T ECGECRFLHETZ XI5 CREZ LERLTN 5.

2) MBI EAEARDE L, RESREBHEVD, ZRRLEASTREC LB 0
DI E S CHEEC L 2h0b b B LEL DR E.

C. s 4 1} 3R # £ B
a. R B o F &

EB O ERENE I EEET A HEERYA 2 1LC Fig. 14 @R”+X5ic3
DORF LB D, —FBILOR F T HIEBEH L 3~ EEE LR IEVHE 40m
DH D, RO 10~15 FEREFELCHER 25m 00, MELh 3 b O ER:LRH
BTSN 20m 040 Ths. WFhd 30 H-EEiE LTw 5.

1. % =

ZOE LD Fig. 14 RHEEr 1.0 X 0.3m Ok v, FEEASELEL. £
5L TC=%xTH¥7T, ==vF, ¥ XDy 3% 100k FoF R X201, £0 ki
lem OFEXCE LU, (195643 F147)

%L 2, 3,42 AR X066 A HE (9 H19B) HEINFRIFAL L O IEAK
wRRELRC.

2L BEREHR

(1) &K%

AT RIE, JLREO TR e R, RO 48 X D, X 10, 20, 30cm

DFAEORBAFERL, EAELWE L.
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Fig. 14 Experimental plot
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S, S:s s S

FRERERANT 19544E 5 B 12 |, 260, 6 H16H, 9 ASHEK XU 20HD 5 [ET, FhFE
N 12~13 o R L2 d 0% EE L.
(2) & E
A LOBEHT L LR OIIITH Y L B 2B CEBN AT L, Ik X @
LOHBOEA R E Lic. BHLEOMBERENCRT L X0 C, RBHIECIT 20 cm FY
fE<, 0, 10, 20, 30, S0cm DFEIWCZNLNY 7 AELHAICHEAL, ZhbicREa
iR AN TR A RE Lic. IMEORHIZE(LICOWCiR19544E5 B X v 10 1 Hits
X ISEEOMEAEIE Lic. BEOHEC OWTIL 195449 A S En B 10HED 5 |
H, 3EEHZ U 4B S e L.
(3) Phytometer [Z & DEEAIE
7 4 + 2—4— (Phytometer) {2 L o THMD LA & MO RE & DREEGREZ S
U, BREEREC LR ORELEENCHEL LS 2 E2, KO L5 mERY T -
Too AT R T, EJER X TEES KR IE LS a0 @i, = - JLiatm
wrEhEn2r, it4 - ORP: (1.0x03m) wFitic. 19564E4 AI6Hv <7 ) D4 *x
& E X DRI Lplot ¥4 b ORLARA IHIF—E (104 /plot) = LT, FOE:, HhuE
DIFER (B B LOHER (BR) #H#HE L.

b. #& ES

1. SREEMABFORFLET

Fig. 15 @R X 5 @RI, WIh b BERHELRIFEC RN TEGF RiExR R L.
IR RESR 4 7 BEE TS L 32T bR, 7 HUBREC AR5
b, FERIEOMBENRE Y, ZOMEL L TAFRIILRROAAEAE L D b
FWEEZTRT L 5/ ofe. 2hid, BHEROBSLEILCCHS. BENCIE, ==
Fy, ¥YRAXTIDEANRELL, =7 33 T TIIEHTEET .

2. FrEKIRERL OBEK
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Table 11 = R_R3 X 5
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Fig. 15 Cumulative Curve of Natality
and Mortality
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U<, ftEOAMNC L 25 4% "YAMAHAGI
REDFET, ZoXxhLix
~ s 30— J 3 s
V. BT X BEAROE SNatality
20 =2 1S Survival
LT, JdeiE 10 N-Natalty - “rmmhlm ratio
. . o
MEED RSB T2 I __{,_S.Mg'_‘él_‘%’—— 5 7o NMer
~ . ‘ 1 20 717 Bi0 .
W KEEYE LT3, | 416 516 FNIGSHIDA Rlozst?x-lga}'
MR TIRE DEENIH B 2> i 1s
Tiow' F o, b & bhih | IN
RNeuwlEBLTHh3 e, i
BETEMRRNO I RZE o | a8t
oA, FERHE G R
DHMRErotc. BlLED X S
S AfE, ERAIB LY N
HAEOHRE L LEOEKE
ORI ox b 2 LIz
maRHEL Lot S. N: direction of slope
Table 11 Periodical Change of Soil Water Content of Coal waste heap
I ' Time
Direction
1 Depth cm ; 7 T
of Exposure 510 | 526 ’ 616 | 95 | 920 | Mean
10 052 | 889 | 13.54 | 1065 | 357 | 923
Open 20 6.61 ! 1111 | 1053 | 1134 | 1173 = 1026
‘ 30 11.64 1 1150 | 1494 @ 1225 | 1075 @ 1222
N i - — T YT T T : T "" *77"7
i 10 1200 . 1563 | 13.55 1, 1204 | 533 | 1207
| Forest 20 1804 1447 | 1854 1122 | 1161 1478
| 30 1255 | 1629 | 887 | 1404 | 1081 1251
10 959 | 1404 | 1025 | 1200 | 463 1012
Open 20 17.48 | 14.15 8.90 l 1538 | 977 | 13.13
i 30 1714 | 1055 = 1489 | 1599 | 1392 = 1450
S T \‘ ; ]
i 10 I 9.88 | 1397 | 963 | 1515, 438 | 10.60
Forest ‘ 20 10 34 9.20 7.04 l 14.41 9.33 10.06
{ 30 ! 809 | 1164 | 1333 | 747 | 1008  10.12

2) REDOHEIE

mEDOHZ L Fig. 16 [/RTE R80T, HN, Eiiad X bR, g & dHicE

FEDE N EER R LI

MR iz AL /0%, HEEIBEAMMAMRIHE D RS .

DBFIRIC T WTEHL S, MU TR DS .

(Table 12 £1R)

HZMIRIZERE L, BE3EET LT &<7ih, 30cm

LndZ
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Fig. 16 Daily Change of Temperature

e N-slope open
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L 1 1 L 1 1 1 1 1 1 1 L i} 1

Table 12 Daily range of Temperature* )

N | S
Direction of Exposure - 1
Open i Forest Open : Forest
o°m 838 | 45 40 8.6
10 43 5 1.1 4.9 ‘ 2.1
Depth 20 3 13 | 1.7 ; 32 12
30 i 0.6 | 0.6 1 12 0.7
50 ! 0.4 { 0.6 03 ‘ 0.4

* means of 5 days

3) BEOEHEL
Fig. 17 THEOEMZE A Z % &, MEEOREIFCERINKL R LA 3h
G, M REOEENI DT LR L TH . B & bl & T, A%
BOWL\NZ EREDBNRS.
4) KEEHIREREL OBERF
Fig. 18 X b BAL m 0 4 & HREOBIA2EED Hh, iR 30°C T3k 46C, R 53°C
THhELD B LHEFINS.
5) Phytometer [} ZEEIERIFE
Fig. 19 12 v ~ 7 U ORISR (R, K, SR/ BI04 R L b 0T, i
BROLDIIMN LY OFEEEARTEO L V2 3. BEE, FERCHBRLT, BENR/HE
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e 100 1 FEALTTSHE O B A Fig. 17 Seasonal Change of Soil Temperature
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T R TR T g D A ' 50
KADERELR T3 L2E2 5 |
3. —fc HEOEY IR TR +
MR EIZC LIEEbHTE Al : S

AT, EERoEBEASOHRIE Fig. 18 Relationship between Soil surface temperature
T, FOEEIEHL 2 and air temperature
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ZIRRRIC 7L o T DZED K HRREL TOE (GicHiicil) 38 KRThD, Lo
B EDI 2 LB T B, ZDZ ki, E#iciE T3 B TECE T
BENDAKEGETHFREDOTH>C, THOEI LHOIED —~FEDIT AL/t TW 3 &
IR, £5 LCERAOREBE L LEOEIZL KThHB L vwbhTWnha®., ZoZ
POEDOHN ENRY S LEKTDZ P RT—2DIREL R BDO TN EEL BRB.



112

Fig. 19 Growth of HIMAWARI (Helianthus annuus L.)
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L BHFREAEN L <, MERICHMNTERE <, MEAERIREE < 7 - 1.
CREEHHEORRIIBFCIVENTH 52, FOBEERIAFC~A FACHL o
LERLTNS.

2. Phytometer ORiRA b LK PIHEBME TEIRELNRLT, HLO RFLBITK
BB LTWBZ Lilbhb.

D. aEER

BT L B ERORRL OIHER, & @ 13 - Hhi L MADEE L OBFRA K
DIDSEHEZDZLNTES.

FHEO BN X o TRARZ DD YEHEIC b VAL D, TR Ky,
BEOTERTICAZIREEL L L L TWALELLREND, MR, BTORFEED
FBOREER ST ELDOLTRINES, HMO FEE LB X > TEOEAMR
TrinB ez B, Plad, REDOHE, RAKIRTEARIEL, HBCHMLERSS
L THAEMFERFHT 2 0ERTC3abiv. LEMR-T, B, £ L3F05{isE
DHARDHERIC 5225 BETHEIOBRCRLL L 25, 20X EnbEL
T, HMOFELLLbNAHAUL, T HEORE L2 I LS B E R L5 LED
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nhs.

LIAT, TOEBRICHWIEELRAUEREDRE, K4l BEBORIHHFCE W
T, EEBEERELTR I SR OFESCHERITRECHLELE2bN 5.

D BEREEAME L D RBIERFEL, L RIRS IR, MBZWwI enbB 2T
RAHEILAR L 0 & RLBELC, FRCh) » F 4 TRIFE 2 OFRFRO SRIBIC X 58
Bale XDl F23L51T5.

2) B R TIL, HEORENELMCHIE Y, BHALREELICI DR ESREHEOE
bR T VD, 7B GRS A AR T T B X 5 IR D AT s
5 RETHB-

3) REDOEHETILE D FESEHIEC LR TH X, B« B3R L0 i
5L, ORED B CEREREAIIEE LR B0 5 BRI HY LA ED
fo ML vEnz 5.

4) ZOEBRCACEBED S BT, ==, =7 hy T Tho LECH V3
ZEMTEDLH, Y=AFILRLDUIMELETHS L2 5.

gIE ARFEANOKKERALCH L IETEE

1. EHBEOLBHVHBHRECELIEFETEE
A IR 0o B 5%

YOS, BREERLNRITFCOMBFEL LR T B2 2RNBLLNEH, &
DITED BIANLLUAMADRBCEFEL 52 530 B2 bhb. Liai-T, ik
BEDOBINNC L » THEBC YD X 3 Isbil\ AT 30w M5 2 &0k, REEREE MK
RORE L OBEXHSHIC LT L TELD OLERMETH 2 L Ex bR S, Bl
ORTZ DGR TERL 2 L3, @4 ieC &R, TOMEDEL D STIRD
DEERD B DT, BERLARZCEMKSE DD, £ LTI TEE—HMIRON
BERFANTHRBZ LT L.

B. £ B ¥ %k

(D ¥, ) BE, @) BRI OWTILER”

@ ok H A
K OHFTHRERFDIRETED X 51Chid ) Ha i Thic. WEMD IR\ LIRS
NEIDORA A S CEMILr =4 L, ZRICELIONE, WeXmsEe 21, Fihles
4% 23.6cm, 163cm, SE¥ME 13.6m, 10.3m, BILA%K 1,000~1,500 4 /ha D5 Th
3. ZD2ODMBICOWTHENE L REEh3d DL, WD blEEIKTH 1o
55 EHLNESDDKEED LEOIHADMEEFT oot BHMA L UTIEEIC L
THD A E & DR A SO T AT A, i, Wil RO & ORCFR
WA D, ROBBGINOERI O LRIEE L. ik, chbD AR LRI ERL
CRIELT. FET1962F11 S HIClELEK
C. & B

*TURBEEHR No. 17, 39~50p. 28
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1. ERMRD ABORBE

1959, 60 FEDKERIIENE (HithEs 40 ~ 42 p. HH)

1962 fEDRIERER % 59, 60 FEDFEF L T IUE, 5 DD FREA T Lichi Vi
TOERBLVDUNEICAZ ERFC R IR WA T2L0) HERILI#RED
60cm [X ¥ 30cmiX & TiY, ECIEEAEZETLLNL /Lo TE T 5.

Fig. 21 Vertical gradient of relative intensity of illumination
Spacing

(50 60x60 ~ 3030 ~ I5x15

1oL

\ ‘39_, —-7Z
Q '%‘ r /0” L4
/@:// -
4 & {
7 ]
/ 4 './
/ 1 ) 1

5 0% 50 100 50 100
Relative intensity of illumiation

Table 13 Relationship between branching angle and branching wide

No of Branches
No of Trees |- ‘ ‘ : 7 3 ‘ - -
12| 3 4\516;7\8‘9‘10
1 A* 42 | 48 | 37 | 39 | 33| 36 | 37 | 39 | 32| 37
we [ 108 | 100 | 117 | 91 i104 78 | 78 | 69 | 96 | 74
2 A 39 133 | 28 41 4| 36
w 87 | 83 | 65 | 96 | 87 | 74
3 A 65 | 69 | 69 | 67 @ 73
w 240 | 190 | 190 | 190 | 160
Nagaeda 4 A 73 | 76 | 68 | 12 66 | 76 | 63
w 240 | 230 | 240 [260 190 |240 | 220
5 A 35 | 38 | 30 | 28 | 33 | 64
\ 100 [ 100 | 95 | 100 = 95 |220
61 A 31 | 29 | 29 | 23 31
w 85 | 65 | 65 | 50 65
6-0 A 62 | 63 | 65 | 61 | 60
w 180 | 210 | 210 | 160 ' 160
7 A 33 | 63 | 40 | 35 | 43 | 67 | 65 | 64
w 70 | 85 | 60 | 65 | 95 | 170 | 150 | 140
8 A 32 | 31, 57 | 35 | 63 | 32 53 |
A w 8 | 60 | 8 | S5 120 50 | 80
9 A 53|54 2| T4 TS |
w 110 | 100 | 110 | 130 | 110 |
0 A 33 130 | 28 | 19 | 34 | 38
w 60 | 55 | 40 25 45 | 45 J
* A : branching angle Tree No. 3, 4, 6: edge tree
W : branching wide cm No. 6-1 : inner stretching branches

6-0 : out stretching b.
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2. BoBHA
RO & KRS & & 7-D % Table 13 Ch 3.

Fig. 24 Relationship between branching Angle and CORLD 2 TIA L1k
branching Wide « Nagaeda X A PR TR, ROHGICTs
_ D DBADE B Z LA o
EHLTW3. Tihbh, &
FWCHEE LIc X 5> s
PSR & » THRDB H A
NSO DBHRCRE B Z LR
bk, Table 14 (3975 =
& O & KRS % &
DB DTH BN, HKAKRD
LA DS~ DA D
PRHEPR IR, LoTETW3

10 1 L1l L | CERESE Y ELTE 3.
10 20 50 100 200- KFEHEOLA Y wBEAR L
Branching wide (cm) DXL BR (3 7cb bl
Table 14 Branching angles (A) and BB & T 1 OOREEHELT
Branching width (W) of EXZINEEZBRBZNG, IGHA
Edanaga EKFEEHE L DRI NI CA TR S
N ’ A mean ’ W mean & Fig. 24 @ X 5 wEHBRHBEER S

362 ‘ 90.6°™ 5T Enbhot.

100

50

Branching angle

ZOF

Inner tree 27

Edge tree 17 67.5 '206.5 Z DOEYFEZET

> #H =4 1log¥=02195 + 0.6902 logX r=0.9256
A 10g¥=0.2955 + 0.7156 logX r=0.8877
B OX:KTHERE Y B A
kf&of:.

COEPRZIIXAVNE S e, TobbBEA & OfEIVN &  Ituist A Y ik
B EERLTWS. ORI, BEOHATEESGL QWWHFHIT L - T
Teh DEERRT AL LTV 5.

BARED 5 WA DIMYTIL, HETDTH Y Lo TRFE S ThARRD FE
BIRTIEAH D LEXLRD. —ARADKFMEI L THILAC Lo X 51 ) SHREIch
ZHEIBEONMICAS L BHCHAZ IR BAT 52, DX 5 nFFoaL ThhRD
BRI AR 2 THEE L TV 3D TRV e EXL b b.

3. BRMSRBOERE

1959, 60, 61 FEDFERITHHE**

Fig. 25 {2 1962 &£ 8 HOHRER D HOERBRTH 5723, #EEE (Active Surface) Dfi;
EA3, 59, 60FECHBLTLDE Lo TV B I AL E DT 5.

Fig. 25 X W BB A Z(URIEOREM A% b L5 2 Fig. 26 D Lkh 2y, h

*HiiEE 41p. *HlEE 42~44p. 2R
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DD LRBIHOBITNL- & 042 L Ebh 3.

4 BEOBHBVWHLEOKRPBRICHE LIFFTHE (§ifEd 4~48p. BH)
MR DEBOAINC G % % 58 2 5 1o b PTEMARE R T4 B\ C BIRBR Sy AL D 2%

Fig. 25 Isothermal Line
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. 32 ,
L 34
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Fig. 26 Daily range of Temperature

li)§2

r N\
m 60x60 30x30 open

maximum range as 1
/// :plant cover

BOHIER B I s ook, 1960F
7 A OfERI 1962 E 8 B0 R
ARALTC, WEYERL TAS
&, MRS ET 2EMTRE S
Tt o T3, BEEOLRWILE
LAY e o T\ B T b
%. (Table 16 %)

ZHhEHHEOMT, BEEk
BEAEERRLRIE oIl
DT EBZ LS. ik
bbREED £ % L (Fig. 21
B 1 HKRT 60 EDBEIL 60
x 60 cm [X & 30x30 cm X CiL #%
EORBICIIN e ) DERLD,
BT E 7500 b DEZERDORE
TERFED LN BN, 2FELIDB L
TWEDORICTEA £33t > T
W3, ZHILHE O BHEOERIT
BRI TH B2 2EH WAL T
5o
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Table 16 Evaporation* in model stands of different densities relative to that in the
open as 100 from paper evaporimeter data

1 in July, 1960

Spacing cm Average evaporation %5
30 X 30 78.14
60 X 60 85.42
2 in August, 1962
Spacing Rephca
cm 1**‘ 2 3] 4]s \ 6 ’ 7 \ 8 ]9 101 12 ] 13 1 14 Mean

3030 | 57, 76 65. 88‘ 60. 18 61. 89' 66. 63 69. 161 6474 60. 69 55.78 69. 95‘ 69. 41‘ 64. 04 67. 41‘ 76 76 65. 02

60<60 59 19 66. 79 60. 30 52. 80‘ 68. 59 61. 82 70. SIl 64. 84’ 71. 31 72. 72\ 70. 08 56. 93 63. 39 72. 81 65.15

* Evaporatlon per day
** Mean of three evaporimeters

D. # =
E. % =2

o AF AR N O JEDRFRBILEEROFRIC L > TRESFE IR S,

2-@&%&®%ﬂh,%5hﬁﬁ%%@%%@ﬁﬁkiofﬁ@ﬁﬁ@ﬁﬁﬁtkk
5.

3. BENC LB E—EHERERRT LA CRELR TS %0

4. KO, 13D EHRADKFAEOHELE ST T 5.

5. MR OEBESAAIEREE, EEEOREERIC I oCHEIR, REHOBIT

RS 2 b O T & BRI L.

6. BHEPRTCHEEL T 25813, MEREREO HZUREIZRAIRED 1/3 1%
B TREIINS.

7. HEMABREIRBEI I RILZTELTWE L) TH5.

8. MADHEFBRIIHWEEC L Thinh BEBIRS.

9. AFEEAE L H0E L OMITIIEREN R BIRR A L.

10. ARBERIARFBELD SHCKRTSY, HEEREEPIFEMC L o TEOfHE
Ito T35,

II. THMAROBHBLHHKIRICHLIFTZE

A RO ESR

TAIERARDEE R L FTBL2EMEL TV 5, HROFHBRETEZ OTAE
EDLEDBLHEITELDTREL, TOX) HRREMMIMEDEEL - HfLe b
BRBEFE b o T E. 22T, FMARE LR ICHEMRDOEEFIC BERDOEGERE
FERICIZED LS mEERELR2AE LB, TAfEEOGFELEMN 2 I WD RFEE R

s R
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HIBILHBRE LI LIATTUMRIIVWACARGERS BN, o TR EOE
A, HEE TR HOIC S B M CAFAVCT B EFA, FHERR O FEH T & 0A 5 FEA], &R
DR#EXTEEE LIERMND 4 5RX%2F 2, ThTFhoBE0oRBEROE{LE L BN
THRIC.

B. & Bk © & &

LEARBoOHEE

HE T REA BRI AT O ORISR EL 2. & JHEER2EHDT YR
FOFBEMRM T, HEE U CIEL 1.2m FiHRORARF, a=XRELET, £Oo5T
T— R CHEABEDOBRAILIIZE L A YL b, Table 21 D & 5 7cXBRX% 195945 A4
Eo 20" i OomEESTECERE L. 1 AERKIIHERT] S Flos b7k 2 B A ECHEVCR T
LS 7~VBI%Th 3.

Table 21 Experimental plot of Weeding

Treatment

Clear cutting
Belt cutting A-1 Belts meet at right angles with contours Belt width: 70cm

Belt cutting A-2 ” ” : 140cm
Belt cutting B-1 Belts run parallel with contours Belt width: 70cm
Belt cutting B2 ” ” : 140cm
Spot cutting -1 Spot diameter: 70cm
Spot cutting -2 ” : 140cm
Top cutting Weed heights relative to the tree height as 100 : 80
Control

* Spacing of trees: around 2.0m
** Treatment : 2 replica
2, F M o B Hf
19594£ 5 Ak & 7 B3R 2 EfT/gotc. FemAX AL 6 Ak & 9 AR 7701,
3.8 = K &
HZE0@EIEE 1959 427 A260 ~30H 2845 S B, 2 EE O TNEITR 1.
KEBOPELL 1959 4 12 G200 ~23H2#EE 4 BT - 712
4 B = ®H H
BE HZBEITESSRLFEHL, ML 1.2, 10, 0.5 025 00m OEER
HEL 1.
SBE BREEHS Ak 20, 1.0, 0.5 025 00, #TF 0.1, 0.3m OEfES
3EFfsE W 1 B 8 EEIE Ui, #h EESHIE OB EEI TR L 2ot .
BE RBREFILAHV# E 0.5m OEELHIE L.
REE MERRHE2FEAL, #hEH LOERFEELY 1 H4ERIE L.
+i#Eks #T 0.lm 14 1 H4[H (6, 10, 14, 188%) {EL, hibE
KEZRDIC.
PILEDEEOD 5 bAELRE, REAFCOWTORBIERTT ok
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C. ¥ e

AL « FAL L LTI, B2V EERZALR T0cm O A-L, LIF 1 2xfg5e
L, At BEZOLEWE—ERIL 7.

1. BE

EFTTANC & o THYDOFARCHE S BROECKEENRED L S KL 30 ERBETH
NTHh %L, Fig. 29 o Xk 5wish, MAFEX TIIHREOFENHEL 10 B8R T, =¥
DFSTIHITIT 0.5m T 20 BRIHKES, FU & B TR E 40~50 %, 0.5m Tix
100 % I 7g o T B Sl XD IEFEOMNHEL N L0 TERHM TS 2%, W&
FHMO TR OEXICHELIL T 3. TR « eI R OB EEIRE D b A Thvix
D DEEIDEEST B = Livbinb.

Fig. 29 Vertical gradient of Relative intensity of illumination 1959. 7. 29. 12.00

Control Top cutting Spot cutting Belt cutting

cm

100 ’-—

Height

50 1002
Relative intensity
of iliumiation,

Fig. 30 Change of Relative intensity of illumination 1959. 7. 29. 6.00-18.00

Control Top cutting Spot cutting Belt cutting
100
—tr—r—3—2 90 IOOT—‘—’—’——‘IOO
cm) ) 90
100 Pt —eo—e 750 N
- ’—‘\_‘/ 50
:.g‘ 5 90
é 4
50 - 00 - 75
’_—\\/ 254 90 o
™ 50
50 50
L ) 1 1 J ./E/T 1 Il } \1 L /
5 9 12 15 18pr

Time

WBERY, i, AR X - T, AORERIIVbrEI DTV EEL
LI EM, Fig. 30 Rz EHHLMMCLIch DT, FEACH 24608 TO BN BEEITA
MY DOEENRE B Laons. FOLFEXROBETHHEDL L NN E TABEHLMR
55 X5T, A, HUTHEETHS. Zhrnbrd LGHARED X S HEICE TR
MA>TWBZ b5, ¥— 7 ORFICEZLEHTHR D ORX v iS558, Zhic
FBRNEXOPEDOBER A, MEOMENFEL T30 TR LEELORS.

2. BE

FPREDSMTOVCTLS &, Fig 31 735 025~0.50m HRICEEOIRIE A X\
BAFELTWB L5 THS. LU BLERLTRIESIERL VP LT ok 1.0m K
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TR DEEE D SR 575

ZEOHFIIMOX EFET & 51T 025 m TICEE)

HE T o T3, ZHIIRC o THERRIENR T, WEOBENNLVETT 519
TR E EL bR 5.
BEB)E (Active surface) O fIENRL Do D L LTE T3, 2D X5 /e BEENAOTF
TEHL - RRELEEAEFEL o T 30T LL L BB ER 3. £, EEHOO
BEAHBLUICHAHMN L QTHARITE « £ L 3 FDENRKTEH B Z L2 5.

Fig. 31 Vertical Distribution of Temperature

(Summer )
Control Top cutting Belt cutting:
m
201 - - -
-
=
20
D
T 10 F - 3
L 1 1 1 1 1 1 L 1
-10| 10 30°C 4
(Winter)

2.0 F + L
10 - - -
|1_ JUN Y S - ¥ — 1 LD

-10

Table 22 Daily range of Temperatures

Table 22 (I HEZEDFEHEEARLIbDTH BN, Wb 3

o—o AM. 530
o—e PM 230

Spot cutting

!

Clear cutting

L

Summer (in July, 1959)

‘} Winter (in Dec., 1959)

COlT 'B|s cico T |B s C

200m | 138 11.1] 113 106 1.5 92! 90| 89| 1090 83

Above ground 100 144 128] 136 132 112 100 86| 101 115 95
050 136 134 148 182 106 118 100 | 122! 137 100

025 115|169 | 159 186 144 124 115 140 154 126

o ; 65| 102 119 142 122 79| 123 135 82 119

Under ground | 095 | 27 29 54 31 ! 39
010 16| 23 34 28 25| 20 17 24| 23] 30

03 | o8 07 08 12 03/ 11 06 15| 15 20

* CO: Control
: Top cutting

T

B: Belt cutting

S: Spot cutting

** Summer: Mean of successive 4 days
Winter : Mean of successive 3 days

C: Clear cutting
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3. BE

g, [ROLF L L HCBERERCRIL, EFFRCRN LS. TH REOT
Ber b, WAERHMNL AR TIIAR 100 2% 22562 Lhtbhofc. HEREZEMX
DA CROER 2N Th o fo. MOBRITR/MNEECET 2 RN LIS<hE L5
Thb. ZIUTEBLHEOMEMAEI ML D b <hTe~—271CETHZ LnDbATHRE
EABRL TR0 TR RV EELLNRS.  (Fig 32 %5H)

Fig. 32 Relationship between Humidity and Temperature

%! Control (untreat.) Top .cutting Belt cutting

3}(00 F F
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2

o 50 I~ B
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1 1

1 ' 1 1 1 1 1 1 ] 1
10 20 30 40°C 10 20 30 40°C 10 20 30 40°C

Temperature
%| Spot cutting Clear cutting
100 -
50+ -

1 ' 1 1 .
10 20 30 40°C 10 20 30 40°C

4. EH=2

Fig. 33 & h KHD ZBRBEIMNOX S e o0& b, BC/s L 2K
RELAX LD, BOABRAELPIV. C0r LT EEOHBERSAR TERA, &
MBEX G/ E WS RN DHEEEINDE L 2 ATh S, KOO N Fig. 34 &R
TERDThHoT, AR >HAR > AR > e X > B ONEF & 7t o e

Fig. 33 Daily Change of Evaporation 1957. 7. 27-30

9
[

f 30 -
" » Clear cuiting.
" Belt cutting
g 20}
ok p Spot cutting
g /
g {
< A
810t ™ Top cutting
5
3

W h g . SeZ g S s Control
9.30 14.30 9.30 9.30 9.30
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Fig. 34 Comparison of Evaporation clear cutting as 100

1

5. £BRAICOWT

7 B 26 H~300» 17 [AfElE
L7-#EBiT Table 23 0@ bh T
»5.

TEEARIEZOSE, &
MREAFR DI, BREORE
RERL—HKELTEH, {0
Xtk D BEARNRA LRI,
ZZEDHIE TP LA X H T
BAE Lo TV BA, TR
CHERBEIADN sl &
DEZEDORIE TEMX DA KR
REhote—RHE L TEEZTD

&0
= by =1 -1}
g £ 2 8 fIEs s 5. Tiohb ks
= = N e, - = .
H g s s £ RWELLABICIR TS -
= Q
S 2 & 2 S Fodt, EAX TR BN E S
TEH TR, —HRUFEXIL
Table 23 Soil Water Content
1 Summer
Treatment ‘ n Mean s sX CcvV
Clear cutting 17 ‘ 3591 2.7659 0.6708 7.70
Belt cutting ” ‘ 38.25 4.4699 1.0841 11.69
Spot cutting "o 36.44 3.8458 0.9327 10.55
Top cutting ” 37.21 3.9000 0.9459 10.48
Control ” 37.81 2.8000 0.6791 7.41
2 Winter 3 Analysis of Variance (Winter)
Treatment ’Depth cm' Mean % ’ d.f. ’ ss Ms F
Clear cutting | 10 39.10 Treatment | 751814 © 25.06 27
” i 30 48.29 Depth ‘ i 846.2276 i 846.22 92.9*%
Belt cutting 10 36.43 TXD | | 913943 3046 33
” | 30 47.87 Error ‘ ’ 366.0720 9.15
Top cutting 10 38.00 Total w 1378.8753 |
” 30 45.06
Control i 10 36.75
” 30 43.65

ERC I > T OB HLEOX I L ELA,
B, MR TEETIC L » THEANLE o Tohy,

I o T D TR EZE L b b.
D. £ =

BHEZOEE BF LTwieh
TOMDXTIEH % hBETORE

BlLEDHR L D 2 CTEFRERC OV UL BOAER LUNLEMAD 7 v — 3 O (50
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~20cm) VZHENT A MEDHEEIIS0B L EThHY, BHE I LAEN L OBRNLLTY,
FERICHT BRTRBRIFAL L ERTILO0 2L 5 Ths. BREOHZ 0%
B bAB L, FACHUBAINIRC L OEBAD BEMHIL D 2wz 3.
BEFHITAAROLAACIC L » THELZETALNRT, Wb 3mEELOEHL -
BREEOMBER I AEIALAVEALREofe. XEOREOHE, FHAl « HAUAR DR
BHEBEEMUCLL LY BUECOR— B E R TRXE T v eZxbhs. $tb
B, BACEANTERA Y AREIDENLRHET 2 BX b5 LEZ LR T 0D
O, AR HRHAIT L o TIPS /eFBRE/D FIRER DB L bR ZDT, ZOKITOW
TRELERIEMZ 5 HERD 5. REAFINC L 3 EEOAZAFRRITISANX >FHAX >
FEAX > S AR > AR DOJERF & /s o 1ohs, HEKPCEBENRED bR otz
LT EIROAOFBTLIBO K DITIT L D2 L LT HEDOEKBEIIRI RE R
FELE L TRV DO TRV V2 3.
ZOTAHRORBRERL DR B LM, FHA, FEA, Feuii) & IR e LTt
DREEMECIIAZ LI\ C LAk o 1edd, BERAOZ {EHDO B HERAK
DREXREELTBZLHZLONEDT, SHRTENARDORE & L CRHEER
DR EED BLERDLS. 21, HNOFEOMMTR, ZOMFHORME L OBIFE, A
DEFEDERDLRVFILL » T BEFHCHLNRCDHEbLI 2 Z E3E L bR, Thb
DEEDVTH EBICRFEMZ 208X S5 X HcBbh 3.

E. #5 -
. 7 e —20FIORBERZAX A L FTHUE, FemX >R > X OIETH

ot

2. BREORBEOMBIZMLEILE L U bR IL i #_E 0.25~0.50 m 3T
CHETSL5Ths. BEOREECKT 2 BEETEANR LOCHURNKTHS.

3. BEOHBEIZNX BB TREAERX RN TH - 1.

4, AREBETSME>TNRE > EFEAR > Feii X > BLEX DOIE Tl - 1o

5. FEEEKRICOWCTIIAEICIRA EABEZR A DRI o1

FIHIE ABRBRRLHKRORE 1

I BERELHRORFLET

A RO EE

EBERDES, FTERLMERZBR T LAFICEELMETHD, E1D
THICOWTIIE S DN IR TETW B, 25 L THATRDOIWETEREL
RBEDITL VEFEOCBRE ROV L THS Y. L2 AT HAD REITR
BRI AOHECL o TELL B oTL 3P, D5 b ALK BERTH B KL
A, BESELHRORECRIAESAFEL L > TV 5. T THABEROHE DEEN
TEEYBAZ LA LT, BERELREELBNRLEES, HHORE, £EH I
FRNRED LS BBLTL 2% T NThic. &2 ATHARRED HHORRICE S
T BCREVICEELL-> TREL TV D THE 0D, BELZWVIERE L RE
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EDOMBEEEORE A B THNEZ L NERILEL VLS. F2C, T2 TIEX
DI E 2 e o C2ED R 2 B R 2R, TOREEEY#HNE
Ll FRBmEHRCLMOERGEI/IBEC L > CEDIL I LRI MBI &
HMERDT, MELLTRAY, v/%F, Taxy, zuxYEHA. AETCIEREL
RYEEBFLOMBRICOWTEELTORBZ LTt 3.

B. £ B H &

UM AR RSN R E WO R e (11 1) OHEECARTEIEREX (A,
BgX (B), MIGIEX (O)ieaidiczy 2 ) — b TASY, 7Y, AX, v/
FEFELI.. BHEEX TR ITASERLIL, 172y POARE X 20x20cm * L.
T LR, 240, 3EMBMEOREAENTE S X 5L, REBBThLTh 5~3
L.

19584F 3 Ao #5718, LU% 8 ARECHEHEE AL T/, THBIRT B b MIED
8 AREfF ot Iok FERIIFFEER & 1 %R0 1959 54 F D 2 BT L.

Bk k=] oA O M

1 @ B 19584108 =¥, v %, re<Y

2 19594105 A¥, v./%F, 7=V
3 196145 A TAhH=<Y
4 19624 F =%

C. # 2 .

BOLAR, EREEYIFR TR T 25E6REREY L UL YYoRERY AV, &
DFETw y MC L > TRFHERFETERI D B gCrHidanicdo (1/28TF)
TR T, .

1. BAEEOHER

fEH L Table 24, Fig. 35 W3 L 30 Th o THATHEEUEOKERITOVWTARS &,
7 m =Y IEREOZ D, REABIHEEBEWEEREZD LR LM, AF, /T
13, ZHEFPCBFEEFEOE A, RIABILPECBEZ RL TS, L2A
T, REABEBIRT TERCHRT 2 EFABOLEY/RL T30 b, —HEORFHE
LHVZABDOTHABEFRLALTHS. nfs, HBEOBLXVWIEIZMELLLEVHD
NTWWE 3 Ths. WICBRAEERSY 100 ¥ U CHhET 3 LIEREEEDBRVIFEA
YEDFF RUARCE bR TN 2 b b. RIC2EE ORILAKIE % Table
24-3TCH B L, EEERICET 2 EEARDBEINRELZ LW LRRDLIRE. FiICAx,
L/ FEREWTIDHEEOEL VI LERLTW5. $abboD2EBIL, SHEETH
ARG IMNBAA AT bRz LR RLTV3. RS, v /3 1EHEROBRINREL
VWORKLT 7 r =Y BIEROGFNRKTHS. = OERIKE O & BRI b
BT, BRI AT & DRI D o ToDICH L, 2EEOHIE T /8 b O
EAEUTZ LARL T\ 5. Table 24-2 & 244 R HB LIBE, R¥, v/ HT24E
B/t 2 L RFEEMOMBEEEZ > CE T30, 7axYidnkiomirkh, Yok
THEOREN LR T B e d%bh 5. Fig 35 X7 =Yoo T 1958411 A
BEDHEEA 19614 A YD L IREFHL T B0 2R bDT, RO r<Y
DHE LFRRCHLED 2\ AKX, HEAEKOBTLELELL, 2227 e v FHOM
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FECIIFAA EEV e I o TE T 3. —HEBREKISFEILRKIC RS @ ER O
EIEI DK, STOABARECLDIY, HEOCKKLE L, LT ey D
ML D DERL BN B.

Fig. 35 Change of Density of AKAMATSU

. *
z
Z 501
5 L 0
s %
3 [ "
> L n/(<; ° 5 B
p> _a o
g °
A 1ol e ee— A
I T
1 i
50 100 200 /20~ 20cm
Density as of Nov. 1958,
Table 24 Density Index
1 (1958.10) Maximum natality as 100 2 (1958.10) V as 100
Species  |Density| 1 | Il [ IV |V | I I | 0|1V V
| R B A | ! ! |
At |0 s 4 T e | o1 23‘29}55\100
SUGK | B | 65 | 65 66[63!57 11| 23| 29 | s6 | 100
lo|6557o|70168|61jiu 23129\56}‘100
A 100 1100 (100 | 93 | 8 | 13| 25 [ 31| ss 100
HINOKI B 180 88 | 8 |8 : 75 | 11 | 23 29 | 57 100
0 95|95 94 8 80 | 12|24 229 s 100
A |70 |8 | 9| o7 718 235 51| 100
KUROMATSU | B | 70 | 8 L9 9% |97 7 | 17 23 51 | 100
| | 1 |
Eo 75|88 | 92 102 9 8| 18 23| 52 | 100
3 (1959.10) Maximum natality as 100 4 (1959.10) V as 100
| r o jm ||V | o om o ov
. !AJ45’;2812411499}?50J61‘67“78 100
SUa o) !20‘13 10 | 7 4”57371 71100 . 100
NOKI A 0 53 44 | 29 14 49 5T 59 78 100
HINOK O 651 53 48 | 24 8| s4 8 [100 1004 67
T“A 85 ' 83 | 80 | 65 41 20 | 4 a9 | 79 | 100
KUROMATSU | 751093 | 94 | 92 | 71 11| 26 . 33 | 65 100

i ) i H | |

* A plot applied manure sufficiently B: A/2 O: control

** 1V as 100

#&% density I, II, II1, IV, V correspond to maximum density
20, 40, 50, 100, 200 per 20>X20cm respectively.

2.5 E K E
BOLAR L ERRE L OBFAY %2 L L EIHOWE (F#iZ6 » ) #H34 Fig. 36,37
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Fig. 36 Relationship between Density and Plot Weight 1958. 10
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Fig. 37 Relationship between Density and Mean Weight per plant 1958. 10
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DY TH5. 7'r v YD EE, VAT L RIAL S DN K TR 7 BHE
AbhB. FTihbb, ey F EOHAIRILAK LW CEORFE LY, HTTFME
BHEICIEADEBRALNS. SHEE HEEOFRC L » TEHEDFEICIL KX /LHH
WD bR, BEHRCIEE, BEEEOMERLbbhChRWVWL 3 Ths. 210
HoRERESY Fig. 38, 39 /R4 D T, BALAKEMNE iU, £4EXEL, @EEE
R T BEENTUTE DT 0B, KRED S Y REm ) RELE>TWE. LA
F OFHEE TR AL & OMIICHRA FEFRE S - Tk L 5 Th 3.

Fig. 38 Relationship between Density and Plot Weight (1959. 10 Surveyed)
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Fig.*39 Relationship between Density and Mean Weight per plant 1959. 10
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Btk i B3, # b CTERERRLARK L DRIfFEE 2 oD Fig. 40, 41 Tk
%. HERESED 1 EEOEE T EHEC EEREOSHE LU  BESENZDD DA,
B AR DRI L &b EEERRAT A5 5. —~FREILRY, sa<vDA
X CHEMENEETH .

FEBE QEBME) b s, 2EOHEGLARC ST Y +R8AX 7 <Y ek
WU RS e T EE & AR AKE D It X 0 L L I A bR ol
(Fig. 42, 43 :£8)

3EIBOHIE (FREFZIE) B Fig B 1 RTr6hTh3. OT7 =<YD
&, Al B ERED BAE L o TEBOES ICo0bi s D, EHEEX (0) i



Fig. 40 Relationship between Density and
Top Weight 1958. 10
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Fig. 42 Relationship between Density
and Top Weight 1959. 10
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Fig. 41 Relationship between Density and
Root Weight 1958. 10 '
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Fig. 43 Relationship between Density
and Root Weight 1959. 10
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Fig. 44 Relation betwecn Density and Total Top Weight or
Mean Top Weight 1961. 4
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4. I8 B

BE L RYAKE OBF%E R LU0 Fig. 47, 48 Th 3. 1EE® T # BTk =
¥, b/ FEEEAE EFIEREIEDT 2EER bR bR B2, 7 r< YD
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TR L LTREIx Lo

o bbbl EE/MRTIESOHE LFU SBRLAL L
3 & A EBRSR RN b B (Fig. 50 ).

Fig. 46 Relationship between Density and Height 1959. 10
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Fig. 47 Relationship betwee Density and Root Length 1958. 10
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Fig. 48 Relationship betwzen Density and Root Length 1959. 10
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Fig. 49 Relationship between Density and T/R ratio (weight) 1958. 10
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Fig.”49 1959. 10
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Fig. 50-1 Relationship between Density and T/R ratio (length) 1958. 10
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5 BEAERS Bt (U IR OSBRI L BRI R ESRELT LR
WHEHZEIL /LS L\ o TV BN, ZOBEIRIAREITLALERMFETHZ L0223 X
5ThH5.

E. 7§ =

1) WHoHEFEE L EOR LA, RERLHMFT 22, HHOEBL & HITHE
HEOobNLLbi/mlts.

2) AEBOBRAEEFELHZEEE L Qi 3 BEEEOFHFIT L 2 BAMTI L
FHERAF OO Y ERBRBIEMC L ARENEDDR .

3) HOHENIIEREDOE W HNEBA TS .

4 KBS EERDINITIE LWL EE, BEEYRLIVIIORELALR
Dbl s.

5) TGk, # EEE, wTEEL FESRIFTDLNAEH, BRIC X - TE
HERADDBETEOEBENRRL DN WHEENRE5 L) TH 5.

6) T-R ratio (i FEBE/MHE) CIIEE L OBEBIRD LR,

7 EEMEFCHOR TRYAZN RT3 8005 5.

8) HOMEL LB YEDAY, v/ ¥ THEELOMGNRED LI RILAKRE
BIITRERRD T2 EHERED LR ‘

9) Exo T-R ratio (i LE/HE) CIIEE X OREMRIERD HLhith - .

. HERELHEORFET

AR D KE

BIfiC s W GRR R X B EOMKORELY A2 - LIXEH - B
B EN DL TEPDTEE R L LELZLRS. LI CAHITIRATHTHRE L B
52 LTCHELHEORYE A28 LOBERICOVWTRRNE Z LT 5"

B.ER o} &
ATECH T

C. & 2

1. EREOHE

BAlEfE R A R$T L Table 25 Dk HThHhB. ThHORL YA THEORKESob
BHILED BT L o T, RUABKCHIH D ENE T2 223005, H1ERHE
(R 6 »AR) OBE, SHEL L HEROLAVIRD LZLNT, HWEOBAA
2N BEBEThHo T, AFHRMEOBEICHEL CTEWELZR L. BEK1IFE6 I AH
DOE2EMEERE LD L, v/ F L CAF T EERKDOBRINBAEL Lo T\ 3. F
feA S, /& TREEROAREEIERIC L UAEFEABRE V2, 7 e < VIR
BROFHFHREL Ino T B, T H~ YO EEKOHER IO LRI CHECE & ORIRIC
SWTHERLEBREDL WAIVMEAERBELDE LW Z LR L. (Fig. 35%) Table
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Table 25 Density

1 (1958.10)
Species Densty . 1 | I | 10 v v
A 1470 | 30¢7s) | 37¢74) | TicTD) | 12864
SUGI B 13(65) | 26(65) | 33(66) | 63(63) | 113(57)
0 13(65) | 28(70) | 35(70)  68(68) | 122(61)
A 20(100) | 40(100) | 50(100) | 93( 93) | 160(80)
HINOKI - B 16( 80) | 350 88) | 44( 88) | 85(85) | 150(7%)
O | 19(95) | 38(95) | 47(94) | 89(89) | 160(80)
A 140 70) | 32080) | 45(90) | 99 99) | 194097
KUROMATSU B 140 70) | 36(88) | 45(90) | 99 99) | 194(97
0 150 75) | 35(88) | 46(92) | 102(102) | 197(99)
2 (1959.10)
Species Density I i m I
SUGI A 9(45) 1128) 12024 14(14) 18( 9)
o 4(20) 5(13) 5(10) 7 7) 7C 4
A 18090) | 21(53) | 22(44) 2929 | 37014
HINOKI 0 13(65) 21(53) | 24(48) | 2424 16( 8)
A 17(85) 33(83) | 40(80) | 65(65) 82(41)
KUROMATSU o ! 15(75) 31(93) | 47(94) | 92(92) | 141(7D)

( ) : maximum natality as 100

2603 A ¥ DEEEOLE R Licb D TH B, THIYDHBELELL BEX (A) of
BENRPIELS I o T B 2T 1, 2EDOHIE L THOBRC - T 3. & ATHERE
BOEENL Fig. 51 OEFOEEIMCS L Hbh T3, /b 1958 4£ 10 A B

Fig 51 Frequency of Height

Table 26 Change of Density*
1 Imm 1iv v Im i iv. v

1958, 11 1962. 4

e s o kha Lawsl
s47 ss8| |21 28 S
—— = o lladdk kbbLl
131 89 7 57|

Blus 3| s 3‘ ;Aiilii hil[h.[L
R | 2

ol mel ol lhad bRk

“per sOxS0em éAM L l F | .{ L b & [i. [L
. X . S 3
ol L T YT I TH Y
LZbian, 1EFRDISNEIOH I(lov(:')-nV(high): densit)ll

HE E2EEE) TFCRy White part: dead plant
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DRHEAHE, MEER 232 /o TV EONEHMNTEHE. Flor v <Y IIEHEX
L0 L HEEX TREENRF L.
2.8 8 KK
ey b ) BERREOKINT Table 27 © X 3 b T fahl & & 5EINO BANNLE 1 [=H]
EFLDAFE2EEFC L DE o hBbR T3, BN TIEAF RO IR

Table 27 Weight Growth*

1 (1958.10)
Species Density | I | I [ I | v \'
A | 2:80(100) | 420(100) | 470(100) | 6.70(100) | 9.80(100)
SUGI B | 1.40( 50) | 230( 55) | 270( 57) | 4.60( 69) | 7.30( 74)
O | 1.00(36) | 1.60( 38) | 1.90( 40) | 2.90( 43) | 4.20( 43)
A | o100 | 1300100) | 175¢100) | 2.36¢100) | 3.95(100)
HINOKI B 0.63( 86) [ 115( 88) | 170( 97) | 246(104) | 3.50( 89)
o 052( 71) | L03 (79) | 1.33(76) | 1.99( 84) | 3.05( 77)
A 330(100) | 4.50(100) | 5.80(100) | 9.30(100) | 14.30(100)
KUROMATSU B 3.00( 91) = 450(100) | 5.30( 91) | 8.50( 91) | 12.90( 90)
o 220( 67) | 320( 71) | 360( 62) = 590( 63) | 9.50( 66
2 (1959.10)
Species | Density 1| m | m v v
UGl LA | 590000 | 66(100) \ 69(100) | 82¢100) | 97(100)
0 610 6C 9 | 6C 8 | 5 6 5C %)
, — ; ;
A | 27(100) | 30(100) | 32°100) | 38(100) | 46(100)
! !
HINOKI ’ o | (2 8( 27) 8(25) |  8(21) 4 9
- L . ]
[ A, 58(100) 85(100) 99(100) | 132(100) | 127(100)
KUROMATSU 1 o | 234 | 36C42) | 4104 | s49) | 78C6D)
* dry g/20X20cm
Table 28 Individual weight index
1 (1958.10) 2 (1959.10)
Species | Density] 1 | Il | HI [ v /v |1 |u| m | v J‘ v
A | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
SUGI B 54| 64| 65| 77| 85
o M| 41| 8| 45 45| 23| 20| 21| 12| 13
A t 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
HINOKI B | 108 | 101 | 108 | 114 | 94 |
o 75| 83| 81| 88| 77 36| 2 \ 23| 25| 20
A | 100 | 100 | 100 | 100 | 100 | 100 | 100 l 100 | 100 | 100
KUROMATSU | B 8 | 98 | 84| 8 | 84| |
.0 62 71, 61| 57 65| 56 37 ' 350 32 %

* A as 100
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Table 29 Top weight, Root weight and T-R ratio
1 (1958.10) 2 (1959.10)

. ! . owxl TOP Root | . Top Root B

Species | Deﬂsny_jweight*f weight* T-R ’ Density ‘ weight | weight 1 T-R

A 8453 | 0.0756% 0.0105% 7.20} 14.80 | 4.5731 | 0.6676 = 6.85

SUGI B 5566 | 0.0668 00097 6.89 | 21.93 | 23998 | 0.5449 = 4.40
i

o SL13 | 00536 | 00057 942 630 | 06509 01932 | 3.37

N 70.00 | 00244 | 00046 | 531 | 2560 | 12388 0.1845 | 671

HINOKI B 39.60 | 0.0301 00053 | 568 | 475 | 0.9000 | 0.1421 | 6.33

o) 67.86 | 0.0184 | 00037 | 498 | 21.20 | 02604 | 0.0497 | 5.24

— . i ‘ i -

A | 8713 | 00766 | 0.0081 946 if 56.50 | 1.8703 | 0.2487 | 7.52

KUROMATSU | B | 9766 | 00721 | 00111 650 | 7653 | 09824 | 0.1424 | 6.90
| A

o) 104.80 | 0.0487 | 0.0083 | 586 | 7890 | 05374 0.1602 | 3.35

* mean weight per plant
** per 20X20cm(mean of 15 plots)
CEbhTEY, 7e<xYRdEERRLRV. 202 LI X o TLEBORKEC
W ARSI D DERBLZZ LB RL T3, RIE, FHEGELRIER TS o THE
UtcftBuy Table 28 Th%. ey P4 DERE R L 2HRL LSS, BEORE
MEETC LA sBaininhabhs. flziE, F2EBED 7 v <Y OWEV THE
L7c84, 4@ 100 : 61 ThzHMAEAGEIL 100: 37 ZRL T3, ZHIRILAED
LT EBEDELbRE. Tk Table 25 L W RIEAKIT 41 : 11 TH 2B
BHEIILSEL VD ECEREL - Lt/ . Table 29 (3#h L¥fE, #hT#E, T-R ratio
B FE LT b O TH EEE, HTHEXEELRIUSRIARC BEINE L ZAHBKT
BB D itz oAy, T-R ratio (38 1 ERIE Tk A X #BREEER SR
CEBEIERIL NS ot E2EAZETRVTR L BEER A CTEBIERINE/k-T
W3,
3. b, EE, T-R ratio
#i b2, 2E, T-Rratio # % r»3 % Table 30D Xk h Ty, i EFTIRAFIC
HEIEOBENRY » L 3R BbObh T 5. BREXE I EHED FRIe /&, 7=y

Table 30 Top height, Root length and T-R ratio

1 (1958.10) 2 (1959.10)

Species ’ “ Density hZi%lglt lléggtth T-R 5 Density | }ggght; lle{r?gtth T-R

A | 8453 | 68 | 621 111 1480 | 3152 | 2193 | 143

SUGI B | 5566 | 606 | 547 | L11|| 2193 | 1959 | 2160 | 1.10
O | 5113 | Sl | 534 | 095 630 | 919 | 1138 081

A | 7000 | 519 | 407 | 128| 2560 | 2066 1543 | 1.34

HINOKI B | 3960 539 | 499 | 108 475 | 1110 | 1473 | LIl
O | 678 | 494 | 707 | 070 | 2120 | 968 1175 | 082

A | 813 | 757 677 | 112 5650 | 1680 | 1885 | 0.89

KUROMATSU | B | 9766 | 656 | 770 | 085 7653 | 1281 | 1532 084
O | 10480 | 650 | 839 | 078 7890 | 877 | 17.10 | 01
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TREBEXDOHFRAEL, AFIHERDOHERKTH o1z, H2EEETIIWIFh ik
ERDOHNRKE L Ieo T 5. T-R ratio (33 B & HHEIEROHRKEI VA, =¥, v

/%o T-R ratio (35 20E B /i3 Table 31 Coefficient of variance of Top height
EOCRIT SWALRL TS, — Y ‘ SUGI | HINOKI | KUROMATSU
F7 B BT B, car | JWk

# EFORROBE LD LR bt ol Byl o

1958 B X 27.5 20.
WIZ L o Thib B T i % RIcDA Sl Bl o o oy
Table 31 T 323, WIEEL D Eic
A 36.4 414 30.9
- A

mmo%bbf@mgabh: L5 1959 | B | 401 216 350
,C}) 5. #ﬁ%@\éﬁ: & ﬁﬁz & %fﬂ:ﬁ o) 25.8 30.4 28.9

T3 & 2EBOHNE REK I
AEMARED LR 3.

4. B 2
BERTE4FRBLICAFC OV THIE L BAD EE X ORFHEY L bNThic (E4
EE) —ACHADORERIITOMEEE, M TEE 525 WIIRTHER & NGB
RREB 2 L vbh b, LI TERIBILES, b2VEETEZLOMGRYE LCS
Db LTDM Fig. 52 Thz. O b S EGNRBERRTT 3 2 L 2%bh 3 5E0D
EFRERDTHRBERDEE DT 5T,

Fig. 52-1 Relationship between Diameter at the
ground level and Leaves Weight

A B . 0
1000~ 1000+ 1000
%
5001 * 500 500 |-
,S;J o .o
b .
2 . I *
> * :’ .
55 ntmw 5 g w5 20 %
§ . . YL ) ..o
T 1 R |
& "-50 ‘ o I N
] oo .
. ®e 8%,
$ o0 o .
o: ° 13
[ ] -,
.; = 73
L ]
(1]
10- R 10|- - 10-
D.G.L. mm
BTEELEROSHS

A logY = —0.3444 + 2,2408 logX
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Fig. 52-2 Relationship between Diameter at the
clear height and Fresh Leaves Weight

A B 0
1000 - 1000( 1000
'.
500F 500 5001
L]
e ® .
.
H .
'b-b > . I:. . .
E ‘. *
o0 oy sl . .
- 1 —d 1 1 L
H 5 . 20 5 oo9 20 5 o0 20
w s } LN -
E . l o, 3 .50 | : .5
= ‘~ 1]
% . N . . :
& e . .
o 5 .
.
L] * . : .!’
L]
= b . lor . 10
e
. 51 5F 5[
Diameter at the clear height mm

B logY = — 0.4636 + 2.3920 logX

O logY = — 0.2939 + 2.2375 logX
BETERLEEORS

A logY = — 02779 + 2.3795 logX

B logY = — 0.2120 + 2.2487 logX

O logY = — 0.1367 + 2.1964 logX

M OFHESBERMTHEREEZERIADR I olz. Tiebb, ZOHSHEITIHMTER
VIR TEHRELER L OERCEEL S LTIV Ll 5.

D. & =

TEOERE & HARRER (FOLAR/ERRETE) Lo B fR2M5 c LIXBEREMND
ENBRELDTLERZ L THBA, Table 25 DFERNLD V2B Lite /&, A¥
TRIEE AROBEFERRF VO L, 7 e~y TREBIEROGHREFCEZ D&
532LThs. Zhul, BEEOEBICL > TAF, v/ FTRREDECEHILXD A
BHEE S DR LT, 7 v <Y TILFD MEED - DEHEX T LEETHITT 3 3
DT, FCHEXOAREREGIC L o TR TEERBEL Lo D TRV E
Eibhd. i, BEX CTHEERBRIBELCZ LRAFTHREIR TV 3535,
Table 25 DFERNPHATAF, v/ FTHHIEEL EOAZF I/ Z L M A 38R
50 L 2 EEERD P HIEX TELL R 3D0TiRhbLnE 2 bh 3. BRRECIIH
EORENL-E ) LBObR T 325 MEHTrL)OESRSHE L1, BECL -
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THHDOERECH T 2FISICEDH S Z L HRL TN 3.

FRESPRT a~<Y, 2=V OWTHEE: T-R ratio * OB - h L IEfR
RED TRV, &2 T3 L & T-R ratio (LK 23AT FHEIET /S ]
R

e EESERIC L o TRELSALEIR B LRI PHTH B2, BE (RABRE) L FHE
LEIHEIC L o TEbELThotedt, 2H8HICKRS L 16 R K OFAAE ot
T-R ratio (i) LR/HE) 252 %, e/ +TIRMEYEL D L TED H0L HAHLT
WEDIZ, 7r< YRR L T 201, HOMEDRBIEC Y 20T \ng
5. Flebb 7 v < VIZERTEMEDI2®, T-R ratio T2 LE 2 bh, —H=
¥, v/ FIARETH 200, BOEEESECTD, ROBADE S A L
Bi37n{ Licaio T T-R ratio 38ML TR 3O TR LTSRS,

E. 75 =
L +BORKEIMAEFORFEEHCKREL BEL, EPREOEWHIEFERDR
DIRFEL .

2. a0 B AMGIBHSUIMIEIC L o Tk h O BRVLRERD B, FHEHDOEHIf
RREBHEZOBE L 2 HCHS | L RERGOBE DT EE L IN B EEKOBL &2
H50, REOELWC LR WEFEOBAIECHS Z /s LE1bh 3.

3. BAMRY Y OHEBREIERECAS S EEIR S, BECL > TFOEST
el T3,

4. FHREGECHS 2 EREOFEBIIREIETC LIt CIAT 528, BREOS
WHEXBECHS NS Lichio THEDOMIRL I, FHEGERS SEERO N
B e T 3. i, EED T-R ratio 3 HERNRATH 3.

5 MECOWTARE e, BIEOHEHETRL /%, 7o~V XERIERAATE -
2, F2EPETIIAF, v /%, 7e<Y Ll dHERNATHoT. EXD T-R ratio
RHER AR TS 5.

6) AXDOMTHEE-ERBEBRIERED LA L o Thrb bt .

FIVE ABEERLHAOERERE II

HERER, BELMROBRR

A TR B &

IR E L FFT T3 2DER——(1) #4469 (random), (2) ¥ %% (uniform), (3)
PR (clumped)——C L7chs o THART 245, &0 5 HEESHS T B AR R L LR
ThHY, WHACALRBEEOHRRAE S EFEOERTH 2 2 Odum®™iZE % T\ 3. ZDE
2T o THEMERICH S, ALHIIE LD THEER SMERETTEDL W25, =0
ALHIC OV TS OB THEEELRESHANOR TV 22, fHEkERcoW it
DI, ZAEHE, YAEE O 8 H WS E0ML HIeonwTHRELR T 3EBE TS
B0 LI ATRAME LSS, FORMERE LT, S, RS
METRICEHECFEL OBRICREDLD CHETHS. OEVHRICERLT S L)
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Tl MRS L o TEHERRICEMTIREREZEDOL DI NI T3 L BT AEE
ZHOBREXYECCENCH LT, RECHTIENEY T L0/ T 3252
bz, BEDLSRAMREATKLGHERDOBLIE, ZTOEFEORECH DO
BRWEBIELTOTE VAL WS 2 e FHERE. LT, WKORERM2
B, TOFTHEROLNCICL BREOLRVWEANE LI ELDTEELRZ LT
Tt ELxbh3. AT, IFCRNIL S Icliz o pHERCKT 2 MRORE
BEREERAN, 52V ATKTHLAC LT 22 E¥bdTRETSLY, EROT
TD XS Ie M aEE L T RIS OWTHEN 2 ISNCE s Foilinn L 5 e Bbh s,
ZZTIDL5BHCEZ > eilEERBHOZRELTnolcht, TO— DXL FOEM
I BT 2 BMER T, o—211 L ) BICREO T2 HZ B X b S E L
TR TH 2. TR OMBRROBERR L BoEBRRE TELOFENT LI
7o o TR EMI O B EERCOWTONRS = 2izT 5. (Phots. 1~54H)
B. # #F R R

a. REBR o0 FE

1. 8 R B
1958 4E 3 A= ek 1 EAEDOHB A L, Table 32 @ L 5 nitBaX & 18 W L SURELE
HEEREHEED EEE Q48 TRELL. HEERBORE, EAEFOSHIEEOE
MEBLAEICIKL, REIECI~4ETRolz. 1960FE7 A L D EFERAZTEL 2
2. HbHEFEERER

195843 A, #AR1EADAXE (7Y AF) RO TERRMHFITRINORAHIC
HBHAHEL . RRROEEIEMNAROHE L IEFALC T, BUORI¥ T TN

Table 32 Planting Types

)]

Planting by individuals Planting in two rows

interval of row

01 02 04 | 06m | 01(12X12) | 02(12X24) | 03(12X24H)m
i i 1
o 01| 144% 0.1 96* ” I ”
=B 02 712 | 3 02 48 ” ”
25 04| 36 18 | 9 03 32 ” } ”
= I m
L5 06 24 12 l 6 4
m } | 0.1~0.3 : spacing
plot area 1.2X1.2m ( ) :plot area
* : trees per plot * : trees per plot

Planting in three rows
| 0.1(1.2X 1.6) ] 02(12x32) | 03(12x48)m

0.1 | 144 ] p p

0.2 72 ' ” ”

0.3 48 ” p
m

0.1~0.3 : spacing
) : plot area
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Planting in clumps (A) Planting in clumps (B)
clump spacing ‘
02(6x6) | 04(3x3) | 0.6(2x2)m | 3% | 12 | 4 | 26
) 72% 18 8 w2 | 16%%| 36 72 | 110
8o 3 108 27 12 8o 312 | 25| 4 7
8E 4| 1 36 16 BE 4 9 | 16| 36| s6
=2 6 216 54 24 e 6’ 6 12 25 36
) : clump numbers * : trees per plot
plot area : 1.2X1.2m *% : clump numbers per plot
* : trees per plot plot area : 1.2X1.2m
@
Planting by individuals planting in clumps (A)
interval of row
08 | 1.0 20 30( 40 | 50m 2.0¢ 3.0 4.0m
g 0.8 | 225% 5 2 72%* 32 18
2 10 144 ‘:% 3 108 48 27
2 20 72 | 36 85 4 144 64 36
S 130 48 | 24 | 16 Y 6 | 26 9 54
«
E 4.0 36 18 12 | 25 * : clump spacing
e 50 16 *% : trees per plot
— m

plot area : 12X12m
but spacing 4.0X4.0 and 5.0X5.0m : 20X20m
* trees per plot

10f%, Ufchio TiEfd% 100 f5 L Lic. RBHb ORI 1960 4212 BiCfiE 4, 1962
9 ATEE, BTEBROHE LEERC OV TORKEEROHEAAE LT k.

b. & 2
1. % #8 & B
1) &#E
HEEABRO LIRS, 77¥ 7 (B) YU ABOLRE £1ERL O B F 2Hic0n
Table 33 Th 3. ZOERLLVZIE, HEABROBLIN L EFR L OMICITEFRR
WiWo TIWE3Th2. Flor7 sy 77U AKE BRIV 2 5. FHEELD
Vo Th 793% (AAME) HERIKT 824% (24 BT, 3L AXFEREDORK
V. ik, BEELEEEOMICEN VI LREEETLIVHLYZHOMIIESE LS
BB 2L T W ERRL T 5.
2) HERE
Fig. 53 IEHBRAKLBE L OBFEL RLIL DT Tey PO FEHMHE THHHL T
3. ZHOLDOECIENRIDAZYFRALREN, HEEAK L OMCIIBERIEDLR
e ERFHETEERNMOME L LT3 », HBEoO 29.18cm AHET, 3AHEO
3222 cm BERETH 3em DERL LR B 2%, WEMED SZ Y+ bR TUERRMC bW
B ERTELIARWL 5 THB.
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Table 33 Survival rate

Trees per plot
36 7 ! 144 \ 216 | Mean
1 80.5 92 | 820 806
2 79.2 83.4 ‘ 83.3 1 83.8 { 82.4
Trees per Clump 3 77.9 83.8 | 80.7 71.8 1 80.1
4 80.6 76.4 \ 83.0 ‘ 712 ‘ 79.3
6 820 | 808 793 | 793 | 80.4
* plot area 1.2X1.2m
Fig. 53 Height 3) BRCEHAFICOWT
. . ¢ ):mean RREE, BROBAVA, BEOE
0- o o B8, . B LCEDL > B 525
L A b T b0k K B fcw, Erwlcon Fig
LT e 54ThHB. Chirbbnd X5, Mz
' . * — FTEHRCERRED LR, BEO
wop o+ . A ELOD, . HEEEETHETHELL TO B0
I e S (RS il AU AR R NP
20t . . . z2bh3. WIFhimRECkhiuizo
‘ ‘ ' : DAL ER AT 780 T 3.
40 . e 3 (3222) o
| S S R . 4 BELETFE
ol e . H . Fig. 55 Z7 v 4o bEER
r ) . . . PHEEBABO LR L T, Thbb
10 *e . 2@, BAEEYYD 7Sy 7ORICL o TE
I s . DESCEBNEIRIEDTHSE. &0
: : . SBAPIZIE 6 A 2\~ o T b HEIAH
. , ) WX o THABITEA LT 245 BN
1 (2918) Nt EFRICITEZ HF O B AR
. SRS, 3LAY 80 %% TH oD
' T, EROBEELFDOE AV, Tk

\ | . b, 4AKETI4EDHELT By b
1 % 20 LhDrsy TRIL36 (=144/4) TH
S Bab, TRy hA EAEER36TE
TehOR1 75y PHEAEE L. BEOEHE, YHOEEAKTT =y rEEE- T
bRl 75V TE (75 TUVERTIADHELZT) L. 2DX3KELT
FDIEEE T ry P L, chibh 7oy 74U BEER L EEAK L ORRER
SRR A T

= o Fig. 55 nbbh s X 51, REOBHELEHE L AKRCEErEEsL 77 Y TH
PMETT 3, WhRIEEGENLD, 77y 7S ) FEARETC LIchA - Ehas
FL\. FITCOBFREILICEL L MBTdic, Fig. 55 Lh Fig. 56 &2 23 Th

Density per 1.2X1.2m 1-6: trees per clupm
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Fig. 54 Frequency of Height

64175 144-150 216225

‘“'&ﬁﬂ

b
Loy L TL
r’“‘aﬂﬂuﬁ
WML L

Fig. 55 Relationship between fresh Top Weight
per clump and Planting Density

Fresh top weight per clump gr

i 1 1 1 L1
216 144 72 36 1894
Density 12x12m

CThbbrsvy Ty
@ﬁ%%%#xt% , 75V
ABOBIRGIZ 7Y TEICED
YOS EETLAELILOTS
3. AEAbbhrsL 5K BiE
(1 AfH) D%, HH R
0.6m 75 0.2m G o T s 4
BRI U B D, 7
vV TARBMRETICLICHAWED
BEIEE LD, 6AHOLE
T2 TEEFLTLE o T\
L. TlbhbARENRE L Inhulls
B1EY, LhEVERRLEY T
BT L.

YIAT, 7oy THRY—E
LT oy 7ORKEGRER
eBE, 73y rSh# b4 EE
BEDLIREELLINERICHD
», Fig. 57 TH5. zhdkb s
s v IHERABRT L 7 v TR
BroRLThhbrEEDR Eic
et bEEEIILE OHEMLL
{7555 MFRNATIE, AEK
BT LI L o Tt BAEE S
e+ = L 23 B, RIC Fig.
55L b ey D b
HBrEZELTXRLDON Fig.
8TH3. ORI Y ATHERE
K¥E L HBEOM EAFERNED
Bl TWBZ b5, ¥
oDHE RbEEE TS
216 KD BHL, 79 7YhAR
BT Uteasy, #h B SR
T ET L TC\w5. Fig. 55, 56
bbb X5 ICEBEOEHE, 7

v TARBDE N 6 AR TREFC 7 7~ 7R IeduE, Tihbb7ry MDD
SRR E L eduE, 77y 74 b o EAFERENEFLS K TT2HER L o0, 20
WERT ey P EECIRCLOFEED 216 AXICHE LN D E VW2 E. ZD 7TV
THEFEE H EE L OBI(RIL Table 34 I X o T—B L b3 ThHA5. Thbbrov

TEO L Lo THIRL HEHEN 0.2m DFE

1AM E 6 A% T2 198 f5DEL
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Fig. 56 Relationship between Fig. 57 Relationship between Fig. 58 Relationship between
fresh Top Weight per clump fresh Top Weight per clump fresh Top Weight pel plot
and planting space and Trees per clump and Trees per clumd

[‘ ~

g

2
\_. \w -~ G

g
Y

X
-3

[ [
T T
% 5

Fresh top weight per clump gr
el
[—3
(=3
Ll

Fresh top weight per plot gr

Fresh top weight per clump gr

- 1-
1 L ] 1 I 1 L J 1 n I 1 i
02 04 0.6 1 2 3 4 6 1 2 3 4 6
Spacing m trees per clump trees per clump
1-6 : trees per clump 0.2 0.4 0.6 : clump spacing 36-216 : trees per plot
Fig. 59 Mean weight per plant
planting by individual as 1
0:6 X06m’ R
¢ Odx04
°
02x05
0_ 1 1 L L 1
’r 2 3 C 4 5 6
Trees per clump
Table 34 Fresh Weight of Total Top per Clump
1 Weight (g) 2 Ratio
Clump spacing m “ Clump spacing
02x02 | 04x04 | 0606 ! 02x0.2 \ 04x04 | 0.6x06
1 460 | 560 | 580 | 100 | 100 1.00
2 60.0 ! 81.4 850 130 145 1.47
Trees per Clump 3 71.5 121.2 128.8 1.68 ‘ 2.17 222
4 89.2 147.1 1650 194 263 2.84
6 | 910 194.0 2400 . 198 | 347 4.14
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R BRIA, 06micis s 2 4.14 Table 35 Mean Top weight per Plant (Ratio)
Frich, ABOEHTEHZ 60130
STV B. Thebbs oy 7HDA
BRENGELs 7y TR E N D
Lot 5, EEOREIEETH S
ZEEREHRL 3. Z ik Table 35
DOFH EEEENASS L bnb,
0.2m DORFROHAEIL 6 AREILHAHED
B BRRE Lo Ik oTo b DA 0.6m i
2l 69% IThlcoT3B. LLED L S iR, BEOEE, 75y 74 )AL
BiCs 7y 7HES TORBCRESERL B L &2RLT5. (Fig. 59 &)

2. ILHERGERER
B g

C. RiEEMHRAE
H OEE*

e F B

:é\ m%***

Clump spacing m

0202|0404 0.6X0.6

1.00 | 100 | 1.00
065 073 | 073
057 | 072 | 074
049 | 066 | 071
033 | 058 | 069

Trees per Clump

A WD

D. ##

E. & =

B A KR R

1. B - OB, AFFR « MEREICREIFTED IR o 1.

2. HELARRCEBOGEIBRENRELL 77y THEEMETT 3. WHYBEE
BHEREDLI, FC7 7y 7S AKERET T LR ERNEE Lo 7.

3. MEOHE, thEEL 75y THREOMAGRNED, 77y 74D KRB N ELch
3, VAW EMERLEET 5 Latbho .

4. 77 v BRI IVE 7 5y TAREEZ SR L TH B AEEM BT/ 2 L EEIX
HEOBEMUIL 1050, MBAETIUEABE BT Lo T EEA N h T2
oot

5. 79V THEBDE 6 KX T, 77 v RIS g, ThbbTry b
W OEEAKREL L, ey b Yo b EE R ELIETTAEHERALR
fo.

6. HARH X T IUE, BEOBERERS N7y RIS 3 BEEL O
EINEL LD, BRI OEAL 77 Y TLU D ABRDZVHECHETH > 1.

W H R ER
AFERIEBEOSFNEMEL Y L& - T
RIS R E T L B & DT ET L bR - .
HOERIEBEOGTNEML Y b RE o .
FEAR L BRE D 532 o T
B, HITEROERGCL, FEEHEEDE D HV-OFEIBbit T iy,

I

* Rk kEk TUREHEREIR No. 18 p. 57~76 1963 HJ&
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6. BiE, HADRETL, BEHELOR I B VDOEENRL ST,

1. MEREAREOBEET TR, BEOAGABEECLL, MERCHUESERSLD, Lb
RUVWEELARTOTR RV 2 EI .

RIS HERE

L B, HTEHBIIEEOFREMEL D &7 T hieRER R L.

2. MEBEETEARC b EEC S B O HHR TR T .

3. BRI BEEO G NMES - .

4. MSEROERIMTIIE I H UV DEEIL LR .

Se BAHAHMEICHEL TRENI W L3 20 MEDOSZIERAATE S = & Lk
EFENRBL B L5 ThHB.

EVE HERELEAHTOR=E

A o BH

L L DEHRANRED L S ERREY L2003, WhOBEEHBE UCREKN
BELDARITE o THRISR T 5.

M, S HEERLEHESIVThL B T2430Th 5.
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EBLIBDEDNTE I r vy — v TRIE L. Ei, BRHOREC AV Ok

RO IR DREAT IR X D BREL 7.

AL ERIEREE » L Ci%, Heinice ¥ Hoffman'® D#EE &+ —HE Licd D& AT,
BRI D 6 EEDORY (TF7H7) OYETHOWT, &) —¥ ~YARTHELEERHIE
L7, B 1962 4.6 H16H~230 D 8 HHITH 5.

HEk T HROBRI VTR b ORI XAE L.

2% 2 WA &

BRI NT20X20mD 7 my b2k b, FOFERYVBBITEL, SEAEO®RK
BED4:HE S0kg OEHDY, 8,4,1.5kg O XL THIEL .

R AR LTHRELL.
49, 0D X 517 3.

Table 49 Surveyed Stands

COHE, REOEHTIX
FEM I LOMBTEAROME 2 O AIEKREL L5 L Table

No. { Locality Stand Age

1 Kurate District Fukuoka Pref. Private forest 34

2 Yame District ” ” 48~52

3 ” ” ” 36, 55

4 ” ” ” 15,17,21

5 ” ” ” 10, 23,27

6 Tagawa District  ~ Public forest 9

7 Minamitakaki District Nagasaki Pref. Private forest 12~51

8 Kamimashiki District Kumamoto Pref. National forest 12,21~24

9 Aso ” ” Private forest 3~5

10 Yazu District Tottori Pref. ” 12,17, 18,25

11 Higashimorokata District Miyazaki Pref. Univ. forest 4,21

12 | Kasuya District Fukuoka Pref. ” 7, 26, 30, 36, 88

13 ‘ Kyushu Univ. Fukuoka Model stand 1~5

Table 50 Surveyed Trees
Noof Stand | 11 | 11 | 11 | uo| | u 6 s | 10
No of Tree \ 1 \ 2 ’ 3 | 4 5 i 6 l 27 ’ 6 | 1

Age 4 4 4 4 4 4 9 10 12
D.B.H cm | 29 |33 | 36 9.6 56 124
D.C.H* cm 6.6 6.3 1.7 14.1 8.1 12.0
Height m 3.01 2.83 3.10 1.91 1.55 1.47 5.15 3.90 7.20
Clear Height m 0.2 0.2 0.25 0.2 0.2 0.2 0.3 0.3 1.5
Volume m3 0.0229| 0.0065| 0.431
Fresh leaf weight kg| 3.345 | 2.578 | 5.020 @ 0.839 I 0.720 | 0.470 | 25.848 | 11.891 18.22
Fresh branch weight ~| 0.500 | 0.337 | 0.740 | 0.162 ; 0.122 | 0.120 | 7.812 3.849 5.33
Fresh stem weight ~| 2.705 | 2.410 | 3.265  0.510 l 0.304 | 0210 | 22.980 7.21 | 33.00

* D.C.H : Diameter at the clear height
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4 |8 | g |4 s 4 Ju ju ju |u
6 |1 !2 |3 5 56‘ [10120‘22 55
15 12 12 12 17 1721 21 21 21 21
146 | 95 s6 | 70 | 195 |17.5 1420 | 1260 |1490 | 1420 | 1405
127 77 9.5 1399 | 119 | 1510 | 114 | 128
90 | 620 | 461 | 48 |I1L5 |107 . 88 836 | 915 | 9.10 | 985
19 006 | 035 | 010 | 0 0o 14 180 | 095 | 320 | 25
00744, 00227| 00071| 00107 0589 0.251 00661| 0.0477 00709 00650 00730
2121 | 686 | 9.835 41054 | 1932 | 2865 | 1685 | 2185
690 | 236 | 362 (18346 | 625 11330 | 555 | 790
2650 | 720 | 10605 | | 4525 | 7445 | 5590 | 7370
no [ Ju [ [uo s |8 s | 8 | 8 | 8
83 | ’ 10 17 41 } 52 \ 3 |4 66 > | 87
21 21 21 21 21 21 20 20 21 21 2
1535 | 1375 | 1395 | 1415 | 1405 | 178 196 |224 |126 |142 | 167
1431 [1235 |1540 |1580 |1405 |150 |159 |170 106 |108 | 122
1020 | 850 | 742 | 7.55 | 90 |11.30 |11.5 |1230 |104 |109 |1L5
2.8 21 04 | 08 13 | 40 | 410 | 50 | 46 5.1 5.5
00875| 00550 00482 00530| 00637| 0.1464| 0.1913| 02175 0.0701| 00896 0.1267
2560 | 1966 |27.54 | 2022 12825 | 3138 |4254 |4200 |1603 | 1815 | 2496
1045 | 650 |11.50 | 1220 |11.15 | 1275 | 1926 | 1880 | 560 | 695 | 9.40
|
8380 | 5050 | 4395 | 4580 | 6835 |14640 19130 121750 | 6520 | 8357 [109.35
5 5 8 10 10 | 10 ’ 5 } 12 12 | 2 | 12
1 2 0 |2 ’ 1 ’ 1 ] 2 4 { 38 [ 7 ‘ 93
23 23 24 17 18 25 [ 27 26 26 26 26
1553 177 | 154 (143 |161 | 1970 | 257 91 |160 |125 |186
15.53 1107 1100 |114 |1210 51 | 100 97 | 116
107|109 114 | 1070 |1090 | 1253 |165 84 | 117 985 | 127
13 2.9 6.1 450 | 60 | 70 30 | 45 5.8 42 | 56
0.1055| 0.1257 0.110 | 00891| 0.1227| 0.1972| 03775| 00203| 00950 00488 0.1317
26.87 1878 | 2075 | 1871 | 27.45 572 | 2315 | 17.10 | 25386
14.95 | 622 | 848 | 450 | 1160 138 | 810 | 4% | 970
8435 ) 9380 | 8460 [116.50 |187.50 18.65 | 87.30 | 4490 [121.10




152

212 12 1 2 12 |3 { 2 \ 2 | 2
ar | 10 D13 ‘ 2 28 \ 43 A 2 | 30 49 | 39
L - I N I ! i _
26 26 26 26 [ 26 126 136 |36 i 48 ] 48 48
200 133 96 210 | 67 114 189 | 246 250 22 242
155 117 104 1159 ' 69 113 | 21.6 ‘ 147 101 13.0
12.0 9.8 83 1314 | 565 | 80 160 | 1440 | 197 203 223
285 39 2.4 482 | 115 | 19 102 30 1125 150 160
01353 00631 00328 02125 00123 00386 0213 03574| 0.4890| 03920 0.5672
4169 2549 [176 |6150 | 845 | 2648 } 2606 | 5745 2990 | 23.80 | 25.60
1494 | 816 | 54 2250 | 265 | 877 | 1134 | 3380 | 2045 | 1695 i 18.35
12430 | 6540 | 3400 20950 | 1280 | 39.99 1717 |30365 41300 33300 48400
2 2 2 2 [ 2 2 [ e |2 71 |7
38 4 25 |13 ‘ % |15 1 2 [ 3 ‘ 1 2
49 49 49 49 50 52 |7 7 7 12 12
260 248 290 261 | 260 | 217 483 | 251 | 278 | 1105 | 892
1735 1140 |182 |146 | 143 | 153 857 | 558 | 558 |1025 | 7.65
194 221 1233 |28 |20 |232 40 270 | 300 | 110 9.3
105 1160 |143 | 156 150 | 17.0 0 0 0 ‘ 2.3 30
0.5658% 06291] 0.7752| 06100 0.6008| 08540 540 | 165 |210 | 00502| 00281
3375 3625 | 4357 [3070 |2590 | 3585 | 7.8402) 5.1131) 40424  21.15 | 11.60
2445 | 2390 | 3378 | 2740 |21.15 | 2685 | 1.5668 0.6554| 0.6716| 695 | 2.95
|
47800 53400 [659.00 [s39.00 55200 (72600 | 60810 20180 22160| 4290 | 2680
7 |7 {7 7 | 12 12 2 | 12 2 |7 !7
. L i _ i
1 |1 2 ﬁ10l14‘16‘20’24' | 2
16 20 21 2 30 30 30 30 30 33 34
1235 1300 | 1615 | 1800 |10 | 14 16 202|240 |200 |2370
121 1065 |11.16 1098 | 55 | 184 86101175 1824 | 1357
96 | 121 ! 1440 | 1430 | 141 155 | 160 | 152 | 190 |196 | 197
3.5 53 | 71 85 | 104 ilO.S 1.3 120 | 105 60 | 129
0.0587 00856 01357 0.1700, 00620 01160 0.1683 02586 04381 04332 04113
1542|287 1286 (3138 | 57 106 . ’ 194 | 276 | 4575 |s1.41 | 592
548 | 89 i 104 | 1562 | 26 49 93 | 138 1282 11979 @234
5530 | 804 |i282 16010 |85 1057 (1602 2328 4160 3950 (38400
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1 11 to 7 1 2 | o 77
1| ; 25 . 46 | 1 [ B | C [ 4 ’ '
4 | n R | 36 ( 36 6 | 49 f 51
29 | 166 |226 250 | 2400 | 2450 | 186 17.5 ‘ 3975 | 270
205 130|166 | 195 | 1475 | 1736 ‘ . 2070 [ 17.69
122 ‘ 1130 | 1470 | 150 | 213 18.80 | 148 1315 | 220 21.0
3 s |6 6 | 133 9.60 1 9.0 |18 12.0
02186 0.1240 02629, 0359 0.4607| 04316 0.1894| 0.763 11455 07537
-— I R R L
5575 | 2174 | 4277 | 5793 E 751 | 495 | 2055 | 284 | 1085 | 746l
28.95 i 1930 | 34.00 47.57 ; 40.8 3.8 12.95 14.9 53.9 [ 35.68
23400 12200 125590 | 35000 | 4320 | 4030 17324 | 15447 | 10650 ' 699.00
3 12 C. 2
| 1 2BRRESSURIERORAE
55 88 D) ESLLETRE
31.80 63.50 EX L 2RREE L OBFRE A0 Table 51 TH 3. HH
28.05 39.05 PEESRETEERBERE - L2833, TR UES
12 ﬁﬁ Th, KEDOECHNERBIELE L\ 5 B 5. e
ﬁﬁG 4ﬁﬂ FENE WD R EDORMRED EIICh B L ABERLT 3
50 | aoiis b, O LM X EREENE VG LR LAC LT 5.
. 21.1
22770 | 36558 L7Ll, ZOBFRLIFCREDBRA LRI TEH - TRE
533.00 3931.00 ﬁiﬂ:lﬁﬁci%i Hito g’ HhLizw~z k%ﬁk@ﬁgﬁﬁﬁﬂﬁgﬁqﬂ@
ZENTE ST LT 5.
Table 51 Relationship between Leaf Age and Total Nitrogen
i Branch Age
J 5 4 3 2 ] 1
1 128 1.96 178 1.95 ) 203
Spacing cm Leaf Age 2 0.71 0.85 0.84 0.87 i
6060 3 0.91 0.96 076 |
4 0.78 0.88
1 — 1.56 177 1.97 1.96
30530 , 2 — 0.82 0.91 1.02 (
3 0.71 0.85 0.91 ‘
4 0.67 j‘
Table 52 (I 2EREED RPN EE A 213D ThHBM, £BDBAL BICIIET

O LH « FTEOXGANL - & D & U LEAEL, TEHIEL Lo T 303, EEKILID

ZRICRETOENRIZLAE g, B TEBOHNEL LT\ 5.
2) BB LB RERE
BEOEI L 2EREE L OERE AR THI-DH Table 53 Th 3.
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Table 52 Periodical change of Total Nitrogen

] 1960 1961

Spacing Position 43 419 524 11.20 30 | 715
S 087 | 1.39 0.76 0.68 1.03
1sx1s 2 0.78 130 0.72 0.71 0.95
3 057 | 0.90 0.77 0.80
4 ; 0.75 077 0.65 0.58
1 | o086 1.91 0.78 0.74 0.91
30530 2 0.75 2.00 0.71 0.78 0.93
3 057 120 0.80 0.71 0.78
4 0.94 0.87 071 0.64
1 1.32 2.08 223 0.86 0.76 0.81
2 111 2.10 2.08 0.89 0.73 1.01
6060 3 0.82 2.02 1.78 0.82 0.79 0.85
4 204 | 141 0.94 0.78 075
5 1.87 0.92 073

* Position 1 : the upper of crown

” 5 : the lower of crown

CHRDDOHERIHLIC EEREBIBMED LHREL, THEREN D L2RLTHL

5.

ERED X 5Kkt d D Table 54 Th 3.
KBEAB L TIIERLD, RBOENE ORI E.

Table 53 Relationship between Height and Total Nitrogen

1 (Measurement in August)

INHDEIVCTRLIEOEBOLEREETH 2N, BEONEIT2 L FD

2 (M. in May)

[

Hm % | H % | H % | H 4| H % | Hm %
233 124 197 136 21 130 13~14 091 ' 115 110 40 216
20 1091 190 136 210 104 110 072 100 100 35740 184
200 105 180 123 200 105| 90 078 90 106 2530 124
190 098| 170 — | 190 — | 70 07| 80 100 20225 120
160 088] 160 108| 180 091 40~50 076 60 081 10~L5 123
| 05~10 107
Bk s s 065 a7 o
H 233 197 2.1 14.4 s H 4
h 143 12.5 16.0 30 50/ h 00
DBH 290 25.0 2438 246 167, DBH 48
Age 49 49 49 36 2 Age 7
* h : clear height

3) 2T EELRIEER
HZNT OMLER & REREE L OBIRIC OV CTO T/ EROKET Fig. 71 © & %

D Ths ARRNTTCOERTE sictcd, REE, COp BRSO RN —E Tled ot
2, RERBEOETCHNANLRIIAE L, »oEboX kX, LuEEEEN10%
DUNIC7e % L AALR S I L A XD D, FRidboXx /2 72302 5X5Th

5.



Table 54 Parts of Crown and Total
Nitrogen (%)

Part
Height J
Inner ‘ Mlddle Quter
34m 100 | 116 \ 1.69
31 107 | L ‘ 1.40
28 118 | 149 1.43
25 074 | 1.42 0.92
2 146 1.46 122
19 125 122 164
H 342 m
h 120m
D.B.H 63.5cm
Age 88

* Measurement in May
2 % 2 R =&
1) BROIESFIFRE

Assimilation CO2(mg)/hr/gr(dry)

Fig. 71 Relationship between total
Nitrogen and Assimilation

20+~

K 4

1 ..s.l L ®
e 190 hd
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Total Nitrogen content %

BREOWMNI LT EF 0 LA INZHDIHELTERTE L LAL, EEJOEEY

Table 55 Fresh Leaf Weight (%) by Age group

Leaf Age
Position
- | 1 2 | 3 | 4 [¥5” e | 1 | s
1 570 | 36.1 6.9 1 1
AYASUGI 2 | 253 | 268 @ 264 | 126 8.7
(33 years) 3 171 | 253 | 269 | 205 82 1.9
Total | 239 | 268 | 251 | 157 | 78 0.1
1 629 | 333 38
2 | a7 | 313 | 196 | 65 1.1
YABUKUGURI 3 | 458 | 238 | 230 | 216 | 100 | 46 | 09
(26 years) 4 56 | 120 | 211 | 339 | 163 | 99 | L1
| Total | 250 | 247 | 203 | 178 | 77 | 38 | 06
1 | 889 | 111
) 2 | 553 | 316 | 71
MEASA 3 351 | 271 | 234 | 105 2.9 1.1
6 yearsy | 4 181 | 212 | 177 | 187 | 138 8.1 22 03
t 5 22 75 | 169 | 250 | 253 | 150 6.7 14
| Total | 238 | 217 | 175 | 161 | 117 6.8 2.1 03
1 | 293 a3 260 | 34
AKABA |2 | 07 274 24 B8 | M5 11
(23 years) o3 57 1 209 | 280 | 262 | 150 3.7 0.4
 Total | 121 | 215 | 251 211 | 12 19 | 01

* Position 1 : the upper of crown. 5 : the lower of crown
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Table 56 Fresh Weight of One year Leaf

Tree Age ‘ 2 9 \ 10 | 15 17 | 2 | 2 [ 23 ; 36
NN ) |
\

Ratio * 7[ 39.0~667 | 333 | 276 ] 297 | 223 ] 244 | 244

\ |
* fresh weight of one year leaf/total leaf weight
HIE U= fE 543 Table 55, 56 Tk 3.

53 VAEDORXYG] ) (IR & BB & Ut-.

Table 55 X b A X DI ARMKE T FREONT B L b s, 1 ~2EAETIITES
FEHEOYEREL HDTH D, B L3 on Tl ik aHEfANE LR 3. BT S~64F
AT, REEBCHDZEETE LD TENCLS.

KW, Table 55 & Table 56 DFERNBLLT, HHARDERUIH TR L\ To®, ik
DOMIEHFENRED BN, bAEEL EC/2 bt ARERBECEALRRL 5.

YEERED 7 v — R BV 2 B HENR Lo b 02t Fig. 72, 73 Th 3.

Fig. 72 R 2ZEEHT2BHOERD A RL T3, HKFD Y v BIRRED ffTic &

BRI 7 ) OMERD D, FIZIEHEE No. 27181 5L ¥ v i LIcREETHE
HEb ddious. —7, E3No. 22 35241y vy AL REED LD TH Z. ¥ » BRAR
TEEHEL7 — 2O TOWMH THLHEILECTE 25, ¥ v HAEDIT 7 = —* |
MOFERNPZ S FSHOEREC LD IEE S oo T 3. Fig. T3 3HHEL £HED
TRHEED EHNOO HETRLIESDTH 20, = DX CREMAE 213 90 %1
RBREC KT B REARRDSZ & Table 57T DL 51/ 5.

Fig. 72 Vertical distribution of Fresh Leaves Weight (%)

‘ 26.7i 286 | 239

JOYO1No5 H1l5m JOYOS5 No6 HI.0 HOSHINOZ No.2 Elgg HOSHINO3 No.22 I}{lgg
! h290 2. .

k Y0m

% H Height
h Clear Height
B New leaves

SOEDAN0.27 H52 JOYO6 Edge tree H88 HOSHINO1No.6 H39 HOSHINO2 No 1 JOYO1 No.56 H10.7
h0.3 h14 h0.3 H10.7 h h 0.0

m
10-

:z-%'r;-

10 20 30 40%

Height




Height

Fig. 73 Vertical distribution of fresh Leaves Weight

the sum total from the top

—e— new leaves

——0--

new and old leaves

JOYO 1 No56

JOYO 1 Nob

0[

JOYO5 Noéb

HOSHINO 2 No2

\

! —

157

)
|\ \ HOSHINO 3
AN No-22
\
\
o

SOEDA No.27

50 100%

J. J 1
50 100 2 50 100 %

JOYO 6 Edge tree HOSHINO1 No.6

50

100%

—1
50 100%

HOSHINO 2 N0.1

50 1009

|
50 100%

ChORAEARL, BECTRIBITETR o TRV DThH B2, KEOKR LD
132 AL BREVECERPHEARTE, £FEED 90 BIIBEED 7/10~8/10 f10
WA TEDONLZ L, VyALKETIE 5/10~6/10 OS5 THDLREZ L5271
T3, 2022, vy FALIIRE TIERERTEEO KRS IR D S 0 51 4345 L T
BLEEBERLTCWS. EEEOSMGHE L CHEMERTA, LOHEL Y LMAFE M

V5.

T b, igd 3\ IRBEFIIRRE TIL 4/5 (O E M v v FRIETIL 5/10~7/10 BT /g » T
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Table 57 Distribution of Fresh Leaves Weight

Locality " ‘ Height ‘Length of crown ngviﬁgga\c;is g%ilvﬁgﬁdoéld L.
HOSHINO 1 ‘ 3.90m | 360m | 78.0%* { 83.0%*
SOEDA No. 27 | 5.15 485 770 ; 84.0
JOYO 6% | 880 7.40 72.0 78.0
Joyo 1 No. 56 1070 | 9.70 56.0 | 68.0
HOSHINO 2No.1 | 1070 | 9.40 48.0 i 68.0
HOSHINO 2 No. 2%% | 1090 | 8.00 72.0 81.0
JOYO 1No 5 ' 11.50 10.32 63.0 73.0
HOSHINO | 3 No. 22 ; 16.50 13.50 | 46.0 | 53.0

* % : show the distance (the ratio to crown length) from the top which the accumlation
of new leaves or new and old leaves amount to 90% of each the total.
®k 1 edge tree

2) B4 L AU EE TS
Wb B IELL EDEENRRERO R CBERL OB LELBNEMN, ZOHRKEE
DEDLZEWC T B (%) #RLT-DM Fig. 74 Th 3.

(2 Kyushu Univ. Miyazaki
% Experimental Forest
100 - ' 8 Measa Stand
0(21 years)
o
o
°8
o
Fig. 74 Leaves above the Height of Dominant 50 ‘ . .
Branch (Ratio to Total Leaves) 1000 2000  3000/p,
Density
(1)
%
100 / \“ o ! .
- oo ©® I’ \ g ‘. °
(4 e o ] ® o
B TN It !
| |
[ 1
o
e
50 -
L = L L 1 ) 1 \ )
10 50
Age

CZTHIRLLEDEL I DX 7 v — 3B BRAKERD HME T E T2 b LSO
ERRERT 2. Hhbbnd X 5zl 20 EFiHTHREL EOERIT 90 % CET 2
DG OREBIZ L o TEREN D DBVRABRSE L5 Th3. Tihbb, BS21ED
BETENID DA77 Y ERALREA, LOHRL Y FAERERHIYT b3, HRY
PO BENZD FEFHEIR T EFERT 2D 2THD Y%L b HLEFNEEEIEC
WRTHIDA Fig. 142 Ths. ZOFREMTD 5 b, WMEEEEORSPIVHRNITL
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Fig. 75 Relationship between Age and Stem Volume

s T U BRHE G, Productivity of Leaves
3,000 7 /ha B 0T .
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ItoT\Wd., & 3 * e RN
> 7 =
DFER X b KRR 7 ‘ . . ,
L T, Fig. 74-1 10 Age 0
DEDSZ Y F
WAL F DRSS D ¥ o FIREEAS Fig. 76 Relationship bet‘w‘een D.B.H. and Stem
Volume Productivity of Leaves
KELSEBLTNBDTIRR .
W rHELBRE. | PO
i . L]
3 i;éﬁmﬁﬁﬁiﬁ 5‘_%’500 /./ :: .
S w / o e e
g o/ .
§®M$§i}%%$ﬁ;ﬁ%k 'E;_ L ,.//./o \..{: ° V'] .
L] 0
YOXsnRRch rESR  3E |/, 0y v o7, *
#2474 Fig. 75 Th%- E T e JSECS
:@f]‘l:)lﬁf, §@M$§§3 & (e.e) L 1 L L 510 1 5
10

PERERIL 20 AR CT ¥ —7

DBH cm

WCETZO TR Fig. 77 Relationship between Fresh Leaves Weight per tree
MmEWVZB. and Stem Volume Productivity of Leaves

Fig. 76, 77 (3 & 5T %
#0nb Y ICHE, BorAt.
RegpkoERy  Foer e
S TS T KRR
wmsy optveR  Er Rfa o1, .
EERLEb0TH P& ;’{, . .
575 WEEETY 2 1‘{°r *

(ee) |

Z X 20 cm Fiifk,
AKoO#EHNL L 40kg

] )
100 ' 200
Leaves weight per tree kg

BB CTRAZCET IO TII v L HFE IR 5.
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4) BEShoVICIBABRRELEE

MWARERERELE LI Z0ERLNT 528, 22 TR ER L OFe K
277 FICRLI-DOM Fig. 718 ThH 2. —RICHEAOER X WEER L DMK TE
B BERRREER TV 328, Z o L AT L ORI BERaBEFRINITR D
MO EDRN B, LA LEDZ Y FHRKRE .

ECATHEBERIL L DORFMNER L 27T 2 LN TE 500 Ba01b ) CEE
BEroThBE

Fig. 78 Age and Leaves Weight per tree Fig. 79 D.B.H. and Leaves Weight per tree
- . [ .
') .

Lo . B4
te - 200
v 200 -
" £
= 1000 . 2 100F *
-3 R % oo
% . ‘ = ‘s
5 sol- t 4 = 50 o LogY
- “ ot e G . . % —0.0489+1.2305LogX
7] - L] ’
E . Q"a"& f - h './'%" -

N . ; . . . oo .!.

R vi® .

. o ° | N o ° [
R .50 100 e 10 50
L]
.
A
. 57_8 i g"

a) BySEE L BEE
Fig. 19 REERE L BAOEEF L OBFRERLICbDOTHEA, MWEEREEHL
DOENITI L CEBATLRRARKILT 2 2 L b 3. FoERRR
log ¥ = —0.04894 + 1.23052log X r = 0.8930
X = WEBEE (em)
Y = BARYYER (kg)
& AT DOWSERE—EHBERILL

Fig. 80 Clone and Leaves Weight per tree

o
MO B L MR D D TH BN E . F
525 RIS 5 R
Fig. 80 X ##hi s 12 DB 3 [fl4 : IS
HDATHENT 72 ) DRRGCTANT i LS
BRIMRTHS. ZOBRERNPLLD [ .

L, ATHEYT 770 L CIREMROME
FRRPECNE LN, AEHEAN T 5 710 20
ATHOHERFALMEERTLIZED u
BiboTWWBIZ 2ibib.
Tl b oEFHRL
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ATV
log ¥ = —0.4353 + 1.6882 log X r = 0.9867
Y7
log ¥ = —1.3275 + 2.2339 log X r = 9678
RCEBHYBCLICHEAFCOWTHEERE L RO £¥EH : OBFEALZ L, £
Dalg =L
FEAR T (RO
log Y = —0.3027 + 1.4832 log X r = 0.9660
AN 12 Ol
log ¥ = —1.6615 + 2.4004 log X r=0.9918
Lich, Bnbd L3 LdCE
BOMEX T D OB ST, Fig. 81 Locality and Leaves Weight per tree
(Fig. 81&HR)
b) KTEELEER
MEEZEO,H ) T TEER Auvh
W FDOBMBX Fig. 20X 51K/ 3. [H
Y Ea N E S
log Y= — 09166 -+ 2.1131 log X
r = 0.9275
X =8 TEE (cm)
LIt EEREL Y HEEESE . r
HTEENREL TRy =700l 5L
BELIDETE 7 n—FOEINRER
BB e —AORISMTEELEL Fig. 82 Relationship between Diameter at the
&5 W BROLREE » B S 5 OTE clear height and Leaves Weight per tree
B —In B A bhbDT, £EE L
(Y), HTFTEE (X), 7r—3D K&
(H) oW THEERN KD TAHIC.
T ORERE
logY = —0.4312+1.6102 log X
+0.1191 log H
Lisote. RO OERNLATIIC
DWTRELDTHERETHL M, HILD
WTHERETRWZ &b lc. Tk
bbEADEEEHRIL n —2DES LI
5F HERRI T L.

c) HTERLEE
B&ORR LD DR 2 A i wSakko
Fio HTHEELER L OB .

WCESH R % 23 R n+ 5. (Fig. 83 Diameter at the Clear height em

—
(=3
=]

8

Fresh leaves weight kg

b

DB.H. cm

200

LogY
=—-0.9166+2.1131 LogX

Fresh leaves weight kg
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Fig. 83

Relationship between Diameter at the ground level and Leaves Weight per tree

B LogY = —0.4636
/ +2.390LogX

10 _
kgE (1) AYASUGI 10001 (2) /A LogY=—-03415
E ~ gr :Seed]ing&"' +2.2408 LogX
2 5k = [ i/ O LogY=-0.2939
g L ook +22375LogX
2 L 2L
g L LogY 2
= =—1.18667 ks
$ +2.0861LogX = T /
= 19) o g
: 50 100 "‘l 111/ 1 1 1
C ° ,/ 20 50
0.5+ Jr
D.G.L mm // _
i DG.L mm
) Fig. 84 Proportion of Stem and Branches
5) 4 & BHESORS to Leaves
BARDE « K « ORI :
N R SN OB G Stem
L+anrEELLILLIN 0k ./
3T B EBE N LORED . o &
BHic b O Fig 84 Th 4| )
3. FoEYRRIE
EHEIICOWT
log Yy ;,:
— —1.4876+1.5225log X = «_Branch
r = 9.1095 ! .
FEIZDOWT 0.5k (]
log Y. . g
— —1.2354+0.6297 log X .
r = 8.5950 /)‘(
Y, e EE | x | | 1
Y, FAEEH 5 10 50 100
Ag
X e () ¢
Fi, EOrbYCWEEREL L > Thsb e Fig.85 X5y, FOEKFRIT
BB OWT
log Y1 = — 1.1572 + 1.4768 log X r = 8.8453
KEIIZTOWT
log Y2 = — 1.0930 + 0.6061 log X r = 0.8283

Y, gpEEN Y. SAERE X REEZ cm
M LT, RKENERL VRIS A20INEEETIIHEOE ST 6~Tcm, E

X 60~70 cm {35 CTH B

ZRERS DV ISR EIC DWW TR 9~104F, FKEICDOWT
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1190 FERIBTH B. Fig. 85 Proportion of Stem and Branches to Leaves

6) MESLESE .
BN Y b OED RIS e .
LW XL 5B E TS 10
& H IO Fig. 86 ThH 5.
COENBRTAFOHE, K 5
PR204EMT I R AMETFAET 5
L3 ThB. ALKDOEE,
DEN 5 BT Yy O MR O
Bl d o> TY v HDRTELED
FDONREL, USRS
LGOI DY v R4
L BT, EHEMLY v B
REEOWR D HHDT B LILE
b TR#ETH 5. F 2 CTHE *
RKOBR 7 v —FEEA R <
WeTaEABMESEL, oh o1 510 5
X b ha Y4 b ORI FTRERE R

Fig. 86 Change of Leaves in fresh weight (SUGI)

O existing stand

Stem
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x_-Branch

10

0.5~

tOn/ha /i\ O estimate from potential density
100 - / S~
E 80t
&
K
=
3 60 ©° o " Jpro-x bt 02 0 TTTmm——— L
)
—_— - ,I}E {{I Stand Yield
< X‘.\\i““ﬂ( Table  of
'z 40 (- o . Site 1 X Kumamoto
=~ ° X S ° District
L ]
20 | 8 i ‘e
A [ d
. o
0 L | 1 1 1 L I . i
10 20 30 40 50 60 70 80 90

Stand Age

HHEL, CRCHREROEELYPTILIOY —E—FALKDOGEORROERL E %,
K b7 ey b LTHI.

TR X 5L, BEKRID 570 FLSRRERIOERCHDbLR, £OHxHED 100ton
BECh? L HEESNS.

Mo bic D. B H &2 % 2 FEKTORAMEL 20cm giRICE T, #EEOL
ik 10cm Fikic< 32 L 5 Ch 5. (Fig. 87 &H)
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LIAHTELDTRLV Y

Fig. 87 Change of Leaves in fresh weight (SUGI)
ML T2 HEMR 4 FEEL

ton/ha °
TR T O WTEERF D 100 P
fhz AP K5 Rix Table 58
ThB. BET m gho0d E 8
DTHBMN, Zhu ha bh %
CHET B L 882, 693, 441, g
ton r7cb, #c Plot 1 @ E
88.2ton (XFLD BEMIT DK F w0
BID Ak hECKETES =
BT LB, 204
T K4 LEER
IhECRFEILEETH 3 0 1'0 2'0 3'0 410 5!() GIO 7|0
EoRFELERNCE L D DBH em
BRELTELHTH B0 LR Table 58 Growth of Sugi model Stand
BELRNETH2EOERMmRE L HH (fresh weight)
FBb sz Lnmbh T 5. : Plot No ‘ ) ) ’ 3
PADIERO AR LIRO PR 4Numberr 70f trees \ 215 112 130
TP EMRIAERIC OV TEE L 7 Leaf 1 8.821kg 6931 | 4412
SRTET 203, JERIEM oS3 Branch 0.980 | 0460 = 0.491
BHZ oW TR HIE A 7 { iy 3Rt Stem 2.434 3790 | 1481
= Y FFCOWTHEE DAL DR T * yalue: per m?
WAITEE Inu.

AXORE, TOHIELLZHEICERS & — 2D F@mC/cahEr b o CTWB3DT, &
OWEARIFAL TEERBOHEE ZH A THI.

Wo THEEC LICAXDHEILZOF FTCRICHRESZDT, 7VvALTRREESLD
wHE, Rt a2 —AOHEMICEL, MRt o h el +0 #E # HiEL
fo. BRCHRE X OER L OBFEL RO Tk E, FRITYID RGO miEd RS, ®ic
BEEEY ) OEMZ KD, Chux TOFEAERE (F) L. ZoflEfREs X R
v, Fig. 8 o X 51cin 2.

MTRAIEERIELLH, AN LEDRFEOTF S TH I ARLZOMOT T THB.
XpiL 2~3 FE ETEDRMGOMH TIL/L. L ZATIAD FHEER L o ThB L, %
DT TR YFEFETHRL THERI L AL LMUZL BRI (ZDHETEENRE
ICHRS T 2) 2%, Sl b@ e BIC LIcAWCER DL EMNEEZ L /e b, $HEELE R
5 XERINCAEYT3). IS HETIHFTIL2EETETY oMM E L.
Licdio T, FEHELAEL OBERTHIED AT L o Thin ) OMENS B & & hidods
A.
DSy (BR) o TERRERD B &

Y: = 1.9922 + 12,7501 X r = 0.9671
X EImonTiL
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Y>:=1.9306 + 32165 X r = 0.9642 Fig. 88 Relationship between Fresh
Y B, leaves weight and Leaf area
ChOOREL AT g 4 h OEE o
s »
14,7423 cm?
5.1471 cm?®

Yich. AXDOEIEITILEFEDOLBIE
EaED T3 EhE o T3,
TR FRFEIIIE E A LLMILL T
Wi EHRIEUTH L wnd, Tofh
DHEETHELE U LH{EL Tix
WEGERIR DT 25% L &I, BBh
ZEHED 0% BEIEEOE- h
h, EE#IILLMLL T3 EE L, %
DEREHI Y1+ 0F B THLD
EhB LT, e LERLOBRRFRS

Leaf area (one side)

Y = 1.9306+3.2165X

LEEMTE T B MADEEDGHD
HEERBARDTH S L Table 59 s o
Lowinh, 20 ’EE.’C 9.51, ﬁﬁj@ﬁl‘f% Fresh l-eaves weight i

Table 59 Relationship between Stand Age and Leaf area Index

Stand Age 10 20 0 | 4w | 50 | 6
Leaf weight (fresh) | 4ton ' 77 74 ’ 68 | 60 54
Leaf area Index ‘ 5.56 | 9.51 9.13 ‘ 8.39 ‘ 7.41 6.67

X 19.02 25 ERZ BRI,

C. £ =

EOES L FERE L DMBIROWTIIVWALAS L ANLRTE Y, H3EEL LE
AHMET L AMLEENIE T3 2 e b T 3. F1ciRH™ (IS PRI L By
Ffb e ORI Z LD TEWIEDHEBEIFET 200 b, EREEOFT - LEOERIZL [
ALRE IDENEEZ TV 5.

ALEOBIES AARRBH T T, #ExMHE =2y be— Uicd L CiHA 2, BIEME
DEFRL —BHABRC /20 TR EELbR5. LHLARRSTEISL B2, AXDH
BB EOLERBEOSVANIMLELZ V23X 5 THSB.

DED X 5 B —2EREBE—TAMLB OB, bkAD F AL B 1 2#EET 3581
3, ZORMBEOESIMRNRED L I Cho TV BNEHE - LILI O THERZ L &
Zzbhs.

AEBR CEIAXOEDOMPBUIIRETEMRL V22X 5 THE, AXOBFAHIFKL
EORXJNRE LD TR T, HLaiidinsi3y, HLEOXFINEY L 7t 3 D TRAE
BRI EWEZ FEENRS oo LIXED .
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F 7z, Table 55 H°C, 7T A 223 FED 1 FEERENRLORLERIC D ZEIGME DI,
CDAFIHUTRETES Xv ) Y43 A {775 o Toiodh, FEEBRCIISEHOMEEIEDOBEE
HHICHDT, ZOMMBIEOEENEOEEELE L AELLIDLELLNE. Tk
bbb, ARIZEOHEECET ORI NEIYWED 5B, 2 h OMa AR @
bIsZ ik, BRROEEIC L » TERRDONME X D SO DS FED EFHREH LRI
BT BLGIFD bbb Dz LX)z b,

R D BB DBEEEHFHRITII e b DENRZ BN TA (Tables 53, 54), A:kil-#
AL ETFTOENZE AL R GERTETI2HELHVBE1D, HIERSREL o
53X5Th5b.

NSO X BDHZEY & 0 ORI EFREOFNEIRH B L\ 5T
W BA%, BHEERTREAROMEERILERE OO Mo AR LHE Lo T 5. JILORKE
BIADRDTH B0, FrEIZE) (Table 52) 2 H¥]2 X 5 EF O HEH T <
T TN BDOdEmhisu.

R BRI ED k2 T~8 HICZORAN b5 X5 ThiA, ABETIIS A
HCZOBRADOLNRHB L5 ThHB.

LZATEMLRETI OB DEEZ L bR AFEL, v v HIRETIIZO 90 % 2 BED
2% 5/10~6/10 DES T, FIoRZEHL 5/10~T7/10 D5 THD TN B Z L i
ot THEINE & D B0 BECIIEBN/LER L0 TREVHEZZ DR
3. PIZIEKITHLOHEE LT, IEETLT3HER, BMEOMYD1FTL W54
Bl ERH 50, TOREDORAKEIDOBELILEY AT LIV EVI5ThHS.
TlebbEORBN/ER LD TORITOBEYEZD 2 2 LRFETIRVHhEEZL bR
. FOFDHIC S HED IO ZENSHIE B CES B ELEE LR O b 3o BE
DLBENENRIRDDEORBEL D 5 5 2EL bR 5.

Kittredge®™ 1= X Y Ky O OB AROER & WEEROMICIL logW=>blogD—a ¥ \5
BIEMNHRALT 2 2 L RE IR TN 328, 2 TR DOEEARCONTCFDOER L+ fye
B OBEFREHE2, LR AUEGRRSBEHE ShT. BROBEDOBEMROES IFE
EAROFEDZNR I D A THE Z L&Al (R HREBLTWER, ZZTcikrhs
HE LT BEI LI TE oot

BEEEO LY CH TEHERY AR L DEERE - Wb 3, ZOgHE0R
RTIRPXOKTEHEDHBHEGTENE N LB LN TH - .

WA RBERIUTERICE DS 5 2 L2 FHE (KW TED T 325, SHEIE - T
GREBFHYRICUICHACOERCE VAL L2 ilbdiote. L, $EE%4EE
BLICAXEELEOBBM TR THIERELEZ HE0 HTER—EROBBRE 7T &
Z D eI

A logY = — 0.3445 + 2.2408 log X r =0.9579
B logY = — 0.4636 + 2.3900 log X r =0.9678
O logY = —0.2939 + 2.2375 log X r =0.8521

Y = #Z (gr) X = MILERE (mm) (Fig. 83-Q2) &)
L h, BEBECEIIBA LR, Licdis T OHAIT EFREIC X 23 T\
ERATHIWVEITHD. HEUERYNDOMBEEER LY, WEEE BRKOERXO
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BIfA 2 5L, [ROBECE MEEERNFACETL LI A055. BHCOnT
13, 3—r v 0T TR ERFENLR TV B, AF T 20 £ FIBRTRAC
ET2L5ThB.

HADER X DERIC OV TEE L OFEICOWTRANLA TN 30, ZL05E, &
ZEEOBNFETZ L5 Thb. AFOHEL 30kg FifZIC optimum 2MFHET 5 X 5
Th. EEYTTEDEMLAEY I T OBEAECT bRERL SR HEE L 5,
EENRLZEED T3 &, [ELEED 8 e DI M bh 323, [FRIC
K, RWCEELBIIML, FREOPRICEINSFRLE L MDD, EOENEITNM
T2 LT d HRAHIREETIE Baker® D\ 5 L HIC HEDORESZ 8D, KEIC L DM
A EETIRRIETT 20Ty rEELbRE.

BATERSY D OFEDE L k4 & ORIRICOWTIE, Ovington®™® 233 —r v X7 <Y A
THIZDOWT, KELD N x ooy, ¥ 7 Y BEXRAKCOWTHANT 52, Th
CrBE, 23—y T H<Y TR2EREKT, AAvFvY, ¥ 7Y TIRERET
BRECZELTHS. AXOHE, HEROFEAKETIL, 0FEMRBCHERELE T3
2R, RO RFCONWTHRdIcREER L ER L OBRKNLAWT, R FREARH TR
WERLOKRTOEE L KD THB L (Fig. 86, 87 M), IFH TISHEH D 20 FEC, 1T
L I20ERT A TREICEL, ThLLKFECKIL T3, HRaDrb b ICHEEEY
V3 &, FABKAOREEIT 20cm FIERTHRAC L TV 54, PHER b OHEEEIL
I Z#c 15Scm g%, NI %H ¢ 12~3cm THRAICEL T 5. Kittredge 13003 0 g
B> EROMER L INH#EE L 725, Ponderosa pine IZ O\ Thhord BERAY AT 3
23, A0ETRE/LGEE® L9 FEIHMAL TV EHEM L2 lEL T3, Fi
Canyon live Oak {2\~ TUL[EEST (55) Tha/s b D7y F2ibs I L B Ltehi®,
AXFDOEPEOUWHER S OHEF IO ENTHE I KERBVIELVWI EE2RL TN 5.
L ZATHIRD 2 ¥ 4 FEE DRI 5Tz bhicifE (Table 58 &) (X ha X Ty
+ 5L, HFTEHEIT 88.2, 69.3, 441ton r/ch, HFT plot 1 o 88.2ton XSO BEMD
LA hEniEaRLI. 25 LT ZOEREEEORESICELS Ko TWn5. Z0
ERILX D TE VR T TRCHIBA Y v I HAUEHRARD FEHIXIZ L AL TORK
B ELBEL VI Z L ERLTWA.

FIEAE W R T A< VICDONT 2~4 FEEOSETE, full density ISEVIREEIC b
BEECEEECEHEEERYBLITCVAEZ L2 RHLTWES, TORXFDHRND,
XD TEVCEHER TR Y v RECHE, EEHRCELRCECEERTZHIT 3
ZEHERLTWS.

2 X DOEEEL MO ER L BB L THRB L, a—ry Xtvell~287, Frs=z
F—184~2710, m—m v AT A=<V 6.6~730 ZNnE D, BENCE HTEERTD
DTG UL, AXOBELEHOLMILOBE TEZETEELLARThE
SR8 (2 2 TR ABRMI—ISEL AL TW3) 2350, ILIKRTEET SO TIE
vz X ).

E. ¥ =
1. EH—LBREF—FALEOMICE, ESBBE WY 2EFRBEZIEL, 2EXE
ERETIUIELEIIZ V2 W) BEERRL bR .
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2. EERFICE VT, BEO LB SEO2EFEEITE .

3. WMEAERILEED 25 % ikt i, BMEO LB TLORETE LD 5.

4. U o BNREETIT AL, B, AEED 0% N e b 5.

5. BEOMBRAEREFIINS 204E, WEER 20 cm §if%, BOREEE 30~40 kg AT
REWZ/e 5.

6. R4y L BAROZES L OMIT, W TERWLERRALRE2, fa0hrhhic
MEER, HTERYACTIEROMERL LIS,

7. %fc, ZOERRICE W TEEBRPEEMNZ & UL D BEITECRL BRI,

8. Mo OERIIFAEHEH IS 20 FRIE—SER 0em b TRAC /5 X )
Ths. L LEEKSOBBIMEEREEYZ L TIEhbD TECRHICEBOEL R
BLY BT &R

9. FEWRUIBIY 204, 4£ZEH T7ton/ha OB, 19 L5 HEEEN 2 BRI,

B ¥

REIUL S Eh bRy, B ETIIHER EHKARORE « AFRLUCKREY, #2
BETRALERORRERC I LIFT 8%, FIER LR 4 ETIXASER L HAD
REXHT, 85 EBTIRER L ELEEFOR BT OVWTEHRL T 5.

D) STHERE AOFE « AHCEL T, ALOBEAMER Y, WHORS LELE
B IEREERRBROBEIC L o TR R T s - fo. Bz, MmtEd bt L b 8
UCHRFENRRL, BERLEVS, KEREROKENZ . (Figs. 4, 15) ZHUIBERE
AMEOREC N TREL FHORFRICET 22, HFCE, SREELELLTVI L
L, EEOHRC L B HEASTECERNT LSO THE - e #EFE L. (Figs. 3, 12,
13) COEEE-LEICKS L, BEoRsCHVTE QICHETSHY, HREMHCK
TiEais v h . (Table 10) HEAHOTEL 30CLITOHETS, Bplvrs
DO FERER 50°C BLEC BB 2B 5L L e\ (Figs. 9, 18) FcfiRdOEAE
M 20~30 % DA R+ TIL 2~3 B 1@ E 2 & 3T, (Tables 4, 8)

2) AAEROTREERCE LIFTHECEL O, HREEOMER LTI TAAR
DAREDWER AT H O BRI AT 72 3 A B LIF T2 ERWCRE LT, BEMR
LT AWEE SO 2B 5 Z LIS D, $Thbb, HEREOME, FIIHE
WRE DR ERE OHEBEIEORFERECEL S bT 2%, HEOSWEN, FAUCRET
3, LD BEOEREOZ Livboto. (Figs. 21, 22) FIMAOREDM, & {CH
BHEOEIIIERICL - THESNEM, AACHELCHESE T TR, hREEOELR
(LHRIELT, BAIRIED 3 00 1 EE Skl S h 5. (Figs. 25, 26) b0 AFERIT HEE
IC X o Tl h AN 528 (Table 16), HEEWMAEIRFERIVFEICKTHD, ERE
BAE X 8955 L ORICIIERAMEERZ bR B, (Figs. 27, 28) I LI FAMARIEOWT
WX, AN e S - A e FEAJE ORI, MORORE L BRO B 2 EREER M, Fldt
BRCHT 2%E, REASKRREDOACE VT AERRBD LRV EREILE LI
t-. (Figs. 29, 30, 34, Table 22)

3) ABER:HAORE LML T, #EEE, ML >OWCREARAL, RO
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EERECA] 7 B A S LT TR AL T 5. BEYSEOR AR LORER
EHEIC L > CEASR S, BCHIIGO D, FHElOZEE L & HICFHEEDF
RS 5. (Table 24) & <&, EREORFH G, HCH I RE & NBRALID
(Fig. 25), Y#OBHBOMEC L 2 ZROWEIELHTH 2. FHEEE - #h B
oM FEE S CIE, AICEEMESB bR, RUAROINC L - TERER
Wt znt, EET-RE, EXT-REE, rLcEks3mElfzchs. (Fig 49) i
LHE A7 » e Ha iy, WMEECHTER - B3Ol T-RE L 1K 3 HEINER
HHN 5. (Tables 29, 30) HKEE BT X A HEST 2 L, BEEOFMNERL D HEARL
DBETENTT R TIsH (Table 36, 44, 45, 46), BEI MY Thiud HREERE D
BAREIC S HRAIC LB T30, BENRE T L, Wb aEEHRIELNT, 1
Bt O EEMET 5. &I bl ) ORI TIC Lkt T, ThEE
Lith. Lichio CHIEOHE, # biE L BHmE OBFENDL, 1EY I FENREL kh
i, LOEWEMRLEL T L2305, BEOESRGUE 1HEE ) oXxEE
WU ThhHEEL BT/ s L i BN L e 72 508, EREE#HAATIUE, Fy
BT 2k o T bE S 270 DI+ 5. (Figs. 55, 56, 57, 58, 59) HfE IEMEICLL
NTHREN L WBEOEFL, COBEOZHBEEC KT, AIEIMEELY IKRTS
S, TibbEEINICHARBEOIMEORES T FTHEELTNT, FERD
B R 5 3 L 5 Bl A AT 5 L WL D DL B, (Tables 47, 48)

4) FFER L ELBEEORBECEL T, FMLEE Th A EDOREN, Ef0EicL
oo T, MOBEED & ORI T 2 BLE T2 B0, i, T OMBERER
A 7 8Lk & 1ot B ERCHZE L T 5. SrEEORBAERY ) MREEE
BeRL, B4y 204, BEERF 20cm Rk, BRHEE 30~40kg A CTRE L /05, (Figs.
75, 16, 17) K4y k HOARKDOZER » OECIE W BIE R B 7R 23 BT 525, BaoRy
2, HECEWOMRITERE, DBREREEE I U FEZ Y AT ARB RN
B p 3r-o. (Figs. 78, 79, 80, 81, 82) HEH X b  BMEAAX { 72 3 DA T 9~104E,
RSB ZE T 6~TemETh 523 (Figs. 84, 85), v v KRB TIX kLl Lo EHII2EH
Dy 90 % A L (Fig. 74), HEMFER IS 20 4T, 4%EH 7Tton/ha DHE 19 BE
y#eEshtc. (Figs. 38, Table 59) 7oA ¥ DED gL KE T ERHBT, TD I HY
FEARERIAEED 25 B EELY LD 5. (Tables 55, 56) $HIEIE IR Y, F I RRIC
FWTIIETED LE 1z & 0 28R BENEL, 2EREENFTLERLENRZ VLW
5 @R D 3D Hivte. (Figs. 71, Table 51, 52, 53, 54)
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Analytical Studies on Factors Controling Tree Growth.

Tatsuro YURUKI

Résumé

This paper consists of five chapters. Chapter I deals with the relationship between

the site factors and the occurence, development and growth of trees, Chapter 1I with
the influence of artificial factors on climatic factors, Chapters [II and IV with the
relationship between artificial factors and growth of trees, and Chapter V with the
relationship between time factors and development of the assimilating organs.
1) The relationship between the site factors and the occurence and development of
trees was analyzed from the results of seed forestation test on the artificial model
conical heaps and the homogeneous waste heaps of coal mines. The results obtained
are sumarized as follows.

As compared with the north slope, the beginning of germination on the south
slope was earlier and the natality was higher, but the mortality was also higher.(Figs.
4 & 15) It was proved that the above-mentioned phenomenon was caused by the fact
that the temperature fit for germination was reached earlier, but on the other hand,
the high temperature caused heat injury and the summer dryness caused deficit of soil
water on the south slope. (Figs. 3, 12 & 13) These trends were conspicuous on the
sand and coal waste lands, but not so marked on the red soil. (Table 10)

When the air temperature on summer days was below 30°C, it was not uncommon

that the temperature at the ground surface of sand and coal waste lands rose to more
than 50°C. (Figs. 9 & 18) It was common that sand water was no more than 2-3 %
when the water content of red soil was 20-309%. (Tables 4 & 8)
2) With respect to the influence of artificial factors on climatic factors, the influences
of differences of planting densities and weeding types on the micro-climate of stands
were experimentally investigated with the aim of getting the density effects and a
guide to rationalization of weeding works. And it was clarified that the differences of
planting densities and of the degree of plant cover affected the intensity of illumina-
tion, and in case of the same relative illumination, a denser stand had a larger
quantity of leaves. (Figs. 21 & 22)

The distribution of temperature in the stand, especially, the height of the active
surface was closely connected with the density, and under the dense plant cover, the
daily range of temperature changes at the ground level was reduced to 1/3 of the
maximum range. (Figs. 25 & 26)

The evaporation in the model stand was distinctly affected by the degree of shade
(Table 16), but the potential evapotranspiration was always larger than the potential
evaporation and a linear logarithmic relationship existed between the potential evapot-
ranspiration and the water deficit. (Figs. 27 & 28)
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It was proved that the differences among the weeding types;—clear-, top-, belt-
and spot-weeding—; had little influence upon environmental factors connected with the
tree growth, such as light quantity for photosynthesis and soil water. (Figs 29, 30 and
34, and Table 22)

3) With respect to the relation between the artificial factors and the tree growth, the
influences of seeding density, fertilization and planting types on the tree growth were
studied.

The standing number and the growth in the year of seeding was affected by the
seeding quantity, but with the progress of time the effect of the seeding quantity dec-
reased gradually owing to the self-thinning and other effects. (Table 24) Especially in
case of high soil fertility, the influence of seeding quantity disappeared rapidly on
account of active self-thinning. (Fig. 25)

The difference of density showed its effect on the average weight of individuals,
the top weight and the root weight, and the effect decreased as the standing number
increased, but the T-R ratios of weight and length was not related to density. (Fig.
49) However, the T-R ratios of weight and length on fertilized plots showed higher
values than on un-fertilized plots. (Tables 29 & 30)

Compared with planting by individuals, planting in clumps is in a more advant-
ageous position as regards the competition with weeds and shrubs. (Tables 36, 44, 45
& 46) And in case of a suitable density, planting in clumps showed better volume
growths per individual or per unit area, but in high density the top weight per clump
decreased on account of the density effect. Especially the effect became more conspic-
uous as the number of trees per clump increased, and therefore, in planting in clumps,
from the relation of the top weight to distances of clumps, it was proved that the
trees needed wider space as the number per clump increased. In case of short distances
of clumps, the top weight increased in proportion to the increase of number of trees
per clump within a certain limit, but in case of long distances of clumps there was
no limit. (Figs. 55, 56, 57, 58, & 59)

The advantageous position of planting in clumps over planting Ey individuals was

restricted to the cases where planting in clumps had larger surfaces of sunny crown
than planting by individuals, that is, the case where the clear length of clump-compo-
sing trees was low and the interval of clumps was sufficient to maintain the high
efficiency of photosynthesis. (Tables 47 & 48)
4) With respect to the relationship between the time factors and the development of
assimilating organs, the changes, with the advancement of age, of weight of leaves,
the assimilating organ, in connection with other organs, and of the functions and
component of the leaf, were experimentally studied.

The volume productivity per unit weight of leaves reached a maximum at 20
years of age, or at 20 cm of D. B. H. and at 30-40kg of weight of leaves per tree.
(Figs. 74, 75, &76) A linear logarithmic relationship existed between the tree ages and
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the weight of leaves of an individual tree. The same relationship existed in terms of
the diameter at the ground level of young trees, or the D. B. H. and the diameter
at the clear height of adult trees. (Figs. 77, 78, 79, 80 & 81) The time when the
weight of leaves exceeded the stem weight was at 9-10 years in tree ages or 6-7cm
in D. B. H. (Figs. 83 & 84) The weight of leaves of the crown above the dominant
branch constituted about 90% of the total weight of leaves. (Fig. 73)

The leaf area index of the 20-year-old stand was estimated approximately at 19
on the assumption that the weight of green leaves was 77 tons/ha. (Fig. 87 & Table
59)

The average span of leaf life was about 7 years and the weight of one-year-old
leaves constituted about 25% of the total weight of leaves. (Tables 55 & 56) The
younger the leaves, the higher the total nitrogen content, and the heigher the leaves
in the crown, the higher the total nitrogen content in the growing season. And when
the total nitrogen content was high, the trend of high assimilation was confirmed.
(Fig. 70 and Tables 51, 52 53 & 54)
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