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Table 2. Physical and chemical properties of soil.
B fr. A O® OE | BAAKE | HKARAKE | L0 ¥ B | BRINEKE
Horizon Volume vveigh(t;‘J Waé:rpalgtlgmg% M‘:;ftﬁ_reiﬁ(;%glez Porosity y Air capacity 9%
Ay 40.5 75.7 56.0 75.7 —1.8
By 52.2 73.2 53.7 78.3 5.1
B: 63.2 68.6 57.3 72.7 4.1
B: 86.8 63.4 54.5 67.1 3.7
B B Sand - QA ol = 3 BEREEK
Horizon Cofrﬁse saﬁ% % F?Ee saﬁ% % T?t-al Sﬂt% Cla%/a Texture i gzcﬁfaigﬁ?)glge
A, 57.5 9.5 67.0 17.0 | 16.0| SCL | 5.05 4.35
B, 65.0 13.5 78.5 12.5| 9.0| SL |4.8 3.5
B 67.0 12.5 79.5 10.0[105] SL |470| 222
Bs 55.0 12.0 67.0 13.0 | 20.0 | SCL | 4.98 2.14
S — Wonosy g ROk b dEERRTE, VS
Bample RN NN T Tre (3), 2#7/% (2), vV IX¥Y
- 6o 8 wox 3 (2), vHE(2), 1wAFH(2), #
A, s%ﬁ;ﬁﬁ Flirmes (2), voE (1), LATH
5 W] * (0 227 (D nEwss, Lems
RSSO DERCOLEE B BEREHATLES,
B, KRR \\\\ \\ N‘:l‘ﬁfi‘\i ‘ BLAMMEITRT L 5 I A8 & LIEEOR
B, aasaaamit P15, ToRpIFEFRLAS CEEN

S : fine soil, G @ gravel, R : root,
W : moisture content of fresh soil, .

Wmax. : water holding capacity, Amin. : air capacity.

F8R HARBOEFIME

Fig. 8 Physical properties of soil in natural condition.
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RERETAK) CREECETAHE, BIERSIVREERZRTLEIRDOLEY THD, Fi,
BEENRERR X CEEEX OREENRERES 100 & LT, SHEEROFhy HEELAE (CIFLHK
LT5) BRTEHEARDLBY ThD, MEOREER»HLOED L 5 fHHIRALNS,

(1) #1[EHOHIEMEECST 2HBEHRKEREY 25 &, WTHORER JBEKC EXTK
RO ENBED bIB, ZhE R Th b, 8MEMERK T 156, 16 MEMAIERIL 161 T,
Wb 60 % BEOKEMMETR LTV 50, HIEEMCIENZ LR, EEHINc X 5BRL
G ETD BRILL -, .

(2) EMRCHE LIcB e, # 1 EOMIELEERRK SMHIEK & bEEFHRERIAE ER
DREITED b BH, KB LE WD EL R BRIRDERICS 5,

(3) REHBAEH, THbbEKMIEBERE £ IR L EHEX ORICERBROZENE LIER D
FREIRED b s, THhUBIEE LRI,

(4) &1 EHIEMSERECIIHIER IO RILTBD bitieh - 7oat, £ 2 EIMIESEEC B\ T
HIC 5 % DEBRBETCEEENRBD i, Lil, H3EMEL R - CEFECE L UL ILUR
Hbhiglleh, ThIU#EIBD LN LT\ 5,

(5) HEECOWTHEK L EEEK AR L THR5 L, FEEL LREXOHIEL, TOEIKE
LR DL ETRLEVERE T o> TV B0, LB E0EL £ E THEF LT BRETSH D, 1
BE I 238D by,

(6) BEERTHLLLLEEERBICOWTARS L, FEELIMEROHINREL, LrdRES
4AFHFTRLECEENREL - TWB0, LRIIEZOELZOE EERLTO2RETHE & Ak
DEMICH D, HIEREIOESRD bhitl,

3% AEECKTIEBERIVCEERE CKER

Table 3. Height and diameter in every years.

(mean)
6, 1955 11, 1955 11, 1956 11, 1957
o B K — — - —
B O®m | 8 "B |8 B BTERE|B B OBRIER
Treatment Height Height Height | Basal diameter | Height | Basal diameter
cm cm cm cm cm cm
B AR X
Unfertilized 48 60 103 1.8 156 2.7
8 fEHEIEX
Fertilized 48 67 122 2.2 184 3.5
16fEHEAEX.
Fertilized 44 64 123 2.2 185 3.5
11, 1958 11, 1960 11, 1962
an EH K — — — —
T 5 = Eéﬁ"t&}’é B & Egﬁﬁl’é B%%E’é-fﬁi = B@DlEEt’é
reatment . asa. . asa) ameter : ameter
Height . Height . Height
em dlameterCm cm dlametercm at breast em cm at breast em
I i B X .
Unfertilized 200 3.6 328 6.4 3.5 392 4.7
8 T HEAR X :
Fertilized 241 4.6 361 7.4 4.3 430 5.6
16fE AR X
Fertilized 243 4.5 355 7.3 4.2 419 5.5
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4K BEECEIIMEEHE CKER
Table 4. Effects of fertilization in every years.
. 1955 1956 1957
m B KX . - -
BEEHRRE * X HEEHREE W % HEEMREER X
Treatment Annual height Annual height Annual height
increment Ratio increment Ratio increment Ratio
cm cm cm
i3 B X
Ufgrﬁ]ize 4 12 100 43 100 53 100
8 M #i X
Fertilized 19 156 55 127 62 118
16 i #E BB X
Fertilized 20 161 59 135 62 118
1958 1959, 1960 1961
AR E Tememnsn |, g ATRPE |, g | WEEHRER |,
Treatment Annual height Height increment Annual height
increment Ratio of 2 years Ratio increment Ratio
cm cm cm
® B OB K '
Unfertilized 44 100 128 100 64 100
8 M #i BB X
Fertilized 57 129 120 94 69 108
16 f B X
Fertilized 58 132 112 88 64 101
V-2, FERBRMICETIERER
A, a. B&RMLE
A. HAL BT EEER
v b. i H & 4
. Vo R IIERE 220 m O RBEHMO—IRT, EHEN S EDOBEEN
!
. A ERHEETRLTRY, MEOFMES S TRIChE » TRE L, 20
)
. o ! FE—FTEFUOKIUEHEAL b SRR, KUKBS I OK
T T T IR SHER LR HENHBE LT, #XT 15~
o4 .7 g Bom DrIBCKUPOMENS ONB. RERMICHENLRE
° : W2 RE L ORI 352 7 » 708%, £0MMERTLEIR0
f
% o, LBV ThHD, BMEOTRIOFDLEH TS,
’ A O~dom, B (2.5Y203), BIECE, Wk, BED
KREES A BB, H, 3.
$HOR FERRLOLENE s i .
B (a5 B L8 Ao B ¢ 4~15cm, BRE (2.5Y202), WlCEE, Bk, bT
Fig. 9 Soil profile in PCBRREES A DI D, Ko
Koma plot. V B : 15~25 cm, REEICEE L KIUBE, BRE,

A’ Jg ¢ 25~53cm, Bfr (2.5Y1.5/2), Ht, BHECEL, LB,
B’ @ : 53cm~, BB (2.5Y3/2), #t, &, AhEFL e,
BlED X 5 e BEH OB b, ZoRBRbOLES Bin(d) B8 L HE L, * MEML
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5% HRREOEFNWHE B

Table 5. Physical properties of soil in natural condition.

pepem| TR B . ,
B s |AmEPARE S kg furrg Bl | P S lggige 4o
Water | Moisture " 1 B | #E 2t
Horizon|Depth [Volume| holding |content of | Porosity A"', Coarse| Fine Tnotal Silt | Clay |Texture
weight| capacity | fresh soil capacity| sand |sand
cm % % % % % AR AN A A A
Ay O~ 4 46 58 38 8Q 23 35 38 73 16 11 SL
A; 4~15 72 57 37 74 17 38 36 71 17 9 SL
V |15~25/ 101 46 20 62 17 72 18 90 5 5 S
A’ |25~53 76 66 41 73 6 39 39 78 15 7 SL

$6k EoLENHEE HFB

Table 6. Chemical properties of soil.

U3 =) s
o lme| (BR\BE e cww g MRER 0O T e
Horizon | Depth| PH Exch. |Hydro. | Total| Total |C : N |exchange Degree of Ca,
acidity | acidity |carbon|Nitrogen| ratio | €apacity Ca Mg Mg saturation
cm N N % % m.e.[100g [m-€- [100g:m-€- /100g %
Ay O~ 4/6.4| 1.0 28.2 | 6.3 0.38 | 16.6 | 26.31 Q.83 1.13 41.65
A, 4~15|6.4( 1.0 29.2 | 4.4 0.34 12.9 | 25.33 7.50 2.18 38.21
V  |15~25/6.4| 0.5 21.8 | 0.9 0.06 | 15.0| 13.84 1.94 0.41 16.97
A’ |5~536.6] 0.5 | 21.3 | 3.2 | 0.29 |11.0| 25.28 | 12.70 | 3.37 63.56
DENDEEERT L, eATXAY, ¥ W max
IUVY, ATV, P AvE, ¥4 Example | ot R T _A”"""
KA, Svavy, yuvefrs, & Lo 2 60 80 oy

Horizon

% NN
NN

INATAEFNF, a2 K-35, A b A

F)A, =X, ¥Y=ory, axF, XIKRXRD
RSN
02906002000:%%%;

A

J)T7HIE LT\ 5B,

WEOAE, CEMLIRRLTEEE ¢ RSN\
PR EB IR -1, £ DORBRBILFRNY N
BHiR$5, 6RBIVH 10 ReRTE A RNy |
BHTHD, TNHOBERNPLAT, R S : fine soil, G :gravel, R : root,
B SE R RS, DA S T, W : moisture content of fresh soil,

Wmax. : water holding capacity, Amin. : air capacity.

IR ZRERRREKREIVNE R 10 X HAREOEZMME
fERELELEThHD, BB LIE Fig. 10 Physical properties of soil in natural condition.
BIEPHTE S, BRERRSEBNS W 250, PHKLURKERM L LTTEtEThr L
MHHEEZ W5,

DER, RBRHICITELUCFEASBCET S 10 FRFHOKKBAUBRERTLHETROLE Y T
B, ZOREHC LB L, FRHKIR 10.2°C, FHKE 1,196 mm Thb, RESEIMECSEHOFS
SKEIHBHE 8-> T b, BMKEODRVHRTHS Z L atbd 5,
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BTR K & #8 W &
i PE Koma Table 7. Meteorological observated data (1950~1959).
Jan. |Feb. {Mar. | Apr. | May | Jun. | Jul. |Aug. | Sep. | Oct. [ Nov. | Dec. ;\:;?SI
Average _ _ .
FHKIE tesap. (°C)|~3-5|72-2| 2.0| 9.715.4) 18.2 22.5/ 23.7) 19.1} 12.7| 5.5| 0.3 10.5
.v= Maximum
EESIR temp. (°C) 1.1 2.0| 5.9(14.1|19.9| 22.3| 26.2) 27.3| 23.0] 17.3|10.2| 4.2| 14.5
= Minimum _ _
HEKIR temp. (°C)|8-8|77-8|-3.4] 2.4| 7.4| 12.8 17.8 19.0 13.7| 5.7 0.7|-4.2| 6.4
SiEgse Temp 9.9| 9.8{ 9.3|11.7]12.5| 9.5 9.4/ 8.3 9.3/ 11.6 9.5| 8.4] 9.9
difference(°C)| o . . . . . . . . . . .
Precipita- i
B KE tion(mm) 59.9(54.7|81.4|84.5|88.9(129.2|150.5/107.8[152.5|117.5/86.7|82.6(1196.2
Average : ;
B moistare (%) 77.5(71.8|67.2(60.8{62.0| 74.2| 78.7| 79.2| 78.2| 76.5{76.8|76.9| 73.3
e royaling wind\ssw| 5 | s |Ssw|Ssw|SSw|SSw|sswssw|sswssw| s
Snow [ D R R A
MEE ver (cm)|?1-0[74.0]64.0/15.0] — 18.5(33.5
H 8 X REBECRITIHERSIVER (FE
Table 8. Height and diameter in every years. (mean)
10, 1956 10, 1957 10, 1958
n B X — . — — =z
i) B RTEE |8 wRTTEE | M B RTESZ
Treatment Height Bacal Height Basal Height Basal
diameter diameter diameter -
cm cm cm cm cm: cm
%Uﬁﬁerﬁﬁged = 84.1 1.4 137 2.2 , 200 2.9
10 8 i B KX
Fertilized 86.5 1.4 161 2.3 216 2.9
10, 1959 10, 1960 10, 1961
. i X — _ ] _
18 B IRTER| S BORTER | ® B BRTER
Treatment Height Basal Height Bacsal Height Basal
diameter diameter diameter
cm cm cm cm cm cm
x Ulﬁﬁertilﬂiged S 292 4.3 401 5.9 496 4.0
10 Eir@%zgg O 4.4 427 6.0 523 4.2
c. AR &

RERHL 7 23 & L RRETREM OB, 19565 B # 5 =Y 8 X U7 H =Y #Xhth
ha 37z ) 7,500 RKHTHERL, #5 <=V &7 =Y OfiERBM L Uiz, ABERKIIERBRLL S, OF
ek 1 5% 1 KHich 10 EHEER & EHEKO 2 B L, 2E bz Le L, HERL 1956 &
10 A 1MEE, 1959 48 5 Bics 2 [ H & KFERMR I & FROFTE TR I8 -1

d. BBRoMER

THRYEDNTUL VI-2 TERTHZ L L, 257V 20 TREABRE) DAEEC k1T 2 #
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Table 9. Effects of fertilization in every years.
1957 1958 1959 1960
nE K BEEH ﬁ%ﬁ@' R | BEE A
KEE | REE px| REE px|REE gy KEE |k
Treatment %nm}xlal j?lnm.}llal jlxlnmlxlal %nm]llal %nmlxlal
eight . eight . eight . eight . eight .
increment | R21° |increment | K290 |increment | R2t© |increment | K240 |increment | K210
cm cm cm cm cm
SRR )
Untertilized 52.9 100 63 100 92 100 109 100 95 100
10 fEHEAEX
Fertilized 74.5 141 55 87 93 101 118 109 96 101

B BEERR I OWEERETTLE 8 BOLE) Tho, *fe, WEEMRERSLOZONEY

FIRCTIRLIL, YEDOREER,LOED L) @RI A DI D,

(1) WAEMEEC VT B HER & EHEER OMBEMRRELYHE L TH5 L, BEKOGIAKREL
HIEDHEDTD b b, & hE B ThBhbTE 141 T 40 % OREMMER LT 5,
(2) MEBREELUBCOWTHD L, FEE L SABMCENL LT, IEHORFHIIRED bR
W, o 2 MBEHEROBE LB D THSD,
(3) BEECRTBHIHECOVLTLDE L, KRESFHRC IV THIEK O 23 30cm BEREL /8- T
WA, ZOEIMIEMEERFEENRERECLObNICETLY, CORBREOEEERFL T2 12

FTEIL,

(4) EEREOECIAEEL SHIEOBHEILE - BDOLRARL 5 Th b,
V-3, EEJIEBRIE Ik BRBEER
a. BfRALE
HE)I I EARBEN 48 MR/
b. I # & % _
BRI 270 m T, MEHER 30~35 FEoJLFEHEOF R
b BRIl o TERE L, REBMICAERN I ERIE Y
WE L CRHRERER S = o 108t FOREETRT LS 11 ®
DERHTHD, BMEORBUL 2> ED LBV THS,
LB :#¥lcm, ¥4, »¥, FHicl OFEEHGE HH,
F(H)RE : 14 cm, 4 OMFRCHEF Sh TORE  #H,
AERR,
Afg:0~20cm, 8% (7.5YR4/4), HWiExal, Ah
CZ L, HEEELS, LM/ NEIR, THRoLoALZ
HBEREE)Z I D, B, %, KEES L,
BEARLTIES D,
- BB : 20~40cm, BIEMHBE (7.5YR6/6), MREICZ L, fh
 ERal, WESEL, ERCBREREE TECRREENS bR, B, B, AREEEt,

cm
1) \ 4
\
1 R
2N L
20 T
0 0
i
© 43 £
40 £5---==" 73]
p O .0
\“\_\~_-0
60 | o, T
Q o

L
F(H)

B,

%11 K E=)IRBRbOLEME

Bo (d) B4

Fig. 11 So%l profile in Mamurogawa
plot.
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# 10 % HAREOERMHEE @E=2)D

Table 10. Physical properties of soil in natural condition.

. =~ BB |7 - y i
B (g | ARE | BARKE G g (RO RE D) B Snd lggees 1w
Volume | Water hold- | Moisture Al B | Jns st sitlo
Horizon|Depth . . ... | content of [Porosity| Ir  |Coarse| Fine ilt |Clay| Texture
weight |ing capacity | proqy - goi) capacity| sand |sand [Total
cm % % % % % % % % % %
A 0~20] 33 74 48 78 5 10 17 27 | 41 | 32 LC
B, [20~40] 59 68 51 73 5 15 20 25 | 46 | 19 SiCL

FI1EX EoERNHEE ESID

Table 11, Chemical properties of soil.

= =, EE{—" 7 N
Y & | K cin amy DR BRER BREEEE X0 4 &m&g
: R BE N NE Base Exchangeable |gifngs R
. PH | Exch. [Hydro Total | Total C : N|exchange base Degree of AbSor>-
Horizon| Depth acidityjacidity|carbon|nitrogen | ratio| capacity | Ca Mg sg&é‘g%ﬂ soil
cm | » % % m.e. [190g/m-€. [100g{m € [100g 95 (P205)
A | 0~204.8]23.1|87.6| 7.5 | 0.43 [17.3| 19.16 | 0.21 | 0.11 1.67 940
B; |20~40/5.0| 2.0 | 46.5| 2.7 0.18 [14.9] 16.01 0.54 tr. 3.37 1350
B, [40~55/5.0| 2.5]|63.9| 1.9 0.06 3.1 14.93 0.43 tr. 2.88 1360

B:J@ : 40~55cm, BREMRE (7.5YR
""" CXAKART 7/6 o H o <)
Example BERRR | 6); WiiL. FMhEEals
/% Tt o 20 80 IOO% rﬂﬁﬁia Bo ?E’jo

; 40 60 . .
e ZEE MRS LD X 5 1 RNTE O T RSB

Z OREMOLEY Bo(d) B2 UE

= NN Ute, ERMiEMEOMAELFTE, +

S : fine soil, G : gravel, R : root, . = .- -
W ! moisture content of fresh soil, (3), 27H(3), v7¢€(2), #7/%

Wmax. : water holding capacity, Amin. : air capacity, (1), 42V 4(1), $X+5(1), ~7
%12 K BRRBOBEMMEE . .
Fig. 12 Physical properties of soil in natural condition. vyHs (1) mELE>T %,

WEOAEL DEREIRR U CTELEMTR I 2 lno 7edt, TOBRELEMEEILE 10, 11 BB X
O 12 RICRT L 8D Thh, ChbORESbATHD, HEHns <, HEARED S\ KM
REbh, ITEFELSEITAER ERELIZEbREV, Ln UIERIEE 2S5 &, BEI R
, BAE, HERNEOCELD TNIWARELETLHS,

DEFCRBRINEOKREREL A B 70, RBPHICRLEVGILHABICRIT 2BRREGERTLE 12
EDLEYThD, COERRLLDB L, FPHXEI.3C, MKE 2,380 mm, HEEIX 260cm 2ig->T
WBH, REBMIIILTESSE L V HYILEEICAELTW 55056, [EOKT, BKESPHEE®S VD
D LHEEIND,

c. BB

REAMITRRE 7 SR RERIC, 1958 4Efk, » T~ Y% hadich 2,500 Kb THER L A-dsbkiic
1955 EFRXERRE L, AEX Y O BEES 1 54iERkAR 1xbch, 5, 10 f, 20 Hrhthil
JELR LEHIEX O 4 B L, 2H< D22 LOEMEC X » CESI L, 1 AEXOFEHIL 10m
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Blzx S £ B W E
Table 12. Meteorological observated data.
% # Kamabuchi
dt #& North latitude 38°56’, 3 £ East longitude 146°16’, ¥k Altitude 145 m

Total

Jan.| Feb.|Mar. | Apr. | May | Jun. | Jul. |Aug.| Sep.| Oct. | Nov. | Dec. years

Average _ _
SEBESIE. temp. (°C) 2.9 -2.6| 0.4] 6.4] 13.3} 17.6] 22.8| 24.2| 19.2] 6.9 5.9 0.1 9.3
Maximum
BEEKIR temp, (°C) | 10 1.3 4.8 12.0119.9/ 23.1) 27.4) 29.6/ 24.2 7.3 10.5 3.3 13.7
sz Minimum _ _ _ _
B ESIE temp. (°C) 6.8/ -6.6| -3.9] 0.9 6.8/ 12.1| 18.2| 18.8| 14.3| 6.6 1.3/ -3.0 4.9

Temp.
SKERE difference(°C) 7.8 7.9 8.7/ 11.1] 13.1| 11.0] 9.2| 10.8] 9.9 0.7 9.2 6.3 8.8

Average )
PHEEE moisture(%) | 83-0] 80-9| 75.4) 70.1] 67.6, 75.3) 80.4| 77.9) 80.5 81.9 80.8| 86.0 78.3
Precipita-
B KE tion (mm) 1232.7/193.4/148.3[138.1]125.0]156.1(313.1(182.1]226.6(193.81211.0[259.2/2379.4
= Snow
BEE cover (cm) 224.0ﬁ61.0230.0166.0 39.0l145.0

#)F First frost 10 A 22 H, %)= First snow 11 A 15 H, #J#&= First continuous snow-cover 125 8 H
#4552 Lastfrost 5 F 8 H, &= Last snow 4 A 14 H, &= Last continuous snow-cover 4 §20H

X40m=400m? Ths, HEOFEILKERZOMORRIMC KT EHE LAKOFETH It T,
TAD R ERSEH ETIXE2ME, FoE 22EMIE IRV, DBEBIk-TWwWitw, &k
1959 5, FMIEKICRER & AR OBIEY R 2 i -7

d. RBoOHE

RBBHAR D DAEEC KT HE, BIERSIVREERLRTLE13ROLE TS, ¥,
HREHEERES IO EORELE 14 RCRLL, DMEOHELE,»LOFDOL 5 ERNE LIS,

(1) MEMEEC ST 5 HEEHRERIC OV THIER L SRR 2 ML TR B, LWIhoiE
R EHERKIC ERTARE L, HEOHRIMERROECRD bhd, e tHThbbT s 130~
140 DETH Y 35 % ORREMERL T35, LaL, HEERHNCIIRERCIE LA SENLLRT
TEShIRED Lhic & 5 Th B, ' '

(2) Mt 2 FHC BT AHEFERRERECOWTA 5 &, FHER & EBERKIZ L Th ek
EVERICH B0, HRCEENBD ORIV, S ERIAHIEK OMEERBRERS, rLAER
JEX XD TELBERANZOND X5, T CCHEOHRIIBERCEDONG 85 L5 Th B,

(3) MREAFHEOBEELY 2D L, REECE &AL AR OREEMRERN, SiciCERHR
K% 5 bibsEANRD bR,

(4) FEHSFHC, SEERCHRMMEE: AED TEhFNBIEY S 2t -7, EOEESHE
X & MR OB EEMERE L OMcENA bR T, BEOHRBITD LR /it b o edt, 10 BHXKE X
O 20 fEX 2 SEMEIEX & ORICIZZES R bR, BIEOHEITHLTHCREDLNS L 5 Th B,

(5) BIEBEECOVLTALS L, 20 EX CIMEOHRIED RS, FOBOBIERKTIL -
L BDONT, LLAHEFHREEMEREX 4T EbaERCS 5,

(6) HFEECTHTHEECOWTHIER & EHEEK 23 L TA5 &, HEE L SHEROHHE
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Height and diameter in every years.

Table 13. ; (mean)
6, 1955 10, 1955 10, 1956 10, 1957 10, 1958 - .10, 1959 10, 1960
: X i . . ., . . . . . . .
BB K Ny w [ mrme | 8w SCEE |8 S| JREE | R WAEE | 8 6 | WAEE | § 5| GEEE | 8§ | e
Treatment Height Basal Height Basal | Height | Diameter | Height | Diameter | Height | Diameter | Height | Diameter | Height | Diameter
diameter . diameter at breast at breast’ at breast at breast at breast
cm cm cm cm cm cm cm cm cm cm cm cm cm cm
&= e X
Unfertilized 72 1.5 113 2.0 162 0.7 200 1.1 248 1.7 311 2.6 380 3.3
5 i i JE X . ,
Fertilized 75 1.5 126 1.9 180 0.8 212 1.3 285 1.7 354 3.1 410 3.8
10 18 & B X ' =
Fertilized 74 1.5 130 2.0 176 0.8 216 1.3 277 1.7 352 3.2 410 3.7
20 f& HfE JE X
Fertilized 73 1.4 126 2.2 183 0.9 220 1.3 282 1.8 357 3.0 444 4.1
BUER BEEFCRTHI>HERDRE EZEID
Table 14. Effects of fertilization in every years.
1955 1956 1957 1958 1959 1960
18 & 4F [ o & BEEm BE e 18 & A & EH :
n B X =
BoR Ry g KR B o KR By o R OE Ry g KRB, og KR B, o
Treatment %nm;lal Anmillal 11&1nnual Annual Annual Annual
eight . height v eight ¢ height . height . height .
increment Ratio increment Ratio increment Ratio increment Ratio increment Ratio increment Ratio
cm cm cm cm cm cm
OB R K
Unfertilized 40 . 100 49 100 38 100 48 100 63 100 69 100
s @ M oe K
Fertilized 52 130 54 110 32 84 73 152 69 110 62 90
10 ® g e K ,
Fertilized 56 140 56 114 40 105 61 127 75 119 58 84
20 fi #HE B X
Fertilized 53 133 57 116 37 97 62 129 75 119 87 126

— 01T —

FHI N EEERY

& 9T
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25, BEHSEHSDOLVETREREREVLENRDONT, TLALERL DL LEEZENKE L
BERC L D, HE6EHRCITIHEELAD L, S5EXE 10 XX 30cm OMEETHH, 20 fE
X T3 65cm DETERENBEIRGRIBDHON S,

(7) BEERC OV TAEMZERL A5y, FFEL ABEMCENBOLRT, TWEER
Td, 6FHICE N ThTHREEEROFNKECERSEALRIEBETHY, HEOBHRIEERRE
DOETIIRBD NI L 5 TH 5,

V-4, FINURRMI(CIT 2HARER

a. MR E

EFEREBEN 493 MR

b. i H & #H

RBRHUTAFILBED DN BB FIRCR » TTEXPHMICERE Lic, ZOUHKEILH 420m i
- T %, RBUFHIICE, RIDIRABC X 580 AHERL O bic, BFUOKIIKEHH» B L TT
EFlok R REEENRL S LT 5, RBRIICARN S LEENE2HE L CHERE S 278 -
oAt TOEESE 13 RCRL, ¥BHEOREBII > E¥DLEh THS,

F & : iR b T 0w,
A, A8 :0~8cm, B, (7.5YR1.5/1), WEE+, FKHEE. K,

A2 S q R/ w W'max'_\ Amin.
Example R ANNANNANRRNN AR

==
A M

A NN
I NN

8o 100 4,

D
o

oofo o O] ¢ ;
- &)
%13 X FRINURERMD S : fine soil, G :gravel, R :root,
- W : moisture content of fresh soil,
Blo B 1-1E Wmax. : water holding capacity, Amin. : air capacity.
Fig. 13  Soil profile in 14K HARREOHEZMNEE

Akakawayama plot.  Fig. 14 Physical properties of soil in natural condition.

BILXR THEoBEMEE GRIIL
Table 15. Physical properties of soil.

wAt | mME | R A |®me |glE N B s ||
BKE | & KE | 2EBRE fi i il i
8 £ |ZR X | water |Volume . | H B | MRS sf
permea- K Wa@er Moisture Fforo- Air A Silt Clayl Text
Horizon|De pth | bility weight holding | content of sity | capa- [Coarse| Fine |Tota]| “''t [©12Y] + €xture
capacity | fresh soil city | sand |sand
cm| cc/min % % % % % % % % % %
A; [ 0~8 335 50 70 49 77 7
A, 8~20| 16 68 70 55 72 2 27 36 63 | 21 |16 CL
B; [20~43] 18 60 72 57 74 2
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A8 1 8~20cm, Ef (10YR1/1), BPEES, B, ROWHITE,

BB : 20~43 cm, FE#RE (7.5 YR3/4), WEEL, &K

B.fg : 43~53 cm, FEHRE (7.5 YR3/4), BYEEL, B Kivd v, PHhESZL,
CJg :53cm~, #Bf (10 YR4.5/6), HPEES, OB, Hivdb b,

HBEo X 5 kEFREOHMENEM, S, RRt-EE T Bo MBI HEIID, SFHEMLIOE
febfiEr T e, AYE (4), 2A* (3), t=2m (3), ¥FviXex (3), 77 (2), 7=
TFFE (1), Y=oy (1) hE:itsTw3,

WEDRBY b ERPIR L TEEMT S it oTc, FORBRITE 15 BRI OHE 14 RirnT s
D ChD, ZRHORPRALLT, RBMHEIARE L SHBIIEFECS VDR IDEKENKREL,
KD 5D BEIEAH 40 % CHENER LAE L w2 X 5, DFTLEIEEIE 16 BioRT ek
D ThY, BERCEREAKNS HBMEL S eEL 2 X5,

RBHCEE URENIC BT 5 24 FRPHORSBERREL R T LE VT ROLE YV TH S, ZOR
Sz X B LEFIHKIR 7.3°C, FEHKE 1,803 mm L5, Tk, FhHTESSMLHIRE V2 X5,

c. RBFGE

Z ORI —BREER L RO IBRT 7~ Y RREMME TS v, ABRHULMES 45~60 FEDOK
BT h= v RE 1951 R LABCRE Lis, &2 CRELRRRIL, #7~ Y 2558 LRk
AEAHIERRTH B, MBRIZF IBRRLICL 51T, AL habich 1,000 F55H 5,000 K
ETOS BB OWT, TR ONMEIEK, FEERKX, FEREMICK S JORBRO 4 Q7 L, 1
MEROWEREIT 10mX40m=400m? ‘G, { hh Lz Lz I ishins o7,

BI6R EEOLEHEHE R
Table 16. Chemical properties of soil.

B BEREE | WKBE | £2RFKX | 22K | KK R | BEEEK
pH Exch. Hydro. Total Total C:N Exchange-
Horizon acidity acidity carbon nitrogen ratio able Ca
1 b % % m.e.[100g
A, 5.8 2.0 75.7 9.5 0.69 14 10.31
A, 5.8 1.0 66.3 5.8 0.47 12 5.90

BT K & #H W &

WA Matsuo Table 17. Meteorological observated data (1949~1954).

Jan. | Feb. |Mar. | Apr. | May | Jun. Jul.» Aug. | Sep. | Oct. |Nov. | Dec. 3:;?51
G MR ooy | 6-4 5.8 1.4 5.2 11.4 16.2 202 21.8] 16.6 10.3] 3.4 3.4 7.3
BRI Max:’enn;‘;‘_‘ cocy | 8-7) -8-1) 1.3 8.3 15.0 19.2] 22.9| 24.5 19.4/ 13.2| 6.2 -0.7| 10.2
BESE Mini?;;?'(oc) ~11.6-11.6 ~7.6| -1.6| 4.1| 9.4| 14.5| 15.7 10.4 _3‘.7 -2.0/ -8.2| 1.3
Bk & Precg’éff'(mm) 120 127| 122 108 113 116 225 172 222 163 162 151 1803
BEE T emy| 89 100 71| 2 211 8
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F1B8EF RBOWEFBE GIW

n B X 5] a3 B B
O e X i3 b H
1954 £ H, b BRR 1| Bk a‘;fz‘:b 180g HEAB(N:10.8g, P:0s:7.2¢g, K:0:5.4g)
e X | 1956 fFEK, OEE 1 SRk 2 10 » (# 9.0z, # 6.0g, » 4.5g)
1958 K, 2 » 7 128 » (» 10.8¢, ~» 7.2g, ~ 5.4g)
1954 £ 5, HEEAL B 20 em (RighicFfic 20X30cm OREA = v 7THD,
FEELREDRLEL,
EEREBRK| g ERK, HEERARD S 30cm HinhERED WL,
1958 4E£X, 2 P
1954 £ 5, HEACALER » FEEEEMBAME OBEF,
FEHEBMEAER | 1956 4E5X, P P
1958 4£8K, 7 Z
819 % BEECKTIHEERIVCEEZ GRILD
Table 19. Height®ind diameter in every years. (mean)
AREE | g m R 11,1954 11, 1956 11, 1957 11, 1958
X — — —
Stand density s 8 ﬁgﬁ_ﬁ@ i RITERE B E BRITERE
Treatment . . Basal R ‘Basal . Basal
Number/ha Height | Height | diameter | Height | diameter | Height | diameter
cm cm cm cm cm cm cm
tﬁfzﬁrtelﬁz%i 69 126 2.0 179 2.9 250 4.1
1,000 &
ﬁ%erg!;izedz 68 149 2.4 201 3.1 267 4.7
Iﬁf@t%%z%i 75 146 2.0 226 3.1 305 4.4
3,000 Z
Zigerg%zedlz: 77 168 2.6 242 3.4 325 4.8
Iﬁ fﬁeﬁit)'jgz%i 66 124 2.1 204 2.9 283 3.9
5,000 Z
ﬁi@erﬂlﬁzedz 69 153 2.3 245 3.2 339 4.4
11, 1960 11, 1961
paloll FiEE | WAEE FohE | WAER
. JLIEIE = EE JUIEEE
Stand density Treatment B Basal Diameter ® oA Basal Diameter
Number/ha reatmen Height | diameter | at breast | Height | diameter | at breast
cm cm cm cm cm cm
Iﬁfzﬁrt’.fﬁfd 395 7.8 4.0 498 8.8 5.6
1,000 A&
ﬁgertﬂi?izelg 405 8.0 4.2 509 9.0 5.7
Iﬁfzfﬁt’fgz'fd 452 8.0 4.7 526 8.5 5.8
3,000 &
ﬁgerg%zeldz 481 8.1 4.9 577 8.9 6.5
’ iﬁfzﬁrﬂ%ﬁi 425 5.9 4.1 525 7.2 5.4
5,000 &
. ﬁgeﬂﬂgze{% 481 7.2 4.8 581 8.2 5.9
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TAID 1L 1954 EH D 1957 SE X THELE 6 A TRAIZ ARV, ThUBRIR I Thinly, # 7
= v ORERIT 1954 46 A, MIERECRIR 70T 11 ARERSL LTHREORD ¥ 2%k
Rl £ P _

d. RBROBER

FEEBMBR s L OEIERRHIEE O eI BERR ORI R b, THULA 2y T THEEARDE &
OB Lick®, RcEELE2cz LARRLTVW 53 0L Bbh, BRECEBNAE-OTRY
FLOLBA LT, ERREREAT LT, REEEMSEULTWH DT, 2,000 KX, 4,000 KX
WD ¥ ronbBRA LT, 1,000 KK, 3,000 KX, 5,000 REZDWTHEER & xRX (SRR
X2$3) OFREEERD ¥ Lbl,

AERC OV CREEICIIT D18H, RTERS IUWEERLRTLEIORDOLEI THD, i,
HMEEMREERS IO ZTOEEE 20 RRLA, DEOBHEER»LOED L EMSLLRS,

(1) BREBFRIOTS5RIVPETE A, » 70T, 2EMOMEEMBRERC OV THIEX & &
BRERELTAD L, BEEX L SHEROFHAE {HEEOHRIBDOI D, chi K THLD
LTH% L, HERIX 130~145 OHFTH 40 BE O EMINE R L T\ 5%,

(2) #2M, % 3EHIENEEOHEEMRERCOVT&5E, 1,000 KK, 3,000 KK TILAE
MlicZ& i, HEOHEIXTED LKLy, 5000 KX CILEEX OBMEERRERNAZ  HEo%
EOROORD L5 THEY, H1EMHEOBA L b HIEOHRILIS & HEMCH B,

(3) BMHEBEEUFBOMBEERBKRERC OV TAS L, SRR & ABHICEN RS TIES)
ORFHERRBDONIRN X 5 TH B,

(4) MIEHREI;HIEBEECE L A2 5EAABE LT, $1EHEH 2 £HTHbb LICHESE
i3, BEOMIESEECLbbII D LHEEEINS,

g20%k M OBE %H R GRIIW
Table 20. Effects of fertilization.

1954~ 56 1956~ ’57 1957~ 58 1958~ ’60 1960~ ’61

B OE K 2Em WEEE  (WEEE 7 E @ AEER
Ll B KRR R R RE R -4 A
Stand density Height | l3 | Annual | {3 | Annual | 3 | Height | H:3| Annual | H3
Treatment | jpcre- height 1 height incre- height
Number/ha : ment of |Ratio| incre- |Ratio| incre- |Ratio|ment of |Ratio| incre- |Ratio
2 years ment ment 2 years ment
cm cm cm cm cm

% 0 R X
Untertiizea| S |100| 53 [100) 71 |100| 145 |100| 103 | 100

1000 & R K
Fertilized 81 | 142 52 9% | 66 93| 138 95| 104 | 101
e 3 B X 71 10| 8 |100| 79 |100| 147 | 100 74 | 100
3,000 % Unfertilized
' IR X
Fertilized 91 128 74 92| 83 105 | 156 | 106 % | 130
| f‘}’ifﬁ;%t”;‘ﬁz%i 58 100f 8 |100] 79 |100{ 142 |100]| 100 | 100
5,000 & .

O X ’
Fertiized | 8% |145| 92 |115] 94 |119| 142 [100| 100 [ 100
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(5) HECOWTERBINCHIERK & SEHEX 2L T2 &, ISR RT XS CERER2EH %
TRARER & LHEEKOH A2, EHIEXK L OBBEEIEREE L BIZLAEELY, LiL, £
NS ERARBT 51T Licht - TREOBES S bbh, 1,000 KX T LIEWEEIVNE - T4
~ 5 EEITHEIE OB E BB TS bhin{ g » T\ 5, 3,000 KX TIXFf OB EERKREERT A&
bhicED, £0% oW THERCES I VL RENRDTE, TFRCEVW ThTHRENKEL
755 TV BB b,

(6) BETEHRCHTHEXOWELHRLTHBL, KHE DX 5,000 A%k LU° 3,000 AiEH
DWEIER T b, DFIT 3,000 &, 5,000 Kk OMEMIEX T, £ LT 1,000 KiEROMIER & MEHAE
Kiz—B LN EL - TWB XK, BHCS 3 EEE E S HESRIREVWERIOX 5 Th 5,

(7) BEERC OV TEREBICHIER & EEEXK 25 L TR5 e, 1,000 KKz 3,000 KR OBFE

(1) 1,000 N/ha

cm
400 i 30
— T :
=
(Y] £
= 3004 60 <
) -
2o} 40 S hoyy 0 IR Feritjed
.g T o0 B Unferliliged
4 = - &—® JTAER Ferlilijed
Diamelev .
1004 20 o -- @ BAEfER Untevhl.(jed

1955 1956 1957 958  jq5q 1960

# Vear
(2) 3,000 N/ha (3) 5,000 N/ha
m cm
500 g 100 . 500 4 10.0
= B
4:5400_ %0 Saod 505
] « + 3
" = &
=
3004 60 3004 60%
P
200§ 40 200 40
100F 20 100420
1955 1956 © 1451 1958 1959 1960 1955 1956 1457 [958 1959 (960
Year Year

BN XEEE HBEIEDR oK
Fig. 15 Relation between stand density and effect of fertilization.
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IRE 2 FRCUER OZ R L RE VA, FRUBERIEETHIC Lt - TLEWEIVNEL T
D, HEEOBENZ BRI K-> TWB, Lal, 5,000 KX TIHFHE 3EH bV TIRAEMOEX
PR, TREUBLEWCKRE L RDHEACS 5,

(8) HETFEBCETHEMBEROBTERLHBEL TADE, & b RKDik 1,000 FFEROMEIE
X, MEMEXE X0 3,000 REEROHIEK Th b, 2FIC 3,000 AfEE DMMALK >5,000 AKHEHEOH
JEX>5,000 ANERDOEMIEK DIFICHELS 7t » T B, =D& 5 ICHEHEE ERWEAIC S 507, FRBK
DHEE & FEHEIE DTERZE TIREEO T AVNE { ig o T 2,

(9) HELETEROBFLEARICHELTAS L, F 15 FICAT & 5 s SEEvECR
THEENK, b5 Y 5 7 OERNH DG, KANCHEIES ERE T RTEEI ., 74 %
AEHEHBRTAEBTRELRL TS, LirL, 20X AEROMEC X HHEOEB-ZREEL
XRBIFEDHIEDOEEIS DL ZHHA BRI,

OER, HERBER X OHEORAAEIC S L IETHEL ML 10, BER2EHL, D IEMTHI-
THENER OFfSE % WE Lz, AEAERLFAERIC 10mXx10 m=100m? OE#EMAZFHTF, TOFO
LRBARCOWTEEBEROCHE, B, 8, Jbo 4 HTRCERY 20E L TrEEEL2 RS, HEEO
SHE X » TPHEARs v —FEHREZEH L, TOBRERE 21 BICRTLEVTHD, Z0RMBD
ED LS IeERIB LRI,

(1) RBONCAEHEERZREL TR L, RE2FRCEV-TUITHhY 7 v — 2 EHEINTIEEL
{, AEPIOEEIITD bhich, 3EHRORIETIE 3,000 KX D7 » — xHEHEIHREDIAEFL, 3,000
AX>1,000 KX> 5,000 KR DIFIC/NE 78T B, 4 FHOBHETHAIERE L IERBROBEMHIH
bz,

(2) MR EHIERAE L TR L, RE 2ERC IV TRERER L b HIEROHKE L,
HEOHEIRTD b D, ZhEEETRTE, 3,000 KX DEAL 85 % OHEIMCHIEDBEIE LA
EL<Hbbh T\ %, 1,000 KX & 5,000 KETIIIZFEL < #I 50 % OEMAA SR B, 3EHKR X

£k HAzse-FEHEOE®Z GIW

Table 21. Comparison of crown area per tree.

11, 1958 11, 1959 11, 1960
FHEE |\ p o m x ' »
Stand density se—FER | K| /7e—xFEl | & K| 7 —*EE | X
Number/ha Treatment Crown ,areaz Ratio | Crown area2 Ratio Crown areal2 Ratio
m m m'
42 B R X .
" Unfertilized 0.2¢ . 100 0.69 100 1.18 100 .
1,000 _
’ WOE X
Fertilized 0.35 143 0.79 115 1.60 136
9% i IR X |
3000 % Unfertilized|”  0-2° 100 0.84 100 1.62 100
’ BORE X .
Fertilized 0.46 .| 185 1.00 118 1.95 120
47 1 BE I
% Unfertilized 0.21 100 0.45 100 0.88 100
5,000
L B OE X
Fertilized | =~ ©0-32 153 - 0.76 167 1.39 158
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VA FEHRDOBEDIVTHIEEROFNKEL, HEOEEIRBDLI DB, D&, 7 = — XEEOHM
EErHBL, 3EHD 1,000 KX L 3,000 KX TILHTEE X » RPVEMIC S 5235, 5,000 KX Tidir
LARIMEE X b g 2K E WEANED bhvd, 4EEBDOBRIDONTLD L, WINETIL 5,000 &
X2 REL, DFCKEVDIL 1,000 KX TH B2, 3,000 AR OFHESIIRIEE & RRE ML
T B,

(3) 4HEHBTHFHER, v — 2 EHEIL, HEK, EHEX 3 3,000 KX 235K AKE <, 3, 000
KX >1,000 KK >5,000 KR OIRCNE IgoTW3, ZDZ Luis EMOEERELBRITCEL
THB 2, 1958 EHOBACKT S 3,000 AR ORIER » MIIERKII, WHCHETEEI MbBOKKKIC
HARTKREWZ 25 bt EOEFTRENRFTHY, Lichi-Ts v —FEEIRIAEVIOLED
ns,

DEFCERs m— FEE D, KAL) FRBEXOMEELRDTARD LE 22 ROLE Y THS,
ZORNPLDOEDL S IsfERIB LRI,
BEAROBE S HER XK

B E®

(1) AEBICHIER & ERER 2L TAR5 L, FEE L DERXOMBERRE < ML ZE:
Tb bhb, BE 4 FHRICHT DIEIEK & EHEIEK 0EY 525 &, 1,000 KR TIL4%, 3,000 KX Tt
10%, 5,000 KK THE 26 % FHERENZDND X 510, KRNI B8 LIIEOHEIKE L EN
35,

(2) EKEOEBLOWTARBL, WTFhOEER BT HHER, EHEEXE D, YROZ L bE
HEC 7 513 CEARSEISEML TV B, L LAEHO 1,000 AR ZEE L U CTERBROHMBEN L%
%&, 3,000 AX CIIFAER L dWMEIAE D, 5,000 KX TIIEAERX & HMEIVNZEHR
Chbd, DX > RERNARLRS DX, BAK 7 e —F EHETIE 3,000 KX>1,000 AX>5,000 &KX
DERICHL B 1D LE L bh b,

V-5, & =

# 7= Y OHIERRIL, HEHRFFHE

JED % A HEIE S R R R

B 8 E(= X100

g2k HMEEORE GRIIW

Table 22. Comparison of crown density.

. XAEEE B €4 B Crown density
Ddbohbd, TONEMEELBEEFEH Stand density | & B K %
REEOR¥TH BT L, 30~60 Number/ha Treatment | 11 1958 | 11, 1959 | 11, 1960
BOBEEMERL T30, L %ﬁﬁ”ﬂ X 2 ; 12
L, BEICTE 57 B b ook | rfertlized
M OBE X 4 8 16
LB ERREE BN, fEkd ~54F Fertilized
RE#GEE (OEBIER158%5 % i IR X 7 25 49
Unfertilized
~20 fEMEE) 23 Zin-7c2%, 8 3,000 & P
FEDBRILIE A XD by, Fertilized 8 ,m >
DX 5 BHEHE OB, BIE M i BES X 10 23 44
Unfertilized
HED B Dbtz LRI OUT S00E | m x g e o
EERR I TRE 5, TEER Fertilized
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Pk X UEFEHBEANO Bio(d) BBk T 5 » 5 = viEkts b, HBIICEERSEL TR
L, BEYERRIVIEREAELYRELLERELTRTLE 23 ROLED THD, ZORMLLHB1E
ELIFEDOA TV ERRELTAD L, BEPCRIERTII 1.8 FOMNCAVL, BOBYERTIL
2.2f%, BOIBERSEETIL 1.8 FOMMAADRD, 1FELSEEVHBL TS L, BELET
EERTIX 3.6~4 fFOMMC I\ LBOEYHERTIX 40 5, BO3EXRSEETIE 43 EOHMAR L
n5X5E, MR TI R L - T, BECHETERORRHMINEIS L )V BOEYEESLRFSF
BOHMEIEDTN, TORECIENIPNRLD, SOEHRELEDERSBRSGFEL A D LIHNE
@ﬁmkﬁofhéwbﬁéﬁ,%%Bﬁﬁlkokﬁm@3§i%ﬁﬁ%&6;9£~%gﬁ§f&5
2b, RREHREL VDV BThHS, HECRNIIhBORET2RYEL 5 LBMCL VTRELT
K, 2O EBHESHRDL Db WERD—2:E L bh 3,

RREE L BIESROBFREAS &L, Bl CHERRCRTERORERCHELEL b obh, L
Z X AEEOKHEIASVEAAR SN, S0 ) REECO W TEBYRIh-TRE 5, Bk

B228BER ATV OHBINOEHERRIVIEREFE
(FEERMN S L UEFEHBER)
Table 23. Dry weight and nitrogen, phosphorus and potassium

content of Karamatsu in every years. (g per tree)

BB B | BTER | BOEWER | 2E0EYWEERE | BRORIEEER RROBLSEE
Stand age| Height Basal Dry weight Dry weight |N.P.K. content | N. P. K. content
diameter (stem) (whole tree) (stem) (whole tree)
cm cm g g g g
1 129 2.3 88 . 329 1.04 1.47
- (100) (100) (100) (100) (100) (100)
3 227 3.9 190 681 1.88 3.99
(180) (170) (220) 10) (180) (270)
5 467 9.1 3600 10580 43.80 82.41
(360) (400) (4100) (3200) (4300) (5600)
# 240 % »7<YMIERBRIIC oV AAREE L TEORR GRILaMp D
Table 24, Relation between stand density and dry weight of
a weed on Karamatsu fertilization trial plot.
EHREE A B K HT =y OBE TRORWER .
Stand density Treatment Height of Karamatsu | Dry weight of weed 1/ %
Number/ha cm kg/10a
&R X
2000 & Unfertilized 117.3 253
' LSS 139.9 33.1 A B B
Fertilized 25 =Y1K
% B X 137.1 24.6 o BhBRIR
4,000 z: Unfertlllzed_ ° HEﬂ 1 % lsog
ﬁgerg%z e[;z 143.9 28.8 | BB Uz,
: 24 H ORI,
4 i AR X
.00 % Unfertilized 142.4 14.9
’ B OE X .
Fertilized 170.0 15.0
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XBENORBREBOL ZAHT, » 7~ Y OEREE L BEOBKRICO W T 27 ARBREERL T3
7%, HEREHE 2 EH OBIEAR/RT L 24 ROL BV THB, ZORNLTENERARD L, FEREX LD
HEARIC X - THIMML T 5, HEREENCARS &, BICLSE SINEND I ERDZE G NS WEF
Chb, ZORBEEOTENEDOEZ, TibbililBicl 28HrE2bh50 0, HIEE L TECRIX
TNBIERRS DS, TR ERE BRI 20is, D2 ki, »5~< Y OBEER
BEAThbh 5 & ) CEHE EBESHREIRE L, 0L ) CEHE EHIESHRLKRE L bbb D
13, SRR OMARTIIEBREOBE L b RIIESERS ZFHCFAL TV 5 2 038 1 OFRETikish
Ai0rELLND,

%2 0FHL LTEXDNEC L3, WAL IBREOCH SIET5 L, EREEC X » TGS
DEMEECEYWERRSEENELD I L2BITFoNE, COflE LT, s 7 EEOKRINLRBRH
LEEAYERL TRELLERLTTE, § 62 REIUE IV Rorsh Thd, chboRTHIC
Abhd X i, HECBFIPEORMUOEYESTERILKREL, L ELEOHREBLII AL
DELCAE S HDHN T B, ZHUC el L TEMOBE BB OMARE»KEL, £, O
S KRR E D b bbhh A EFENALNRD, ZDZ LidE 1 OFRKE L BIE L THHz KRB
ETHRHIE D, RRIMECEDOTAL BT L, ThC s dic- THIESED = omic
HobhPTub DL HEIND,

VI 7 Hh=JOEREHR

VI-1. Z4ERBRIIC T DRBER

a., BfRALE
ZHEEHEEPY 80 MK
b. i #1 & & o on
R RS R T OALF & BT °‘§7::772'm o-r-———:~
TEHHEH 60m { LD & & AIKEEL 17 7] 4
r c oftE—ms, wEiegwn oon o ™ L deee o |1
B we LitgacamLtes, ) S 1 g | ‘
B R EEREEAREL TR ] o " /
FAER R Ig - 70, TORBERT L 516 ] £ B,
HorshThh, BEORBID>EFDL I
%0 Th B, S
AJB 1 0~8 cm, B (7.5YR2/1), HEE ] ¢
+, KRS X OBREREEsEEC 0 god
i, COR, BLBGLE, xR B AK
Adf : 8~18cm, HEE (7.5 YR1/L), Control Cultivated
%16 M ZARBRbOTEWE Blo(d) B4
HEEL, bTIhicEnrbhD, 2R Fig. 16 Soil profile in Ottomo plot.

B, BB,
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FHBLE K 5 B W O E
BFIHET Noheji Table 25. Meteorological obsgrvated data.

Jan. |Feb. |Mar. | Apr. | May | Jun. | Jul. |Aug. | Sep. | Oct. |Nov. | Dec. Total

24 eym Average _ _ ;

FHRE T emp, (°c) | 711 T0-4| 2.8 9.0 14.2/17.7) 21.8 24.3{ 20.6/ 15.3 8.4/ 1.4 11.1

= e o0m Maximum '

BESR " temp, (°cCy | 1-4 24 5.9 12.5 17.7 20.8| 24.5 27.0| 23.0| 17.9| 10.9| 3.7 13.9
y= Minimum _ _

BESE T femp, (°Cy | 75+8 534 -2.2 2.2 7.1/11.8/17.2119.2 14.8 8.7 3.1 -2.3 5.6

Precipita-
Bk B (mm) [117-7] 94.8] 56.0) 77.0| 68.8| 79.1) 99.4137.0/140.41101.6/102.3(126.2(1199.8

% = g SOV °°"e(rcm) 74.0, 94.0 70.0 13.0 7.0| 44.0

526 & RBROWNEFTE (T4 BiJg : 18~36cm, BEICHEEAORERE (7.5
B K W & & 9 YR4/4), B+L, ¥,
* B OK|&E 0 R B:JE : 36~60 cm, BIBHRE(7.5 YR 6/8),
H E K OFEEER 1 5 1 Kbieh 10 Hz . g, #%k, B2
EEHE 4 FERIC 37 » THEAE, CJB : 60 cm, BIFEHEE (7.5 YR6.5/8),
BX, HEbic 60cm DFELZHIRIC A, Bk, XhDTER, BBV
# 5 4K Wy, ECIXEDH 1/31@&@@@3 T
FCHAREAN LR RMEL & .
Lie. FREAOL 5, B3 ALE 6 ERIC KT
- B e ek -
255 ATEIEE | B3 A & HEIEA DER L7, 5 AROLRBITH OB REBLH 16 Ric

RLIH, ZOBKMEOREI>EF»DO LY T
%,
I8 :0~40 cm, BI#BE(7.5 YR5.5/6), HEEE+L, RECITHSILREENTE D h 5T 5, B,
ILfE : 40 cm~, FEBfa (7.5 YR3/3), #EFE L, Bk,
BLED X 5 i ER o BB E O MBS >, ZoRRihoLET Bin(d) BEELHEL
Fo ERBEMEOR b AEERTTE, 79(5), 2+5(5), Fv+¥(4), Ty (3),
Fonseier -
(ultivated and [ S
fevtitized
e g [ A
Fey‘h’ﬂiljed g
e [ TR
CuliivaTed [

#3012
Contvol

BT R ZARRC S AER ORE

Fig. 17 Arrangement of each treatment plot in Ottomo.
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=Y 7H(3), PvavAFY sV v(3), T/ XV v (2), F=29(2), TH=v(2), ¥~
3I12(1), 7mrEP(1), IVAT7HE(L) IgErinoTWW5,

EMEXMEOABD DR RIRR L TELES TR R S0 » 7oo TDOMRITE 59, 60 IR LA,
Fhuzrss, ZORBRBOLEIFEKEIRBYRFTLHY, BELFHECIVWHEEDOLETLHS,

DET, RERHMITHEDIEVEFIHENZ BT 5 21 FHIOKRBRRGEL R T LE B RO LB THS,
Z DEERNC X B L EFHSKIR 11.2°C, FHKE 1,200 mm T, [RGHENE  BKEOIEE I
IR TH S,

c. RBRH &

ZZTEBULRRL, TH< YRR LEHERS XU AOBERBRTH S, 1953 4 10 KR
7 7= REEREE T KERRE L, MEXKIIHERKX, #5AK, 5 AMER S X OEAER D 4 4L
HX L, MBHERE26RR LI, b4 MEBXIEE 17 RCRT X 5 IR B S L,
IR & 85 AR, QEEIEN 1 5% 1Kbih 10 3038 4 Filchic » THEIE LT, &
ROWERIIHE S AKX, $5 AWK T 1miRT 150, MR & EAER TR TL 1 miEET 23]
PTOUEEH (1~0) BREER LA, L, TERARIX ba H7ch# 6,500 KiELICeDd, TFAID
13 1955 25 3EMIT b - T, £ 1ETORBRIESFIZ OV TR IR -1,

d. RBROFBER

RREAER ) DEEECIT AMERS ICRTERE2TTE, § 27 ROL k) ThS, ¥, BEE
HREER IV ZTORKEHE 28 RITR LI, #5 AKS IUH 5 AMIER OREBRCOWTL, WE
DIHIEIRIZ 7\ 585 AR CHEBT B L L L, &2 TRIIERIC DWW TOAFEER 2N B
L, DE¥DOX ) ERENH LR D,

FEECRT LR L BABX OMEEMRRELHIL L T2 5 &, HIEYFEECE, ENAbhT
RO FIIBEREOECRED b\ X 5 Thd, L L 2EH,LESNCHEY Sk, T3
L, FEEL IHEKOMEEHRRESLTHTRLINKREWVERC LS, chehEThbb
T, wihd 110~120 BETH Y, BEOHRIIEHLD TV, BKBIEREEC ST 28EEH
REEYAZ 5L, HWIERKOH b ThrkE s, ThUEIIT LAERIER %2 F b5 HRICH 5,

BECOWTR S L, FEEL SECHEXOH2E A, HWEREXK & OBEENRIAREVRTHLT
P 10~15 cm BETH D, HEHAGCIIHIEOHE LTk 5 ThD, BEERTHbbLE
ERRROECE - Th, HIEHRIBDOIEVL ) THS,

VI-2, FEERERIICEHT DRBRER

a. BRALE

FALX BIFEEFER

b. MH&H c. RRIFKEIZOWTIE, V-2 OETHERILE D THENLI & TIIEKT S,

d. RBOER

FEECRTHE, RTEERSIVHEERLY TR TLHE9KRDLEY THD, ¥, FEECKTS
BEEHRRERS XOCEOREEE 30 RICRLE, UEORERER»LOEFD X 5 LHRANALRS,

FEBEC BT D HER & EHER OMEERRRBELHE L T2 5 &, BBMERCIIELS LN
ISR BEREOECRD bR, L, 2EBCXBIER 0 bk E ERICS S 2%,
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Table 27. Height and diameter in every year. (mean)
10, 1953 10, 1954 10, 1955 10, 1956 10, 1957 10, 1958 10, 1959
BB K T mmame | m o m STHE |8 R | RUEE | R | RUEE | N B EOHE | B RO | 8 W | s
Treatment . Basal . ‘Basal . Basal . Basal . Basal . Basal . Basal
Height diameter Height diameter Height diameter Height diameter Height diameter Height diameter Height diameter
cm mm: cm mm cm| mm: cm mm cm mm cm mm cm mm
¥ BOK
Control 7.4 4.2 28.9 7.3 35.3 10.1 54.1 13.3 79.9 18.0 106.8 24.4 140.7 32.5
wm e K
Fertilized 7.5 4.9 30.2 7.9 39.0 11.1 62.8 14.5 92.0 20.0 121.9 26.9 152.7 34.5
5 AR
Cuitivated 7.6 4.1 23.6 7.8 28.4 11.2 48.9 15.9 82.8 21.7 113.3 29.9 154.8 37.7
Bt 5 A HEIRX :
Cultivated 7.9 4.1 31.7 10.4 42.2 15.8 76.1 21.9 114.3 27.4 149.6 34.9 190.5 43.9
and fertilized
HWBE RFFEFERLETLI>HEEDR ZEH
Table 28. Effect of fertilization in every years.
1954 1955 1956 1957 1958 1959
X - .
RN emenmeg] o WEEMRRE] |, WEENREE o WEENKER] |, g WEERREE] |, . WEEHREE ,
Treatment |Annual height Annual height Annual height Annual height |- Annual height | - Annual height
increment Ratio increment Ratio increment Ratio increment Ratio increment Ratio increment Ratio
cm cm cm cm cm cm
¥ BOK 2 100 6 100 19 100 26 100 27 100 34 100
Control ‘
B OB K
Fertilized 23 104 9 150 24 142 29 112 30 111 31 81
5 A K '
Cultiyated 16 73 5 83 . 21 111 34 131 31 115 42 124
#F 5 AMEIRKX
Cultivated 24 109 11 183 34 179 38 146 35 124 41 122
and fertilized
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Table 29. Héight and diameter in every years.

(mean)
10, 1956 10, 1957 10, 1958 10, 1959 10, 1960 10, 1961
X — — . — — — e —
LR K |y mmcwe|w w ORTEE W 6| ROEE BB | OUEE |8 K| RTEE (B B | STEE
Treatment . Bacsal . Bagal . Basal . Basal . Basal . Basal
Height diameter Height diameter Height diameter Height diameter Height diameter Height diameter
cm cm cm cm cm cm cm cm cm cm cm cm
g%ngigrti}]lieldz 45,1 1.3 74 2.2 110 3.1 176 4.6 227 6.1 299 3.7
WEBIEKX | 437 1.2 73 2.2 13 3.1 177 4.7 234 6.1 311 3.9
HVE HLEECRTLIHEEBHE GEB
Table 30. Effects of fertilization in every years.
1957 1958 1959 1960 1961
2R B ememmaek AR R BEERRER WM HEFHRES
O Bx ol ¢ ¥ LErl . O K
Treatment Annual height Annual height Annual height Annual height Annual height
increment Ratio increment Ratio increment Ratio increment Ratio increment Ratio
cm cm cm cm cm
%Ujfﬂferti}i?zedlz 28.9 100 36 100 66 100 51 100 72 10)
10 B 7 I8 K 29.3 101 40 1 64 97 57 112 77 107

CERFEH) 2N R O HEIT O BUISW T FT ¢ Lok DI TIEM

—€e1—
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ChE B THLhT & LI0EETHY, WEHRLELDTMEL, RE 3ERBHCOETIEK 15
Z1Rbich 10 HOBIELR I o7, R VBEOHBILEECIRD LAY, BEETHTS
ZRBHOLNBERD L 5 TH S, |

BECOWTABRME NI L T2 &, BE S FRICH V- TH 10cm BE OZ1RH b 387,
BREOBRIEFEOEIIFED bt ChilMEEMREROENELDTNIL, ¥k, bIEE
ARV ULICEBIEX OMEEMREEL TEboENLBH LN, HRIhERLZLORS, &
TERE, WEERCX - Thbb LEERREOEC IV T, MIEOSEIITD bRV 5 ThD,

VI-3, % ®

7 7= Y OREIESRIREER I X CHERRERCHIEL2BE D, WIThd HENEECIIBD bh T
BEECED bR B, Z0X 5 KHEHEDS bbhm i, DRIk -7 7~ Y OIEERRTY
FHoLNTEY, ZORROWT, X7 H= Y OMRINEECER INLEESVBEHR LT3 &
BHERTWB LI, THYOEETRALAINLELLNS,

SFEL, WHRECHSHhBMEHEL 10~20% T, FhHTISE LD TERERE -
THL5, BiMFOZMOT r~=Y, HT<Y, AFENL SHBIICEERSEALCHRIEL, Bk
B OB BERIHAEEERDTHDLE 31 KDLBDV ThHD, ZORRLID L, PEEO7H<y
ZH 5= YRAFICHN TR EO B OEHERRSEENKE L, BHALOESES DR EH
Zbhd, tDX 5 LEHEREAEE DX T, BERE X VEPEOBLOT N L h ERLRET S
bOrELLID, ’

ébt,E&ﬁﬁMOmmlﬁﬁmwammz,%MEZ#Bgﬁﬁkﬁaf&%%ELﬁ#%%&
DEWERS LT OEMMELRDTARS L 32 BORTERD Thh, ZORCALNE LI,
BEPRLIERTh bb LIR1T O LORRICITHIEHESA bhin 2%, ERREOHE CIidELED
BT h T Tl 50 MR X 2 ENER L OIS, ¥, EYERESEISRTOWTLD L, HL

g3k THYY, 5=V, AXOMBINSYERRS LS
Table 31. - Dry matter distribution in each part of Akamatsu, Karamatsu;
and Sugi at different ages.
(&FMERITI\T% % Percentage of total dry weight basis. )

W = oW e B EIER 3 53 -2 "
Stand I Basal

Species of tree age Height diameter Needle Branch Stem Root
cm cm % % % %

) 1 53 2.2 46 15 16 23

7 Akj;m;su 4 3 135 4.3 44 20 16 20

5 262 6.4 29 28 22 21

_ ) 1 66 1.7 27 20 27 26

» Ka:am:;sﬁ 7 3 173 3.0 16 27 31 2

5 307 5.5 8 25 38 29

. 48 0.9 : 40 23 37

;* Sugi 111 2.1 : 48 28 24

5 143 2.5 27 31 29
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Table 32. Dry weight and dry matter distribution in each part of Akamatsu in Koma.
b . EYMERRSEE
B & BrER EWER (1Fb1Y) Dry matter distribution
X Basal Dry weight (g per tree) (Percentage of total dry
Treatment Height g asat weight basis)
reatmen iameter
E 53 B R |26 E 53 B® | B
cm cm| Needle | Branch | Stem | Root | Whole | Needle | Branch | Stem | Root
iy vy
Unfertilized 74 2.3 100 48 29 51 228 44 21 13 22
W OE X
Fertilized 74 2.3 107 50 29 50 236 46 21 12 21

BX & bERVOESEIED 4~46 FTELDTRE L, FHIBIALL 12 B TRINXL, HF3L X
s LSRR L AROEHESA DR S,

DED L5 il o7 »~ v T, ERHORRNERLCHHEEGRIBERRLY, bLAZH
LOWMITE bibhT W d D LfEEIhE, cDX 5z 22b, HIEHRDOL bbhbh et BERE
e 5z Li3MERLS 5,

W ZA¥OHERIHR

Vi-1. BR 1, 2, 3 SHRBRICKT IEBRER
a. BREE
1 58 : FOEKBEN 116 MU/
2%, 3SR : EOEAKEER 118 MIEA/NE
b, i & 4
ZOHE—HoMEIFESRoOGEERKEYELE L L, TO EMCHERLICFAOKUKEZEHE L
o BELENNBTS LA TH SN, RBpIECEERTCs AR cd s, NETRERBRTCX
D BELEOWMEN LR TR D, PHMCRTE L 1 SRBMCBELEOHEN 2 b h 5RETSH
B, B 1 BRRGTIIERRBOFESL TS ), 25HRBE
VBEAE 20~25 EOMNERIEERCSH b, 3 SREUII 2 FRR N B
o EMAECRE Lic, HHREITIERRM L H 250m B2
76 o T, HFRBHICAERN HEBHE LR E L TUREHE
ROV, ¥, MEMELOEERAEI K- OTIhD

OO
20 &

40

TN THEN D, ° I
| SRR ONEEORY ¢ § BRCRLEY, BwEo [..

EBIoFDLE I THD, : 21 By
LR : #92 cmo AFDOEE, R HICHER, %01 _::' '0‘ ) ‘0“,;~-

FIR : fo2em, #<HEB 1R M B

HE : #93 cm. MIRRD b OBRICHER,
A8 1 0~20 cm, BB (7.5YR2/3), BHECEL, Ah
L, Bt FRREE, Bk, JLTFEL, &

% 18 W F0 1 5R Bt O-LEIE
Be- (Bip-g) B4

Fig. 18 Soil profile in Hayaguchi
plot No. 1.
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#£ 19K F025RRtOLENE
Bp B4

Fig. 19 Soil profile in Hayaguchi
plot No. 2.

LB IgLAER,
FJB : #01 cm, HER, ©RHE,
HBE:#1cm, B,

ER, AKELL,
Asf8 : 20~35cm, B (10 YR2/1), EHEC Z i, B
+, BRREECCRE, B, B, AEESL,
Aqfg : 35~50cm, FE#BE (10 YR3/4), BHECEL. A
hEbThiebbh. Et, RPB, BRIEL,
Bifg : 50~75cm, FE#KE (10 YR5/8), BiEd 7L, Bk
#A, REEKEO/NMInES L, BEREE, B,
Bfg : 75cm~, BAEMRE (1I0YR6/8), AhF% L, B
s, B
Blbo X 5 eENEO BRI b, 1 5RR oL
P HC B E L EOHEN T > T\ 5 Be-(Biv—s) BAHs ¥
EINB, DFCHENEOFR S IRIEERRTL, vy =
FY (3), 775E(3), 7%(3), +u7#:(2),8=vY
F(2), 4187 A=F(2), vAv (1) n¥iinoTw3,
2 SRR OWTEBOMSMIIE 19 RD2 kD THY, £
DEWEORBIISOEFD L TH B,

A 1 0~10cm, BB (7.5YR2/3), BHECEL, ANREEEL, Bt FREE, B, LT

ML, RERS L,

Ao : 10~20cm, FEBE (7.5 YR3/3), Bz &l BhEML, Bt OB AXBREEL,

40

60

30
2520 X B 3-53RERH oo HENTE
Bocd) B+
Fig. 20 Soil profile in ‘Hayaguchi
plot No. 3.

Big : 20~40cm, #ta (7.5 YR4/6), BB, BEREEE,
BR, o,
B:fg : 40cm~, BIBE (7.5YR5/8), BhECEL, B
R, B
BB X 5 is B o RBIRISH b, 2 5RO ET
Bo Mt HEIND, D& MEMEORD RIMELT
T, 2FVERIV(4), I¥IIVAL(4), TI¥H~
RX3:(3), ~EAL4F(3), 12v¥(2), PIT¥vav
=(2),VavF(2), 7V wo¥F (1), v7xyv¥(1l),
75¢€ (1) igEein,Tw5b,
3 SRR OMTETHBOISMITE 20 KDL THY, %
DRWHEOTBILIOED LI D TH B,
LB:RLAER,
FE : 492 cm, MHRCHERE,
HE :¥92cm, BB, BOHICKER.
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Table 33. Physical properties of soil in natural condition.

’ ; B R B 3
] cmw | i e x| wem AR TR T e bises ®__Sand mOW R k| £ %
OB 3 3
; . Volume | Water | Moisture . Air B OB M w 2
Plot Type of |Horizon| Depth weight | bolding |content of Porosity capacit Coarse Fine A Silt Clay | Texture
: soil g capacity |fresh soil pacity sand sand Total
cm % % % % % A % 2% %
A, 0~20 43 65 54 80 13 22 35 57 20 23 CL
12 (g‘;};_z) A, | 20~50| 37 72 58 84 13 28 30 58 2 20 cL
B, 50~75 52 65 56 78 7 19 29 48 31 21 CL
28 Bb A, 0~10 53 59 46 75 13 20 24 44 36 20 CL
4 A, 10~20 64 62 48 72 10 22 33 55 31 14 L
A, 0~10 50 63 45 78 13 16 29 45 33 22 CL
35 i Bo(d) A, 10~20 55 65 47 73 9 18 25 43 32 25 CL_
B 20~40 52 65 52 69 6
#H3Ek L+ B o ¥ HEHE E D
Table 34. Chemical properties of soil.
= EWE’ ?;* )
URET 211 I-aE- T BRI | KR |2 R |2 @ | ox | EREE) BRELE UL ) o 8
H . Base Exchangeable base Degree of R
Type of |Horizon| Depth | P Exch. Hydro. Total Total C:N |exchange Ca, Mg |Absorption
Plot soil acidity | acidity | carbon | nitrogen ratio | capacity Ca Mg <aturation| of soil
cm 9 9 9% % m.e.[100g] m-€./100g| ™-€-[100g 9% (P:05)
Be- A, 0~20 6.0 3.0 84.3 8.9 0.5 17.1 32.5 2.49 0.94 13.63 1530
15 i (Blb-E) A, 20~50 5.2 3.0 84.3 9.4 0.31 30.3 43.7 0.68 0.2 9.60 1800
By 50~75 5.6 0.3 19.6 1.2 0.31 3.8 16.5 0.12 tr. 2.08 1500
A, 0~10 5.0 7.8 83.3 7.6 0.37 20.5 38.3 1.42 0.51 6.58 1080
2% i | Bo A; 10~20 5.0 10.0 83.3 7.7 0.37 20.8 28.7 0.77 0.20 3.38 950
B, 20~40 5.4 5.0 46.2 3.0 0.31 9.7 20.0 0.11 tr. 0.55 1080
Ay 0~10 5.1 24.0 75.8 6.2 0.39 15.9 23.1 1.43 0.4 7.97 1180
35 #t | Bo(d) A, 10~20 5.2 18.2 51.2 2.7 0.27 10.0 25.8 0.22 tr. 0.85 1620
B, 20~40 5.2 36.3 45.7 0.8 0.11 7.3 25.2 0.10 tr. 0.40 600

CEEEH) 2N 2K B O ST QO BIEIWEETE ¢ (Usk 1 frk

— L3l —
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AE: 0~10cm, 2#E (10YR

W max:
S G R/ w e Amin,
N N

Example: BRRRRRRRRRIE—] AR 2/3), WHEEL, T
H’E;err‘l 0 20 40 60 80 o, L, HEHEEL, kiR
R NN e
r B N M, B, SOEB, B
e NN ) % Lo
s | A N EE RS
- AgJB 10 ~20cm, B4 (10 YR
B, NN 312). R Atss SURME.
AAANA EEEL, & B, EXES
A RS N
2 %1t Lo
A RSN N By : 20~ 40cm, e (10YR
~ 56), AhE % L, WHE
Ay Ny
+, B, R,
sve | SR N T
B RSN N BLED & 5 e LARRHIH T O T A48
S : fine soil, G : gravel, R : root, 7B, 3THBHOLE Bo(d) Bt
W : moisture content of fresh soil, BrHEIND, 2FCHEMEOR D

Wmax. : water holding capacity, Amin. : air capacity. ’ — : R
e BEERRTY, ¥(3), ¥
#21 { ARREOEEHR s ARk
Fig. 21 Physical properties of soil in natural condition. vAF(3), F=TARI(3), 1F0H

(2), PV T7vvrav=(2), Vav7(2), 7V vF(1), v5€ (1) fEiin-T5,

ERBHOLEBWEL D, BT CEBRIER LTRSS 2 it -1, TOMR, HEME
i35 33 BB XUHE 21 MTRT LRV ThbB, ChLONHEENBAD L, 1 5HBRHOFT2,
SERBRM L VKRG ENS L, BT LSS RE L skirh—& LIcEE? A bhvs,

DECACEIMEEILE 34 RRT LRI THSB, chick b, BEELEY v REEELECI
Lichio TR Bt f E, BRAE, BREEESENNS, BEH L I —HT2EA?L LR
50, SR OZTFMEEO S IR L KL TAH D L, LENHEREIILE Y RIF LTV 20 E5
Thb, 1 FRBMOE 2 BRI HENEREEENS L, V VERIIURED 1,800 L K& W EXFRLT
VBT Eab, KUKERELEOWENLLbR T3,

KEBWE, RRMBCRLECE 2 BT (RBOFEEN 16kn 08, HHE 28m) Kk 58K
fExRT L 35 ROLBY THB, ZOREHCL DL EFHBKE 9.9°C, BKE 1,775 mm, KZE
13 100 em LT TH 523, RGBS L b BRERE L, WK - TWa b, SEES,
kR, BEEBISVHIDOLEEINS,

c. RROFE '

FEBHIIRRE A F R RER#IC 1954 £ A X% ha Hich 4,000 ROEE THEE: L icEMaic R E
Lic, REMOERITESLTIEL T5 X 5 0rdicht, Y omBeHREBOME) bEREIE
{TBHZ Lk, % » CHEMELEOTE U4 T LIRS OTRL2ET 1 BRI 0.1ha & L1,

MEX I OERIES 2 52 1 Kb v SEMEIEK, fFE&0 16 EHEEXf X OEARX O 3 LE
Kel, bz Uidkcinbins ol HIEOHTEXENEL A TREERZL OthoRERit & FiEOT
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Table 35. Meteorological observated data (1938~1953).
[ » B BT Takanosu
Jdt & North latitude 45°15’, 3 #% East longitude 140°23’, ¥gik& Altitude 27.9 m.

Total

Jan. | Feb.|Mar. | Apr. |May | Jun. | Jul. |Aug. | Sep. | Oct. | Nov. |Dec. years

% AVRES oy | 8.3 2.9 0.9 7.6 13.4 18.5 22.8| 24.7 18.8| 12.4 5.8 0.1 9.9
ﬁ%ﬁﬁMaXit?;gf(oC) 0.1l 1.0 5.0 13.1/ 19.3] 23.3 27.0| 29.4| 23.9| 17.9| 10.4] 3.2 14.5
RESE VT ooy | 6.9 6.7 3.2 2.1| 7.313.6 18.9| 20,0/ 14.1] 6.8 1.2 3.2 5.3
BB nre cecocy | 74 7.6 8.2 11.0 12,1 9.3 81| 9.4 9.8 1.0 9.2 6.4 9.1
BE K ipredggﬁ'(mm) 122.0| 87.2[111.7|131.8| 99.6|144.0[226.5(163.4[227.2/160.8148.8(152.3(1775.4
TR A‘;Iel‘;ft‘flre(%) 82.4| 80.1| 76.6| 70.9| 70.6| 7.2 81.9| 79.8| 80.6| 82.3 81.7 82.9| 78.9
RERR P\fv?ggil(i'l?rgection Wiw | w i w i w, w) wiw W)W ‘W w

Snow
=
BE R e (em) | 74-0] 89.0 77.0| 24.0

#1%5 First frost 10 A 21 B, %5 First snow 11 § 10 H, %2 First continuous snow-cover 12 A16H
#5s Last frost 5 A 4 B, $&XSE Last snow 4 A 5 H, ¥#3 Last continuous snow-cover 4 A1 H

BTRIMote, TV IIREERSFEMT6 ATAT AL 8 A LAZAICE2ME, 5EHETLT ATH
CAH1EB o, ZORITB I8 - THigly,

d. RBRoOER

HEEIAREH DA EEC KT 218E, BTERBIVWEERLYRTL, F 36 ROLEHITHS, ¥
o, BEERRRES IUTOREESE 37 RiRLic, UEOREER,OOFO L 5 ERSALR
2X5ThB,

(1) HifEMERRC 31T 2 EERMBRERRIC OV THIIER L EBIER 25 L T4 5 &, £3EROL
THOMIER ERIEKICENTRE {, BEOHREIHERR TRObIS, thEhHThbbT L
118~303 G, IEZics /e h OEABOO NS, HIERPICHESHELHBRL Tx5 L, 1| SRBRHTIX

SMEMIEK X v 16 EMEIEKOREENKE S HIEEANOHENRBDHLN B, 2, 3 FRRBTIRE
BCESALRTHRIRD LR X 5 Th b,

FERAC B R A LB L TR 5 & BEERMBRRETIESTED bR ic W%, BT, Bo, Bo(d)
B+FEnH A Be-(Blo-r) BHEI ) D TASWVERIRDONS,

(2) HEBEECKT»HEEMRERC OV THER & EFER 25 LTAa5b &, £FRRBOL
FTHOMEK & FHEIEKIC KX TAE L, HIEYEE L AREEOHREIMERROEMCRD NS, L
2LEETHObT L, 1 SRBHCIIMIEYEE » ABEOHETH S, 2, 3FRBRMTIIARE
X & dHEEMEECHXTNEL, BHOBRIITBDONDB L 5 Thb, Tichb, FERICHER X
BREDOKXI B %5 L, Be~(Blo-r)>Bo>Bo(d) DIET, RBtE+HE L v REMSEICK 5 Liat
> TNE e BBRCSHY, BB TH LT & Bo>Bo(d)>Be-(Bio-r) DIECHCFEEELEOH
NIWCEREC S D, DECHICEBINOMEL RS L, £RBRM L HERIS I EHEFHRER,
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Table 36. Height and diameter in every years.
(mean)
5, 1954 10, 1954 10, 1955 10, 1956 10, 1957 10, 1958 10, 1960
E X _ ., — ) — e g — —
e R P TR W W KR W A RUTE W A THE W A TR W A UCHE WA |8 | R
Plot |Treatment . basa . ,pasa . ,pasa . ,pasa . _pasa . Basal | Diameter . Diameter
Height |diameter| Height |diameter| Height |diameter| Height (diameter| Height |diameter| Height diameter| at breast Height at breast
cm cm cm cm cm cm, cm cm cm cm cm cm cm cm cm
% .
‘-‘ﬁﬁﬂiﬂlﬂl: 26.0 0.7 40.5 0.8 72 1.4 116 2.7 167 3.8 219 5.0 1.7 295 2.9
Unfertilized| :
8
1 & ﬁﬁﬁHEB: 23.6 0.6 39.7 0.9 79 1.5 132 2.7 176 3.9 222 5.2 1.8 312 3.5
Fertilized
16 } :
ﬁ?&fjﬁﬂz 26.2 0.6 46.5 0.9 91 1.7 144 3.0 198 4.3 245 5.5 2.2 354 4.1
Fertilized
X
%ﬁ@ﬂﬁl: 27.1 0.7 34.2 0.8 60 1.3 102 2.6 147 3.7 178 5.0 1.2 213 2.2
[Unfertilized
8 X
2 B 'fﬁ}j.ﬁ'_i;ﬂE{E 28.4 0.7 49.1 1.0 85 2.0 137 3.4 183 4.5 244 6.4 2.1 299 3.4
Fertilized
16 X
ﬁ?ﬁ.ﬂﬂl: 27.4 0.7 48.7 1.1 94 2.0 140 3.4 194 4.7 244 6.2 2.0 300 3.6
Fertilized
X
ﬁjﬁﬂﬂl: 28.0 0.6 34.5 0.8 60 1.4 100 2.6 146 3.7 192 5.1 1.3 219 2.4
Unfertilized|
8 X . .
3 5 M@BBE 28.4 0.7 45.6 1.0 78 1.9 123 3.3 167 4.5 226 5.8 1.8 276 3.0
Fertilized ; . :
16 X
'fﬁﬁ.ﬁf:ﬂ[ﬂ'[: 28.7 0.6 47 .4 1.1 85 2.0 123 3.4 174 4.6 224 6.2 1.8 279 3.1
Fertilized

— 08T —

SR YR

& 1918
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Table 37. Effects of fertilization in every years.
1954 1955 1956 .~ 1957 1958 1959 - 1960
sen | o o x| EEFRE R HrEER BEER ] 2 EfE o
Plot Treatment Annual Annual Annual Annual Annual Height
height . height . height . height . height . increment .
jincrement Ratio increment Ratio increment Ratio increment Ratio increment Ratio of 2 years Ratio
i cm cm cm cm cm cm
M X,
:;Kiﬁtﬂlﬂ [;i 13.6 100 31.5 100 44 100 51 100 52 100 76 100
nfertiliz
8 X
1 Hib FL@?@;.’]E‘.E 16.1 118 39.3 125 53 120 44 86 46 88 92 121
rtilize
16 X .
FF&%HEE 20.3 149 44.5 141 53 120 54 106 50 96 109 143
riilize:
! B X
I?flfﬁfrt{jlizgi 7.1 100 25.8 100 42 100 45 100 31 100 35 100
8 fEIEX
2 Bib Fertiﬁ;ﬁize d 20.7 296 35.9 139 52 124 46 102 61 196 55 157
16{E AENEX
Fertﬁiized 21.5 303 45.3 176 46 110 54 120 50 161 56 160
& e X
é‘fufjg'tili Eil 6.5 100 25.5 100 40 100 46 100 46 100 26 100
Z
8 fEHEEX
3 Sith Fertilizel(_l—_‘ 17.5 265 32.4 127 45 113 44 95 60 130 50 192
16 AR
Fertilized 18.7 288 37.6 147 38 95 51 111 50 109 55 212

Gz 2 NG 2RI QLT O BISWEIET ¢ Vo8 N HIEM

— Ie1—
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HLIeKREL, BREEEOHREVHEBRER K > TROLND X5 THS,

(3) MEEIFEHOREEA 5L, AR LABEMcKERENZLNT, HIEHRITDLH
L5 Thad, RERHICIIEEINCD, BEHROLLbANILic—EOHMANBD bR /Lo
T b,

(4) HilE# 34EE 5 54 ¥ colicit, FRBIMORIEK & b, ThLhOEEMEIRX O EER
BREELOENE - L BSOLNEL LB EENL D, TRUE, SiciUHER OB BEMKRERN
W3 AEANED OIS, O X5 RERICOWTIEEOFECHIEK Lz,

(5) BHECOVTHIER L EMEREME L THRD L, FEEL HRROFIEL, EFEET
BIZ LT, LEVCRZOERKEL RAEANLDND, BE 7TERORRICKT AHECOWT
EER LT KL T4 B &, Be-(Biv-s) MALECKITBEA2ELE L, Be-(Bip-&) >Bo>Bo(d)
DI/ i BERCH B, Fi, EMIEXK:OETIE Bo LBkt 35805% b A&, Bo>
Bo (d)>Be-(Blp-£) DIETRESELZEOFIVNIVERICS B, HIEE LBEOBERICOVTHRSBL,
1 538D Be-(Blo-e) BHEC kL TIHEENS 12 CHERRENREFTH 54, LohoRR
HTIRiL - & H LEHREIED bRV,

(6) BTER, WEERCOWTYH, HERE L AROHIRSENRBDOND, RE TEROBAT

FiH B PEIEERCOWTARS &, HIEC L 2ERREOK

m N
0 ?’T\'%/,-“"_ F ) st&iz Be-(Bip-e)>Bp>Bpo(d) DEER WD HI B, HE
/| NERTEN A Eaﬁ@ﬁtﬁoﬁéﬁam, 1 BRBHIC B\ T HEIEE A5\
ot ae BEBHESRECERIBD DR B, EOMORRMBTIX
| B g, - ¥V LEERIEDLRENLS Tha,
------ =5 VI-2. BEACEBRINICds|T DRBRIER
40 - 0 777
o g a. RN E
19 = f"‘ Bz BEREMBER 50 HREE/NEE
o4 7 ¢ -0 b. 3 # &
] e BB LIC X o TR S LR & ORI 2 ~ 5 B

8 22 M BEBBRh OB

Bp E4-38

Fig. 22 Soil profile in Noshiro plot,

DOPHECHHTH D, BHREKT 80 m OPFICRE L1,
Z DR OB EZROBEEIKE &g - TV %, RBRHIC
RENFLEERELRE L OVERE L B L7203, £0

538 & BRREOEEME (BB
Table 38. Physical properties of soil in natural condition.
o B K | R & .
K| B kR | Bkm | Sk DI el )y
B 2|8 2| water |Volume| Water [MoisturefLiFE &) 4y ¥ B MRS 2
. permea-| weight | holding | content ... |capa- . Silt [Clay| Texture
Horizon|Depth | bijity capacity | of fresh Porosity city [CoarselFineTotal
, soil sand [sand|
cm|  €¢/min % % % % % % % % % %
A 0~20 85 62 69 53 75 5 13 191 32 | 39|29 LC
B; [20~35 12 78 64 56 77 2 15 | 26| 41 | 27|32 LC
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#39% HRREOLENHEHE GER
Table 39. Chemical properties of soil.

B\ 0K oyl s o monarm| ok

ax-I0%)

B fr|gE 3 Exchangeable RIFIE |RIERE
pH |Exch. [Hydro.| Total| Total {C: N B;;i base Dég‘; e&gﬁ xt@bsorg-

Horizon| Depth acidity|acidity|carbon|nitrogen| ratio ec);; acit);c Ca Mg | satura’ Sxooix; o
cm » Y1 % %! m.e.[100g,™M-€.[100g/M-€-/100g] tion % (P2 0s)

1
A 0~205.2|16.6 | 72.3 | 6.8 0.30 I122.6 24.95 7.89 4.86 51.10 800

B, [20~355.1|61.2|76.2 2.7 0.12 122.3} 20.85 6.26 3.21 45.37 780

ErRT s 22 ROk THY, Bl w
S ¢ R /W T VAmin,
HEORBR2¥D LB ) THD, Example [KERKXAOXKS \ R
B i
FH)B:#2m, @FEFELTY Horizon..
THELR, A

ARE:0~20cm, BEHRKEG, Biiza

o HEEL, PEREE H,

S : fine soil, G : gravel, R : root,

PR AE, EERS L, W : moisture content of fresh soil,

BB : 20~35cm, KB (7.5YR5/4), Wmax. : water holding capacity, Amin. : air capacity.

AN
CAAAANY

40 60 .. 80 ooy

- I

N s
crmRErRT Mzl P B E ARREOREHRE
Fig. 23 Physical properties of soil in natural
EEEAL, FERREG, B, # condition.

Bfg : 35~65 cm, ##@ta (10 YR5/6), AhFicEL, #t, B, &

HUEoX 5 e ERNEOHENISHE S, - oRBRBOLEX Bo BB L HE L, ¥4, WEH
EDOBGIEBMERTTE, 7%(4), HvAF(3), #7791 (2), 35 (2), a~=*x (1), ¥+
(1) 7eeig-T B,

DOFR, WEOSBNL,LEMPERL TEBLEMIEZI in-7c, TOKR, BENEEIE 38,
39 RE IV 23 ICRT LI ThD, Chick 3 BB PHEOBVWHESRENSEL, %
DD TEOFKE IEL BEMMEILEVEFLIVLRVA, BEESE, AMENKE 2N
HBiiRFTHD,

FEBRIRBRM LI TEITERVOT, FORRM E AR LEVE / RECsT 5 BREL R L
(% 36 RBR), oI B, EFHRE 9.9°C, BKR 1,775 mm, ETEIL 100cm LITF &g
> T\ %, RERHOUEH I HEIE S FBIMICEW & 2 ATH S0 b, K[BILZ DREITIZITAVIRE
LE2bR, AFOEBCIEIN KSR VL L), B

c. RBROFHE

REA TR R A A F IR, 1955 SEFAF % ha bich 4,000 K THER LAcEMic e L
1o, MERIIOFEBES 2 BLHEAR 1 Kb 5, 10 fH, 20 fHE, ThEhMIE LK S X O
XD 4 MEX L L, 1ABEROER 10mx40m=400m? T2E< b 22 LOFBEL & VRE LI,
HifRL 5 Adhd), KEERZofoRR & ACERNBL AV TRk, % 7, 1959 SEAMHEX
COERER 2 52 ER L AELTGBIEL, TAYIREXIEMI6 ATAHE 8 ALA0FE2H, £
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Table

40.

Height and diameter in every years.

(mean)
5, 1955 10, 1955 10, 1956 10, 1957 10, 1958 10, 1959 10, 1960
X - . . — — . — o — . -
BB R e o | w | o | B A RCEE | W B | RUEE | B B | RTEE | W F | OEEE | 8 A WA
Treatment Height | Basal Height | Basal Height Basal Height | Basal Height | Basal Height | Diameter | Height | Diameter
diameter diameter diameter diameter diameter at breast at breast
cm cm cm cm cm cm cm cm cm ] cm cm cm cm cm
I I IR X
Onfertifized 27 0.6 43 0.9 70 1.6 114 2.1 152 3.1 210 1.7 266 2.5
5 fEHEIEX . :
o 26 0.7 47 1.0 87 1.8 124 2.4 175 3.2 230 1.9 287 3.0
10fEHIARK ‘
Fortioen 26 0.6 51 1.1 85 1.7 128 2.7 184 3.8 258 2.1 312 3.5
20fEHEARX
e 26 0.7 64 1.4 108 2.1 151 3.1 227 3.6 303 3.0 364 4.5
BA Rk BZEERCET DR E G R
Table 41. Effect of fertilization in every years.
1955 1956 1957 1958 1959 1960
BEEM 1 E EEEERD ] BEERM e EN
R K (BESTE ks R Bk KRR BN R R E B| K K| KEE| K K|REE|lK X
Treat t Annual Annual Annual Annual Annual Annual
reatmen height Ratio height Ratio height Ratio height Ratio height Ratio height Ratio
increment increment increment increment increment increment
cm cm cm cm cm cm
%ﬁ?@r’t}%z%d 16 100 27 100 46 100 38 100 59 100 55 100
SFE@E%% 21 131 41 152 37 80 51 134 55 93 57 104
lgﬁzﬁﬂl‘%‘? 25 156 34 126 43 93 " 56 147 74 125 54 98
20fE IO 38 288 44 163 3 9% | 76 200 76 129 61+ 1

— Vel —

FHREEERY

41918
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RLUESFEHETR T A LACAELIEF -1

d. BBRoOKER

RRABAAEE ) D AERC KT AHE, BETERSIVCREERYTRTLE 40 XDL k5 H Thd, ¥
fo, BEEHRERERIUCZOEEEXE 41 RIRLIC, U EOREERE,LD, 2&F0 X 5 EHANED
h5k5Thb,

(1) HEIRMERC T 5 HIER & SRR Of B EMRRR AR L TARD 2, AMIEK 2 AT
K tXTKRE L, HROHEIEEREOECHDOND, TOEPEELHETSH b bT L 130~
240 OREHMETL T3, HEEEEFIEHROBRELS &, HEENS VG CEEEHRER,T K
& MR DO BHBEIRD BN B,

(2) MR 2B HREERD L, BHEX & bEBEKIC BN THEEMRERNKE  JES
DFEFENTADOND, LivL, HEENOHECIWEED X 5 k—EOEHMIIRD LKL,

(3) MEIE3 BRI AEBENREREYZ DL, HHEK & bEHIER X 0/NEie-TEY,
EOBHRILE > BDLNINX 5 TH S, .

(4) HilB 4 FEHciE, MEECET LAEEEMRERENS R UERIEK 2K &< S bEb b EN
2, EHER L ORI & ) HEECED LD,

(5) HEWHSEHOFWSBIELYR i, 7, BELEEOMBEFEHNIRRES X ' O”EEZS
r, 10 X & 20 ERXCRREDOHMHTED b HTEERE O RREIPGCET, BEOHEL
EoLAen k5 ThB, SEETE, &rULAEMIEK YL ) KRESTEbIEMCHD, S DCBIES
FEETITEREX &L OZER—E LN -TED, RXVBREOHEIBDONLNX 5 THB,

(6) BWECOVLTEMIER 2 EBERK 2L TR 5 &, FHEXKE DVWThoFECELTHRE
<, LodEMIEK & OEIERIEBT I Lich s TLEVIEAE /R » T3 X 512, MEmET
BEREOECRD bR S, RE 6 FEH O ATHIT 2HE T, EMEEKIC T 5 ERE T 20cm,
10 XTIz 40 cm, 20 fEE CILH 100 cm BEOEMSABK, HIEEANOBHEIRBDON B,

(7) BEER WEERCOVLTHEERR L AROEMCSLY, ﬁfﬁﬁﬂ%ﬁﬂt%%@*ﬁﬁ’&ﬁi?%&bb
ns,

m . L
VI3, ERE 1, 2 SHBMCHT ZHREER o] ﬁﬁﬁ%@f{ﬂw Fon
a, IR ALE 1, N . ".ofa ,
HRE EHBEP 30 HEEL /I 28 N '.,I‘
b. i H % | o
RBBTREAC 2 1 FRGE LTS, 1 SRR, HE- | | ©\ %T
W BRATICH » TCX IBIAHER 15 OWRENET, B o N B
WEH 220m DL ZATHREL T, ZOFEOHMEIIE=R o y
DU SE & 75 5 Tl B 51 |
1 SRR AR LB E LR L O . 0 & 2T

Teotedt, FTOKBETTLE 24 ROLshThy, BIE % 24 B AHA 1 53RO LRI

TRIOEDLE NV THD Be B4 (HhAH)
P ¢ Fig. 24 Soil profile in Gojonome

LEB:#lcm, F& LT 2ENELHER, plot No.1. (Flcod plain)
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FHEDRE : 892 om, BAERCHER, FRREEENAOND, S8, NERS,

ARg 1 0~30cm, RBE (7.5YR2/3), THRPLLBETELET D, BHECHED, HELE, Lif
GERCREEE, TN ORRBESREL T B, He K. 1B

BJg : 30~70cm, Bi#RE (7.5YR5/6), BLOBELXET 5, ANEFREL, #E, EfiXhEoOBR

e % 15,

Blbd X 5 e HRBIHE OHENER, D, 1 FRBBOIEI At Be B8 L 8 L, *
7o, WEMEDOR b R2MEETRTE, Vav AV #(3), 7#27%(3), ~A4X7¥(2), %3

v(2), vEoAv(1), T¥3 (1) in¥rit-TW 5,

2FRBIIL, 1 SRRMCHER LA THRRNEREOEM T, HHEN 220mo & & ACRE L,

DLEYTh5,
LB :#1cm,

Hi3158Bi L AU EEROFVEF OB THS, Riji
CRENELERBNEARE L CHEREY S - oo 7o, *
DISHERTLE 25 KoL BhThY, BMEOTTI X

FB:#1cm, MR, B,
HE : #92 cm, FRCREES A DI SD, AHDOINES .
) - A :0~10cm, EFRBE GYR3/2), BWHECED, HE

60 -
’ : B, EIRIERCREE, TN OSURES
orn—-25 o= 078~ e s . ) -
PR, M, LT EL, B~%8. AKX, EX
# 25 X #HEE 2 5RBRt O EWE -2 2N

' Bo B+ (BeaAth)
Fig. 25 Soil profile in Gojonome

A8 1 10~25cm, [REME (5YR4/2), BHECEr. A

plot No. 2. (Flood plain)  hEwal, WHEEL, NOSREE, B~

TR

S G, R /—_\N——W"Mx'—\/\mm.

Example KX R NN
& 1M 20 :
0
ﬂovi;on L 1 4| ! 6|o ¢ 810 s 100 %
Ax % § N
]2t [ i
Ay

R
NN
SN N
SN N
N O
NP
NNRNAN
SN
RS
NS
SN
NNSNRN
R
S NN
RN
RN
NORNSS
ws\\\
NSNS

N
N
S
o
N
N

BRI
R
2% | A B

]
1

PSS
s
PN
KX

S : fine soil, G : gravel, R : root,
W : moisture content of fresh soil,
Wmax. ¢ water holding capacity, Amin. : air capacity.

%26 X HARBOEZOWE

Fig. 26 Physical properties of soil in natural condition.

B~ RARS,
BB : 25~60cm, JKiEE (5YR
716), BhEIEL, HE
Bt B, BB,
BlEo X 5 i BRI o TE R A
B, 2BRBROIETE A
® Bo B {WHALL, £, WE
fHEDR G I DEERRT L, ¥<7=
vIOv(4), ~M4ZHFY(4), A3
v(4), +4(2), 7TFx7%(2),
HvAHF(L), 7TH (1), FF*3=
(1) REelg-Tv B,
HERRMOLERBWEL L, BT
LR AR L TBLE SRR T
75 otce TOBLFMWEERTLE
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Table 42, Physical properties of soil in natural condition.
P P EZ 22 . 5 ) R
sg | EHE g o g o |BNH | F MR SOCEEE S K B | e s _Sand LR R
Type . pzzfgee;_ Vol'ume holding é\c/’[gitnutr:f Porosity Air_ g)arﬁé% nﬂ]'«‘in? =t Silt Clay |Texture
Plot of soil Horizon | Depth bility weight capactiy fresh soil capacity cand sand Total
cm cc/min % % % % % % % % % %
AR 0~10 250 29 101 57 82 — 8 17 25 27 48 HC
1 Bith Be
(Flood -
plain) AF 10~30 130 55 75 57 76 18 33 51 18 31 LC
A, 0~10 133 59 75 55 74 —_
25 Bp A, 10~25 | 79 64 66 50 72
(Flood
plain) B 25~70 59 43 76 60 81
BB LEOLENIHEE &EH B
Table 43. Chemical properties of soil.
e
o | W KB |2 R R |2 @R | kw | mase | Boaonoeox (05, 220 0 BR
SHERH B o X Exch Hvd Total Total C:N Base Exchangeable base D £ |Absornti
Type pH ac)iigit.y ac¥dirt(; carobﬁn nitr?):en ra.tio exchzsnge %g; el?/[go sorpon
Plot | of oy |Horizon | Depth capacity Ca Mg saturation ?; (S)Ol;
cm » n %] % m.e.[100g| m-e./100g] m-€-[100g % ¢
Ar 0~10 5.5 3.5 61.0 7.7 0.61 12.6 51.22 18.86 12.72 61.7 1220
1 FHh (BE AF 10~30 5.5 8.0 65.8 5.3 0.73 7.3 39.08 6.87 5.56 31.8 1590
Flood
plain) B 30~70 5.4 18.1 54.2 2.4 0.29 8.3 41.30 3.32 2.26 13.5 1550
A, 0~10 5.3 3.0 65.8 9.0 0.82 11.0 62.26 19.48 13.80 53.5 1430
2 Fith (I%D A, 10~25 5.2 15.6 67.3 4.0 0.48 8.3 41.86 5.46 4.55 23.9 1600
ood
plain) B 25~70 5.7 12.1 45.2 2.1 0.14 15.0 39.17 7.24 .2.83 25.7 1320

CERHEH) 2N ANH AR ORI O BB EIETE ¢ L8 AL M

— 81—
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BuUuEr SSLBRNME
Table 44. Meteorological observated data (1951~1955).
* )l B OKawame

Jan. | Feb.|Mar.| Apr.| May | Jun. | Jul. |Aug.|Sep. |Oct. | Nov.| Dec. 3‘:;?;

_= Average _ _ _
RHEEE tomp.(°C) | ~1-3) ~1.1| ~2.8| 8.9 13.0 18.4 22.7) 24.3 17.0/ 13.5 7.0 3.3 10.7
Maximum
EERR temp. (°Cy| 2-1l 3-6 6.9 14.1) 18.6 22.7) 26.8} 28.7| 24.5 18.5| 11.2| 5.8 15.3
= e emge Minimum _ _ _ _
BESE tomp, (°C)| 4-8| 73-9 ~1.5| 3.6 8.4 14.0 18.6 19.9 14.5 8.4/ 2.7/ -1.3 6.6

= Temp.
KRS difference(°C)| 6-9 8-2 87 10.3| 11.6) 8.7 8.2| 8.8/ 12.4/ 10.1| 8.4] 6.00 9.0
7ok R P’edpita(t;"q‘:n) 153.3| 62.2/106.4 89.8| 94.5/121.7133.5/117.8119.3139.7[138.9[122.91400.2

- Snow
BESE cover(cm) 50 79| 24 2| 5 19]

42, 43 FEIUH 26 ROL B0 Tho, LEDX J fnkiRnd, MREMOLHE: LAPRECEK
Hieabhs Lk 5e, BRONEIREFTHD, LENEEELS2 &, BESFH ERSRCERIEES
EENEL, BRARDIEDLDTREVIERCBI R ThHs, LK, Bt~ 73 vy 25BN
EbDTREVEHNZ LN,

SEERTRBEHICHLEVA) B/ GBI bHI4km O 8) TR LCRGE T L, #
U RDEEYTHD, Thitkbe, FFHKR 10.7°C, FHIKE 1,400 mm Lig - T5%%, RR
TR E L Y BMOUMBCEEIN T 210, COREFI I IKJEITETLEKEIE T OL
HEEIND,

c. RBROF %

FRBM L b, KARES Y 7K, 1955 FFRAF% ha Hich 4,000 A& ThEE: LiciEbt
CERE Lic, MERIIOBERCE 2 5% 1 Kbizh 5, 10, 20 B FRMIEL K & EHIEX O
4MEL L, 1AEKOEEIZ 10mX30m=300m? C2[E< h iz LOESEEIC X » TRREL, MR
15 A4, TRV TKEER OO & AEOFTE TR it » 1,

d. RBROER

RRBHAND LAEEC KT 5E, RIEER IOCWRERLTTE, # 45 ROLE) THD, %
7o, WEEHRRERS IO ZOEEYE 46 RN LI, UEDOREERND, 2&D L 5 BRI D
bhs L5 Thb,

(1) HiMBMEEOHEERRERCOWTHRS L, WTNOHEER b EMIEKIC X ThThicKE
WEEThHD, cheEThbbhd s 100~130 Thh, HRHEILE I RS SBDLIIY, 1B
B ISR LR L T 5 L, MEFHRER, KL b, Bo BEHEOHLTHCKEVWEET
FLIERRD ORI L 5 Th B, '

(2) MEBEEOHBEMRERYSS L, WThOMIER bEMIEK %L, 1 SRBBTIL
LASHIER % T EhsHEmChH Y, HESHRILE - 2{BDdOhiit- T3,

(3) MERE3FEEMBCE - THBBENRRBECENALNT, HIESHFRIIRDLRIg,

(4) BECOLCTAEMAZRHLTHRS L, HESEEC R ThTHEIEX OF 2355 MERHER



FAE FFELCREIT P ER L OCER
" Table 45.

(F 3 B

Height and diameter in every years. (mean)
5,1955 10, 1955 10, 1956 10, 1957 10, 1959
Bt B K = _ = _ = - = - - -
w4 WOm| R T K M AR T OEE W E R T EE WA RTEEEERTEE
Plot Treatment | Height | Basal diameter | Height | Basal diameter | Height | Basal diameter | Height | Basal diameter | Height | Basal diameter
cm cm cm cm cm cm cm cm cm cm
A 0.5 52 0.9 108 1. 155 2.5 304 3.2
Unfertilized
SEMILK | 5 0.5 53 0.8 107 1. 154 2.7 304 3.2
Fertilized
1 S
OB HRK | 0.6 57 0.9 109 1. 158 2.7 309 3.4
Fertilized
0 MIRK | o5 0.5 57 0.9 " 1. 162 2.6 312 3.3
Fertilized
MM R X g 0.6 51 0.9 98 1. 143 2.5 291 2.9
Unfertilized
SEMIRKE | 5, 0.5 55 0.9 104 1. 149 2.5 29 3.0
Fertilized
25
IOEBIRE | o 0.5 58 0.9 106 1. 146 2.6 291 3.0
Fertilized
MK | o5 0.5 61 1.0 108 1. 152 2.6 294 3.0
Fertilized

CERFET) 2 NCNE I O SMGE O BENWERET ¢ Uk

VL TR

-
!
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%46 X FEECKTIHEEHR (EEED

Table 46. Effect of fertilization in every years.

1955 1956 1957 1958 « 1959
BBty w x| BEED A A PR T
REE | g | REE |y | REE |y | REE | gy
Plot | Treatment Annual Annual Annual Height
height . height . height . | increment .
increment Ratio increment Ratio increment Ratio of 2 years Ratio
cm cm|” cm cm
M BB X 27 100 56 100 47 100 149 100
Unfertilized
S EAEAEX 27 100 54 96 47| 100 150 101
Fertilized
15 #
10fE HEAEX 33 122 52 9 49 104 151 101
Fertilized
20fE AEREX 33 122 54 9% 51 113 150 101
Fertilized
| A 26 100 47 100 45 100 148 100
Unfertilized '
S EAEAEX 31 119 49 104 45 100 141 95
Fertilized
25 #
1CfE B 33 127 49 104 .40 88 145 98
Fertilized
20fHAEIEX 36 138 47 100 44 98 142 96
Fertilized

DHNBA, FEROMEBTBIC Licht - TUEMIE,S LR
Qish, HIEHEIBRD ORI 5 Thb,

(5) BEER, WEERCOVCTHABEMCENE KR
HbT, HIEHRIERREOEC  WdHLIAL W X5 Th
2

V-4, METRBRML(C d51F BRBRIER

a, B4R AL
60 BT E HRBEN 37 MBEA/INIE
b. i & &

B . RBRHUT, EBEL - REBEAMIRIETY O— CHEKEKI 430m ©

e E:Tiig@igﬁm METHY, WHIA EOFHEM L /- T B, Z OFE—H
Fig. 27 Soil profile in Mukaimachi %, ¥EBHERY (KILK) %8 L LcBELEIKL ST

plot. LThb 22 AThb,

REMIC AR LERNTEARE L TOHERE s o s, TORMETRTLE 27 KoL)
Thh, BHEOREIOEDLE Y THD,

LE:#i2cm, 2F7, IRXF5OEKENHER,
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847 R HRRBOEEMEE (WA

Table 47. Physical properties of soil in natural condition.

s FRER R e y
o | s | FHE\ B X S LR D B Sand B | Rt |+
Volume| Water [MOSUIE b 1ZAir | 41 gp I | s | g
. ) holding content sity |capa-| Coaree | a Silt | Clay | Tex-
Horizon|Depth | weight capacityOf f::f:sh city sand ' Fine |Total ture
soi os. sand
em S I A A R
A, |o~15 44 80 49 8 | 1 4 | 12 16 | 37 | 47 | HC
A; [15~30 52 78 54 78 2 ‘ 14 16 39 45 HC
B |30~ 61 76 70 77 3 ‘ S5 8 34 57 HC

H8E LTEoOMLFHNHEE (FED
Table 48. Chemical properties of soil.

N ESAR| BEM4EE |EK <) VB
&z ZBX BRI INKRRRE | R IR K| 2 ER|K#KFE Base Exchangeable |7'% < vl {& ¥
exchan- base A EFNEE|Absorp-
pH| Exch, | Hydro. | Total Tptal C:N| ge . Degree tiqn of
Hor-[Depth acidity | acidity |carbon fg‘g;o ratio [C2PaCity | Ca Mg Oﬁiﬁg_ﬁ soil
Zon om Y1 b2 % % m.e./100g |m-e-[100gim-€- /100g| tion % (P:0s)
A; | O~15 4.7 37.8 139.1 | 20.5 | 0.52 | 39.4 54.38 l 1.68 0.35 3.78 1360
A, |15~30, 4.8 29.7 86.1 | 11.3 | 0.40 ! 28.3 31.77 0.22 tr. 0.69 1800
B (30~ 4.6/ 38.8 46.5 1.9 | 0.05 | 38.0 19.34 0.17 tr. 0.88 920

w FE:#1lcm, BRICHEMER, SHER
S G R/ W "\ Amin.

Example RIS IIINNNNNNNras oovy - .
& oA g o, AJB : 0~15cm, BBRE(T.5YR2/2), &

Horigon © 20 4o 0 & "
N m\\\\\\\\ \tﬁ“‘l\i‘iﬁﬂ et o 88, HEEE, LR
PO NS = Eﬂ*ﬁﬁ%ﬁ& /j\ﬂ@%){}(ﬁiﬁﬁ&
e NN N BB, B 1B A&, EAES,
NN A8 : 15~30cm, 7.5YR3/2),
LI 2NN \Retl " BT, ’ﬁi& /J\ﬁ@lﬁéik
s, PR, B~5iE,

S : fine soil, G : gravel, R : rcot,
W : moisture content of fresh sail,

Wmax. : water holding capacity, Amin.: air capacity. Bfg : 30cm~, BI®/E (7.5YRS5/6), /&
%28 M HAREOEFHHE 2L, BHEL. B &
Fig. 28 Physical properties of soil in natural PBEo & 5 feBERME ORI
condition.

b, ZORBRMOLET Bio BEHEIHE

L, Fio, MEMEDOR AREERTT L, 77E(3), Y T7vvav=(2), #¥(1l), 7¥#3
(1), #=29v¥(1), v=aH&v (1)L Li-T 5,

DOEFRC, WEOEBOLLEMEIFR L CTEILEIMTE B S -7, T OER, BFMHEILE 47,

48 BB IV 28 RIRT LB THD, ThbORPRITRLICX 5 i, REBLEIELS 25

wH EELE, B, BREEECEEAMEISENCNE, BAFOREIRE LIV X
5Th%,
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$ox S 2@ A @
Table 49. Meteorological observated data (1949~1954).
KBt Daimyojin

Total

Jan.| Feb. |Mar. | Apr. |May Jun. | Jul. {Aug. | Sep.|Oct. | Nov.| Dec. years

Sizié;ﬁﬁf‘t‘éggge (°C)| -2.3 1.5/ 1.8 6.9 | 12.9) 16.8| 21.4| 23.3) 18.4] 12.4] 5.2l 2.3 9.8

EE‘=1EEM§$‘;“"‘°C) 0.7 2.2| 5.4/ 12.6 | 18.7| 21.5| 25.7| 27.7| 27.7| 17.3| 8.9 4.6 14.0

BB o™ (°0)| 5.4 5.2 -1.7 1.3 | 7.1[12.1017.1 18.9( 141 7.6 1.6 0.1] 5.6

iﬁﬁédiffereri-(%) 6.1 7.4 7.1/ 11.3 | 11.6] 9.4 8.6| 8.8/ 13.6] 9.7 7.3 4.5 8.8

Average
ERE istuge (%) | 90-8| 87.2] 81.5] 74.9 | 71.7) 80.8) 81.0| 78.1| 80.9| 82.4 83.1] 86.4 8l.6

%3N EPrf:;gI; (mm) [157.0{111.6{102.9/108.0 |128.4(152.0{180.5[113.1|140.4{141.6|134.7| 180.2[1650.4

BoARTTAINE | Nw NW| NWWNW|NNN| E |NE | SE |[NW|NW| W [wNw

wind
direction
: Snow 89.0[100.0| 71.0[ 11.0 26.0] 62.0
B
HE R cover (cm)
¥7% First frost 10 § 13 H, IR First continuous snow-cover 12 1 H
% Last frost 4 § 29 H, RS  Last continuous snow-cover 4 B 6 H

SBT3\ AT B ARB R M (BB OREAHY 10km D1 F) 1 31T 5 6 EROKSREN
REETRTLE, 49 KDLBIThHS, COTFCI DL, F£FHKE 9.8°C, FERKE 1,650 mm,
BER 100cm 27> TWD X IR, ZOMERKENMEHE BEEOS VM THS, APz
Z XD XHRIUEIIZE - T 505, KIERTET LRECHESEIIHEMN TS 0LEEIND,

c. RBOKHE

KRBT 2 75, X575 ORREMSREH T 1955 KA ¥4 ha Hizbh 4,000 K THE LicE
iz, 1956 45 AKERE Lic, MEXIX, OEBIEK 2 52K 1 Ky 58, 10 M8, 20 Ez
TRENBR LK, SHEIEXKD 4 QB Lic, ABKIIARBZEAML LT6ARX 105]=60 K% 1 4L
HXe L, 3EKL It LOASMEC X - TEEL o, MBIk 5 BHaENEL AV, KFERZOhoR
Bith 2 RO HEIC X » TR I8 - 1,

d. REROER

REABIARD 5, FEECKT5HE, RIERSIVREHERLRTLE 50 BOLkH ThD, %
o, HEFHREER IO TORKERTLE 51 RDOLEhTHD, ULORABKEENLOEFDL 57k
ERNRELIE X 5 ThHD,

(1) HIESEEC KT 5HEEMRERCOWT, #HERKEMELTREE, FHBERK L HAES
HIEDOHENRBDOND, LTHERNCES L, HEENZIZERE L -THb, ZhEET
AT 150~228 THEOFEFCH  EHIIBDHLR S,

(2) MEBEECHTIHEEMRERCONTHRS L, FMHEK L dEEERC ETAEWEN
ChBH, FOEINEL, HHCRTL 105~119 BETH D, HEIRSEORMERIE SIS,
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(3) HilE 34FHUMEDRIETD,

— 143 —

2EHDOEHEL ¥ - 1 AROEATS b, HERHROBIERL

Twb, L, BIEEINCARS L, HIEERS\ G EIEHOBRDBEEINIWERIEDONS,
(4) BECOWTEHEEX 2 EMEX AL TR E, WTROEECE T $ ML 0G5
2, HEESHEIMEEOECEDbND, FRMIERE : BRI OWTERS L, HIEENRS I EHENE

850 % HFEECRTIEERSIVERE (D

Table 50. Height and diameter in every years. (mean)
5, 1956 10, 1956 10, 1957
X . — — —
2B Bl w g | meEe |86 | RIEE | M A | RrEE
Treatment Height Basal Height Basal Height Basal
diameter diameter g diameter
cm cm cm cm cm cm
OB OB X
Unfertilized 45 0.8 63 1.2 106 2.2
5 8 R X
Fertilized 46 0.8 73 1.3 118 2.5
10 @ # B X
Fertilized 46 0.9 81 1.4 132 2.8
20 M M B X
Fertilized 48 0.9 89 1.5 140 2.9
10, 1958 10, 1960 10, 1961
A X . _ _ . _
= WOE | REEE | B B | RIEE | B % | BrEE
Treatment Height Basal Height Basal Height Basal
diameter diameter diameter
cm cm cm cm cm cm
& B OB K
Unfertilized 151 3.2 220 2.0 251 2.6
5 @ M B K ;
Fertilized 166 3.6 234 2.4 264 3.1
10 @ i B K
Fertilized 182 3.8 260 2.7 294 3.5
2 B fE B K
Fertilized 195 3.9 284 3.3 320 4.1
851 % BEECKTHHEIEHE  (RAT)
Table 51. Effect of fertilization in every years.
1956 1957 1958 1959 - 1960 1961
m m x| EEER B4R BB aER o oo HEEN
REE || RERE | K| KEE | HH [ERRE KB | HEE | &K
Treatment Annual Annual Annual Height Annual
height . height . height . increment| . height .
increment Ratio increment| Ratio increment| Ratio of 2 years Ratio increment| Ratio
cm cm cm cm cm
& R K
Unfertilized 18 100 43 100 45 100 69 100 31 100
5ME e K
Fertilized 27 150 45 105 48 107 68 99 30 97
10 {8 i BB X
Fertilized 35 194 51 119 50 111 78 113 34 110
20 & #E B X
Fertilized 41 228 51 119 55 122 89 129 36 116
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{, BROBHHRIBOLIZ, = .

(5) WIERE, WEERCOWTH, BERE L RAREOEHR THEIEYRIED LIS,

ViI-5. & = :

AFOEIEHRIL, WTHORBRMIC K\ THHELEECRIRESBDOILY, HREFHKEE
DHETHLbLTHD L, RRHIC L - Thinh OEN A b, ¥ie, HIEBEELMCKS L,
EFRELEZ VR LT E 5 72 B b inL i BEENL B, £ 0BRSS OHEER OfEEmK
BEEMERIEK OFh 5 bEbbEANE bR, 2Dk 5 RHEHE DS Db DV TELEY
BIltoThE I,

£BBIL 0 8 EHIEK & 10 EHIEK & F—HiEE & 2 ia LT, RS ~ 7 ERIC S0 5 AR O
bobh e BREHRREOHE TLOb L, EEFHOERMERICOWTLU - OEREFIL, FHE
X o CHRICERERT L 29 RO 51ICA, B, COSERENShD, ABMEMEERCS
LhhBHIEHEIEDIAREL, —ERDLRLL B -Thb Sk TbbbhaPRIFIASVE
T, B0 25RB#h D Bo HAERLE N 3 R RO Bo(d) BHECkW- Tz offiANLLbAE, CH
HIESEEC S bhh MRS E S P E <, BEELMILE - o BOLRISL i aHT, AHMRE
1, 2 BRBHOWH A OB, Be BHHCH Tz AR LIS, B BT A BCEMLTH5
2, HBGXA, BEOFHMMAEMEZRL TR, BHARRIO Bo B8, FERR O Blo B13E,
BN 153880 Be-(Blpr) HEFETk LT DERSADRSE, 0L, HEHEOLLLR
PREBERERREREORE TLLbT L, ThEN 3OS I T bh, FEEL HEITA
R THRIAEL, AE> B> CHOIFC/NIWEMCSH B,

L L, HBEREEX OBEERRRELEE L LEHBETLL D, £OKEILCL - TEET
REEOMBNE D, T2 T, WEMERROMHBETLOLTHELZELLNDLS, ZOBEEEE
OHBERRERTHET 5 &, MIERIITERE £ THILIC X » TN LICRRESEECME ST

b, HCEEEX X Y ECEE

o I DRIETHERT B = 21Tl h, Bl
ﬁ AL DEE 0T 5 HEIRIC X B R

B¥NE T5IRMERSBS 5, £
T, MEEE COMRC X BRE
DEMBEETEET 5FERT, SEE
DFEDOBEC T 5 £ DERE O
BEFKERY plot L, BERE
FEEHBREROBERR L KD, F—
HECRIT s RRETHET 5%
BBt DX RHET,
Pz S 6t T g s ERIERKIC DL T

IX 8 580 Lapse of year
RDIERBILIE 30 DL Eh T
820 ®@ HEEHEDS HihikOBRE :
bHb, 3 DDIEEIISERRIRD

Fig. 29 Schematic representation of process of
change in effect of fertilization. bivic, £L T, SEMRKIZL - T

8
S
N

8

HEACE o 4 B FNAEE € LU B
Efsect of fertilijation based cn annual height

incvement of unferlilized plot
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Bl an-RBizeic A, B, COSBREF LIRRMLE — B L TH2DT, ThXhixxIGLTA
B, BE, CHEY L, ZOFEOWTARDE, FHE IHEN Im BWICETS  ClEE RN
L7cdis CHIBERRER L MNT 525, FRORREC LI EREVCHEESRALRE, ¥, BE
1m Or FRH L HHEERREENY 45cm TRIF—EL TV 5, LaL, TOREXYEEIEL
5L, CHTIEEOHMME & HIHEFEHRERELHMT 52, BETIFANTSHY, ARTIYL
LABRAVERERLTV 5 X5, FHOLERFMACL - T LObATWS, 20X SEE1Im
BV LEERESKBRICHETHZ LITOWTEELTARL ),
ﬁ#%,%ﬁﬁ%ﬁ%moz¥ﬁmmﬁ,&%%ﬁbtﬁ%ﬁ@%~wum@%ﬁmwxaomt
Bi®% 50, 100, 150cm D 3 BRI AT TSRO ERE /M EE 2 ROD LE N KoLk
W Thb, ZORKARBILDLS
z, FEHHEN O BEOMAK T
B, EoRfioRsEerRIRE
<, 8 E>H>BOMCHILTR
»TWwWb, £LUT, ¥, EDOERLLD
ESEIA1L 51~54 % CiziE—FE L
TWbh, Zhickwl, BLiEo
EAEEIEEC Y - TR - Tk
D, BEIEL LB Lichis T,
LA IR ORAEA % { 50 100 150
RO < e 5 HACH
%, ThiTZ OMBOEISIIEE 1

.
3

> o
° o
Y hy

HE&AAREKT Anmoal height increment

(X
o
N

200 250 cm
i ®H Height

5030 B BELEEFEHKEROBR EHEEXD

Fig. 30 Relation between height and annual

mlBbWDEIANLKRELEPS height increment (Unfertilized).
RS, cos L, BEtl Hﬁjgﬁ - sﬁm Bﬁ:n(h. Nc’e\dle ;i\p'r Sﬁfage
m< HWEETH T, BERE N [N CRAREEEIORIRT
REERMECHI L TH E DB T, ;
<, B EOMMCRRBOREN N 2
ErLTkIhbh, BEN1m L 2
BWEET B Z A D & BIRALD %ﬁ% \\:ﬁg i
RENEERIC IS 602 EL bR, ' ;
HHEHE DIBOTERT R s
BACLOHLIILDDbOLHE 4 ;
Shp, EOLA, Wamsry 1T A\ ;

W, t,:ﬁm@m%y\:ﬁ\,\f’. v N N N ) N " L | L N
0 20 40 60 80 100 %
b NLERE, REDOFRERDLB

Pevcenlage of Toll dvy maller basis
BLESDDDT, BE 60~80em g g m gmEc ) B A X OB AGHERES B
CET 5 EFTREORRLHEOL Fig. 31 Dry matter distribution in each part
BCrETS, COBBLCES of Sugi at different heights.
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LEERREYTRTZ BN T 503, BROAFCETHREDIFEIIELET SO TN A 5.
MheEZDLND, TORCELTUL, ok, ILEBEFLALVLE - T35,

DFIA, B, CHUFICHRKX & HHEEX OEMMERDTEHD LE 32 DX 512/d, AR
WTAD L, HEIEK & MRS LB EN R R LT 525, RERBRXBECHEER OFBKEL i

aoa
3

>
>

1Y
S

(1) A-type

o 0
o(/ . Ferliijed
/y o s < Unferliliged
(19 AN ° oo° °
ol Y
(’,,' . i .
e o

HimgmAEE Annual height increment

©

250 ¢m

50 oo

150 200
#i & Height
(2) B-type
=
]
2 cm
:60 -‘ . o ° o . o
3 o —— % o __ Fertilijed
-~ | &P e TS T T - )
2404 ° @
=
<C
]
3
= 20+ i
= : 1
£
<
0 50 100 150 200 250 ¢m
#i & Height
(38) C-type
g0
Tg o° o0 o o
g o
-=604 " P
b= . Sun[evhbsed /e Fertilied
£ ) S
=
= 401
é ’ 1
! ‘
& 201
-
-
=
=
0 v " p—
50 100 150 200 250 cm

b Height

% 32 X AT 2HE & BEEHKREOBRR

Fig. 32 Relation between height and anrual
height increment on each types.

2 T3, LL, REEBDERR
5, MBRMEEOHECKSTH
BB D OB A, FOHREIVNE

. 7gh, ZLTHEE90Cm < 51D

LIADBSIOHEEME LD
ED LEWIEARE L b RS
5 X5, MEHRIIHEEDEL Y
LLARMICKESBDOONB LS
Thd, BEIITH, ABELFA
R HEAER 0 BLEMTELUL T
WBD, RERITECHIER DA
RELIE>TD, ¥h, RREOD
Erhbr, BEMEME BRI
—%E LR THIIES RS bbh
T3, CHIB\TH, A, BHE
& FRRICFLERX & & B LEME
LLTW32, REEZHELTA
5k, MIEMEET KT SEECE
W ThTMRIEIEX OFF 25K &\ H
PR 3 B3 0L, B ERHR D
T, HEIESHRILHEE M4 B T
bhvleie 3 &lv, 2&K, FHo
HENER @D\ TR 2 R L T
LE B RDOEEHTHY, 20D
Rizsabhd X 5 iciE 100cm g/
wickiF 5 CHOBRREIIMDA,
BE X h/PNIWHEK S 2, 2%
5% L CHORRRIRIRE
{, CE>BH>ARDIFIC/NEL
o T B, ZhUL, SaciiiEaEr]
BREEOHE TH b LIERE
ORI S D, i, FA—HE
CEIBRERDOELZ DL, BE



FAbith i sVt B EEEMEE SR O IR R DT (BRI )

#% 130cm { BUWIRET S ¥ TiRE
BB OMIC L ¥ HENRBD LIS
WAL, ZORELLEENE LS
LRV BB X - TR
Hbbh, CEORREIIHEML,
BEIFTHTH Y, ABIIEDT
BledrEZDbND,

DOER, HIEMHE L EELMEE D
BRIZ OV TRRTHR L 5, $525%
AR O ABLE R 5 10
cm DAR) DRI E %, KAELHE]
BICPHEC L » ThbbLicd o

oo
©a
- 35

o
3 3

N
<

HEEPAKE Amual Deight increment
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50 100 150

200 250 ¢m

HA Height
%33 K HMELIHESEEARRECBERK (HEEXD

Fig. 33 Relation between height and annual
height increment (Fertilized).

THAY, ZORCHELIDL XS, ABMOBERE () BERIAREL, RNER, BREE, B
WRKEERDIRS, BEMATE 0% UToxbd TERELHETLS, CREOBERBEINSL, K
SRR 59 % TEhODTREVIBXL it Th 5, BEIX, ZhbofLypiEEnAR
CHOFHMLELYTRT L >, ¥EEEOHEOLETEHS, EHE—D ¥ h HHEHROLLbH
ik, ThBHABLE (hEH»D 10m L) OEFEHHEC Y > ThbhbIhsEEDOE LS ELE
BRBRC S, ABDLCHEBTTAC Lol THEMIBL s, ¥RATHETS, HEHRN
JBX iz E AR S CHEBTTAEMIRD RS,

DFE, A, B, CHEOMIER & ALK 0FEEC KT 2 PHBELRD, HEREHKRTLLDL

B2k MWRDBR L EFERHEOHER

. Table 52. Relation between effect of fertilization and soil condition.
fE % il
. Type of response to A-type B-type C-type
fertilization
KRB L R Hayaguchi Bo(d) Mukaimachi Blp Gojonome Bp (flooila.n
4 B Noshiro Bp 4, B ( p/ 1
Plot and type of soil D Hayaguchi Be~(BIp-&) E 7
B B B OE 31.0 13.7 3.3
Exchange acidity y, (24.2~37.8) (3.0~16.6) (3.0~3.5)
& £ E 0.38 0.45 0.72
Total nitrogen % (0.37~0.39) (0.3~0.52) (0.61~0.82)
B O #®m xR B 30.7 37.3 56.7
Base exchange cnfffc,;g%’g (23.1~38.3) (25.0~54.4) (51.2~62.3)
BREAK,~ 75 v 7 A 1.9 6.0 32.4
Exchangeable C;;y_goog ( 1.8~2.0) (1.9~12.8) (31.6~33.3)
BIK, < 7% o v A pFIE
Degree of Ca, Mg 6.2 16.1 58.9
saturation %

* AR 0~10cm ®D-+3E Soil of A horizon, depth 0~10 cm.
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TLH U RCRTLEY) TS, CORCHELID LI, WEK, HMEEK: 4 CHE>BHE> AT
EHCHY, HROEL KEL—HLBERRYRLTV52, X5 ABOMIERTBE OMEIRR
<, BEIOHAEKCBOMMIEKIT, LhENHYT2BFLRERBEYRLT 5, cOX 3K, i
BRI 1 EOMAE (1AS7:) OFBIEF 2 5% 8MHE 10 FEEIE) Th, 5~7FEHORERE,NE
FESY TGN L te LRG0 1 BRI 361 B EEMAEK IS 3 B EER /SR B AR LT B 2 1%, 4L
DI 2 330 5 LI BRI B &2 X 5,

(1)

0 m . B-Upc(uri]e\h'?iavd)
5
=

200
E
)

100

.
P28 4 5 6 g
48 7 8 Lapse of year -
(2) (3)
m B-typeCFentilized

C-1ype(Unferlilized) C-typeCFertilijedr

.

300 300
C=Type(Unferlilijed.
= B-Type ’
) CUnferlilizeds
x
o
=

4 % Height

100

] 2 3 4 5 6 7 i 2 3 3 13 6 T
IT® 240 Lapse of year 333 % ¥ Lapse of year

FHUR BERECLWT 3 HEEDE
Fig. 34 Effect of fertilization on height growth,
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VI ARHHERRIC 7= W B EE S A DTIRY™

V-1, ZAERERBICHT IERBRER

CCTEHLIERRL, 7THATVERRE LICH AR IO A+HBIEOBRRTH S 23, Zhidvi-1
THCEB LR O— T %,

BIRALE, w4, RRAFBCOVTIHEO LB D THAHH L Z 2 TIREKT 52, 5 ADHE
COWTE (B 17 K, & 26 XBR), fEO=2v2—-71 VitiR- TAmME TR LIEZLhTh 60
cm DOEXWY, ECHEOK 13 BECRI FCEAXANT, REX T TRLY BICicd X 5 rXith
RLOFETE IS -7, MBTIOBEBIES 1 52A, BEERA 1KLY 10 TR &E 4
FERlcbhic, TEI R -7,

a. RROFER

REABIARE S b OBRENL, B 27, 28 RCRLILE D ThAB, ¥ 7, MEEMREROKE O
T, FERBEYTRTLE 35 MOLE) ThHbH, ThbORPRMND, #5 AKEK LU AMIEXK >
WTARDB L, DEDX I BRFEANZLAD X 5 T,

(1) ABYEBEC BT HEEEENREEC OV THLEX L B AR L TAHB L, #5 AMER
TRV SAKREL, #H5ARTROL SADIVEACS D5, 13- &) LEBEZALRT, AEOR
BERREREOHCRD LI X 5 TH B,

(2) MBH2EHTRD L, #5 ABEXOMEFERKERL, HBRKCEXTRE SQBOHR
Bobhd, Fl, 5 35 RcAbhd X, ABEIFHCHRIRIKRES LR TEY, Th
g LR ToEmC S50, BFEELICTHROLER X h d K&V, #5AKKDOWTRD
r, 2B ¥ CHNBROMBEMKERL VIV, SEAIA5L LEWKEKENBIFCKD, T
LAMIEK % 5 b E b 5 EMNADR D,

(3) BWECOVWTHRB YL, HEEL P AMERBRIE L, EERBT 51T Lt THEX
LOEFLIEWCKEL B HEANHZLND, 5 AR TIIUE3FH K bW FTIEHEBR X bR,
FhUBIZES LELTeh, FOEIEFIEBETHIC LI - TRELRIHEANLORD, WEHT7HE
BT RTAEEL L THB L, #5 AMIEX >3
5 AR =HEE > M BRX OIET, ##5 ARBEKICRKD
HENRHObRT\ 2 4, #5 AKOREIHEIEX
(OERAER 1 Ko7z b 40 EHER) 4T 5RE
FRLTWBDOIXEHIZET 5,

(4) BEERCOVTH, HERE L FAEOEN
Thb, WBTEROEREERD LB AR >
5 A K> HEIEE > TR DIECHE > A HEIEOBE R ----d
PAREL, Ffe, B ARMBHERKICHYT 2R % 50 P e o R
RLTW3, 7 Yeor

5535 M AEHREOE(LEE

(5) WME7EEOKT, FUERXDHEERYE

Fig. 35 Process of change in effect
FELTH BBl X O T o BHEL S Z 78 » 72, of treatments.

N
S
S

Wl ultivated

=150 1 and fertidiyed

annua height increment of Confrol

3
S

21 2 4 Effect of treatment based on

’ Ve
% Cultivated Fevtitiged
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% 53 & KFROFHER LK () EE3 LU 53 ReRbRS L 5, \»
ThoBEK  FREIC T RIF g
& BWobRB, HIREDORHS AMEKD

. B K | H R E| S K K
m.

L 1.8 7 LT, SRRIC HAT & < R LRI
ifs] X 2.0 17 _ i
RERL T Do oW THRD &,
# 5 A K l.4 6 HRE R LTL HF
Hi5AMIEK 2.2 24 Bo, BBCXHDTL, &) LCER

DL TWAZ Livbhh b, —RC, &
K& bHERATH DD EROREHN L L, OOROETHR2~3RMBEL, HWRE KPR
HROKFERA R LT 5 OHUFHITTH 525, ROFBHE 2SR Thb2 5 X 5 CAEKIZWTh R
BRIZHERTEL, 20z 23, KHEL? 210 7~V OiiERBR TRDOLFER L —KT %,
WI-2, —&5ER(CE(T DRBRER

ZTEBLARBRONBIL, AF, b/%, #F< VO TH I AHHIER L EEK 2B : L
1=RBThH 5,

a, BMRME

MEEHBEN 81 MIEH /N

b. i #h & #

Z OfEIERO/N XV EE AR GER L Tl ), SR hHBLE2LT\5, Atz
O 1 #EO EH b FHichlc » TREINTE D, WKEIH 0m CHEHE 10 EFROBEHE O
SEL 0> T %, RE—HOMER, FZROBKE, ok (shale), WELZRMN L LEEHL
7oTW3b,

eI RBRM R HEENE AR E L CHERE L S I/ - ohd, TORMARTLE 36 Rorksh |
Thb, BHEOREISDEFDLE D TH S,
A8 : 0~18 cm, B (10 YR4/6), B

(918

o1 — +, B, BERHEE, ©% glei Lo
X i - EFMABH D, H, KEo glass B2
20 ] R - 245,
| Big J : 18~38 cm, BIZBE (2.5 6/8)
40./\7'_" CRBEDOL ¥ 2 b5, B, WE
| oo =e S ! 4, 1, KALOD glass 23U,
e Beg JB : 38~55cm, [KEE GYT/HRK
1- c BEOWAASY, *ABDREEC
S SRR, L, B, B
% i B, Kkio glass 0,
B ot % Cul ﬂsd&ﬁ?iz lized Cal @ S5~G5em, FEELBERI NI
Fertilize ultivated and fertilize
% 36 M —StHRBAH O ERNE BETOERIEREE,
pseudo glei f-8 Cog /B 1 65 cm~, [KFEE DT ERILE.

Fig. 36 Scil profile in Ichinenbd plot. ¥, B35 AWE 6 ERIT KT B HERBKNE
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FEHME K& B W E

Table 54. Meteorological observated data.
fill & Sendai

Jan.| Feb.|Mar. | Apr.| May | Jun.| Jul. |Aug. | Sep.|Oct. [Nov. | Dec. 3‘::;

?ﬁiﬁﬁzgﬁge C)| 2.0 2.8 5.9 11.8 16.5 19.9] 23.1| 25.5| 21.8| 16.5 10.7| 4.8/ 13.6

%EiﬁM‘ggf}‘;‘m (°C) | 4.6 5.1 8.5| 14.6| 19.0 22.2] 25.8 27.7| 24.3] 19.1] 13.4] 7.3] 16.0

ﬁ&ﬁﬁmt‘g‘n?;m (°C) | -3.9 -3.6/ -1.1| 3.9 8.8 14.0| 18.7 20.5 16.2] 9.5 8.5[-1.2 7.1

M ok BFTEIPIRT (mm) | 34.5| 45.2) 67.9] 91.1[110.9142.0(167.4135.2(197. 4128.5{ 59.0] 49.0[1391.1

5 Snow
#HE R cover (ecm) | 11.0| 10.0| 8.0 3.0 2.0l 12.0

DB L E 35 RITR LA, TOBMEOTEIIOFDLE Y THD,
I(B)E : 0~38cm, SROWERIHTNCER IR T3,
T(AB :38~50cm, = DEBO TICAAIERLTED, KOEHL T3,

CORBRMOIET Big B L, Bg B b TTREMMNRL > T, EMBKERE, T
WKEG O B TE TS, £F, Cig BUTFOKEI >EBULEE F b CERERT, & itk
KPRERTHD, ZORDABET glei (LOBEHMNRDRD, DX 5 ichE#r b, ORBRMOLE
28017 5 1 (pseudo gled) M2 HESh D, Fio, MNEMEOR Y o ELTT 2, 255(3),
79(3), ¥Y=ua(3), A¥(3), vvyryyo(2), ¥4(2), A%, (1), ~¥ (1) k¥l
> T B, _ .

WE D& D BRI IR U CEILENT R I 28 - 1o TORRLLE 59, 60 KR i, Zhic
LB LBABENE LD TREL, BPMEKENR~A FRADOERL»THY, ABMSMIBAME AL
Vo RE, EREEL L, BAEIHEOEI LD TRRAEEL V2 X 5,

OFI, AR EVIERKRE FRBRMOBERK 12 km DMK Kkt 3 KSBNREL T T
L, 54 RDOLEHVThD, ZDFHEC LD LFFPHRIRE 13.6°C, FHKEH 1,400mm 75, Tk
b, HELORE LERRIO 5 b TR BERRThH S, '

c. RRoTE

RBAIT 1951 45 10 A, RRET 7~ Y RERBICEE Lich?, IRHDO7 7~ 0eBEREL L
BL, % 37 RICRT X 5 Chilkh 36 FATPEHE 163cm, PHRWEER 4.8cm ThH, KRERE
bHTRETH D,

MBRIIHEEXK &85 AMIEK O 2 B L U, $5 ATTERE 17 ROZERR L R, SEo= v
F—54 VIEH > TAm BRTERE, BENER 60 cm OERMY, FOXFORET 1 EWKEL
T, 1952 4 10 AMHECERT 2R, EEYBEORI DN 2/3 BEFTART, £L2 T TE:%
LB X SRR L OB S Ax B inoTc, #5 AMERHEO 4AmiBo L Z A% MR & L, AEEF]
REZHEZL Ddvk L, HEERRIAAERX : § 1.5m MR THUBR OhLFIRCHER L, S1H
B OMEAR TR & FRc (1952 4800 OEBAES 2 5% 1048, 2 2 EH MRk Zh X h 24HD 1954
ERCFIERZ 10 E, 553 B E ORI E 0T 1955 FRICFABk % 10 M, £ L T8 4EE O
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e S —— BERLY 26 #1957 FERC, LK

: / % 12 EERERRERA 1 A0 ou THIE

"1 4 , LizDC, AFt 42 EOMIEE & 7t - Ty

1. - L B, EOKEL, FNERACCKERZ

%W%Jg-' DEORERI & FREDHETI i 1o,

= n4e> o hameter ot FAIDIX, 1954, 1956, 1958 %40 6 AT

' 66--3§ / /,—"‘ breast g s, REEAKICOWTR IR -1,
wl2 / d. REROBR

2041 ¢ /<i~“/ ZEEOREE BT 2ER X BT

L - EEARTLE 55 ROL k) Thb, &

o s w05 2 2 #3§m35 7o, WRFTIRERS XU EORH (IR

@37 ¥ REHAE fﬁ*%&&mﬁ KOBEEMREEL 100 L LT, $54
DT H=v _
Fig. 37 Total growth curve of Akamatsu on BWERoZrha2 R LICETH, UTH

natural stand hear by plot. S BT B BT LESEDLED TS
60$ﬁﬁﬂ%2$ioﬁ)d'bﬁﬁklbﬁﬁKDWﬁdf§&#¢tﬂ IEH— T EAR R RER
LIeDT, AL D AERIC AR B b DL AT L NTE B, L ORISR, LD
FOX 5 MERNARLND L5 ThS, )

(1) AEEIICLE 2 EHC ST s BABR OMBEEMRER LI L TR D L, WIhoh) A
BB b BRI N TAE <, 55 AHEROBEI RS LI E, TOBRLEKTHObL, WEAC
HBLTARBL, AF¥>H5<Y> / FDHETAFEENTRIKREL LR TV 32, REDOHES
BTRATYRRIREL, AF L/ FRIABEORELRLTV 5,

(2) wEm3 @&vcﬁswaﬁzﬁmaa AR b5 A SRR ORI B R EIRRC T
R&L, REOHRIBHBNS, MEEIJMIJLEWJ%&H:@UC&E; E, AEEL DEEERRREN T
LAYELL, BERNOZRIVDOLNIRL 5 ThS,

(3) MEAFHKIILD &, HHMEL IH5 A+HIEOBHELN LV RS OBEREZRL, A¥, »7
=V OBRIL4~5FEHL, HEEERERCHRENBDLAL LoTWhb, ThRWL, e/ +
DHFRIAFRH 7 ¥ VIR THHOBEZFZ ERE L o2, BAERLSEVRZLRT, T4
BB THHEIBDOND L 5 Th b, '

(4) BHRCOVCTEENCAERMEHELTH5 L, £8ELL, WThofEBECRWThE5 A
WK OF K E S YRIBDON B, Fie, HIEK 2 OMBEEIERIHRBT I Lichi- TLEVLE
RESD, RETEBRC BT HMEL LB L, AFTEH O em, #5<Y Lk /23 70 cm D=
TH ) AT HIEOHENRD BB,

(5) MLEEI 2\ Th BERE & AROBENT, #5 A +HEOHEIBDHON S X 5 T
%, '

VI-3. \Z&ZRERMICHT ZRBER

z :?%ﬁﬁbfca&@l’\]"ébi, AF, B FRDONTHS AHIEX & HIEXK 2R BX & LIcRBRTH

%,
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L Table 55. Height and diameter in every years. (mean)
W 10, 1953 10, 1954 10, 1955 10, 1956 10, 1957 10, 1958 | 10, 1959
Species | 2 B K HE | RLEE | BE | BLEE | BA | BLEE | BE | RohE | BE | RrEE | BE | RoEE | BE | SOtk
of Height| Basal [Height] Basal |Height| Basal |Height| Basal |Height| Basal |Heightf Basal |Height| Basal
tree Treatment diameter diameter diameter diameter diameter diameter diameter
cm cm, cm cm cm cm cm cm cm cm| cm cm cm cm
e [
h T Fertilized 79 1.1 101 1.5 123 1.8 162 2.3 201 3.0 264 3.6 327 4.1
Kara- B 5AMEX
matsu Cultivated 93 1.6 148 2.4 189 2.9 237 3.5 280 4.4 347 4.8 397 5.3
and fertilized
s X 61 0.9 72 1.1 93 1.6 114 2.0 142 2.5 174 3.0 211 3.6
A F Fertilized : : : : : : :
Sl # AR
Sugi Cultivated 71 1.2 106 2.0 143 2.9 172 3.4 206 4.4 255 4.8 299 5.4
and fertilized
Pt g | 7 0.9 | % L1 |z 1.5 | 19| 2.1 | 89| 2.7 | 226| 3.3 | 263| 3.8
v s "'\’ ertilize )
Hinoki B 5 A’ i e X ’
Cultivated 70 1.1 105 1.6 152 2.4 192 3.2 238 4.0 285 4.7 331 5.5
and fertilized
$6K FEERLBFTIHIAOHR —FHH
Table 56. Effect of cultivation in every years.
i 0 oE K 1954 1955 | 1956 1957 1958 1959
; X e A e U e Jadt BE e HH
Species AT AEE Y mEEnrER Y [maen wEE Y WEEnAEE WEEE AR WRFTRER
of Treatment |Annual height | payio | Annual height | oo | Annual height | patio | Annual height | Ratio | Annual height | Raiio [Annual height| patio
tree increment cm increment cm increment cm increment cm increment cm increment cm
ny~y| B I X 2 100 2 100 39 100 39 100 63 100 63 100
Kara- g5 A SEIEK
matsu | Cultivated 55 250 41 186 48 123 43 110 67 106 50 79
and fertilized
e X
A ¥ Fertilized 11 100 21 100 21 100 28 100 32 100 37 100
Cultivated 35 318 41 195 25 119 34 121 49 153 44 118
and fertilized
HOE K
¢ s % | Fertilized 19 100 27 100 32 100 40 100 37 100 37 100
Hinoki [P0 AMEIEX
Cultivated 35 184 47 174 40 125 46 115 47 127 46 124
and fertilized|

CEBHH) 2N KR @ AIT O BRI ¢ LSk 2L TR

—&ST —
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a. B9k Ar & !

EEHEBEN 80 FBEA/NIE

b. i #h & &

B — SR OJLHKT 600 m < BULERAHACHY, BHHASBEHAEOWELEW 0m o
LI ARBELL, OMER—SHRBIEFAUL, BOTTARERABOMBIANE SR LT\
A ThH v, WEILBEROBKE, oF, BWEDCEB» bt T\ 5,

R AR HERNE 2R E L TR S 2o o £OSBILE 38 RICRT 60 Th
b, BMEOTEII XD LK) Th B,

A8 : 0~12cm, [REERE (10 YR 4/3), BHEL, Bk, 0BT,

Big [ : 12~34 cm, BEEBE (2.5Y6/6), B+, BB glei {b, SKOWWUWBM® 5 5, B,
glass 5, -

Cg f@: 60 cm~, JK¥MBE (10 YR6/4), BKEDRIL, KOWEBD x 5o

¥7, #5 ANE 6 FRICKIT 5 LEBME OB E R UL 38 KR L, ZoBIED
R OFDLE D TH S,

I(BORE : 0~3 cm, MW, TR X b PORRIE, BE, #) ARCHLLABMTHS, B F
X bR,

IL(Bo)JE : 3~35cm, Big, Big BOKMELICX » TTELB, KECOWOBNET 5, REHT
CEDOWBN Do BIFOTHITITEPARIMBR L TH D, & OEKEZHIKATEIT
VB . B

ZORBRMO TEIEHEE ChH S, PKNEL gl LLTHD, ABCD glei (LOBEMHHRE
Na, Z0X 57k LML 7' 1 (pseudo glel) 1L HE LI, &K, WEHOFEL,LER Y
HRLUCEEINE R IR o7, FORMBERE 59, 60 BimLicss, Thick b, —2tiRBitt

B ARCARES T DO TREL, BIE
I KEN<AFADERL-TED, 2B
BRUENEDLDTRRTH S, ¥l KR,
ZREEL VL, BAFAHEIEHDT
TRAEREL VL X 5,

SHEEWIE 54 RfIEKREET ST 5
SRR LI, Thic X 5 LETRHKE
13.6°C, 4EMEKEHT 1,400 mm & g o Tl

cm
0 1

20

40

%o
c. RO
go J 80 —aERBRi L FkONE, KL - T
W e IZ‘ ‘F#ﬁ Aﬁ@EEIZ‘ . EREL 7
Fertilized* Cultivated and fertilized 4. REOEE

38 N ok
S ;seudﬁ;i?fit&ig A FEBCET AHERN OB E R X ORTE

Fig. 38 Soil profile in Yaotome plot. RERTLE 57T RDEBHTHD, ¥,
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Table 57. Height and diameter in every years. (mean)
] 10, 1953 10, 1954 10, 1955 10, 1956 10, 1957 10, 1958 10, 1959
X — — - — - — — . — — . _
species| EEE U m [morma|m o m | moume| mom | some | m % |[SUUEE| M % |SUUHE| B B |SoUEE| 8 & |Rms
of Treatment . Basal . Basal . Basal . Basal . Basal . Basal . Basal
tree Height diameter Height diameter Height diameter Height diameter Height diameter Height diameter Height diameter
cm cm cm cm cm cm cm cm cm cm cm cm cm cm
e X
P Fertilized 56 0.9 61 1.0 72 1.3 88 1.6 97 1.9 114 2.2 138 2.9
Sugi | BED AMEIEK
g Cultivated 78 1.2 84 1.5 92 1.9 114 2.2 123 2.6 155 3.1 182 3.9
and fertilized
S S B IO 84 0.9 109 1.4 137 1.9 170 2.4 204 3.0 | 262 | 4.0
e /¥ Fertilized : : : : . : : :
.| BED AR ' :
Hinoki | "t itivated 76 0.7 9% 1.1 123 1.6 152 2.2 183 2.8 229 3.6 287 4.5
and fertilized
B8R BEELITIHIAOHR NZ O
Table 58. Effect of cultivation in every years.
1954 1955 1956 1957 1958 1959
WE o opmr = = = - = —
Species BEEHRER | g WHEMRER ||y WEEMREE ) oy WEEMRER |, p WEEHRER |y BEEMRER |
of Treatment | Annual height Annual height Annual height Annual height Annual height Annual height Rati
tree increment |Ratio| increment |Ratio| increment |Ratio| increment |Ratio| increment |Ratio| increment atio
cm cm cm cm cm cm
P mFeri]iEll‘ized[Z 5 100 11 100 ' 16 100 9 100 17 100 24 100
Sugi B 5 ATEIEX
8l | "Cultivated 6 120 8 73 22 138 9 100 32 188 27 113
and fertilized
HOE K '
S Fertilized 12 100 25 100 28 100 33 100 34 100 58 100
Hinoki | P10 AMBIEX '
Cultivated 20 167 27 108 29 103 31 93 46 135 58 100
_a_ndrfertilizga_d _

CEBT) 2N 2K O S8SIF O BB ERE T < Uk WL I

— &8I —
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Table 59. Influence of cultivation on physical properties of soil.

BRERE | & KA | N '
sgn| WEX | Rl | A BRE | Sog | purem Bl | B e we|
Water |Volume|Moisture | Water =
Treat- |Hori- [permea-|weight |content of| holding | Porosity| Air Sand| Silt |Clay| Tex-

Plot ment| zon | bility fresh soil | capacity] capacity ture
c¢/min % % % % % A AN
*HBX A, 78 48.0 53.9 69.4 73.8 4.4 60 | 27 13 L
w A, 33 54.6 43.8 61.3 76.5 15.2 65 29 6 L
Z. g Control | B, 33 52.3 49.7 72.2 79.4 7.2 79 18 3| SL
N B; 38 68.1 48.6 65.9 74.4 8.5 69 | 21 10| SL
Ottomo B AKX Tk 92 77.9 49.4 66.4 70.7 4.3 68| 23 9| SL
Cultiva- IF 52 64.6 49.0 67.5 75.8 8.3 67 17 16 |[SCL
ted Ir 62 46.9 43.6 62.6 80.1 17.5 68 | 24 8| SL
HBEX | A 31 110.6 49.0 53.5 55.2 1.7 62| 21 17| CL
Ferti- | B18 1 165.0 28.1 34.6 33.5 ~-1.1 611 20| 19| CL
— bk Bog - 0 132.2 45.4 49.1 48.2 -0.9 40 | 20 40| LC
I'El; lized | Cig 38| 16| 46| HC
chi-

(@]
=

nenbo %}%g I(B) 12 |128.5| 36.6 | 40.4 | 49.2 8.8 | 66| 17| 178
Cultiva-[IL(A)| 12 |109.8| 51.7 | 55.7 | 55.3 | -0.4 | 67| 19| 14| SL

ted and
fertilized|C 63| 17| 20|scL
WER | A 1 90.8 72.3 76.3 61.4 -14.9| 60| 19| 21| CL
Fertili-| B.g 0 152.2 | 38.9 | 42.4 | 42.5 0 47| 20| 33| LC
ANZH| zed | Bsg 0 145.0 | 51.9 | 59.4 | 56.2 -3.2| 27| 18| 55| HC
Yaoto-| B A
AR | I (B 38| 20| 42| LC
me |Cultiva-
ted and |[IL(By)| O 125.2 | 43.3 | 47.1 51.1 4.0 | 52| 22| 26| LC
fertilized

B 60X B ANLBOMBNUEC s IETHE ( —& AT

Table 60. Influence of cultivation on chemical properties of soil.

Rl o B R | @ M BHREME | KBE | £ R R | 28K | BKEE EFHEAEK
pH Exch. Hydro. Total Total | C : N | Exchan-
Plot Treatment | Horizon acidity acidity carbon |nitrogen| ratio |geable Ca
Y1 »n % % m.e. [100g
A, 6.1 5.3 61.8 9.6 0.61 16 4.38
R K A, 6.0 5.3 50.0 6.6 0.39 17 2.23
B, 6.1 1.3 25.0 2.8 0.24 12 1.99
Z #4  Control B: | 6.2| 1.3 171 0.9 | 0.10 5 3.33
Ottomo
3 4K Tk 6.2 1.3 1.8 1.8 0.18 10 4.21
IF 5.6 4.0 30.3 1.5 0.13 11 3.55
Cultivated o 5.8 4.0 40.8 5.1 0.02 | 255 2.42
A 5.6 2.6 26.3 3.7 0.20 19 5.60
e K Big | 4.9| 21.1 29.0 0.4 0.03 12 3.94
. a - B:g | 4.7| 31.6 39.5 0.5 0.02 24 7.72
&5 Fertilized Cg | 4.8| 34.2 52.6 0.4 0.05 9 11.88
Ichi-
' | #5 AMIER I 5.2 7.9 19.7 0.5 0.04 12 7.79
nenbd |  Cultivated Io 5.7 5.3 19.7 1.5 0.08 19 2.57
and fertilized C 6.0 6.6 15.8 0.3 0.03 9 7.78
A 5.4 | 14.5 36.8 3.0 0.12 25 2.92
AN & ﬁgergﬁzegz Big 5.3 30.3 35.5 0.6 0.04 15 5.82
. Bg | 5.5| 55.3 60.5 0.7 0.06 11 7.35
ao-
tome %ﬁﬁ@f&z I 5.4| 36.8 46.1 1.0 0.09 12 6.65
and fertilized | I 5.6 | 22.4 30.3 0.6 0.06 10 4.41
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BEEMREERS IV L OREERT LE 58 RDOLE DV THD, WERKIIOI 5 X H RBRAOHE L
TEID o 12, BEH—INEAYER LIcOTHEE L P ABMICAESREN RO L AT LAt
TEBELIE, UEOTHEER»LOEDL 5 BERAIALID X ) THB,

(1) AE2£#CsT 5HABERORMBEEHREELHEINCHELTAS L, b/ 3 TIHS A
EROFBKE L FORHENADLNEH, AFTCREABRXOMCENLZLIT, LOMEFTHLH
WX 5 Th%B,

(2) MEIEROBEENRERECOVTAD L, FEEL UBMCENRLRT, #5 A +HHEE
DOHEITD LR, 4 EBHUBCOW TR TS, 6 FHCHEBEOH 5 AMIER O 2 LR
TREWVEMCH 2, FOMOEEC K TIENEZLRT, #5 A +HIEORHRITNE 2 ~34£HL
Mz ixBD bt X 5 Th %,

(3) HEINCHLEROBMELRELTABL, AF, e/ FL 0 THhOFECRTHH) AR
BEDH A EEFCS 2%, AEMOBEZEDORLAE THEFICOVLTHTEH, AF T 40cm,
b/ FTIIHI 20 cm ThHEHVAEFRENRZLNRT, #)A+HEOBHRIBEMRICTLZERE SR
BHHNENE I ThHB, ¥, LWEBRKMOBBEEIFERIHEBRL T LT ERE S LIEAIRAD bh
¥, WEOTHIC I CHEEMBREC S bhh i ER £ 0 TR LTV 5 RETH 5,

(4) BEERCOWCTABMAHELTASE, AXOFPRIIH 5 AMEROH KL, LB
%uﬁﬁﬁﬁﬁ?émbtﬁofk§<&b,ﬁﬁhﬁmoﬁ%ﬁ%bbnéﬁ,t/#@%ﬁ@mﬂx
HOEINE S HREIBD ORI X 5 TH D, i

-4, % = .

CHETHENICL SR, $5 A% LU 5 AMEOBHRINRBESLRBRIIC L » TER - T35,
LRINCIIRDHND L5 ThD, 2D X 5 LR E I OTERR DV TLEROE, R L TA L
5,

8 59, 60 ®ic, FRBRHOPE > ANE 7 EER OB EBOBILZNUELRLEY, ZhbD
FErbETHENUHELYRHEL TAD L, #ACL - TRIEKRE, BRENBHCKE - TW528, &
QBRI TRD bhd, DFIC, LEHEECOWTZHERBRIMOBE LRI T4h5 L, Kifh
BELIZ L - TFREES LRI - o0 RBORKRERIDINL /- T 228, BREAKESE,HINL
Thd, DX, #5ANEC X5 HEEER OBASCHERS OB LI RORELBEL (B
H3, #53REM), ERLEBFBIUC L - THROEFL S DB TEDE L35, Lal, Ak
O AHHEREDORR DS bbb i ARBRIIC X » TR - Tk b, ZHRBH> —5R B>
ANZLBBRIOIA/NEL I > TWAHBDT, IBRIDILIEDOVLTEHNLTARL S,

FRBM OB (—&bH, NZLZRBRMOBEIMIER) OHECOWT, BEES KL TR
BLE S ROLEN ThHEH, —2iE LCAZLRBM TIX BNEKEN~1 F A OEELTRLTE
b, HEBNECEE 71 250bhTH5 20 bARTH, TR BTN ) Tl Hit-%
@%@@Wﬁﬁﬁk%vtb,wmﬁ$ﬁakafvb:a%%bfv%%m&#zanaoa(a,A
ZERBRMOLE o 2 RO L AT, PFRAROBENKEVS DL RATILMNTE B,
DL CEKRNDORECHELLSCIE TR, BRMCRIEL 282> Thb L ORBIZL L h =
T, ANZLRBRIICET 28 AME 6 FROHHTHEREL AT b b2 b L5 (8 59 XBR),
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FEOPHRIIHEHEEMN O A b, ZDZ Lk, REMECS bbhicE 23k - T
WAHZEbd, IR ENTED,

HEDX5#h> Ak XU AMIBDORIRIR, & LTHEOBEENRBBE OV LALhD b, K
HELO X5 I MBFETITRLEOMESNRESFHELTEY, BEEOKREWHES S L8
EHEOHBEILL b S WERE Lo T %,

X MROLEECSE J: (F$ B

VIEC RN THRI L 512, AFOMEBRRINC I\ T, HIEHENIRD bhind it Thbsich
VEBEXOREY 5 bEbaEANSR bR, Lk, ARNOESYRTHENERHECK\ (Y
b bbhBHEHIAR bIk, 2D LDV THEOHE LR LTHR LS,

861 R AFERFE LEBRRBOFERFITIIT 5 ABLE (%15 10em PR &, 5~7
ERBHRIC BT HEMEICE S OMER (OERES25% 1 Kbkh 16~20 HEEE) ©ABHE Ghsk
25 10cm LIR) OIEEMEEERR L, Z0FR» b, HER L EKRBEC T 5 EMNK o158k
By L TH5e, B, CHOEMERTLECIEREBEROFTIFEL T8, ARORES YR
FTHEETRID LABL LTV 2EANA DRI, i, HERKEEMEXSHELTAR5E, CEOIRY)
BRTHECIEMECEELENA DNT, HEOLEC S JFTHEIRED bhits - 7cds, A, B
HOWEM T HE TR 0% S BE LR L TR Y, Lk, BK, ~ 7% v AAEc
EENL LR, HEOLENEC 3 XITTHENRD b, &0k 5 RERRBLHITC X 5180
B, WHARBERI XS0 TEHEA S H, ¥, FEREC X5 HEHEORBREIC OV TEEL
<315, ‘

HRHBFELR IR S > Tofed, Ao Br EDLEMOFBYISMITNCT TA TKY, &
HHOWFT 2 bl HENBEOBEY L - T b0 BREh, Lrd, FOEERCHOIESY
AT LS MIE XL AL, BEXLARDOEY L RTEEOIRCSEWDOLHEEIND, R
KRMERT & 5 HEREOWHEE, HFH - ROVRBBUEFHNCES T oig- HErbD, &
BREEEBYOLEFTEZR, AB, HF1BCLLLhLZ2EHELNMCL TV, FLEELDLA
LA™, #EMF D Bo, Bs, Por £HEEICRITS v ARKAGMERICE i 5 HERLOMEY IS
Iotedy, TR kBe, BESMC L 785 HEFEOHRNEEE ML L TRy, FESMOE
B Bo>Bs>Por HEEOFCKE A, HEXKEIEH TEEOHER 1D W Lz ERESE LD
BERCIIVER, ZOEOHECIIMKEE DEENHER THLBZ L b, MADERITD - & bRk
B EERRTND, 2DX5Rz iy, ZhboRBROLEC R TITATESLLDOLES,

RB Btk D, PIRCHIRIEWIC L > CHESEBES N L Tkd L, BEOHHREI 8
5%, —HEETA PHEEOHRRETL T X - TEEYIEE IR TH 505, ABOKESEN
LIEEWIES L Inh, BEOHESRE L THEOHEENIEOH D> dDrEL bhb, Z0F
HET5HEL, tKEYC X 2 REBEBORE, FRYWOMMEC X - TR IhD s, LELEIEFH
g SRR DR ENER ThH 226, CEoOESERTLENRIFEL, BE, ABOEHLRTL
BOECEF DD LEL OIS, 8 61 RLADID X5, KbHEFUEOFRRCHEOREH LTS
HETE, 5B T TR E A ERIER R LT\ 525, Beb EHALEOTHE AR L
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Table 61. Influence of fertilization on chemical properties of soil. (* 1959 £, 20 fEHEE)
JE#E R B B RBEEXK BRHE 2R L 22X | X2 EnsE| BRERE AKX ~7xyvas
Type of Plot LU Exch Total Total C:N Base Exchangeable fa A B
response Lapse pH acidit.y carbon n : exchange base Degree of
to + E ® of vear Treatment nitrogen ratio capacity Ca Mg Ca, Mg
fertilization | Type of soil Y » % % m.e.[100gim.e./100gim.e./100g] __saturation %
Hayaguchi 0 Starting 5.1 24.2 6.2 0.39 15.1 23.1 1.43 0.41 7.97
No. 3 &M E X
B0<d) 7 Unfertilized 4.7 45.7 4.5 0.37 12.2 24.2 0.66 0.17 3.43
D
7 eEBIEK | 50| 216 8.4 0.48 17.5 32.3 2.80 | 1.87 14.45
A-type ot erj;ze -
(=
Hayaguchi [0] Starting 5.0 7.8 7.6 0.37 20.5 38.3 1.42 0.51 6.58
No. 2 /e X
OB 7 Unfertilized 5.0 19.6 4.2 0.31 13.5 26.1 1.09 1.23 6.06
L 16 1@ i I X :
7 Fertilized 5.0 18.1 4.9 0.34 14.4 32.3 2.28 1.04 10.28
B I/ # ’
. 0 Starting 4.9 25.1 6.4 0.30 21.3 24.95 7.89 4.86 51.10
oshiro o e X
s 6 Unfertilized 4.6 33.1 6.6 0.73 9.0 30.15 9.06 5.96 49.81
D *
6 WEMBIBL | 4 6 9.0 7.3 0.85 8.6 33.65 | 16.46 | 7.48 71.14
B-type Bﬁ el‘ﬂlAlze ﬂ#
{=]
Hayaguchi 0 Starting 6.0 3.0 8.9 0.52 17.1 32.5 2.49 0.94 13.63
No. /e X -
s (OBi,l ) 7 Unfertilized 5.2 9.5 14.2 0.90 15.8 40.4v 2.86 1.02 9.60
E- (BID-E 16 18 e AE X '
7 Fertilized 5.3 5.5 17.2 1.19 14.5 53.1 9.48 3.15 23.78
Gojénome ] EﬁStajﬁ}ingﬁ 5.3 3.0 9.0 0.82 11.0 62.26 19.48 13.80 53.45
No. 2 R X
Bo 5 Unfertilized 5.2 2.5 8.9 0.80 11.1 58.39 21.89 9.70 53.29
(Flood plain) 5 NEMILK ) 5, 1.4 8.6 0.78 11.0 59.19 | 22.36| 9.22 53.18
C-type R
Gojonome 0 Star?ing 5.5 3.5 7.7 0.61 12.6 51.22 18.86 12.72 61.65
No. 1 ® i e X
Bo 5 Unfertilized 5.2 1.1 8.8 0.66 13.3 47.73 21.28 11.02 67.67
(Flood plain)| 5 20FMIBL | 5.5 0.5 9.0 0.72 12.5 48.92 | 21.07 | 11.39 66.35

ey

-,
<
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ATHETE, TERBRICECT, R ELUR I VBEVCREEARLTVWAZ L0 bd 5 b,
BT, WET 5 LR X - CTHIRHEY OFRA L D RIS b, FEHIEORRE X b HEOBHATF-
WHDEEZHRS, ' ‘ ' '

DOFC, HHERC ST B HEIE: THEOBHEYHS e, BB ENOREMC I\ TEBLAAF
IEsE = FARBRD B, HIE CRURIER 1 5% AF 1 Kb ) 150 g fERk: MRICHIIE) 2 FRIERT2E
HMOTEENEELYRDTALD L, 10a bl ) EHIEK D 338 kg iy LIEIERKIL 622kg THI 2 &L
WILESE LR, 20X 5ICHIE 2 EHITRTD, s, HIEKO FTENERLHLS LLHmMLT
KD, COZLRERRETLLLRETE L, $, WIEK X EHEK O FTENEOEC & hsES
EREY, TENRRLUICENES & 2T T, HMSEOIRMES N TECERNIA TS50
LRSS, ZOXIRC LIMeE T ELDONDZ L THDH, TERCRNISNIRMITA
DIZ X - THHIC S OSBRI R B2 D, T LA TEOFAERIEHORECIHC X EEXCC &
Zinh, BOERVPRIFCED XD ELORD, TLTEMMERSS V12 3hd it k- T, ¥R
HEOCHOME L HBT B DL EL bR D, THC X SRMEBCOWTIE, D47 7~ VIR
BT LIcERC 2 ) 0 2 ~ SEIRTECHN IS 2 L 2R L, Chic X2 BSERYEN
Twd, UEDX 5z emnb, ABO LS KIEMERTRRLLETE, bTDrORIBTCEL - Th
ARBFEOLFHMECIKRE  FERL b, CHO L3 RIEMHLRTIEL L BTy, BHE
T X BTG ELEIEEC R E S bbbk b D L 85,

0 X5 ISHEIED I & XiFTHEL b, YRAC T 2 MIHIIE Y E X TR D L, MR LTk
SHEMARCRINE L TREHNZ b bT, Wb S HIIEOEREREE DR W, MKEYEEEE L
FENEOHE, thict b iHE, WhPBHEBNHREDIEL bhD, 0¥, HE->RE~>1E
> BREOTEERRIC KT 2 EERCHESIRD, bbbhT v LERMHtE bbb W LERERS
30, ZOWMBRERIVEEMIERT AR FIMEDRERIKREL EDbbNEbDLEELLNRD,

X EBRRGIUVESSHBLCSIETHRIEORR

ZHECHIESELHEPERRRICL > ThbbLTE, ZhIIMBTLbbT L OTERVS
BARCHWT, BEMORELSD Db T 20HPTE LT—BNCEZhbhTWBHETHLSH, R
P EOERELbLLTL AT EFRG, ChYERCSbbT L ThIENER CHET 52 L\
LDLELLIRD, SbiC, EENAEIDEL 5 &, A TIIEENBERECETT 28R L
T, ULABRKM L VIFPERLORRNL VERTLALELLREN D, ThbOMRICI-T5HE
JEOBHELERTER, ZOL 5 BBALD, HEOKRLOEYER S X CEERS TS LIFTEHE
COWTHERRE IR -7

BEHEL, FABEROEE, RTERLHELT, POECHEYT 5K 2 ~ 5 KEEAL LTEE
Ut, EEARRLWEIRL, #MEGT L CE, B BOSBUINCHIL, BEALTTRE ) & ) MR %
THOYRY, BHTThThOLEERLZRE L, ¥, SHEORMMACIRR LY £ = - 14T
EE U TERBCHLIRD, LELCRAEERTEIEL, SOIEKELRD TPHERSL ) O
EEX LTEH L, EERSOONFER V-2 THCDT, &2 TIiIEKT 5,

X-1, BHEEBEOEHER '
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a, HI=VIDONWT

BB OB 2 428 (1957 4EEKERER) %5 X OFRIILIBRER L OBRS 7 4E4E (1961 428 AARED) O
7 = VERERKOWT, BAL) OBGENMIEHERLRDTARDLE 62 ROLE)ThHD, &
DECHBID L5, HRBRhE bEELR EEEXOEE Y 100 & LCHBIEKOZThZ R L
i, UTFEELEELT5) I EROEHEELE EHIEX Oth EREHEES 100 & L TAHEER
DENEHRBUICE, T EMEYERLER L T5) OHRCThIREL, HEOHFRIIBBERE L
VEEREOECAE b ObhAHACHD, T, BMERRCL LI AMIEHEL, BRALOER
RECHbbUAMIEMEL B L TA D &, FERRME L OFRIIILRRI O 1,000 KEFKOB/IIE
DD B As, 3,000 K& 5,000 KEEROBHFIERRR OECHRNLREL LObh TV 5,

SFI, WEARIIC S b A HIEHEL 55 &, FERRILOBATKCEDOWIIC, 771K
Hod 1,000 REEROBEITROMANC, 3,000 KEROBEIRERLEORAIC, £ LT, 5,000 AfEH:
DFEIRE L BOWMIC TN ThERDREL b Db TV 58, FHIEX & B Liug LR
BdbNENL 5 TH D, !

%62 % FERSIUHRIIURBICET S % 7~ v EERSBLOEYER
Table 62. Dry weight in each part of Karamatsu in Koma and Akakawayama.
(g per tree)

= ar- %

wee | m o omox (B OEIREER| e | ) om mrg g |2 #
. Height | 0 eter Whole

Plot Treatment Needle | Branch | Stem Top Root | tree

cm cm

T opE Ol OB X 135 oo 87 64 68 219 73 292
- Unfertilized (100) : (100) | (100) | (100) | (100) | (100) | (100)
Koma | 4% m K 160 S | 120 9 75 | 285 87 372
Fertilized (118) : (138) | Q41 | (110) | (130) | (119) | (127)
& IR X 500 5.6 2090 3610 3460 9160 2300 | 11460
1Oo%:Unfertilized (100) (100) | (100) | (100) | (100) | (100) | (100)
e K 505 5.7 2030 | 4030 | 3500 | 9560 | 2830 | 12390
Fertilized (101) 97 | (112) | Qo) | Qo4 | (123) | (108)
FRN MMIEK | 525 5.9 1170 | 2400 | 3260 | 6830 | 2010| 8840
3 Unfertilized| (100) (100) | (100) | (100) | (100) | (100) | (100)

Akaka- [3:000% .
oe X 580 6.5 2020 3630 4660 | 10310 2190 | 12500
wayama Fertilized | (110) (173) | (151) | (143) | (150) 1 (109) | (141)
I MR X 520 5.2 1050 2070 3210 6330 1820 | 8150
5,000 Unfertilized | (100) (100) | (100) (100) | (100) | (100) | (100)
HoE K 580 5.9 790 3030 4000 7820 1510 | 9330
Fertilized (112) (75) | (146) (125) | (124) @®3) | (114)

* MEER Diameter at breast.

b. 7 A= VIRDNT®

ZERBR M OB 7 4 (1959 AR B LUFEERMICIS T 1952 £ 0FEBL . 7 H~ Y
BEH OV L HEIERHR AR (LITFERRM L & §5) 05 b, § 63 Rin L LERX O 9
FEOFERIZONT, BEALI) OBGERUNEHERL RDTHDLE 64 KDL KH TH5,
ZHRBRHC O TR B e ERER A B L T2 5 L, WTFhoNERK b EfEYERL
BofnREL, RBOHRIEERR I VEERROECAE b bbh b HACEHD, MBI E
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#$63k HFERRBRHBIcCkIT2UBHNEA
AL # X A B Bt B
o i E X lha »7cbh 576 P, 1 fERTIC 25~30 K% & o1,
AT OB e x| EEZEBCEEOD,
1T N 8g, P.0s 68, K:0 4g ML,
M M B X | lha Hich 576 KiEx o0,
1 4 F OB M -
HWOE K| b5 R o e b O FEEHE,
| M IE X | 1ha B7b 576 AT, 1 MENC 5 ASHTHEL 0D,
1 £ 4 H # B
O K| LE e AR 00 b O FIERHIE,
M M R K | 1ha Hib 576 Az oW,
2 £ &£ H B M - :
BOE K| ERrABCHEL oS O FERE,

B 60K Zf X CFERRIMIICKE 57 5 < Y EEASRMLOBYER
Table 64. Dry weight in each part of Akamatsu in Ottomo and Koma plot II.

(kg per tree)

' -  REEE | & ‘
KB | A = x |8 & Diamator *x 53 B HmER B |2 &
Plot Treatment Height | at breast [Needle | Branch| Stem | Top Root Vg_]:gzle
cm, cm
s 8 X 179 5 3% 0.29| 0.20( 0.55| 1.0¢| 0.24| 1.28
Control (100) : (100) | (100) | (100) | C100) | (100) | (100)
i ik X 194 5.¢¢ | 0-47| 0.50| 0.61 | 1.58| 0.43| 2.0
Z Fertilized (108) : (162) | (250) | (111) | (152) | (179) | (157)
Ottomo | # 5 A K 190 5k | 0.33] 0.34| 0.36| 1.03| 0.33| 1.36
Cultivated (106) : (114) | Q70 | (65) | (99) | (138) | (106)
5 A EK 276 6.3% | 0.68| 0.69| 1.05| 2.42| 0.57 | 2.99
Cultivated and fertilized | (154) : (234) | (345) | (191) | (233) | (238) | (234)
ALTHE EEEX 452 3.7 0.7 1.4 1.3 | 3.4 | 0.5 | 3.9
Direct | Unfertilized | (100) [ ° (100) | (100) | (100) | (100) | (100) | (100)
: | HEOBR K| 517 0.7 | 0.8 1.9 | 3.4 | 0.5 | 8.9
seeding | “gortifized | (114) 42 ooy | 1| (1a6) | (100) | (1005 | (100)
VSR TEEENE EHE R X | 406 4.6 1.5 | 220 | 1.8 | 5.3 | 0.9 | 6.2
Single Unfertilized| (100) . (100) | (100) | (100) | (100) | (100) | (100)
planting | 4 g x| 420 27 | 3.2 | 2.7 | 86 | 1.1 | 9.7
5B Hcli—ﬁgﬁeedl‘ Fertilized | (103) | %7 | (180) | (160) | (150) | (162) | (122) | (156)
Koma Iy szt wagps| 4% #i JE X | 400 3.2 0.5 | 0.5 | 0.9 | 1.9 | 0.2 | 2.1
Plural | Unfertilized | (100) (100) | (100) | (100) | C100) | (100) | (100)
planting | . pn 05 | 0.5 | 1.3 | 2.3 | 0.3 | 2.6
: (1i‘gg§eedl‘ Fertilized (ﬁg) 371 ooy | (100) | (144) | (121).| (150) | (123)
EEA N R X | 378 4.2 1.5 | 1.8 | 1.5 | 4.8 | 0.7 | 5.5
Single Unfertilized | (100) (100) | (100) | (100) | (100) | (100) | (100)
planting | 4wz | 400 49 | 24 | 1.9 ] 23| 66 | 09| 7.5
(-1 seedl| “Rortilized | (106) 160y | (106) | (53) | (138) | (129) | (136)

ing

* FICERE Basal diameter.
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WOEHBERT bbb AMIERHEEL & 2L, BEORDEVH AMEKCE b KE<bbbh Tk

b, MIEX, #5 ARDIEC/NEL s Twb, FIICH bbb RERD L, WThOMERX b
DAL DAE S, ELROMWALITIT E A EEL L TRIZDOWTREVD, BIICS bbh s8Rk
OB HERT—EREPEL TR T B,

SERERER T D\ T 1 E S ERIE Y KB L TR 5 &, AT FECREHER O
HIDEREVCEALER DRIeH, ZOMOMRAETE, WThbi EREYERRREOHTAEL,
TEOHRIEERROECARE bbb T\ 5, BEHREENCHh EROZWERLHKRL TH5 L,
BRED LS CHEEOHEL, ALTECEECLICEHEOBELIY KEEbbhs HAChY, ¥
o, BT S DL AR REE SRS &, BEOBEIIBOTAC, HEOHAIERMMHRIKRE
SO AERAIRDLND L5 TS,

€. AFEDONT

TORT BRI DR 1 4 (EIRMER) & 454 (458 SIURA 1, 2, 3H4RR O
544 (HEfE 5 EH) OBBARROWT, BRb) OBGENUNEHERLRDDLE 65 KDLk
HThbH, ZORCLHLRD X HC, SHEXK X bHELE L Vit EREHERREOHKRE L, HEE
DHPIHBRE L VERRROECKREL bobh R ShS, i, BECS bbh LR
HEERE L DAEFVERC S D, MR 2 ERSBERAIC 5 bbb B IEHEOBERE RS &, W
ORI 554 T b RSB E EAF RSB, DFCABIICS b b W HENEL 35
b, W1 EEOFATRIRIICA b L 51T, FAVAS W BRIRERIICREL AT b bbh T3
2%, R 4 4 O HETRER P BN 5 A DR NARBMIC A LN D X 51T, ERIMEET B L
TERMC LN B MR LIV I/PE L), B LABRBROBMICKE L H bbb s HR2AR
bbb,

d. BFERth T ) OEMEERIC O TRIILRRIC 3510 558 7T E£0» 5 < VieonT, BA
Blch) OEMEERE 62 RIRLAED, ThEECHERAGTOEMERC X - C, ha bich OHE
EHEEEYRDTHDEE 66 RDOLEH ThHDH, ZORLALND X ), M EROTYAERITK
10~40 ton { B\ TH 5, mﬁﬂuvcﬂhﬂ%@ﬁ%iﬁi&&g&r&% &, 1,000 RIEEKX CrI Lz
EnHbhic\d, T OMOERE CRHEROFBKRE L t-Twb, Fi, EREENCIIAE S
WEEREL, BRERL I/ Tw5, OFIC, BMLOLERYZ 5L 3.6~20.5tn 78 5T
By, HEHOEER L R 1,000 KEEXK CRAEBICENR BIIL W 2%, £ OfhORERK T iEn
ROFHHREL I > T D, HERBENCLS L, KBNS VIZEREL LT D, 2DL5IE, —&E
HEROEHEER CIAROREIAREL, Mo LTIHOLERYE X 57 DITERAE,NS\ M EF
Lz Xd, LaLinhh, BECER,» bALMOBES, ¥k, 5,000 KEKRK D X 5 CCH
ERDZ OIS EHSDEEREBICEL TN D2 hbEL DL, HEREELHBEOMBEIEEINS
BB BERFATREMOBERE, [PROBMICZE o THAS DR bob T LBRITTEL
SRERLY, SHROWMERETHH 5,

DELT HIVEDONTIHRRTAR LS, FERRMIC KT8 9 £47 »~ Y 0¥RbA ) 0
YWERLE 63 RIRLICY, ThiRcHEREHORSLRTC L - T, ha b o) OfEEEYEER
ERDTARD L, F 67T ZRDLEDThHD, ORI DM EHOEERSYASD L, # 29~100 ton THIR
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% 65 & METk X UROEARBRHIC BT HHIHIIc Zic A FEERSTMLOLYER

Table 65. Dry weight in each part of Sugi at various ages in Mukaimachi

and Hayaguchi No. 1, 2, 3. (g. per tree)
_ . e X ETE R
et | B | L B K | M f”?& fﬁﬁﬁ % | & | ®m wrm ® |6
. asa. lameter

Plot Stand Treatment Height diameter| at breast.|Needle | Branch | Stem | Top | Root Whole
age cm cm cm tree
4 B B X | 63 1.2 36.0| 11.5| 21.0] 68.5 21.0 89.5
Unfertilized | (100) (100) | (100) | (100)| (100)| (100)| (100)
5 fEEX | 73 1.3 51.9 | 20.5| 26.0| 98.4/ 24.0| 122.4
Fertilized | (116) (ra4) | (178) | (124)] (144)| (114)| (137)
14 1OfEMEIEX | 81 1.4 68.2 | 21.0| 385.0 124.2| 35.0] 159.2
Fertilized | (129) (189) | (183) | (167)| (181)| (167)| (178)
20{EMEIER. | 89 1.5 86.4 | 24.0| 42.0| 152.4| 38.0[ 190.4
M ET Fertilized | (141) (240) | (209) | (200)| (222)| (181)| (213)
Mukai- % HE B X | 220 1.9 565 173 | 426] 1164] 396 1560
machi Unfertilized | (100) (100) | (100) | (100)| (100)| (100)| (100)
5 fEHEIEX | 230 2.4 884 348 848| 2080 629 2709
4 Fertilized | (107) (156) | (201) | (199)| (179)| (159)| (174)
ICEMEIRX | 260 2.7 982 367 946| 2295 724/ 3014
Fertilized | (118) (174) | (212) | (222)| (197)] (183)| (194)
20fAREIEX | 285 3.0 1185 457 | 1150 2792| 664| 3456
‘| Fertilized | (130) (210) | (264) | (270)] (240)| (168)| (222)
B g 4 B B X | 220 5.0 1.5 688 272 563| 1523] 305/ 1828
1 B4 Unfertilized | (100) _ (100) | (100) | (100)| (100)| (100)| (100)
Haya- |5 4 |8 EHERR | 225 5.0 1.8 714 328 683| 1725 385 2110
g{whi : .Fertilized | (105) (104) | (120) | (12D} (113)] (126)] (115)
No. 1 L6MEMEIER | 245 5.5 2.0 953 525 835| 2313| 436 2749
: Fertilized | (113) (138) | (193) | (148)| (152)| (142)| (150)
.| 4 i iE X | 180 5.0 1.0 488 260 319| 1067| 354 1421
254 Unfertilized | (100) (100) | (100) | (100)| (100)| (100)| (100)
Haya- |54 |8 fEIBENERS | 245 6.2 2.0 962 550 | 876/ 2388 659 3047
g.yuchi Fertilized | (136) (197) | (212) | (274)| (224)| (186)| (214)
No.2 16[MIEX | 245 6.0 2.0 938 514 863| 2315 520 2835
: Fertilized | (136) (192) | (197) | 270)| 217)| (147)| (200)
2 g B R X | 190 4.7 1.0 393 | 214| 371| o978 380l 13s8
3 B Unfertilized | (100) (100) | (100) | (100)| (100)| (100)| (100)
Haya- |5 4 8 fEMEARX | 220 6.0 1.8 848 480 678 2006| 479| 2485
g{’mhi Fertilized | (115) (215) | (224) | (183)| (205)| (126)| (182)
No.3 16fEMAEX | 220 6.0 1.8 785 462 714 1961 615 2576
Fertilized | (115) (199) | (161) | (192)] (201)| (161)| (189)

D DEBRHRLND, CHETERBEICASD L, ATTECEED X 5 CHERERNS T2, HEfEo X
5 CHERA R DI BA & D AERIIL IS, MIEXK L EBER A BRI TR 5 e, BERXKE
LHEBR DH LKL 75 - T B, DFCHITMOEERCONTAHD &, H LoLER L FEOERL
BDOND X5, Mo LTot BB OEERYE X 58 DITHEREELHNT 534,
EORMIET 5 LI L > TLOHWMT B2 L23TED, LirL, FREMBOVELBHI L TED,
M EOHME HH & T_NENT & - T, TR, WL, HOOBRY Hoh W ORRELRET 208
2555, o
DOFEATTERX CHEEX CE, B 2m < by ¥ THEENTRD bR, KbHHIEE RHEERELE
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66 %  ha bich ORMEERC K XETHES X CRREEOLE
GRINUBRBRHIC BT oM TEE H 5 <)
Table 66. Influence of fertilization and stand density on dry matter

per ha (7 year-old Karamatsu in Akakawayama).
(ton per ha)

AHEE (4 B K 3= B 3 p: A B & &%
S;i‘:gbgﬁf;;y Treatment Needle Branch Stem Top Root Whole tree
| e K '
000 % ;ﬂ]znfertilized 2.3 3.9 3.7 9.9 2.5 12.4
B X .
Fertilized 2.1 4.1 3.6 9.8 2.9 12.7
‘ %n?grtg?ze% 3.6 7.4 10.1 21.1 6.2 $27.3
3,000 & §
e K
Fertilized 7.3 9.8 14.1 31.2 6.6 37.8
%n?grtiﬂl? e%: 5.6 11.0 15.5 32.1 11.3 43.4
5,000 Z Z
hili} X 20.5 40.2 7.8 48.0
Fertilized 4.1 15.6

LT\ 3O THIERS L E2 DB b, ThLOERKIC OV TEOBFRE L B OF L E
B oOMNEELYRD, chrEOBRRIMEEDRL LTHEROFELLLLE 67 RDLED Th5,
chicksy, MERXKOEHEIEX L4, ha b h OER 1ton 23MbET 3R OELEENERT
8 67 &  ha Hizh OBWEERR X OCEOHEHRC K JITTHEOHE
GFERBRMIC ST 28 8T Hh =)

Table 67. Influence of fertilization on both dry matter per ha and productive
efficiency of needle (8-year-old Akamatsu in Koma plot II).
(ton per ha)

L pi:il X 3 53 #® Ho b iy £ .
Treatment Needle | Branch Stem Top Root Vgr};oele SIN
ATTH® {’jﬁmﬁgrggizl%d 19.1 38.2 | 35.4 | 92.7 13.7 | 106.3 | 0.23
Direct seeding ﬁ%erg‘%zg 20.6 | 23.6 | 55.9 | 100.1 14.7 | 114.8 | 0.34

| SRR | MR T X 14.2 | 14.2 | 25.6 | 54.0 5.7 | 59.7 | 0.23
. Unfertilized
Plural planting

(1-0 seedling @ergrlﬂizedz 13.7 | 137 | 35.7 | 63.1 8.2 | 7.3 | o0.32

1 FAEH fgf@?l[?:’:d 7.7 1.1 10.0 28.8 5.0 | 33.8
Single planting| “ % z

(1-0 seedling) jgerg%zg 14.7 17.4 14.7 | 46.8 6.0 | s52.8

2 FAEBAE | B IX 9.9 11.9 9.9 | 31.7 4.6 | 363
. s Unfertilized
Single planting

(1-1 seedling) | & BB X 19.7 15.6 | 18.8 | 54.1 7.4 | 6.5

Fertilized

* I OEPHEYEER (S EoBER (V)
Annual mean dry matter product of stem (S)/Needle dry matter (NV).
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0.23ton ThH, Zhici\ L, HIEKE 0.32~0.34ton LHEEEINB, O L3RBTS0k
- T, EOBRRMAEEHTIHMT IERNALNRD,

X-2. BFESMEOEHERESEE

a. #5TYRDONT

B X-1 KR CRELCEERORYER YL, FRMLORHERESEA ¥ ROTH LY
39 RicmRT s Thb, chicksl, MiG2EEOBEIMEER, MHIEL dERLORH BT
LHhOK 30 B TRIREL, ZTOBOWEALL 20~25 B TIRLA LEL WES Lig > T\ %, M 7E
EOFRNNURRIBOB R, FERAKOMIER, MHAIEKX L b BMA OB EISI 28~40 % TR b K
{, BOEALIL 27~32 LTI HICDOWTREY, £ LTERMIZ LD b WEHERZSHR LR
%, WEREE L SMOULOESE G L 25 &, HEREEIHET L ERVORMERIVNE Y, RE
WALOHEAEENKREL B EMICH D, L L, FLBOMAIXLIUG LREREE L (IBIRSAR LIS
WE 5 ThD, DEFCHIBK & HEMIEK OBSEIE L HB L TH 5 &, FERBRM TR, FR/INL
B 1,000 KEROHAIEOMAL, 3,000 KiEROBFIIIE LLOMA, £ LT 5,000 FKHEHKD
BRI OTAN TN ENHEER 0K ECEIICSH S,

b, 7A=YV T

FE X-1 sV CRELCEEROEYER YR, SMLOEYERESEELRDTLBLE 40
RicRtiish ThD, ZHRBIICOVLTHS L®, FREX & bIEFMOESERL 24 % TE o1
{ZLLY, HOBMIIMEROFHAEL, RMCERMINBROFN K & W EFEIGLKL - T
b, FERBRBINCOWTAS L, ALTELEEOMHIER, MERX T, BRMLOESES, ol
L HRTREVGENN R DR, 1464 XU 2 FABREOBAY, HIEK, MEEX b3, K

#Branch  # Stem 4R Root

&l [T 7
15 A Unfertiiged [~ N N %

Koma

Ferlitized RPN
miewe [0 Egggﬁ
UnferTilized
1000 Yo
[ 1000 % eolee [
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Fig. 39 'Dry matter distribution on each part of Karamatsu in Koma and Akakawayama.
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‘Table 68. Nitrogen, phosphorus and potassium concentration in each part of Karamatsu in Akakawayama.

AERREE ) 28 F Nitrogen (N %) Y v i Phosphorus (P:0s%) # Y Potassium (K0 %)
Sand | B T e i % e ® i i ” i
number/p, Needle | Branch Stem Root Needle | Branch Stem Root Needle | Branch Stem Root
o MBI 206 0.52 0.13 0.34 0.37 0.15 0.05 0.07 1.19 045 | 013 | o0.25

ﬁgerg?izedz 2.11 0.38 0.11 0.33 0.38 0.10 0.05 0.07 1.04 0.34 0.14 0.22
3,000 % Iﬁfﬁ%t?ﬁtzg 2.01 0.47 0.12 0.32 0.37 0.16 0.04 0.09 1.03 0.44 0.12 0.19

jgert’{%zedlz 1.99 0.47 0.12 0.27 0.41 0.14 0.04 0.08 0.97 0.46 0.08 0.24
5.000 % Iigfﬁeﬂjt?l?zg 1.97 0.40 0.12 0.22 0.36 0.13 0.03 0.06 0.98 0.39 0.10 0.21

Fertjz?i‘zecliz 2.20 0.36 0.14 0.26 0.42 0.11 0.04 0.07 1.02 0.27 0.10 0.26

B 69 %  FINLRRMCIT D0 7 < VIEERSMUOER, V v#, »)OEFR
Table 69. Nitrogen, phosphorus and potassium contents in each part of Karamatsu in Akakawayama. (g per tree)

AU | g om & 3% Nitrogen (N) ] Y v Phosphorus (P;05) ] # Y Potassium (K:0) ]
Stand oo | 8 | B |5 % | & | ® | &/ |8 % | & | 8B | & & &
nudnsg:xl';ia Treatment Needle | Branch | Stem Root V‘tlrh:ele Needle | Branch | Stem Root vf,i"ée Needle | Branch | Stem | Root “::lg‘lge
1000 % I%lfzﬂf't?ll?zlezéi 43.1 18.8 4.1 7.8 73.8 7.7 5.4 1.6 1.6 16.3 24.9 16.2 4.5 5.8 51.4

ﬁg‘iertﬂiﬁze(liz 42.8 15.3 3.5 9.3 70.9 7.7 4.0 1.6 2.0 15.3 21.1 13.7 4.9 6.2 45.9
3,000 & i‘ﬁl{zg}g%z%d 23.5 11.3 3.6 6.4 44.8 4.3 3.8 1.2 1.8 11.1 12.1 10.6 3.9 3.8 30.4

j%er?i?‘izel? 40.2 17.1 5.2 5.9 68.4 8.3 5.1 1.7 1.8 16.9 19.6 16.7 3.7 5.3 45.3
¢ 000 & {znfgt’gﬁza 207 | 83| 39 | 40 | 3.9 | 88 | 272 | 1.0 | 1.1 | 86 | 103 ]| 81 | 32 | 38| 25.4

Ferl?i[;'ize%: 17 .4 10.9 5.2 3.9 37.4 3.3 3.3 1.5 1.1 9.2 8.1 8.2 4.0 3.9 24.2
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Table 70. Nitrogen, phosphorus and potassium concentration in each part of Akamatsu in Ottomo and Koma II.
n om K £ 3 Nitrogen (N %) Y v Phosphorus (P05 %) # U Potassium (K:0 %)
X )
Treatment * (54 ® ® % 53 & ®’ & % #® ics
Needle Branch Stem Root Needle Branch Stem Root Needle | Branch | Stem Rcot
el Coﬁrol B 1.58 0.51 0.26 0.34 0.28 0.14 0.06 0.09 0.87 0.34 0.17 0.49
% B E 1.55 0.47 0.30 0.35 0.33 0.14 0.06 013 | 078 | 0.31 | 0.16 | o0.41
Czltivaé;d S 1.63 0.54 0.27 0.38 0.32 0.15 0.07 0.13 0.99 0.41 0.18 0.64;
Cul*ifvaste({ual?g fﬂg'ti[l%zed 1.38 0.44 0.25 0.44 0.29 0.14 0.07 0.14 0.84 0.35 0.20 0.62
AL THE I‘}‘ﬁnfﬁéﬁrtegzlez(.i 1.29 0.37 0.27 0.22 0.27 0.08 0.06 0.06 0.90 0.40 0.30 0.28
Direct seeding fli M PC| 11 | 0.2 0.20 0.19 0.26 0.06 0.06 0.07 0.82 | 0.39 | 0.23 | 0.2
1 AT ?nf@‘t?%zlez(‘i 1.17 0.28 0.28 0.33 0.30 0.07 0.06 0.07 0.82 0.28 0.37 0.28
Single )
planting O X .
(l~Oseeéling) Fertilized 1.15 0.22 0.28 0.25 0.28 0.05 0.06 0.08 0.85 0.45 0.36 0.28
1 AR I%ﬁnfﬁéﬁrt’ggz%i 1.28 0.42 0.19 0.20 0.30 0.08 0.05 0.06 0.67 0.34 0.35 0.33
Plural .
planting e K
(1~0seedling)| Fertilized 1.26 0.26 0.22 0.23 0.28 0.09 0.06 0.06 0.96 0.37 0.39 0.38
2R I%f@l‘t?gz%i 1.15 0.33 0.19 0.22 0.23 0.07 0.05 0.06 1.10 0.36 0.27 0.24
Single .
planting O X
(1~1seedling)| ~Fertilized 1.30 0.37 0.35 0.24 0.34 0.10 0.06 0.09 0.98 0.43 0.28 0.25
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Table 71. Nitrogen, phosphorus and potassium contents in each part of Akamatsu in Ottomo and Ko6ma II,

B 71% R IVHERBRD Lkt 7 5~ vEERKTOEE, )V VvEE, H)OEER

(g per tree)

g 3% Nitrogen (N)

Y v Phosphorus(P:0s)

# V) Potassium (K:0)

[ X
%Trefmentl: * 1% - ® # %hoi * & # o ?Vho?g * e % & \%?}'Vho?ef
, Needle | Branch | Stem | Root | {ree |Needle | Branch %tem Root | tree {Needle |Branch | Stem | Root | tree
o mE 458 | 1.02 | 1.43 |0.82| 7.85 | 0.81 | 0.28 | 0.33 |0.22| 1.64 | 2.52 | 0.68 | 0.94 |1.18| 5.32
1 Forii g & 7.30 | 2.35 | 1.8 | 1.51]12.99 | 1.55 | 0.70 | 0.37 |o0.56 | 3.18 | 3.67 | 1.55 | 0.98 |1.76| 7.9
C_thiva{zd S 538 | 1.86 | 0.97 |1.25| 9.46 | 1.07 | 051 | 0.25 |0.43| 2.26 | 3.28 | 1.39 | 0.65 |2.12| 7.44
oI AR K | 938 | 3.04 | 2.63 |2.50|18.56 | 1.97 | 0.97 | 0.74 |0.80| 4.48 | 5.70 | 2.42 | 2.10 |8.53 | 13.75

AT F 8 MM | 90| 52| 35 | 11| 188 | 1.9 11| 08 | 08| 41 | 7.0 | 56| 8.9 | 14| i7.9

Direct seeding\ # & K| 78 | 23 | s1 | 1.0 162 | 1.8 | 05 | 1.1 | 04| 3.8 | 57| 31 | 44 | 15| 147
AR iﬁjﬁmﬁéﬁrt’iﬁz%i 176 | 56 | s0 | 80| sz | 45| 14| 11| 06| 7.6 | 128 | s6 | 67| 25| 22
Single . :

(lwol::;?;; BB XN s | 70| 7.6 | 28| 485 | 7.6 | 1.6 | 1.6 | 09| 1.7 | 280 | 144 | 9.7 | 3.1 502
1P ﬁfﬁgt’fﬁz’é 62 | 21| 1.7 | 04] 104 | 15| 04 | o5 | 01| 25| 34| 1.7 | 32| 07| 9.0
Plural

(1~o§:¢$2§) BB E| 63| 13| 29| 07| 12| 1.4 o5 | 07 | o2l 28 | 48| 19| 51| 11| 129
2P R ﬁfé"ﬁt’fﬁg—d 173 | 5.9 | 29 | 1.5 276 | 35| 1.3 | 08 | 04| 6.0 | 170 | 65| 41 | 1.7] 203
Single

PIARGRE | g g8 K | oo | g0 | s | 22| s | sz | 1.9 | 23 | o8| 122 | 25 | s2 | 64| 23| 404

(1~1 seedling)

Fertilized
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Table 72. Nitrogen, phosphorus and potassium concentration in each part of Sugi at various ages in
Mukaimachi and Hayaguchi No. 1,2, 3 plots.
o PR 2%  Nitrogen (N %) Y v Phosphorus (P:0:%) # Y Potassium (KO0 %
A B # | Stand
Plot age Treatment Ne%lle Branch | Stem Root Ne%dle Branch | Stem Root N;%ile Branch | Stem Ri%t
%ngtﬁiedz 1.28 | 079 | o050 | 0.53 | 0.27 | 0.14 | o0.04 | 0.09 1.37 1.10 | 0.44 | 0.47
S F@rf%iggdlz 1.38 | 090 | 049 | 0.54 | 0.27 | 0.14 | 0.06 | 0.09 1.35 | 090 | 0.43 | o0.47
LoF 1%@3@5& 138 | 068 | 057 | o054 | 028 | 0.2 | 0.07 | o010 | 1.74 | o0.91 | 0.47 | 0.78
W T ZOFﬁg%Z"Ed'Z 1.96 | 0.76 | o055 | o051 | 020 | 015 | 009 | 009 | 1.90 | 1.03 | 0.5 | 0.76
M“z::'hi %ﬂﬁﬁrﬁ”}'iﬂzehz 0.84 | 03 | o015 | 019 | 0.20 | 0.09 | 004 | 005 | 1.30 | 0.53 | 0.22 | 0.6l
Sgﬂjﬁiﬂgdlz 0.83 | 022 | o015 | o024 | o0.21 | 008 | 0.06 | 006 | 097 | 0.44 | 0.26 | 0.35
‘o lolﬁr?%iﬂgdz 082 | 028 | o0.15 | 0.24 | 019 | 0.09 | 0.05 | 0.05 1.34 | 0.43 | 0.25 | 0.37
Zoﬁr?g‘iﬂgdlz 0.88 | 0.30 | 0.16 | 0.14 | 0.19 | 0.09 | 0.08 | 0.04 1.31 0.37 | 0.58 | 0.26
TR %nfﬁg'tijll{ﬂze? 080 | 0.35 | 0.24 | 020 | 0.9 | 0.07 | 0.03 | 0.03 1.07 | 0.42 | o.11 0.26
Hayaguchi | 5 & | I{EJ{%EEF 0.95 | 0.22z | 0.5 | o0.28 | o0.21 | 0.06 | 0.03 | 0.04 1.08 | 0.38 | 0.17 | 0.28
No.1 léF{Eg%Z”EdIX 0.90 | o0.31 0.14 | 0.17 | o.21 0.06 | 0.03 | 0.05 1.07 | 035 | 0.19 | 0.25
B 28 _ %n@rtinl?ze[dz 078 | 0.33 | o0.14 | 0.7 | 0.8 | 0.08 | 0.04 | 0.05 1.10 | 0.38 | 0.16 | 0.23
Hayaguchi | 5 &F 811“33%2"51'2 080 | 0.20 | o0.15 | o018 | 017 | o0.07 | 0.03 | 0.05 1.28 | 0.43 | 0.14 | 0.30
No. 2 164%{%25‘15 078 | 020 | o011 | 033 | 047 | 0.0z | 003 | 004 | 09 | 035 | 0.16 | 0.26
e %ﬁnfif%ﬁ’llgedz 075 | 030 | o012 | o019 | o018 | o008 | 003 | 005 | 1.39 | 037 | o011 | 0.30
Hayagueni |5 | CHIEIBE | 083 | o036 | 015 | 023 | 019 | 008 [ 008 [ 005 | 094 | 040 | 010 | 0.28
No. 3 eEMIBX | 090 | 027 | 0a1 | 018 | 021 | 008 | 003 | 004 | 1.2 | 038 | 012 | 0.8
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Table 73. Nitrogen, phosphorus and potassium contents in each part of Sugi at various ages in
Mukaimachi and Hayaguchi No. 1,2, 3 plots. (g per tree)
. . - A )
B | AR B OK & 3 Nitrogen (N) Y v Phosphorus (P:0s) #1) Potassium (K:0) _
A = D = 2
Stand ﬁ ﬁ =) Bl ﬁ m =) %’I‘ ? -;# =] ni’
Pl <
» ot age Treatment Needle |Branch| Stem | Root V\gxgée Needle [Branch | Stem | Root V&?rxgze Needle (Branch | Stem Root V\gleoge
I 5 BB X
Unfertilizea| 0-46 | 0-09 | 0.11f 0.11 0.77 | 0.10| 0.02| 0.01 | 0.02 0.15| 0.49| 0.13| 0.09| 0.10 0.81
5 EMIER | 0.72| 0.18| 0.13| 0.13| 1.16] 0.14] 0.03| 0.02| 0.02| 0.21] 0.70| 0.18] 0.11| o0.11 1.10
1 4 Fertilized
1OfEHEAEK | o0.61 | 0.14| 0.27| 0.18 1.13| 0.19] 0.02| 0.03| 0.04 0.28| 1.19| 0.19] 0.16| o0.27 1.31
Fertilized
M HET 0B | 1.69 | 0.18| 0.23 | 0.19 2.29| 0.25| 0.04|.0.04 | 0.02 0.35| 1.64 | 0.25| 0.23 0.29 2.41
Fertilized
Mukai- & R X
nchi Unfortiiiged | 4-75| 0.56| 0.64| 0.75 6.70 | 1.13| 0.16 | 0.17 | 0.20 1.66| 7.4| 0.9| 0.9 2.4 11.5
5 fEMIEX | 734 0.77| 1.27| 1.51| 10.89| 1.86| 0.28| 0.38| 0.38 290 86| 1.5| 0.2 2.2 14.4
4 4E Fertilized :
10fEABX | 8.05| 1.03| 1.42| 1.74| 12.24| 1.87| 0.33| 0.36| 0.36 2.92| 13.2| 1.6| 2.4 2.7 19.9
Fertilized A
20fEMEAEX | 10.43 | 1.37 | 1.84| 0.93 14.57 | 2.25| 0.41 | 0.53 | 0.27 3.46 | 15.5 1.7 6.7 1.7 25.6
Fertilized
9 i B X
B B Usfertiized| 5-50| 0.95| 1.35| 0.61 8.41| 1.31| 0.19| 0.17| 0.09 1.76 | 7.36 | 1.42| 0.51 0.79 10.08
8 fEMAEX
Hayaguchi| 5 % | poqmiis- | 6.78/| 0.89 | 1.02| 1.08 9.77| 1.50| 0.20| 0.20| 0.15 2.05| 7.71| 1.25| 1.16 1.08 11.20
No. 1 16[EMERX | 8.58 | 1.63| 1.17| 0.74| 12.12| 2.00| 0.32| 0.25| 0.14 2.71 | 10.20 | 1.84| 1.59 | 1.09| 14.72
5 Fertilized .
EHIEK] 3.8 86| 0 60 5.37| 0.99| o.51] o0.81
B0 28 B3 R 0. 451 0. 5.72| 0.88| 0.21| 0.13| 0.18 1.40 .3 . . 7.68
|54 | 8MEMIEK | 7.70| 1.10| 1.31| 1.19| 11.30| 1.73| 0.39 | 0.26 | 0.33 2.71 (12.31 | 2.37| 1.26 | 1.98( 17.92
Hayaguchi Fertilized
No. 2 16fEMEER | 7.32 | 1.49| 0.95]| 1.72 11.48 |- 1.59 | 0.36| 0.26 | 0.21 2.42| 8.80| 1.80| 1.38 1.35 13.33
) Fertilized
Ly A
038 B 2.95| 0.64| 0.45| 0.72 4,76 | 0.31| 0.17| 0.11| o0.11 0.70| 5.47| 0.79| 0.40| 1.14 7.80
. 8 MEMEIEX | 7.04| 1.73] 1.02| 1.10 10.89 | 1.61 | 0.38| 0.20| 0.14 2.33| 7.97| 1.92| 0.68 1.04 10.57
Hayaguchi | ° % | Fertilized '
No. 3 16fEMEIEX | 7.07 | 1.25 | 1.79| 1.11 10.22| 1.65| 0.37 | 0.21| 0.18 2.41| 8.79| 1.76 | 0.86 | 1.11 12.52
Fertilized [
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V, VI, MEBCEWTE, »F<Y, 77y, AXORER JUCERRECS b3 HiEs R 2
WIS, RIS X Bk, MIESHREEANE, HEE, MIEEE, MEEEELLTC X, TERER
EZENLD, FCELUOLETCHEBLAHEAETD, BB X » TUEHBEIRR -, T35, § 74 RiC
HEMEEC KT 2MEERNRREORRCTHIESR LS b bLicdt, thiihbi, AFckd KE
R, AF¥>H5=Y>7Hh=Y>OIRC/NEle-Tkbh, ¥l, AFIHBNRRRLERETIT
HIEBIRIAE 75 T B, DFCETE 6 % O SR\ HHEIEK & SMEIEX OREZETHEL T4
5L, WEMEECETHHEEHRORIREVAFEE VG TRIENKEL, AF>HTIYSTH~
Y OIRICNE L 785 T 228, Lo LAFOBE, B O E CILBEHI BRI EREWEFIC
bd, 20X, WREECSHOLISHIEHRIEEC X - TR, T30, SFCEERRCS
B B HEBZ R DN TR TH X 5,

XECAMEOEYERC DL THELLERERAL, hieise, AEEL IEERRI VM
LIMOEHERT b Db SRR AE WEANZ bR, ¥, SBMCH LI SHIEHR 25
B, BEEL IBENEBINICCARIE, B, EOBMCRIRE L, BRMLCIZEALRBDL
g, BENEL RS L LEVWKBORMCLbbhaERC S5, LivL, HIESRIBRC S
BhIULUHHHEIL, BB Y- TEk- Tk, LROEERAK T, = FHEIF THE Sm
SBULAD, 7H= VR 4m { bbb, £ LT A3 VIIRIEEOFVEAT, 5~6m bl
PHELPLIILDBEAC DD, 20X 5T, BT X - TREMCL DL SHEIESHENRLD &
oW, BEY index k LK, EOHM L BIA: Ofic kT 2 BINEIS ORI LREILTH X
5o

AT L DHERLBRINIVEAT, B, BoRMCHEESRS’S Db T\ 3RE LERNARL
BT EnD, MEIWWHNIVLHEIBBNOREI D, ThbOMLORRIMKIEERTIRIENnS Ik
ExbhB, ¥, BENLIBERRAC L hsT, HBHREISBIMCHbbhILDEZ
&, ZOZHDLE, EOMMLY BN OEENERIC /L DIcd, HIEHRD LI L bl - T
THLOTRIahHIeE2 DA, DX 37, FEOMA LB L ORICIT 2 KRHRE2EY
HEEEAMEHASTHObL, BRCWTSESEIEOEERNEZRDTLDEE 42 DLk Thb,
ORI AVIC BT, AFIIRER, v BREREER Ot & ATEIERBRIE DMK A HEA
BREADIIC, HONBEBRE)OREHTHE LLERIER 2 B O—f e LTEIA L, AR
e 3,000~4,000 K/ha Thh, J:EEIt Be, Bo, Bo(d), Bl B EOHBHL - Tl 5,
77 =Y REE, EFHEREEN, FEERNA OGRS X O A HIERR L OMIEER 22 bEA
BERTHD, HEEABUT 1,500~2,500 A/ha T, -+ZHL Bo, Bo(d), Blo BAHEOEHL 8- T
Who T H = VIIFERRM, Fbo 7 BgiE i L OEHIER R OMHEICK i HIBA KLEER T
b, HEERALIT 5,000~6,000 Z&/ha T, FOLEE IV Blo BMEEEL 5, T3,

42 RieonThD e, AL bEEN 1m LUTOBAIL, 1, FEOMALIX 50~60% < Bvo
FAEATELDTREL, RACBOMAIL 15~25% { BT/ &L o Thb, MBIk, o
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WAL OWEAEE LR BB L, BABREVDILT A=Y ThHD, 7THIYS>AF>H T VYDIRICIEL s

T3, BRLOESEE TR RIREVOIX 25V ThY,
<, B, FEOWALEHOBIRNHR LIS,
AF>H T2V DIRRNEL Tn T B,
BIBRD L, RACHBEAIEENT %21,

HIRIYSAFST H<YDIEICPHX

Lichi s T, AMALOBIIT7 A= VREIREL, TH=Y>
DEFCHBENKREL DL, B L I, EoWLORS
RO OBRESIL T #= v & AFRIEBICKE R,

B4R HI<v, THwY, AFXORBRRCS bbb LR
Table 74. Effect of fertilization on height growth of Karamatsu,
Akamatsu and Sugi.
) BRIRTEE DRI B -
BB Rh#t | LR 0 B X| FHEERE | K| 6 FEOEE | # %
Annual height Height
Species of Plot Type of | Treatment | increment at | Ratio 18 Remark
. . starting year after 6 years
tree soil em em
) 3 it IR X
KR Bo Unfertiized 12 100 328
Hibako- 8 EHEIEX 19 156 361 16 {H 38 e
HhT=Y zawa Fertilized Refertilized
Karamatsu 4 M B X
XK= Bo(q) | Onfertifized 40 100 380
Mamuro- 1CfE AR 10 fE 38 AB
gawa Fertilized 56 140 410 Refertilized
' B M B X
I Al (a) |Unfertilized 2 100 141
7 H= v | Ottomo : 10fEHEAE X 30 {H 38 IE
Fertilized 3 104 152 Refertilized
Akamatsu prg
8 i R X
15; PE Bio(d) | Onfertilized 2 100 299
Oma <
LOfEHEAEX 10 18 38 B
Fertilized 2 100 311 Refertilized
=) £ i B X
FH3E ‘Bo(d) | Unfertilized 7 100 219
Hayagu-
chi II?LEZ}.E}HE%‘—— 19 288 279
NO. 3 Tiilize
i B IR X .
| BT |Untertilized 18 100 215 | 5 FROWE
Mukai- : Height
machi Zﬁrﬁgg‘% 41 288 320 after 5 years
o i i B X
2 | TH2E B, | Unfertiized 7 100 213
’ Hayaguchi )
. 16fEHEAR X
Sugi No. 2 Fertilized 22 303 300
. - | EHREX . ~
FR1E Be Unfertilized 14 100 295
Hayaguchi| (Blo-g) | 16X '
No.1 Fertilized 0 149 354
% R X » £
A Be Unfertilized 2z 190 304 5 ﬁ{ﬁ.@ﬁﬁ
Gojonome | (Flocd- | 20fBEIEK 2 2 ' siz Height
plain) | Fertilized s ", - after 5 years
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m o (2) 73y AKamatiu
70 3 Stand numbgr 5000 ~ 6000 %%
2 () #22Y Karamalsu k4 and Numbgy ha
z --..0
2 Stand vumber 1500 ~ 2500 Ve E] o R
& <3 .. ©
] ° 2n 96~ Branche, Needte
> o 23 N\
£ 7 504 Bvanch. Needle ° 25 .
i3 ke 2z o
e oo o o TTesl 5T o ‘e
Ly ZF o
38 £% .
BN f3
=& a<
5430 < < 304
Z £
2 = ® Stem
& t o
El
2 =
o) A
b
o
02 04 06 08 ! 2 47 6 8 10m 02 04 06 08| 2 4 6 310m
H & Height #i & Height
N Sugi K’
2 Stand nuwbcy 3000~ 4000 Yha 2
s o K —. . _Akamatsu( Branch Needte)
E ° o & T~
z ° c o 5 N
=3 ° s = i 2 N
2% Bvanch Needfe —, ° o < Sugi ( Brauch, Needle)
=3 O = Dpx o 50
% o of o oX ® sa | 020 eeemeeeseseeiTE
e 3% Kavamalsu(Branch.Needle)
£3 -
=& X
ST s<,
& £ %
g g
s KavamaTsu(Stewm) _ ="~ .
- ¢ PR e
; € - Sugi(Stem) ’_/-/ ARamatsu( Slem)
& 9 -
=~ -
o 10 ° o
£
=
02 o4 06 oS 1 3 om 02 04 06 o8 I b om

2 4 0 2 4 6
A1 H Heght A& Height

42 W AEEOME LE, EOWAE X UBRO
EHEERSE& OBR

Fig. 42 Relation between height and dry matter distribution of branch,
needle and stem in each species of trees.

BT VHBHNSCERCSD, FLTEEEL DLOMEICETD L, MRIOZEIVNEL ki
BT5ZENHEEIND,
ZZCRIBAOEMEMSEEC X - TRRS 2 LI200T, EHLERFLTHRBBENLS, § 42
Rl 2EHERCIVWTIEETHLS D, ERHNGEMER LIV LA L, AFRTHITYDL)S
T, BEPMSS T~ Y CERTROCEETIE, FENMITED LT - GEENM X v, EOKAK
DWVEIENKREL LD, Thic s bis > T, HANCBRMLOEIEEIBH T LIELLRD,
ZZT, BEOMMC L b5 B OMMERE, BYHOMHBETHLOLHLLTHRBLE 43 KoL kD
Thoh, ZORRAELNS LI, BENMECHRFISHBEOENERCSL T EIBD LR, #
BH3m < HULLiRD L BEHOENLILEGICAE /b, A—EECVTEWERTIAFIER
BEL, AF>STHATY>HT <Y OIRCEMERCH D, BERINCE b7 EEMMEAITAF 1T
bREL, TATYEAT Y CRABEOMIERCS 5, 0L 5 KERND, § 13 Hicihbhi
AFBRMLOBESEESHINTIEGORE VORI, FEC L - T, B, EOBMIRDT 5 idfEx
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THINT BI1Eh D T, LA

5 2 suf o PHER R ORINE R DR E  edic
10000 ‘
0004 p JRACZAC T 1ol 1 BUE =Y, (k.- i bR NOP
o,
6000 5 Thry Aramatsu #% bhb,
- //;”*' PEpzenb, &l bEH
g PR B AR, EOBALC

3

HEIERR B bbb B DI, Thb

DIALD 53D 5 BHTEIE & HDT

REL, REVEETHIDHLE

2bhbd, ¥h, BE% index »

L8, BT X - THERE

BIALC S 5L T R AR

Y, AFPERDEEOEGRELC

B ThbhIILHB O,

BE DAL & BEVLL L OBERE G O

BT AREN, THARYRHITZY
CHERTREGERCH S, i,
ErDBICERRIETTE0T

. Xigin s 5 LIRS, COK
Sozki-t}‘He’tghf HTIDNE, AFRTATVINE
BABR A LBRIOEYER L DR TR DESEI G I A Z AL, FOR

Fig. 43 Relation between height and dry weight of stem. - EADVNE b, K, OB
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FORABIA 2 HET R ANR T LD, BEBFTIRELRE L SOLHEIRE, bbb
A, BIERD & 5 7o HEE, EREEORMH TSI 2ERTHSH D, BERTFIERLIZ LRI T,
ZOEMIEETAZ LB LZBRD,

DERL, HFIVRT AV OBREELTHIETSZ LT X - T, HESRISBBMLOERERRCD
Sh R TV ERAR bR, FRINURRID 7 44 5 <Y 5,000 REERX OMIEA S X OHFER
Bt IO AT TREK, #EXORIERCEYERESEISY, 5§ 43 Ric plot L TABIMRKRELEL T
HZB L, ¥, BOWMM TR B TIEREVERSADIRE, Z0Z2il, BETHIZLILL-T
B o LBCERRRESERT AR ANEL, COBTCHEESRSSbbhe T b0orEL bR
Bo LIchinT, 7H=YRHIF<YDLIRBRLObIAMIEHROF LV HETIL, boBEEHE
LTHIET 32 810X o0, BLBCHRELOLT LB TELOTRIENA I EEZDID,

X AHHEIEOSRICHSITIMER

CRETRATE RHERROBIL, MRFHING 5 ~ 7 M 5HRTH Y, FADEEHM
MBIIUL E R T E e, Lichio T, SREC TS bALIEIEDRS, £0 % 3 X
L0 irEL SRRV, AFOHBRRICL LN X 51T, R —EOHIIETYH, 4 DHE
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PR RICEESNER, 5~TEERCRWT, ik, BEPHE TR LAIELRED 1T BT 5
MK ORBICHY T 2ERCREEZ T I A LNRD, ¥, b VHIEHRIRECS bbb
BETH, thEWOEYHER, L, BERPEOTMCAREL HOobMAEAIRDLRI, Ticbb,
SRR 351 5 HAEBRIZ, BEREOALLT RPEORRC LR IEFEL, oz xiidib
B, M OB LEOMIOBGREEFEL, SLICHMEIRDZ LICKEMFAL T2 O L KT
TEB, ¥i, HKEYE LBOMICKT 2 BHOERIC X - C, HEXFHEILIBAK IZLOALCLS
2, MEREDRTESNE b SEEIC 3oiF B BB OB X LTHDATTZ B TEILL, ThE TOFHERERS
BE0b, SEREHEYHEEZ DD EFTRNERLRY HIFTARD L, 2¥DEEYITHS,

a. MR DR R & 7B bt

BRI X - THIESRE DL bbb e iBie 2 LiE, ZhETHEN LB ) THD, AFEHR
L LICHiiER 2 %% &, HBUMREH BRI REL bhbh, REEHER> EE 8> FEt 458
OERICH D, Lichis T, HEORIKEWRESELES, HERNBERCEEELEC ST 5 iiEe
RETEICRY LIFDVENSS 5, 22D X5 B RBINC BB 28K O RBE Atk #h
TS LRI, b o BRI L FFRORTS bE X T, SEMEESE §HT LI ERE s
b blew e 2 HThB, FRBEEHEDO X S cEREOI VW2 AT, KEuith
BFEKREL Bbbbhigu s, IR X 2RE OB TR oL BT s 2B AT TRIAREVEHRA
Chb, ThbDEIERMED L 2 A BT HHMMIEE, 4% bEBRICTT D 20 udighbinu
A, BEBLECIE U-RE, HIREE s & OMIEH 2 FFE Lisiudie b oy,

b. MR i3 585 A OBEA

—CT h=Y, hFTY, AF, b/ FiEOBBTIWT A AR XUHS A HIEROREITER
BB L5 THHA, A—EETLIEC L > THROBECENL Y, —&8h, NZLkRBRHO L)
CEMEECEETIE, $5 AT XALEREAHENEL L 0aRREBICH 20, BRI ORI
bbb X5BRdAbNS, HEEMHC L 5T, #5APH AHHIEDOBRENLSbhPTWHE L
SbHbIC L WEERB DD, B ANELIRELEINEL, HERHC X > TRETHIURERLA ),
B ATEE LT, BOEREEIERCEAIhOD5L500, ZhEH LICHERS ) ANELL
N5, ERBEECTEMD, 5 ANIMRINERDRELHTD 120K ETHY, BERTIIC 0Kk
TH SIEIBE A BER L TWBH bR D S,

c. HERRMASE & HENER s X O MEIRERL

SR 351 B HEIEIL, BECERRRCSH b ABMB ORI T, WO O (BE Lib ) 2
WEIRD LCHROLDZ LY, ZRETULEILERRICLE D THB, LirL, 20X EHENLD
I DM BN A HIRFT 5 & LiXTEinV s, {EER) I X TORVGHRDOEFTHMIC BT, K
DEFRECIE CI MR L 3 2 is 5 BES DB, £2T, 2D L 5 h—EOMIEARYE X Thiz,

1. PASHRTOMER

(A1) Shilie DREAE CREERRS A & FASHRS T % ©)

WaBgEDIRE, 1) Offess, Wk,
2. AR OMEIE
(1) FUHLATAOMEIE (Mo 3 ~ 5 4377
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R R DIEE,

(7)) EARRTHIOWIE (F=RD 3 ~ 5 £41)

=M OB

DOEFCHIERIT DN TN B &, EEDIERFICI 275 - HHERIIOBEBIER 2 AR 1 Kbz b
5fEn 5 20 HOFHENTEH Y, = ORERE»DITHIEENE\Z EBIEHREORE MERDB AN, -
BRI X o CHIEE b ER L hudia b, Fbh o X 5 cAMECREOS - &
AT, HUYBEOEBIAMT TS 0LEEININL, OFERIEN 20 HEECHERETLSTE
BHDEITEZ DR, HEIEEBIC OV Tk &, B OMIEME L £ OHEFit L Lo h ToR
BRIERENDOEL, MG o7 LARE2EU EOMIEE, HARDOEERECIE U CHAEE . in
TEBENRS D,

d. TEREECBE LD

HIIVRT A Y ORBRBICHA LRI X S, MEREELHTZ LC k- TRRLCLbbLIL DR
BIVEL, IOVRECERDSHRD NI, ¥ IS oML, AL BEX 5 L iR OKRE nhb
WTh B B0, EHEDIRE THEIES 35 2 i\, BREOZHE & HiIRZ R O AR 2 HIHE L Tl I BgY
MaEED, FURMBLHNT 2 L dEIRO—FHEE LTELLNRD, LiL, R ORARELE
KL T2RRIT, W8, EREE, MR Db, B50R 0 boh L BRI TE 2 5 0ER
b, SBROWMEMBE LA 5, i, ZOFELIIICHEREE DI LTk OZm 2 MR IR
L, B OIIA%L 5 5 & RIRIC B s > AT X b, EMRORREELHIFTHHEDELD
NB, Thb 2 ODHEE, M OEEBN, THERE, HHS, SBFRELICEUTCEBRIRETHS,

e. PREERER

ERIESE LCEBEMS TR IR TS 10 FLUEREBL T35, ZOH, RHOHBRE EsShkE
R EOWRD T TR, REITIEHRSERFROEEN 40~50 ZicRSEHREEMSHRINS X 51Kl
wtc, EEDIL, Ch ¥ THRSIhAHEOMERIIC DLW TIERLERBR L EIEL T& iz, £0%
QIEHEECERNTIOOIIRVER LR - T b, L L, ERMHERICET2RED5 BT, E
FHUE L 0 ERCHIE AR ET A RBIHLUREVCRELHD TV 5, COK, BEERMI—CEE
CETBHBBETES P TTLDT, HHOBRNMER PRFTE 50 BEMCERI LS 5, %
fo, FEEPHBREER TS0 5, BIECHSEH T LT RAERA ORI L k2 7 5 B8, H—
CHIETE SRRV CHERTEHS, UL X5 knEnb, 4% OBMOIERETETHRACHAS
haborBbhsd, BERETLL,D, EHRBCHET32B8EMYr 28 TakiERby, 0
BETAEETAUERL S,

REERRs 2 O I ¥ COEBHIMC R 5 HEIEEIRC 2T, M EDEELSHOMBESRL LTHRY biT
7223, Wb ChE TOSEKE RS E LERBROBRS, BEOMEBRE,NLELDOI B LT
THEANTCDDTH B0, SHRENOES, BEDORRICL bt- T, WEDTTDHS, HEikEEEbH
CRET2RERSS 58, Z ZFEEL TERO SHHZ M LIEWTH S,

Xm # e
Z OFEL, Bkt OXEEMBIRE L AT <Y, THTY, AFENEHE LT, 1952 £15LE
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HE L7 hR b HEIE DRERBI A b 212, SR OREIESRIC OV THER L B Il d DTH %,

1. Bl OISR cIFC sV, MMERERREET LRREEZRY Lo dihic > T, Ly
DEMIBIZ X - TR DRER, HHE +E, HFHRORASHILEOEREEL, HFHOBRNEZRIHL TS
PBENRHDLELLRBDT, FIBCENTIZND OEMEYR Y bFBERR,

2. HREE L HFHORRLER L LHEERROTITOHEHEL, WEOEE, RRoORE
BEIE T, Tihbb, RRHMIIBERZBRVARILES RO 11 B LA TV 225, 205 BRMA
OERALRCIEH»F =Y, 7TH=YuMHE: LC4ER, BloE: LT PREHFEC S @I, b
MHEFEBCOLI 5 EE A OFRTRE LE Y, Rbrhby e L HERER OBRBR AR5 2
R T, chb ORBROEEMNSHRELHRE TRT &, 40~650m THiL) OFEELL - T
VAR, FOKEAE 250m B OEHIMERREL L 2 A2 - T3, NS, £RBRMiOTHh
ORI 1} 5 KR, FTRORASHERE, EMMEEE U TERL,

3. MR XOBES A DRI, ik LTEEECST 5EEEMREREORIIC X - igh, BE,
BLER WEEROMEC X - THE LKL, i, HIEHRL LU ABEOBE R, WHBEXOME
ERREEY 100 & LTHEAEXR O HELE, ThbbEREfRREO K TLEL b L,

4, » 7= OIIEHRIMBELEECS - THERRICBD b, ZOIESBREYBREFERRRE
THBLTHR S L, 30~60% DEEINERL TV 5,

HIEZE 2 MR KB L T4 5 L, OEBIER 5 E2 5 20 EOFHEM TIX, 13- &b LR
BdBRIE, HERRF 1 BHEROB &L, HIEREECWH U5 LWIERHROBL 1B DON S, &
BHEOHAILEROHEVBDOND L 5 Th 523, Mk EEELHEMIBD LR, R
HEEA B 3 ~ 5 ERBEIT I & s » LM O BRI OEBAESE 5 45 20 EERE OHEILE OFE T,
FOBHEIRILALRDONEVL 5 THD, Zhid» 7~y OB ET W Ly, EYER,
SEREGFEOWMMMAKREVLDIZ, & OREOHIEE CHRAMRECHNTENTTREL TN 51D
EEZbRD,

HERERRE & HERE )R OBIRIC OV T 75 » R IILRBRI DR T1L, HHE (FK 5,000 K/ha #f
B BEEERRCLDLNAHBEHENKECERNADNI, TOZ EIZDOWT, HREHEL ORH
TR DEFBNDOHEEITOVWTE IR » e FARROER, S, BRZ EHRLMES LIERERS %
BRHHAL T2 L HE LR, ¥, FRINLIRBHIC ST M 7 FEOBRERLEIRL T, Bk
BB OEHER L EHEREIE S ERELLER, HEOBAIIE L B hBRWHERS R S Db
h, EYEERSEEIRECD, KHCEEOBAIBRMCSLbbh, EYEERS LS IAEE
HEbhI, CDX37Zehbd, REFHFT L » THELEL LBOMICRENRITT 512D, I
JB#EMZ OEIC S bbheTwd DL HEELL,

5. 7h= Y OIEHEE, WThoRBICK T HEMLERECIIRD LN, BEECHERE
RO, ¥, FERFICHIIEL THh b 3 FRBEBICK Z /- BIROHE S, HIEYEECHLD
iV TEFECRD b, *OEYEEYEEENREE THERL 45 L, OEHEH 10 EiEE
DHE 10 FBREDOHIMTELDTHI L,

TR 1 IR OB EIIX, 3ERCANLMEIEENE - o Bdbhin b2, EFEMEOHRE
CIIERAOHRABDOND L ThHD, Lal, TORPHEEIL 10~20 FOREHMTELHTMZ
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BT, 2 CEREOHMOEYERESEENELDTREVCI LMD, JhbDORFORELER
Thh, BIEHEIHERELY ChbDORMChbbheTuwhDeELZbNE, LIth- T, LR
Bobbbliict LTHERREG THE TS = L CitMBERS 55,

6. AFOMIESRE, KRR L DAENEECK THERECRBo b, £OIEMEEZHE
EHREECTHRL TR 5L, A—EE (@QBERE8MEL 10 ) Th 10 % BEL, DL 3fFLLRD
DENL B, Lirl, HEZEECIIBEGESBBICETL, 3~ 4 FRCIMEHBIEL RENIR 85
2%, ZOHSIIOHEERBRERS T 2 @RS AR LR,

DL BHEHR DS OWT, BEEHREROEH THOHL, LOFRELCOL
THEAGERDTERD L, FRAEROEEA, LA, B, CO3DOORENTHZ LN TEL, ZLT,
FEEL DHESREIZABIRLKREL, AR>S BE> CHOIR/NE LR > T %, 2FC, BEEDORE
OEBEICIcWT 5 Z0EOBEFEHRREX G2, BEMEBEEMRREOCHEAMR L RD, F—H
BRI 2 RRE THIEK & SRR & KT 2 kA, CORER L » T, FRBROEHIEX
E5 LORERTHELTH5 2, KicCH>BE> ABOENARDAL, ¥, M 1m< bk
T5ETRAEHE L bEMIEUL T 503, ZORELDBENEL A5 LEH L TSMRLS
bh, RRENVABTIETREY, BREIIPFANTSHY, CEIIERATHEASADRI, DX 5 kER
IZOWT, #E L BESTLOENERESEIE L OBF S, MBS Im bICET S T, E2
LT, EORMPRRORENERTSH D10, MERBIIABLLEREL 1b T VBRI LIKL
Vo LU, BN O RICEL Th BRI OB RSERIC/ 59, HERHC T - THEE L LD
NBDOTRIHD S I LHEE L, 2FCFBNCAEREZHRL CA5L, A, BETIEITHIER D
BEESKEWD, CETIHEIEMEE >R UEMCEI DO, FE ORI DO THEL
THBE, B CH>BHE> AROEMINADR, BHLE L THEOBIFRIR ST,

BED LS siEB RS bbhh lek HERGL BT TR L, ABEIE (EEH»H 10cm L
) OERBBRE, ERSE, BRAER, BEHRK, <2k va - 28R 10 TS OEEHAME LB
BABIRI D, AR S CRICHATHIC Lo THEMIE L < C/r 5, A—EEBoBas, B
{Iig 23 EARD L CEENTT2HAARD b i, DEFICHEEREER CHIER & EHIEKX 2 ik
LTAhBE, ZIEHEOMBX b AL 1§ AL OMEMERRICHEYS T SRR EL TR LTV 5,

7. 7A=Y, A7, AF, b/ FOFMBCALVTEH AR IO A HIBEOHRIIEDLS
h2E5ThB, I, BI#IABHROBDONIZED T 7~ YRR TIE, #H5ALEC LB+
EEEM O%E, HERSOFEMMENSEbbRTEY, BROBENEIFICK » T B, —&bh, AZK
RBRIO L 5 HIERCH LS DL WHRTRLE T, #5 A0EBL B2 -» THHESREN S & ORE
CELTA7cD, BENTREZELbbIRWEREK - T3,

8. AFICWT AR TALRA X ST, ~Ek L AR CHIER OBMBEMKERL, oK S
TOERIER % 5 bEbbERIALR, &, ABORMERT L S RHENERLLEICI\ - CHE
FbObhBERNALAIA, DT LIDWT, IR S ~ 7 FEEHIC KT 5 MEIEK © A B LGk
Bi5 10em DR &, EHIERICHX TEEREENRIFIC > T A 2 LB L, . IbIL, &
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HHEARI Fsi ) AHEEE & MR BRI B 1B L e T A BRBROEREL B, HEELIEREES % 4N
Lfvéckﬁﬂﬁbk#,L#L,TMDK;aT&WL&%Q%&thUHﬂKﬁ%%ﬂ%ﬁ%e&
Bhb, HEREEYE LI-BAEEIL DX 3ND L0 X »C, HENEN RIS S DL HEEX
ND, ZOLS T ENRRESICICHEMILIER L E 2 bR, Wb SMIEOMESHRE L V2 X5,

9. SRR DEIESRIL, MEOEEEY THLAIBMMEMNBE THLLLT Z LATERVLOT, BEP
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Effect of Fertilization on Some Important Conifers
at Their Younger Stage in The To6hoku District.

Takashi Satd, Koéichi Yamava, Koéichi Hasecawa,
Kazuaki Gotd, Toyoaki Nisuipa and Kiyoko Yanaciva

(Résumé)

This paper deals with the effect of fertilization on the important conifers ; Karamatsu
(Larix leptolepis), Akamatsu (Pinus densiflora) and Sugi (Cryplomeria japonica), which has been
done at 11 localities in the Toéhoku district.  The results in the early stage, 5~7 years after
planting, are reported here.

I. Location and outline of the experimental plots are shown in Fig. 7 and Table 1. The
experimental plots and the species .of trees are selected as to meet the natural environment ;
climate; geological feature, soil type, floral condition.

II. Response of Karamatsu to fertilization.

The results shown in Table 3, 4, 8, 9, 13 and 14 are summarized as follows :

1) Yearly height growth is 30~60 % promoted in the fertilized year.

2) Quantities of fertilizer do not produce any significant difference so far as concerns the
use of 5~20 cakes of mixed fertilizers.

3) Effect of fertilization is remarkably decreased in the next year, and repeated fertiliza-
tion gives successive effect.

4) Relationship between stand density and fertilization effect is interesting as can be seen
by reference to Table 19, and 20, and Fig. 15.

Denser stand (5,000 trees/ha) shows better height growth than thinner stand (1,000 trees/
ha). This is taken to be the result of competition between grass and planted trees, because our
model test shows that grasses on the ground absorb more nutrient elements on the thinner
stands. And distribution of dry matter of 7 years old Karamatsu summarized in Table 62 and
Fig. 39 apparently demonstrate that growth of stem increases relatively to leaves and branches
by competition when crown canopy is closed, and that response to fertilization takes place at
stem rather than at leaves and branches.

TI. Response of Akamatsu to fertilization.

The results shown in Table 27, 28, 29 and 30 are summarized as follows :

1) Response does not appear in the fertilized year, but height growth is promoted 10 % in
the next year. )

2) This weak response is considered to be due to the dry matter distribution of Akamatsu
trees as shown in Table 31. Larger proportion of dry matter of Akamatsu is distributed to
leaves and branches as compared to Sugi and Karamatsu, more nutrient elements being consumed
for the growth of leaves and branches.

IV. Response of Sugi to fertilization.

The results shown in Table 36, 37, 40, 41, 45, 46, 50 and 51 are summarized as follows:

1) Sugi responds in the fertilized year, and height growth is promoted 10~300 %.

Fertilization effect decreases in the next year and yearly height growth comes to the same

as to that of the control.

The yearly growths of fertilized trees, however, are apt to exceed that of the control again
after several years. .
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This mode of response is schematically presented in Fig. 29, from which three types of
fertilization effect, A, B, and C are distinguished. Fertilization effect is biggest in A, and the
rate is A> B> C.

As shown in Fig. 32, promoting effect to yearly height growth is clear in types A and B,
and not in type C. The net yearly height growth, however, is highest in type C, and the
rate is C> B> A. This fact is compared with soil condition in Table 52. This table shows
that soil fertility which is represented by the chemical properties of the surface soil (0~10cm
depth), is highest in type C and becomes poorer in C.

Height growth and fertilization effect in these three types are shown in Fig. 33, which
reveals that fertilized trees on the less productive soils grow as well as unfertilized trees on the
upper ranked soils.

This result is: very promising to the profitablity of forest fertilization.

V. Influence of ploughing to fertilization effect.

The results shown in Table 27, 28, 55, 56, 57 and 58, and Fig. 34 are summarized as
follows :

Ploughing promotes the effect of fertilization to Akamatsu, Karamatsu, Sugi and Hinoki,
and especially to Akamatsu.

Difference in promoting effect is considered to be related to physical condition of soils; for
instance, soils with larger water holding capacity and with larger clay content show less plough-
ing effect.

VI. Influence of fertilization to soils.

As mentioned above, Sugi fertilized once, responds in the first year most and then its
yearly growth comes to almost the same as that of the control in the following yéars; however,
it sometimes exceeds the control again.

This phenomena appears especially on the less productive soils as type A. What is the
reason ? Comparing the fertilized and the unfertilized soil, chemical properties especially Ca-
and Mg-saturation are improved in the fertilized soil of A and B types as shown in Table
61.

Besides, growth of weeds on the fertilized stand is stimulated, and they absorb more
nutrient elements which enrich soils and come back to the soil by weeding.

This active circulation of nutrient elements enriches soils, and thus improved soils sustain
the continuous growth of planted trees, This may be called the “indirect effect” of forest
fertilization.

VI. Influfnce of fertilization of dry matter in tree body.

Effect of fertilization is usually estimated by measuring height and diameter of the tree.
Response, however, appears not only in height and diameter, but also in growth of leaves,
branches and roots. Proper estimation should be obtained by measuring the distribution of dry
matter in the tree body.

1) Results of experimental plots of Karamatsu are shown in Table 62. Fertilization effect
appears more remarkably on the dry weight of top than on height of the tree. Response appears
more clearly on the leaves and branches at Koma experimental plot,-and on roots at 1,000 trees/ha
plot, on branches and leaves at 3,000 trees/ha plot and branches and stems at 5,000 trees/ha
plot in the case of Akakawayama experimental plot.

2) Results of experimental plots of Akamatsu are shown in Table 64. Response is bigger
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on dry weight of tops than on height of the tree, and biggest on branches. And in the denser
forest responds on stems, but in thinner forest on leaves.

3) Results of the experimental plots of Sugi are shown in Table 65. Fertilization shows
its effects more on the dry weight of tops and stems than on height of trees. The more the
fertilizer the more apparent this tendency becomes.

Leaves respond more in the fertilized year, and branches and stems respond 4~5 years
later.

4) The estimated dry matter production per ha 7-year-old Karamatsu at Akakawayama
experimental plot is shown in Table 66. Dry matter of tops and stems shows no difference
among treatments at the density of 1,000 trees/ha, but at the density of 3,000 trees and 5,000
trees per ha, the fertilized stand produces much more dry matter of tops and stems. The
thicker the forest, the more dry matter is produced.

5) Estimated dry matter production of 10-year old Akamatsu is listed in Table 67. Fer-
tilized plots produce more dry fnatter in each treatment, and moreover, thicker stands produce
more dry matter. Thus, fertilization on the thicker stands is very effective for the growth of
stems.

6) Influence of fertilization to stem growth of closed stand at Koma experimental plot is
shown in Table 67. One ton of leaf produces 0.23 ton of stem yearly at the unfertilized plot,
but at the fertilized plot 0.32~0.34 ton. This fact means that productive efficiency of leaves
is increased by fertilization.

7) Distribution of dry matter of Karamatsu at each experimental plot is shown in Fig. 39.
Higher percentage of dry matter belongs to leaves at the 2-year-old stand and in the order :
leaves > branches=stems=roots. At the 7-year-old stand, on the contrary, stems occupy more
dry matter portion in the order as stems > branches > roots > leaves.

8) Distribution of dry matter of Akamatsu at each experimental plot is shown in Fig. 40.
Dry matter is distributed in branches more than in other parts of the fertilized tree, and more
to the 'stem of the unfertilized tree at Ottomo experimental plot. More dry matter is distributed
to stems of thicker stands, and the dry matter of thinner stand is almost equally distributed to
the parts of the tree body at Koma experimental plot. By fertilization, the distribution of dry
matter to stem is increased at thicker stand, but distribution to leaves is increased at thinner
stand.

9) Distribution of dry matter of Sugi at each experimental plot is shown in Fig. 41. The
greater part of dry matter is distributed to leaves, and the ratio is leaves > stems > roots >
branches. Difference in dry matter content between leaves and stems is larger in younger
stand, and it becomes smaller with increasing age. Sugi trees one year old give more portion
to leaves by fertilization and 4-year-old trees obtain more portion to stems at Mukaimachi
experimental plot.

Vll. Influence of fertilization to the nutrient content and concentration of each part of tree
body. )

1) As shown in Table 68, 70 and 72, 3 species of trees have the highest concentration of
nitrogen among three nutrient elements, and the ratio is N > K > P. Concentration of elements
is highest in leaves, and the ratio is leaves > branches > roots > stems. It is difficult to find
an apparent change in concentration of elements in each part of a tree by fertilizer treatment.

2) Quantities of 3 elements contained in each part of Karamatsu, Akamatsu and Sugi are
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shown in Table 69, 71 and 73.

Each species of tree has highest content in nitrogen, and the ratiois N> K> P. The
distribution of N-content in Karamatsu is as leaves > branches > roots > stems. N-content of
Akamatsu and Sugi is higher in leaves and there is no apparent difference among other parts
of a tree. Contents of 3 elements in these 3 species are increased by fertilization, and, es-
pecially, Sugi increases its 3 elements content with the increase of fertilizer. '

IX. Response of each species of tree to fertilization.

1) Fertilization effect to Karamatsu, Akamatsu and Sugi is shown in Table 74. The
yearly height growth at the fertilized year is promoted in the order as Sugi > Karamatsu >
Akamatsu. This is true even after 6 years.

2) Positive effect of fertilization to weight growth is observed in each species, and this is
dear to branches and leaves in the younger stage. This goes to stems along with the increase
of tree height. Though the lowest tree height response to fertilization on stem growth differs
depending on tree species, it is estimated as about 3m for Sugi, 4 m for Akamatsu and about
5~6 m for Karamatsu. )

Change of proportional distribution of dry matter of Karamatsu, Akamatsu and Sugi is
diagramed in Fig. 42, Each species of tree has higher percentage of dry matter in leaves and
branches and less in stems in the younger stage. Along with the increase of tree height,
proportional weight of leaves and branches decreases and that of stems increases. This change
is large for Sugi and Akamatsu and small for Karamatsu.

It is assumed that the high proportional distribution of dry matter to leaves and branches
turns over to stems at a certain age. The height of a tree at this age is lowest for Sugi, and
is in the order Sugi < Akamatsu < Karamatsu. The relationship between tree height and
dry matter content of stem is presented in Fig. 43. Stem weight shows no difference among
these species at the stage of low height; difference, however, becomes apparent with the
increase of height. '

Comparing the stem weight at the same level of tree height, Sugi is heaviest and the three
species are in the order as Sugi > Akamatsu > Karamatsu. Thus, unitincrease of stem weight
per unit increase of tree height is biggest for Sugi, then Akamatsu and Karamatsu in that
order.

X . Future problem of forest fertilization.

Results of the experiments on fertilization to trees up to 5~7 years old plantation, has been
discussed above, and some important facts has been revealed, namely, that each species of
tree responds to fertilization characteristically, and that effect of fertilization is influenced by
environmental factors. However, the following consideration should be emphasized to obtain a
practical success in forest fertilization.

1) To make clear the relationship between species of tree and environmental factors.

2) Further consideration of ploughing for fertilization.

3) Quantity of fertilization and repetition of fertilization meet to fertilization plan.

4) To make clear the relation between density of stand and effect of fertilization.

5) To develop new fertilizers beneficial for forestry.
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Photo. 1 Relation between stand density and fertilization

(7-year-old Karamatsu in Akakawayama).
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Photo. 2 Relation between planting method and fertilization

(9-year-old Akamatsu in Koma II)
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Photo. 3 Effect of fertilization and cultivation (6-year-old Akamatsu in Ottomo).

(1) EMEX Control (2) FEEX Fertilized
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