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Table 1. Sites of sampling plots on the nutrition researches

7’8y b ‘ HoOBE\R ®mILER Ajz:’:&lLut}{;EI@i— Tﬁ?nﬁ%— . Dﬁ;te}?)f :

Plot No. |Stand age| Division Al(tilt'llide Soil type clination’(") bers per ha sampling
1 1 300 | BEp SE 8 3,00 | 14th,Sep., 1959
2 44 460 Bp W 28 3,000 22nd, Aug.,1961
3 61 500 Bc W 32 3,000 23rd,Aug., 1961
4 10 15 400 BD() SW 15 4,000 15th,Sep.. 1959
5 10 15 380 BD NW 3 4,000 16th,Sep., 1959
6 12 15 400 Bpa) SW 15 4,000 24th,Aug.,1961
7 12 15 380 BD NW 3 4,0C0 25th, Aug. ,1961

SHERZMT, PF=Y, =<y, =v, v F, ¥ FETHY, HEFI<AFY, A7 ¥~F,
TEIFVIIIY, =AFS, ToFIY, ¥YeHF, axHFY, 7%, TEUIN, I¥evEY
CETHD, DRITILE, EBE, KURSEL M T 5%, £8R L LT Be, Bpw), Bp
FEORTHRE, WERRIATBLES X CARANESOBERTHH2, M AR EMETHEN
T, BRORIEFROLEEM & LCoBEBNAREVLEZ LIS, MEAHMO RSB LT, &
TEHOKIR 3.7°C. FEREKE 1,366mm, RKFHE 2.37m. EOFMIZEHSE, XHINW, R
2.2m/s ThHoH, PIFHIAISH, WeBE5H20H, ME10825H, BA\ZE11 A25H, BME5 A5HAT
H5o
n—2. A £ 5 &

a) fEROMY FHBOEHRMOBREMS 1 9B OV T 10m 0FFERE LY, Z0RMICEE
NBIARORE, WREROFHEICECEEAR 1 A% BE LEEEURE Lz, 72720 10 64, 12440
MG OW TN, BT GRSk, BERIE) 270 » F2EAL,

b) BAEEEOSN HHRAKRER, 8. B $HECHE L, FRMOLERFHEEBIIHERL
BT, L L OICAEL, 8, BE, HEF v — GR%EHIVE) THRL, NAETEO—E
BLD, SHCHBHTHEML, 2mmafEBELTOREE Lic, 2hbnRBHz W TERIR 7 v
F—nik, VU, b V) BEFBERNECOME ThERLAE, REETHE L, £, —80
REHC OV TS, A (7 rR—m vl) BRELED, ’

c) IRFRNFHE SR ROBERET 3. ZotBEhicBI) 54EE, VWhw5 J.BAEYENS NAKR
& (Root volume)®™® %1% HAYT HILF® nFEKIc X VRB I UZA L Y HBEMROK, BE, B
& OEEEE 10cm Z & DERROBE R ERIE Lz,

I-3. A & & B

HROBSEFRICHATRAENRERIIE2~8K, HE5~9IRIF LK,

a) AEEBIOHER £UBUR0m®, B, #HHE RESPUINOAERSIVCHERNELF 2K
2, ¥ EROEBEROBELHES 7 iz vy i, H5Ma, bbb, Thrd
FWMUOERRERE, FASLAME TR LhERMRAICEN LTV Z LA HEShS, 2L T,
itk ->T, TOBRTIERNC L - TERH B Z L3025, &5 ITHBOEINCHT 28R 0 4E
EEOHEMEA B, 4FEOEFANEBRICHTIEMHNZ L nAEFEROLRE ROIITHE 3RO
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Table 2. Fresh weight and dry weight in each part of sample trees (kg per tree)
5 1 4 B B % B &
Bk | # | B & |Diame- : :
Sample | Stand | Height | ter at Fresh weight Dry weight
No. age (m) b(fﬁis)t Stem |Branch|Needle| Roct | Total | Stem | Branch | Needle
1 4 1.0 2.8% 0.22 0.08 0.22 0.25 0.77 0.12 0.07 0.15
2 6 1.5 1.3 0.60 0.20 0.39 0.67 1.86 0.41 0.15 0.21
3 8 1.6 1.4 0.72 0.21 0.19 0.91 2.03 0.49 0.16 0.10
4 10 2.4 2.0 1.29 0.25 0.59 0.67 2.81 0.87 0.19 0.31
5 10 3.4 3.5 2.79 0.50 1.67 0.61 5.57 1.94 0.41 0.92
6 12 3.5 3.5 2.71 0.71 1.49 2.02 6.93 1.85 0.54 0.86
7 12 4.5 5.6 6.56 1.10 2.42 2.51 | 12.59 4.48 0.85 1.31

* RICER Basal diameter.
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Fig. 5—a Fresh weight of Todomatsu at

different ages. .
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Fig. 5—b Fresh weight of Todomatsu at

different ages.

oy, HERBRETHABBARLEEOHENNKEL, FILBETHEHE EEBIMI/INE L,
WINESE Td HREROHEMIRL/NE WV, bo kb ZnHE, RERIMTHESAETHD, RIBOAR
FLRTSBIZ/NEL ABTHAS Y . BBRERICOVWTIE, BEIIKRFAECHINFENZ LBV L 5,
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Table 3. Fresh weight ratios in different ages
JE ® o e % 3 iR &
Sample No.| Age Stem Branch Needle Root Total
1 4 1.0 1.0 1.0 1.0 1.0
2 6 2.7 2.5 1.8 2.7 2.4
3 8 3.3 2.6 0.9 3.6 2.6
4 10 5.6 3.1 2.7 2.7 3.6
5 10 12.7 6.3 7.6 2.4 7.2
6 12 12.3 8.9 6.5 4.0 9.0
7 12 29.8 13.7 11.0 10.0 16.4

b) BAEHE BEPFOIERZOWTHELIERIIEL~6RNLEBY TH D, WHAlicHS &
R, VU MY, IREELEECEL, BRThIROE, BPicd v, 2L, BECEEs R
CABNB X I, SHEELFEEN TS, BERIICAHS LHETCIERRLE, » I Thick
&, VUBIE LRV, B BTN Y ORPEL 25, BE, VUVBRTRIMRICIZENEDLA
Ripo TS, B, BRICBOY T L & bich ) o#iig > »ridbhiz, A, BELREROERZ
BLBTNBON, Kic, BRIV TREBL UL A BAEVA (444) 35X UHEO LI (10
FE) KEW I EDNRD DI, ABEELIOFEELTR Lz, ZHAIZOWTHEE - BRY® L A0k

REHF T3,
c) BOBHE ZhonftE RPoOIERREIENL BV M ERBICOWTHELTAB LE TR,
AR SIE- B - BHMOBR, VB ROEER (REHTF %)
Table 4. Nitrogen, phosphorus and ash percent in needles, branches and stems
(On basis of air-dried matter)
g = A " Bl omom ZE Needle ¥ i
SaI{Inople Stand age | Soil type 5] pd EZ] Branch Stem
: New Old Mean
Z %  Nitrogen
1 4 BD 1.36 1.06 1.21 1.52 0.18
4 10 BD(d) 1.55 1.26 1.40 0.96 trace
5 10 Bp 1.54 1.28 1.41 1.03 trace
Vv R Phosphorus
1 4 Bp 0.26 0.63 0.63 0.51 trace
4 10 BD(d) — 0.66 0.66 0.33 trace
5 10 BD — 0.71 0.71 0.43 trace
3 ol Ash
4 BD 3.38 3.54 3.46 1.83 0.41
10 ‘BD(a) 4.91 3.29 4.10 2.25 0.48
10 Bp 4.68 4.21 4.45 2.48 0.42

* 721 Without bark.
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Fo5k WM 3ERZEER (At %)
Table 5. Three elements concentrations in each part of sample trees

(On basis of air-dried matter)

Bt R OR | | - s £ 3 5.3 23 o B B
Sample No. | Stand age | Soil type Needle Branch Stem wood Stem bark
= EJ Nitrogen
2 Bp 1.91 0.95 0.18 1.23
3 8 Bc 1.42 0.84 0.24 1.03
& 12 BD(d) 1.77 1.42 0.24 1.62
7 12 BD 1.52 0.83 0.21 1.26

Y v B  Phosphorus
2 BD 0.34 0.37 0.07 0.34
3 Bc 0.32 0.33 0.10 0.43
6 12 BD(d) 0.50 0.79 0.16 0.65
7 12 BD 0.44 0.37 0.13 0.63
) Jj Potassium
2 6 Bp 0.96 1.00 0.14 1.34
3 8 Bc 0.91 0.91 0.22 1.30
6 12 BD(d) 1.48 1.70 0.25 1.82
7 12 BD 0.88 0.66 0.23 1.94

FE6R P FIYBMBROIRG L SR (BEDT %)
Table 6. Ash and cellulose percent in Todomatsu stem

(On basis of air-dried matter)

- NI IV X WL o8 | K a4 | K | fk K R | B fiz
Sample No. | Stand age | Soil type Moisture Ash Cellulose Part of stem
1 4 Bp 13.26 0.41 54.60 Whole

4 10 BD(a) 11.97 0.51 53.83 Upper

12.71 0.48 49.75 Lower

5 10 BD 12.79 0.71 54.63 Upper

14.98 0.42 47.33 Lower

FOENLSiCied, ZITHEERNFALFIL L, FSANICBWTIE, Mo fin st Liikihiing
ZEXBTHAIT L, HISL, ZZTRIERIC L - TERDHBTHS I LRI, T 3 EFR
OHFIREDEMERDT, BILT2.5:1:2.2ThoTc,

d) BF BRRAEOHERIIESR, F7~8HITK LIk S ic LI L B/ - -RERBE T Uiz,
¥, AFEHIROTEARIC OV TIRKRD & ) RERNELISBEE S hic,

d)—1. HRRE U LREEEFROEEE 51F, —RMBEOTH B8, FRSTThicoh
EARBIO 12 BTT B, ‘

d)—2. HiE FICERLHFTREDOEILT LAYV, 1EAREARLN LT, K
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BTR PEORBHEOSERZER (1AHY 8)

Table 7. Three elements contents in each part of sample trees (g per tree)

ﬁﬁﬁ?ﬁ " m Z 3% Nitrogen Y ' B Phosphorus # U Potassium
Sal\r;lop‘e Aee s Bren- | Ne- A P Bron- | Ne- i | s Bren-| Ne- T

: m ch| edle ch| edle ch| edle a2
1 4 0.2 1.0 1.8 3.1 0.0 0.3 0.9 1.3 0.2 0.4 1.2 1.9
2 6 0.7 1.5 4.1 6.3 0.3 0.6 0.7 1.6 0.6 1.5 2.0 4.2
3 8 1.2 1.4 1.4 4.0 0.5 0.5 0.3 1.4 1.0 1.3 0.9 3.3
4 10 1.7 1.4 4.5 7.3 0.9 0.8 2.2 3.9 1.8 1.3 3.5 6.6
5 10 3.9 4.3 | 12.6 | 20.7 1.9 1.4 6.1 9.4 3.9 2.9 9.7 | 16.5
6 12 4.4 7.7 | 14.3 | 26.4 2.9 4.3 4,01 11.8 4.6 9.3 | 11.9 | 25.8
7 12 9.4 7.0 | 19.9 | 36.3 7.2 3.1 5.8 | 16.1 | 10.3 5.6 | 11.5| 27.4

& X ‘& P20s € K20

56 50 50

20 ,‘ 20 40

20 7 30 30 +

20 20 20

7/ ,/ Y /
/ _ / /
10 A // 10 7 10 v
/ /
/ / /
5 + 5 5 v /
/ / ,
/ /
1 1 1
4 6 8 10 12% 4 6 & 10 12& 4 6 8 10 128\
Age in years Age in years hge in years
——@— Wettish soils (BD type). ---0O--- Dryish soils (BD(d) & BC types).

HeX HEBHINFvYRGEEERE (1AHIY 8)

Fig. 6 Nutrients uptake of Todomatsu at different stand ages (g per tree)

FE8R b F Yl ARNIRSR

Table 8. Root systems of Todomatsu in younger ages

SanII)Ie ﬁkgﬁ Soil Height ]:t):;r(x(l:i;) Root number | Lateral root length(m) |Root depth(cm)
No. type | (m) 1.3m | Lateral Slgge_r al Total | Mean | Max. | Mean | Max.

1 4 BD 1.0 2.8%! 8 3.4 0.43 0.55 4~20 55

2 BD 1.5 1.3 12 33 10.3 0.86 1.67 11~43 60

3 8 Bc 1.6 1.4 8 22 7.9 0.98 1.86 13~43 65

4 10 BD(d) 2.4 2.0 10 39 7.1 0.71 1.15 10~22 30

5 10 BD 3.4 3.5 10 12.3 1.23 1.70 11~32 60

6 12 BD(d) 3.5 3.5 14 45 16.2 1.16 2.22 25~36 50

7 12 BD 4.5 5.6 12 54 16.4 1.37 3.20 19~34 100

*L FRICEE  Basal diameter 2 FEEImmP ENL o Diameter>>1mm
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Fig. 7 Height and root length of Todo-

matsu in younger ages.

#8M R YHmANERLBOBRS
Fig. 8 Root-depth and diameter (at

breast) of Todomatsu in younger ages.-
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LTABL, REAFTERMREID, HEHATHALRE LI A2%y P T -7 2R LRV, RIURS
SEEREHREIGES, TR EEBENRE LI L 25 IBW T, HIBORBIICERE R LTSH
L, BEIZIANZLALRYUL 2,

d)—3. FHARRLBOES MROEHERLZOESIZFEHOBM Iz Ui B TRELIIARS
2, BFULHLEIORRO X 5 IR M Lisv, HB7THBIUCHESRICTT Lo, BL b
BELEZAPLBRL TS, Lid-T, BNEDZLBEM, T72bb J. BAEYENS DEREDIT &
LIRBEICHENERBLETHS 5, L, ThbNBROKREE, BMIIEElcL-> TEDE LN
T, RTEFOKERRSBENTRRB TRRESKE L, BERBRNILEZD TS,
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I—4. # =3

— B HORERZNORETHICEN T /B A FHBREH L WO ENH B, =T, FSRTOMk
KRIZOWTEZXTHD L, HARDERMHRIH LML THTRLELITH S,

H EER A B ARZERIC, TICERER T URET 5 Z A TESA, AR - B, WEDES R
HEbH 3 Lo, HTHEIEAMHICSUIRROFRICHIRE 513 5. Wi, ROEFEEOLEEV
EODRERS LB B2 bI1E, TOHEABIIHARNERERICE bis-> THKRT 5, WET 1A (Expan-
cing pot) EVH T ENTEL ), TOHBAOEKRERTROBHIC L > TRL2DH, EFTHTE—K
CHRAROLELTERFICRRE LR, LiL, HIER (Lo T, 20 & Ehd B5bH
UKD R L &b IiciRERAIC N 512t L, 2 Expanding pot MERRIZBSFETICISVTT
TIRELS DEH L, ZOAREFOLIBESIVFRET 5EHVERT 2 THS H ZeRTFHRELDB, 20
BT BEERECHEIC L - TRRBTH SO, ZIIHARLVWZELEERITR2IE, T0RE
BT A LN TERERNV L2255 X5 IBbh 5,

I himdk DFERE SRR

YR IESRINO TS & HMHUCTEIE T 5 = L O FJREN: & B RS o BENIRR & h 528, BT
BRI LTE S, HaxOMERERE B CTHEAEROEROBER RS, ZZRBELLS LTS
DEBEHTEAOTEEEZRT IV b 3 FERBTH D, REOFEIC OV T HRERBS TERERR
W HEIL LT, FohbnE LT (Z 2 CRIERE) LoBRERDB L ID LD,

FER K=Y oE L T L 0BRiconwTiE. BREELOCORKREFCETS L/W OBFEE,
TR EAS N B T L £, LEHICEBINE Z DRV EDOBENER L T3 I0e%nie, 4
B0 X 5 ICAIEE, EMEZROEREMOT v AT ABE TR, TERR. K%k A6 T 5 HEHE
X, bHAAERIN AL TREAL RV, FLHETORL L S IWHAZEH OB WK OR
WICESEROTINVF -2 BETHLEXLREM0, BAKCHL, 130 RREBLAETIE, REE
RO ER S WAL Tk b v, BEETEA TV A HREFHERED T L REEES A2 VE
{RLATWENT, TEAE L - T BRI s RERBERLATE 5, HBIBREXHET S
Lt LUBHEE, BRMAIRGESRHIFS 2N TEL 50, vy otk L L& MIcH
FTHIWENHEED LT, EiH, £%FK EBERFEST B/D>BD>BDW@>BC NETHY, C/N
HixBc, Bp(d) S0t BD, B/D SoiEEEHSa L 0Ky, E-EERMFIET BDwW),
BED 28 BID XY bFRic/hE L, Bc bt bk&EW, F2nBEMH 5L 3B BEELED
BID<Bp<Bo@ <BC MIETHML. TIHIEE 2o sy, Fii, THEEOEQEINED 3
LRI L L 30PN TRER L BCWPEWHEERLTWS, FHED Xk K~y otk L BiaK
EOBBERNEL, HIRYY B A Y MY e RCRIENERERE L, ERSPORKERIZ OV TH
ZEL, BALEERTHC BT 5 EBEO L HBERECHEL TR - TWBHY, ERHiRLAL, PF
Y OMERESE T OB MBI AIKE LRSS 0, HENEHRICERDN S EEUROREC
ToTHEEShBZ LERELTWE®,

DEoSrbBHER, BREGIR, 28RSy THIEKREACEERE LT, B/E. BpE. Bowi,
Bec Bl% o BRIV A3 5 Hulskic BRI E BE LTz,
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TRBEELE 10K, {LEEEE IIRICT L, ZhC W THEHPETHITRNZ L Th B,
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I : FREREKET A L, HKEWE 25 FR8E, AL - (LKBRRISIAH, 4 7 <49, 55 : 500
m, % ERAE, L8 HBEKURERES,

ORI ONTIIHREHRRBOBREN D Y, ERENRTREDFRE L £ oxFz >0 THREH
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EOK t R 3 % 2 X
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Fig. 10 Profiles of soils.
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Fig. 11 Designs of experiments in Shimizu and Kitami.



EEMHIRIERER (A « 55008 « S — 87 —

Y, EO—EITTITRE L LD L H B,

b) At RS

(I8 : % EEHEAFNET, JLREARE 85 MBE, BRI 0 IWKFEFAEMN, HAE: 2~ FH. B 160m,
W B=REMEEEMNE, 18 RECKILRE HRREE SO RS, AR ELESEM DS
i E 2 BEHNL, X OEERBIIIE 29 £ 0 B L BOOEDRBRT ZOBEIz o T
HE L b OnH B2,

c) TItRaBR

%1 H Bt

NI« ERTEDTINRAT 15 SRR, TIMREARE 12 BKEE, HRIT : SHEBASH, M s ~A ¥ EH: 80
m, Y FEZRERE. BARC bR R, H5 BREEE B L T 5 BERAeRKL. #
BRFFE, REIMERBObND . ZOHBO IR, AREFZE LIRS LTNEO, %

13 18
b #
A 5
o] o]
l = |8 l
] i B A
SE v R s |8 S
20° 25°
0 25m
B ®
0 500 1000m
ft&
s ey g

N
= ~Bb 10°
50 N4 ?/@Z/-I 25| mEEH | 100g 2008 | mEEM 1008 2005 | T

. /\50
\ Q 20 40 Om  gye) m

0 500 1000

F12l PRABHOKE

Fig. 12 Designs of experiments in Haboro.

1ta i 1
50 100 )21 51
b %
& </ o] o]
8 5: 4 -3 400 400 #® l
800| B |400| 4|+ la00|
< " #| s 40401 | s
15 15°
Ke) é:m 0 20 40m 0 20 40m
% ] Bo(d) & . By(d) ®
o] 1000 2000

FISH ERRBR#OBRE

Fig 13 Designs of experiments in Kurisawa,



— 88 — HERBRBMFERE HF217 5

FEOR Ry fEaER

Table 9. Experimental stands of Todomatsu forest fertilizations

2] .E Block " & ﬁngi—g %ltituf]e Hoofr ﬁcli— # :t.ﬁ s E;rentﬁ

Location Latitude tude (m) Azimuth nation | SOl tyPe | - terial

Granite,

Shimizu | A,B,C 42°58’ 142°50" 500 N 5 B/D Volcanic
sand

Kitami A 43°547 | 144°00’ 160 SE 24 BD(d) ;ligltc}ary
B 4 7 4 SSE 17 2 ”

° o Tertiary
Haboro(1) A 44°17/ 141°507 80 SE 20 Pom shale
B 4 ” 4 S 25 Bc 7

Haboro(2) A, B 44°18’ | 141°48/ 0| N 10 BD() | Delivium

Kurisawa| A, B 43°06’ 141°46/ 80 S 15 | BD(d) | Delivium

7o, BERBEORENELL, ToMLE vAY A N EELTED, BHOr(BEER, VWDY5S
rABRBTBORKTH B,

% 2 Rgrith

(I8« EHTERTINRETE, TMREARE 14 HRBE, HROL : IRZERIRR. M4 Z <Y, R 40m, B
: g E AL AR A, 5 WEERERAL THMEICH] Bc BISENIRTH 5. H1 AR
Y BT,

d) FERFABRM

PO : ZZAEREERETEAR DR, BA, UL : B, M« SR A, 148 - AR
EHE, £ 20cm < BVWIRATHEIRShTWS, BREER, -7 JEE0 D THRIBEIE
BlLTw3. ARBHOFIEEITENFTROBHRT. $TREI BT T <Y, FFIYROWTH
ROMIEEITR -T2 LREPC LV BRESh TS,

I—2. HEOEE

HRGER I UORFIE 12K, FU~1BRITF L, RERRORE, MENFE WEEEFEICS
VTR L BRRAERRIC X 5 2,

m—3. HABRER

AFREB L OMEIC X 5 LBOBICET 2MEL TR o7h, EORRITE 18~26 Kiz, F78f
BRI UBERERIC BT A HER O ERAERKIC T2 hRE BIE L TE 27~30 RIT Lic, BiEmizo
WTIE 27, 9FIVRLRB LS, HREORIEEET 1 FOBRI XD 444K 13% O
Bdbhic, HECEEN N F=Y TR 2EOMBIZL Y, 4FHKIT 18 %ORIEBNS D -7z, FNRK
EREIE 14, 15, EBEMOY S~ vELOREE, BENDE L6, 17TRIFRLE,
UFARBRUT & IcBiERES L OB REIC RiE LI ER R >W TR 35 .

a) kB (3 EHRRF)™

a)—1. REKRETHE BEEOMARERBIIE 13FRITR L, 5 14ROFEEHLEL D b
3k 5 CBERRIC OV TH S LR 3FEE» O RENESHEDLNI LD TS, EERBIUEY »
EEKIIARENEY, 1961 EFRREENB D T30k Z DFHENER—EOENT, [KEFE 2L D
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Table 10. Climatic conditions of the experimental forests
# B E L = 5
Station Shimizu Kitami Haboro Kurisawa
T ¥ K @A 4£  annual 6.7 5.5 7.0 7.4
Mean air temperature 2 F B M
(®) for growing season 15.5 15.1 15.0 16.3
(May-Oct.)
" 3 £ annual 77 79 80 79
Humidity e
) £ F O#H M
°) for growing season 81 83 83 80
2 XK & 4 annual 1,023 763 1.361 1,258
Amount of PR
precipitation 5 # M
(mm) for growing season 713 506 738 653
B % B ¥
Number of days with snow fall 70 119 129 121
ME H R (B -
Number of days snow on the ground(50cm<<) 22 19 71 78
EOO¥ B (monAEFHES~10AH)
Amount of evaporation (May-Oct. 564 576 576 ,595
H OB O % £ annual 2,149 2,026 1,667 1,852
Number of hours
! - £ F ¥ M
with sunshine for growing season 1,008 1,139 1,098 1,116
E—
. £ F M M ESE 2.1 |SSE 3.5|357 ass|s s
E&e@ilgg%i(ﬁ/ S;lc_) for growing season ESE
rection and velocity| 4% H ] for | NW 2.5 | NNW 4.2 | W 5.7 | NE 4.1
winter (Dec.-Feb.)
W B % % Rain factor 153 138 194 170
N—S 4% # NS quotient 604 536 906 776
kB /FRREN, EEFHR  Precipitation-
evaporation ratio for growing season 1.26 0-88 1.28 1.10
B2 X o g $H* Index of warmth 63 61 60 69
% X » §5 ¥+ Index of cold 21 31 14 17

o 5° Pl ko AOEEKEOHEE
¥ 0° LT ANEHSEAEEE

DLBbhd, 3ERER, EERRBINHEEEZZITZ L1810, T0HL 3ERRKILRIFRAK
ExoS, EERR, ) VBRIEBERENIA B T, ZORRIV IEZNHIERYELIIRD S
ZLETERVE, BEREL YV ZOREERDNTFEI6RNI IR D,

a)—2.
FBLTRNLEBITHD,.

Zhiby,

B RFTE BT L D 10~15cm Bih - RELEE 30 A0RARE 04 T i med
1) ZHEBERIZL Y EETFOEROENMBA LD OLNT. AIKOHE

MpHEdL, 2) YV VBHERIZL Y b Tz ) vEOENSES Sz, 3) B IBRIKLIYHY

NIEMEBDOB/RP 5T,

b) HLRREM (BRI IEHHED

b)—1.

BECRETHE HBEZOBERENZBIZE 18FIc, EMIER O FRERE 100 & L
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Table 11. Chemical properties of
< - BEWmgE
ROR O & fiz x pH Exchange Io3 #
Locality ~ Horizon Depth acidity C
(cm) (3y1) (%)
IA 0~10 5.2 15 11.28
Shimizu ITA: 20~30 5.2 26 10.74
ITA: 40~50 5.3 10 11.25
Kitami Ay 0~10 5.0 9 6.46
A 15~25 5.6 4 4.12
A, 0~10 4.3 75 6.87
Haboro 1 A» 10~20 4.2 80 6.18
B: 20~40 4.3 92 3.57
B: 40~60 4.3 82 2.67
Kurisawa A 0~10 4.6 14 5.82
Fi2k H H kAR
Table 12. Design of forest
_ ] RBBEHE | BB A% |4 o
R OB H %‘Kﬁ AE|K 3|85 % Area Number of tree Preparation
Location | Treatment Plot Block | Whole 1 plot h Plot of soils
(ha) (m) a 0 Date
= 1959.8
Simizu | 3 SRR 5 3 0.35 | 15X15 | 3,000 64
element £ A
NEZhERER 1953.8
Kitami Effect of 3 2 1.20 40X 50 3,000 600
P.C.® BmOA
R ER 1957.8
Haboro 1 | Effect of 2 2 0.24 30X 20 2,500 160
P.C.®w [ U]
REZhERER 1957.8
Haboro 2 | Effect of 3 2 0.30 25X 20 2,500 125
S.C.@ oM
2 2 0.08 10X 20 3,000 60 2 M
JEZhaRER
Kurisawa | Effect of 4 1 0.08 10X 20 3,000 60 & A
U.C.®

(1) P.C.: Peat-cake complete fertilizer,

(5) S.P. : Superphosphate, ordinary,

(2) S.C. : Pea-shaped silicic complete fertilizer,
(6) P.S. : Potassium sulphate.
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(EE)
soils (On basis of air-dried matter)
% i ﬁ $ x Available matter E m 5 IR E m E 5
N C/N ) P‘/O [ 7 ) Exchange CaO |Exchange capacity
[ 2Us 2
(%) (mg/lOOg) (mg/lOOg) (me./lOOg) (me./lOOg)
0.89 13 31 60 — 14.45
0.85 13 8.21 23.55
0.68 17 5.36 15.65 -
0.42 15 7 18 2.80 17.75
0.24 17 5.44 14.35
0.31 22 2 15 1.69 28.98
0.27 23 1.59 18.99
0.17 21 0.34 16.56
0.16 17 0.29 15.78
0.27 22 8 20 — —
® B & G
fertilization tests
e & e
=+ Basal fertilizing Top-dressing
Plantation -
Date Date Material Dosage Date Material Dosage
g/tree N-P-K g/tree| N-P-K
A.S.@® 43 9 A.S.¥® 86 18
ﬁ%é%?iﬁg 1960.10 | S.P.® 38 -6 1963.5 | S.P.® | 76 -12
P.S.® 9 -5 P.S.® 18 -9
ﬁg%‘f&;g 1955.10 | P.C.@ 150 | 9-6-5 | 1958.10| P.C.0| 150 | 9-6-5
sgrﬁ%.;iul](?g 1958.10 | P.C.® 300 18-12-9
100 10-6-5
1958.5 1958.10 | S.C.®
200 20-12-10
1945.5 1960.10 | U.C.® 400 96-64-44 1962.5 | U.C.® | 400 96-64-44
800 192-128-88 800 192-128-88
1454.5 1962.5 | U.C.® 400 86-64-44 1963.5 | U.C.® 0 0-0-0
400 96-64-44 400 96-64-44
400 96-64-44 400 96-64-44

(3) U.C. : Urea-form complete fertilizer,

(4) A.S.: Ammonium sulphate,
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#13k BEeTHEIBIT53IEERED

Table 13. The response to three elements

B TRy 7 Height
Plot Block 1960 s 1960 a 1961 a 1962a 1963 a 1965 a 1966 a
A 42.5 49.1 53.0 57.9 76.6 119.3 142.4
Nil B 46.9 53.1 54.4 62.3 82.5 132.4 169.5
C 48.3 53.5 56.0 65.4 81.3 122.1 156.4
Mean 55.9 "~ 51.9 54.5 61.9 80.1 224.6 166.1
A 47.5 52.3 56.7 66.9 92.0 142.6 183.9
PK(-N) B 49.5 57.2 61.4 72.5 97.1 150.6 191.1
45.4 50.6 56.1 71.6 97.8 149.0 189.9
Mean | 41.5 53.4 58.1 70.3 95.6 147.4 188.3
A 42.6 49.8 52.0 60.6 79.3 116.2 144.3
NK(—P) B 47.2 52.9 57.9 69.1 93.7 143.3 178.2
- C 46.5 52.4 54.0 66.1 88.5 128.6 157.3
Mean 45.8 51.7 54.6 65.3 87.2 129.4 159.9
A 46.8 52.2 54.7 64.8 89.7 140.1 187.7
NP(-K) B 46.2 51.6 53.8 60.2 77.8 121.1 157.2
- C 51.1 57.1 62.7 77.3 105.7 163.7 214.6
Mean 48.0 53.6 57.1 67.4 91.1 141.6 186.5
A 51.9 47.1 60.5 73.5 100.1 157.1 204.2
PNK B 48.3 54.1 58.1 69.5 94.0 143.9 195.1
C 45.7 52.2 56.9 72.4 103.3 148.6 194.2
Mean 48.6 54.5 58.5 71.8 99.1 149.9 197.8
%14k BERIUREROSBESN
Table 14. Analysis of variance of height and growth percentage
. & £ m B %
*é: arﬁ £ i Ee?r%e Height Annual growth percentage
of
age Factor freedom| s.s. m.s. F l.s.d. S.s. m.s. F l.s.d.
Total 14 8804 4368
1 Block 2 722 361 0.45 4.1 171 85 0.18 3.1
1960 [Treatment 4 1676 419 0.52 5.3 491 123 0.27 4.0
Error 8 6406 801 3706 463
Total 14 13724 9405
2 Block 2 1021 511 0.49 4.7 510 255 0.33 4.0
1961 Treatment 4 4315 1079 1.03 6.0 2734 634 0.82 5.2
Error 8 8388 1049 6151 770
Total 14 43816 36256
3 Block 2 8757 4379 2.17 6.5 15687 7844 | 11.47%% ) 3.8
1962 |Treatment 4 18935 4734 2.35 8.5 15093 3773 5.51% 4.9
_Error 8 16124 2016 5476 685
Total 14 124161 25894
4 Block 2 17068 8534 1.66 10.7 898 449 0.35 5.2
1963 |Treatment 4 65912 14478 2.81 13.5 14748 3637 2.84 6.7
Error 8 41181 5148 10248 1281
Total 14 298403 8028
5~6 Block 2 13543 6777 0.40 19.1 2491 1246 2.74 3.1
1964~5 |Treatment 4 148449 37112 2.18 24.6 1905 476 1.05 3.4
Error 8 136411 17051 3632 454
Total 14 682493 25731
7 Block 2 25077 12539 1.09 15.6 691 346 0.37 4.5
1966 |Treatment 4 564381 | 141095 | 12.27** 20.2 17502 4376 4.65% 5.7
Error 8 92980 11498 7538 942
s.s.—Sum of squares, m.s.—Mean square, l.s.d.—Least significant difference at the

5% level.
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E (FKRERH)
in the black forest soils
xR - S N
Growth percentage Number of tree
1960 1961 1962 1963 1964~5 1966 1960 1966
15.5 7.9 9.2 32.2 27.7 19.3 64 52
13.2 2.4 14.5 32.4 30.2 28.0 64 57
10.8 4.7 16.8 24.3 25.1 28.0 64 60
13.2 5.0 13.5 29.6 21.1 25.1 192 169
10.1 8.4 17.9 37.5 25.0 28.9 64 55
15.6 7.3 18.1 33.9 27.6 26.8 64 62
11.4 10.7 27.6 36.5 26.2 27.4 64 59
12.4 8.8 21.2 35.0 21.1 27.17 192 176
14.2 4.4 16.5 30.8 23.3 24.1 64 54
12.1 9.4 19.3 35.6 26.5 24.3 64 60
12.7 3.1 22.4 33.8 22.7 22.3 64 58
13.0 5.6 19.4 33.4 24.2 23.6 192 172
11.5 4.8 18.5 38.4 23.1 33.9 64 57
11.7 4.3 11.9 29.2 27.8 29.8 64 58
11.7 9.8 23.8 36.7 27.4 31.6 64 62
11.6 6.3 18.1 34.8 27.4 31.6 192 177
10.0 5.9 21.5 36.1 28.5 29.9 64 60
12.0 7.4 19.6 35.2 26.5 35.5 64 59
14,2 9.0 27.2 42.6 21.9 30.6 64 59
12.1 1.4 22.8 38.0 25.6 32.0 192 178
F16FK B3ERRICHTIEROBER X UBREEOHE
Table 15. Ratios of each plot per NPK plot in the height growth
KX i) =) Height % H £ Growth percentage
Plot 1960 s [1960a |1961 a |1962a (1963 a [1965a|1966a| 1960 | 1961 | 1962 | 1963 |1964-5| 1966
Nil 94 95 93 96 81 83 79 109 68 59 78 108 78
PK(-N) 98 98 99 98 96 98 95| 102| 119 93 92| 106 87
NK(-P) 94 95 93 91 88 86 81| 107 76 85 88 95 76
NP(-K) 99 98 98 94 92 94 94 97 85 79 92| 107 99
NPK 100 100 100 100 100 100 100 100 100 100 100 100 100
#16k BEREL DL -EBHERENERNEL
Table 16. Annual exchange of nutrient demand deduced from height growth
. BE s b 0B ME®RD b O R
Plot -11960 s {1960 a {1961 a [1962a|1963 a 1965 a [1966a | 1960 | 1961 | 1962 | 1963 [1964-5| 1966
Nil 0 5 7 14 19 17 21 -9 32 41 22 -8 22
PK(-N) 2 2 1 2 4 2 5 -2 -19 7 8 -6 13
NK(-P) 6 5 7 9 12 14 19 -7 24 15 12 5 24
NP(-K) 1 2 2 6 8 6 6 4 15 21 8 -7 1
NPK [¢] 0 o] o] [¢] 0 0 0 [¢] o] 0 0 0
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FITR W2 FRoLHEPRS (BEHT %)

Table 17. Nutrients in the soils two years after fertilization (On basis of air-dried matter)

P

K S 1/5'N HCI soluble matter

Plot (%) P.0s (%) K:O (%) CaO (%)
Nil 1.15 0.031 0.06 0.12
PK (-N) 0.89 0.058 0.05 0.14
NK (-P) 0.79 0.029 0.06 0.24
NP (-K) 1.05 0.041 0.06 0.23
NPK 0.88 0.032 0.09 0.24

#18K REREREROBERRICKETHR (LR
Table 18. Height growth response to peat-cake fertilizer

e i) = 54 & =
77 S © Height (cm) Growth percentage
e Plot

Bicck ° 19565 | 1957a | 1958a | 1959a | 1960a |1956~7| 1958 | 1959 | 1960
Nil 24 40 52 69 62 35 31 33 39
A P.C. 20 37 51 68 92 44 38 34 35
C.F. 21 38 51 68 92 42 34 33 35
Nil 22 32 44 54 68 21 37 25 26
B P.C. 23 37 50 69 87 33 33 38 26
C.F. 24 38 50 64 80 24 30 28 26

P.C. : Peat-cake complete fertilizer, 150g (9—6—5) per tree.

C.F. : Chemical fertilizer, ammonium sulphate. superphosphate, potassium sulphate, equivalent.

F19R MEIE 2 ERoLBWTRS (HEHT %)

Table 19. Nutrients in the soils two years after fertilization

I " % e A 5
Tayy X oH éTot% Ni 10% acetate buffer (pH 4.8) extract
Pl 9
Blok ot @ p | k| cae | Mg
Nil 6.36 0.46 0.006 0.012 0.084 0.052
A P.C. 5.05 0.87 0.014 0.018 0.160 0.065
C.F. 5.52 0.88 0.012 0.018 0.120 0.079
Nil 5.68 0.55 0.007 0.012 0.058 0.057
B P.C. 5.24 0.87 0.010 0.015 0.096 0.066
C.F. 5.05 0.78 0.010 0.012 0.102 0.062
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F20K M2 FERNHETORS (BT %)
Table 20. Nutrients of the needles in two years after fertilization (On basis of air-dried matter)
N P K Ca Mg
Block Plot (%) (%) (%) (%) (%)
Nil 0.87 0.18 0.92 1.71 0.25
A P.C. 1.09 0.26 0.77 1.94 0.22
C.F 0.93 0.17 0.92 1.68 0.22
Nil 1.07 0.06 0.60 0.72 0.14
B P.C. 0.71 0.14 1.04 1.97 0.23
C.F 0.73 0.13 0.98 1.92 0.23
F21k BEFEROBERECKETHR (TR 1)
Table 21. Height growth response to peat-cake fertilizer
N ) R 58 & Ed
7w v 7 B Height (cm) Growth percentage
Block Plot 1958 1959 1960 1959 1960
A Nil 35 42 62 18 47
P.C. 35 42 61 21 45
B Nil 36 43 63 21 45
P.C. 35 43 66 22 53
F22R ARIEROBERRICRIETIR IR 2)
Table 22. Height growth response to pea-shaped silic. fertilizer
; s i) = % %
7 om oy 7 B Height (cm) Growth percentage
Block Plot 1958 1959 1960 1959 1960
Nil 34 42 59 27 38
A 100g 33 47 66 41 40
200g 32 46 65 42 42
Nil 38 47 68 29 44
B 100g 39 55 74 39 35
200g 37 50 70 37 39
F 25k Sk BAGHATIC 351 B BRI
Table 25. Height growth response to repeated top-dressing in
=] F&
B Height (cm) Growth
Plot 1962 1963 1964 1965 1966 1963
Nil 157 195 227 283 329 24
400 (&) 141 196 236 299 335 39
400+400 (g) 150 196 257 311 363 31
400+ 4004400 (g) 130 173 217 286 357 33
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23Rk LR 2 REMABIERODR GERARML)

Table 23. Height growth response to urea form fertilizer in the younger plantation

X 18 =] 59 &® S
Height (cm) Growth percentage
Plot 1960 1961 1962 1963 1964 1961 1962 1963 1964
Nil 101 132 167 206 253 30 27 23 23
400g 113 153 192 243 304 36 26 26 25
Nil 103 129 158 194 245 26 22 22 26
800g 111 144 177 243 283 30 23 37 16
F2aFk MR FERORENESE (BEST %)
Table 24. Chemical properties of surface soils one year after
gt R O+ &= A B B KR S
5% pH BRBE | & £ &
X *E?r,?ﬁ 5 D EEEE Exchange|  Total 1/5 N HCI soluble
Soil sample acidity N
Plot Distance from H.O KCl (3yD) (%) P20s K:O CaO
stem (cm) 2 i (%) (%) (%)
10 4.8 4.0 33 0.27 0.17
Nil 30 4.6 4.0 11 0.27 0.15
50 4.6 4.1 14 0.27 0.15
10 4.8 4.1 9 0.32 0.23
Fertilized 30 4.8 4.1 8 0.32 0.23
50 4.8 4.2 10 0.32 0.18
Near larch plantation 5.4 4.8 | 14 l 0.18 | 0.18

T RAER OB FEIRILE 28 ROBIERITT Lz, RREBESHIEFERIZL b ~NERREIZ BN TY,
FEARC BV TL BFRERE T LA, kY 3EETIEDRBB L, ThiBIEZEEZT L,
STt ORERROVT, ThbBEIIBR Lic, EEHEKRESAT vy 7 (SE24°) 13EKIE
IN2BBTwy 7 (SSE17°) X v EEINHbhiad -,

b)—2. HERETHR ME2EHOIRONRREEE IORITR LI, ThiVER, Vv
BAIKOEMREED b,

b)—3. FERFEKETHE RUHIE2 ERORE FECOWTREEAR L DY) RAITE

BRI RETHR CERRERHD

the younger plantation before the crown close

® x s & K& OB ¥ K ROR AR
percentage Ratio per nil Number of tree
1964 1965 1966 1963 1964 1965 1966 1962 1966
16 25 17 100 100 100 100 59 54
20 27 12 158 127 109 72 59 57
31 21 17 126 125 86 102 59 56
26 32 25 135 160 129 150 57 57




— 98 — HERBRBFEMRE H2075

F26 K EEEECEERRICKETHR CERRERH)

Table 26. Diameter growth response to repeated top-dressing

X M owm B % R &k O#® SHE R AR AR A

Diameter at breast(cm) |Growth percentage| Ratio per nil | Number of tree
Plot

° 1962 | 1964 | 1965 | 1966 1965 1966 1965 1966 1962 1966

Nil 4.6* 3.4 4.1 4.9 21 24 100 100 59 54

400 (g)| 4.6% 3.6 4.3| 4.9 19 14 94 68 59 57
4004400 (g) | 4.8% 4.2 5.2| 5.9 24 14 116 57 59 56
400+400+400 (g) | 3.9% 3.0 4.1 5.5 37 34 178 145 57 57

Note : * Basal diameter

0 RITTT X D ICERIHALp2ERERRVS ) VEBHEECL VLTV T, FHK, FL sy
ELEPOKRAEBZB T vy 7 THENMBRD b,

) TFIRBRH

c)—1. BcBIHzH 5 IR KEMIER OB

HAEZORERBITEE 21 RICF Uiz, AR I ZHMIFERMICZ Lo T, REERIESZ 20 Ef
ALenTH 3N, MRBIZALNBZEMI/IEL, A7 vy 7Tk (Pom, W35°) 531 4R 117,
2FEF U LBEL, B my s (BCE, SE20°) Tik14H 105, 24H 118 %R L7z, TZTHILR
ERIL L, B TIRIESNS b bhic QWERE RS R,

¢)—2. BDp B 5 7 A BERLRIEE 0 IESh R

TR ORERBRE 5 22 Rz, ERICOWTOREIIRIEERE (B27~28%) 1R Lz, & 2K
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FE2TR BIECHDWIBIEDRENORE (i 1~5)
Table 27. Summary of fertilizing effects in the height (Stand age 1~5)

£ #* & MmOE B %)

. B . : R
KB #H Fertilizer Ratio per nil Nume FER
ati N-P-K |81 86|91 96 101] 106| 111 116| 121 126 ber of| y,
Location | Treatment per tree | 1 1 Ul l U U ! |Mean| test ear

85 | 90 { 95 | 100] 105 110] 115 120] 125| 130
Shimizu | C. fertil. | 9-6-5 1 . 107 1
Kitami C. fertil. | 9-6-5 1 1 99 2
P. fertil. | 9-6-5 1 1 93 2 0
Haboro | P. fertil. | 18-12-9 2 99 2
S. fertil. | 10-6-5 1 1 104 2
S. fertil. | 20-12-10 1 1 99 2
Total 1 1 4 2 3 99 11
Shimizu | C. fertil. l | 1 106 1
Kitami | C. fertil. 1 1 109 2
P. fertil. 1 1 105 2| 1st
Haboro | P. fertil. 2 100 2 | Year
S. fertil. 1| 1 113 2
S. fertil. 2 107 2
Total 1 3 4 1 1 1 107 11
Shimizu | C. fertil. 1 107 1
Kitami C. fertil. 1 1 106 2
P. fertil. 1 1 105 2| 2nd
Haboro | P. fertil. 1 1 102 2| Year
S. fertil. 1|1 114 2
S. fertil. 1 1 107 2
Total 31 2| 1 4 1 107 2
Shimizu | C. fertil. | 18-12-19 1 116 1
0-12-9 1 113 1
18-0-9 1 105 1| 3rd
18-12-0 1 108 1| Year
Kitami C. fertil. | 9-6-5 1 1 108 2
P. fertil. | 9-6-5 1 1] 112 2
Total 2 1 2 2 1 110 8
Shimizu | C. fertil. 1 124 1
1 120 1
1 109 1| 4th
1 114 1| Year
Kitami C. fertil. 1 1 107 2
P. fertil. 1 1| 112 2
Total 2 1 1 2 1 1 113 8
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Table 28. Summary of fertilizing effects in the height growth percentage (Stand age 1~5) -
e 1=
OB H a k. ,ﬁrtilizer Rat?z E{Erﬁ;ﬁilx‘3 ila'l) t:i ﬁﬁafﬁnﬁie%ent ﬁﬁf Ek
Location | Treatment II;L;I;;:; Bll 816 911 96 101 106 111 1;6 1§1 1?6 1?1 136 plu 1?6 1?1 Mean b?ést" Year
85 90 95 100 105 110 115 120 125 130 135 140 145 150 :
Shimizu | C. fertil. | 9-6-5 92 1
Kitami [ C. fertil. | 9-6-5 117 2
P, fertil. | 9-6-5 ol 142 2| st
Ilaboro | P. fertil, | 18-12-9 _,,—’/ 109 2| Year
S. fertil, | 10-6-5 St o4 | ] 2
S. fertil. | 20-12-10 J e | 2| 2
Total 11 12 2 1 3 | 127 11
Shimizu | C. fertil. /// /_;//:‘:,,\,’:’:// /; ’_x"/ /-"/ T 148 1
Kitami | C. fertil. r el P A 96 2
P. fertil. v Pl 102| 2| 2nd
Haboro | P. fertil. P S P 104 2| Year
S. fertil. A gl 93| 2
S. fertil, gl - I
Total 2 2 11 2 1o 1 103 11
Shimizu | C. fertil. | 18-12-9 L 169 1
0-12-9 e e e S| st 1
18-0-9 D A /,::/’ 44| 1]3d
18-12-0 - R B ,/ = 134 1| Year
Kitami | C. fertil. | 9-6-5 1 A // 7 » - 106 2
P. fertil. | 9-6-5 . / S 1| s 2
Total 1 1 1 1 1 3 134 8
7 7 7 ara - -
Shimizu | C, fertil, s / //:/,f o 128 1
LS P 118 1
. / AT no| 1|4
ya i ¢ 118 1| Year
Kitami | C, fertil, v 5| 2
P. fertil, -7 9% 2
Total 2 2 12 1 107 8

— 00T —
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G LT HE



oK B R 9 B K kB

Fo3 e o R

(%)

Table 29. Summary of fertilizing effects in Kurisawa younger forests (Height)
B o % B 38 % ]
i ﬁ e £ Ratio per nil in the height R OB T I #
Y. Fertilizer Numfber Stand
ear N-P-K 81 86 91 96 101 106 111 116 121 o M
Treatment per tree 1 1 l l 1 l l 1 ! | Mean test age ean
85 90 95 100 105 110 115 120 125

U. fertil. 96-64-44 1 112 1 6

0 1960 110
% 1 EME | 192-128-88 1 108 1 6
1 116 1 7

Ist year 1961 113
1 110 1 7
96-64-44 1 115 1 8

2nd year 1962 5 2 [k e 114
192-128-88 1 112 1 8
1 118 1 9

3rd year 1963 122
1 125 1 9
1 120 1 10

4th year 1963 118
1 116 1 10

0 1962 U. fertil. 1 1 1 90 3 8 90

Ist year 1963 % 1 [E)hE e 96-64-44 1 1 1 96 3 9 96
1 104 1 10

2nd year 1964 105
% 20EMHE | 96-64-44 1 1 105 2 10
2 108 2 11

3rd year 1965 106
HIMEEIE | 96-64-44 1 101 1 11

4th year 1966 1 2 107 3 12 107

(BET - BOK - D) ¥l 3 M

— 10T —
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Table 30. Summary of fertilizing effects in Kurisawa younger forests (Height growth percentage)
i O ERBERE RO EMERK L
AL o e b Ratio per nil in the annual height growth percentage B OB B
Yﬁz Fertilizer Numfber Stand
ear N-P-K 81 86 91 96 101 106 111 116 121 126 131 136 141 146 151 o
Treatment Mean
TEATMEnt ) pertree [0 v 1 ! U 1 U U ! U U 1 1 U U U|Mean| test age
80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
%1 ERAE | 96-64-44 1 120 1 7
Ist year 1961 il 118
U. fertil. 192-128-88 ey 115 1 7
< 9% 1 8
2nd year | 1962 N 101
P 105 1 8
96-64-44 N T - 113 1 9
3rd year | 1963 | %5 2 [ElfEfE / T 14l
192-128-88 / T | 168 1 9
A ——
S GRS 109 1 10
4th year |1964 | L _---T777 90
---""" 70 1 10
% 1 HaEAe
Ist year | 1963 96-64-44 SNy | 140 3 8 140
U. fertil. J o LT
ST Y 127 1 9
2nd year | 1964 L S 137
55 2 [EIMGAE | 96-64-44 ezl S| 143 2 9
T ot g 9 2 10
3rd year | 1965 AN 7 Jitae 108
5 SIEIMAE | 96-64-44 e 1 129 1 10
’,’,/’ ‘\\\ \\\\\\\
4th year | 1966 -~ M S~ 108 3 11 108

- a0l =

LT SRR



TN AESRER (BRAR « KA - HIRD —103 —

c. TEEEHSOFME

a) BiEmE kg TieshE
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Fig. 18 Height growth response to repeated top-dressing.
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Ratio per nil in the height grouwth.

EAIVAEESE: Wik B34
Ratio per nil in the height growth percentuge.
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Ratio per nil in the height growth.
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Ratio per mil in the height growth
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Fig. 19 Fertilization effect in the B/D type soil (Shimizu).
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Fig. 24 and Table 31. Calculation of the nutrients in the surface soil
+ |
Soil type B/D Bp Bp(a) Bc
A + = &
Vol. % of soil (<2 mm) 21 24 2 32
&=
Specific gravity 2.0 2.3 2.3 2.5
B i =
Vol. weight of soil(g/100cc) 42 o4 53 80
0.5 % 0.21 0.27 0.27 0.40
8 N 0.3 % 0.13 0.16 0.16 0.24
gﬁ 0.1 % 0.04 0.05 0.05 0.08
n
% 0.03% 0.013 0.016 0.016 0.024
= P:0s
E 0.01% 0.004 0.005 0.005 0.008
ot
g 0.06% 0.026 0.032 0.032 0.048
~ K:0
0.02% 0.008 0.011 0.011 0.016
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Fig. 26 Potassium contents of tree and

root volume soils.
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Table 32. Calculation of fine soil
#t 3 & #* . =) THARE | @ R F
Height Root length Root volume
Sample Stand age (m) (m) (m?)
1 4 1.0 0.43 0.127
2 6 1.5 0.86 0.464
3 8 1.6 0.98 0.603
4 10 2.4 0.71 0.316
5 10 3.4 1.23 0.950
6 12 3.5 1.16 0.845
7 12 4.5 1.37 1.179

* RBOMEICRT AL (<K23Y) nFHEESE

Volume percent of fine soil (<2 mm)

%3BR &R E P 0
Table 33. Nutrients of the soil
& %= Nitrogen (g)
H e
B/p Bp(a) Bc
Stand age
1 % 0.5% 0.5% 0.3% 0.1% 0.3%
4 508 259 398 239 80 343
6 1856 928 1450 870 290 1253
8 2412 1206 1885 1131 377 1628
10 1264 632 988 593 198 853
10 3800 1900 2969 1781 594 2565
12 3380 1690 2643 1585 528 2280
iz 4716 2358 3685 2211 737 3183
Buk AR B P E H 0
Table 34. Availability of nutrient in the
= : ES
# % Nitrogen (KJELDAHL'S conc. H2SOs extract)
Stand age B/p Bp) Bc
1% 0.5% 0.5% 0.3% 0.1% 0.3%
4 0.6 1.2 0.8 1.3 3.9 0.9
6 0.3 0.7 0.4 0.7 2.2 0.5
8 0.2 0.3 0.2 0.4 1.0 0.2
10 0.6 1.1 0.7 1.2 3.7 0.9
10 0.6 1.1 0.7 1.2 3.5 0.8
12 0.8 1.6 1.0 1.7 5.0 1.2
12 0.8 1.6 1.0 1.6 4.9 1.1
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wm ot E BE 0 BEOE

weight in the root volume

ARAET oML FHE ARAFAEPOMEIEE
Volume of fine soil in r. v. Weight of fine soils in r. v.
B/D (20%*) | BD(a) (25%*) | Bc (30%%*) B/D(Sp.g. 2.0)BD(d)(Sp.g.2.3)| Bc(Sp.g. 2.5)

(mo) Cmsy (%) > ) Ciy
0.0254 0.0318 0.0381 50.8 79.5 114.3
0.0928 0.1160 0.1392 185.6 290.0 417.6
0.1206 0.1508 0.1809 241.2 377.0 542.7
0.0632 0.0790 0.0948 126.4 197.5 284.4
0.1900 0.2375 0.2850 380.0 593.7 855.0
0.1690 0.2113 0.2535 338.0 528.2 760.0
0.2358 0.2948 0.3537 471.6 737.0 1,061.1

at the root sphere.

+ 8 &8 &
in the root volume
B % Y ¥ B Phosphorous (g) H % & Y Potassium (g)
B/D Bpa) Bc B/p BD(a) Bc
0.1% 0.06% 0.03% 0.007% 0.002% 0.06% 0.02% 0.02%
114 30 15 6 2 30 16 22
418 112 | 56 20 8 112 58 84
543 144 72 26 11 144 76 109
284 76 38 14 6 76 40 57
855 228 114 42 17 228 119 171
760 202 101 37 15 202 106 152
1061 282 141 52 21 282 147 212

A E%ThobT)

root volume by the plants

! N 3 7 )

Phosphorous (1/5 N HCI extract) Potassium (1/5 N HCI extract)

B/D Bb(a) Bc B/p Bp(a) Bc
0.1% 0.06% 0.03% 0.007% 0.002% 0.06% 0.02% 0.02%
1.1 4.3 8.7 21.6 65.0 6.3 11.9 8.6
0.3 1.4 2.9 8.0 20.0 3.8 7.2 5.0
0.3 1.0 1.9 5.4 12.7 2.3 4.3 3.0
1.4 5.1 10.3 27.9 65.0 8.7 16.5 11.6
1.1 4.1 8.2 22.4 55.3 7.2 13.9 9.6
1.5 5.6 11.2 30.5 75.3 12.8 24.3 17.0
1.5 5.7 11.4 31.0 76.7 13.0 18.6 12.9
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2. HERERER
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Studies on the Practical Method of Forest Fertilization

Nutrition researches and fertilization tests on

Todomatsu younger plantations

Masayoshi KURAMOTO, Tomezo NAGAOKE and Masao SHIOZAKI

(Résumé)

This paper deals with the introductory problem on Todomatsu (Abies sachalinensis) forest
fertilization in younger plantations and is composed of two parts ; the one is the nutrition re-
search of younger trees in J6zankei forest, and the other is the fertilization tests in Shimizu-,
Kitami-, Haboro- and Kurisawa-plantations in 1958~1966. The outline of methods and results
are as follows :

1. Nutrition research

1—1. The nutrition research is practised in the younger stand (4, 6, 8, 10, and 12-year
old stands). The sample trees are selected from the standard trees in the normal growth plots
corresponding with the soil conditions. Contents of nitrogen, phosphorus and potassium are
calculated on the basis of chemical analysis. and the root volumes are measured from the root-
system research.

1—2. The results are shown in Tables 2~8, and Fig. 4~9. The fresh weight of tree in-
creases with stand age in the shape of exponential function (linear form in logarithmic graph),
but the root volume of the tree does not so increase on the mean length of laterals and depth
in early stage.

From this result we think that the effect of fertilization would be influenced by the soil
fertility, growth percentage, stand age and tree species.

2. Fertilization tests

2—1. Field conditions, methods, and designs are indicated in Tables 9~12. Fertilization
tests have been carried out in younger plantations (0~8-year-old stand) of the dominant soil
types (definition-by Nationl Forest Soil Survey Work) in Hokkaido.

Fertilities of soil types are in the order of B/D>BD(d)>>BC on the humus, nitrogen and
exchange calcium contents. Contents of fine soils (<2mm) in the field conditions are in the order
of BI/D<<BD(d)<<BC. BID type soils in Shimizu is the volcanic ash soil, frequently being called
“Ando soil” which is characterized allophanic. BC and BD(d) types in Haboro is the tertiary
acidic soil characterized by low humus content and high exchange acidity. In this type soil nutty
structure developed clearly and is frequently podzolized (if weakly, called PpDm). The colloidal
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mineral is composed of halloisite and free silica, so that colloidal behaviours can be contrasted
with Shimizu B/D type soil. BD(d) in Kitami and Kurisawa are developed on the material of
tertiary tuffacious shale covered with recent volcanic ash and have the intermediate properties
between Shimizu and Haboro soils.

2—2. Results are shown in Tables 13~26. Effects of fertilization are summed up in Tables
27~30. If we called the ratio of fertilized plot by nil plot in the height growth percentage
“Fertilization Effect Index” we can see that the annual index is recognized about 30% in the
first year on the average, and reduces year after year. For preventing this reduction the top-
dressing is needful.

In the volcanic black soil (B/D, Shimizu) phosphorus effect was recognized clearly ; in the
tertiary acidic soil (Ppm. Bc, Haboro) fertilizer effect is small ; in tertiary neutral soil (BD(d),
Kitami) peat-cake fertilizer effect is superior to chemical fertilizer ; in delivium soils (BD(4),
Haboro, Kurisawa) pea-shaped silisic fertilizer and urea-form fertilizer effects are recognized.

In order to solve the problem of the fertilization effect reduction we intend to calculate the
availability of soil nutrients in the root volume with an approximate estimate (Tables 31~34).
From this calculation in the sterile soil the rate of availability will be too large to uptake nu-

trients and we can see one of the factors of effect reduction with stand age increase.



