A FUERHEAE SBR[ i IR LRy
BEHREBEN~ v HAEAK)
B 71 35 0) B MR HE IR SRBR (45 2 #)

L. & L & (S

1961 FRICEE LD | ARG X » T, RERIIBERBEN ~ v 7 BEFRIC A X5 iR R
DREIRTH D, TR 6 EDOEANRB L,
ZORBHUTLTIRREDO B L VWEROAF FE—KEAF—c ot 5 flESIR 5 X O RlBEhE & i
ZHOBRERFTHZ X ERNTH - o, AEKCTEABEEIHICEETS L Lbz0RABCS
mL, THLREGIC I DMAROREBML, RBELHLRERIVEIEL OBRELCOWTL, hb¥
TRHETEZ LR -7,
CORBIISHELFEOSHTHEOTETH B, T TR 6MEXFERBLICDOT, FORKERY PR
Bt hELDTHERTHIER L,

2. HBRHMGSIUVRBRAZ

2-1. R B

fr B RERNEREANBOR, ILEEKE~ v/ REEHK 845 /B, HEHEIX 0.385ha,

RO ECHBEENREFROBAMEC L5 &, FPHRIE 12~13°C, FEREKE 1, 800~2, 200 mm
ThbH, BEIM 1.5m ET 5,

Wi LUK : CORBHUL I X+ T, X2, »=TFEOREREYEEL, 3, V7, AF (K
B b TR U 5 HIBO KRB TH S, HERIL 750~800m, Z DI HAR L NBREOHE
IR B b, HEIMBEE, DERIVCRESYEMELET S,

RBWOEK 7 vy MIWLThLF SW, BHA 35~40°, RRXAEFEMEOFEEL IO THRCLhEh
478y b0, F8 7Ry b (BETHET "y b A~D, RMEPHEIET = » b A'~D] ORBRK %
EE LI,

2-2. HEBAHE

HABBEIIREAF 118 (EE) AV, REAFRIOMACET 59 +3REE LTURS AN
RT3, ZORBRCHAVGCEERIRREDEEAFLORMULLBTXERH LALIOTH S, 1961
F4 LA, ZhbDEARY 1.8x1.5m (4,0004/ha) DORETHEER L,

1) BEZHERTLERRER - B2EE (2 BEXSEHRLENRE
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HREERETIAE FHBs IOFEThTh 7 ey b ARSI A (KK, 3EHFIO5EH KR,
ThbblEREE L b 2L HE), Y2y F BRIUB (3ERCIIUDTHIE, UB4ES LT
BE (FE)), 7oy b CidotC GEEM LU 5 EERIE, T7AbbllREFLE 4 £ 2L cilE), 7
"y b DRIOD EGIE) #80), B UHBRESWTLL ELETibitr i,

ARV 1961 E 4 AOMERKIC 7 e v F ARIUA, CHIVC HNLT, HRALASL HERE
BH@ 1% (6-4-3) 1218 (1808) #HBEA, 5 15cm BELT, X 10cm 4 pFe T Liz, *
D%, 3EHED 1963 £4HC Ty P AKIVA, BEIUOB LT, 1XDO@ 1S (24-
16-11) 100g %, I BIC54EHD 1965 F£4 A7 my P AR IOA, CRIVCEMLT, @ 1%
150g (1A D h) ZWTFhd 7 e —FORACEI 10cm ERICHEE L,

TAEE 1E, 7 ATt

REEOBERE 5 FCHE LA, HESIURIER (B 10cm) oW Tih-7e, #E
BB RIERE ~4 3BT 1om 3R, &4 ~54£812 5em 5, 56 FEIL 10 cm FEH T -1,
AR Clehifl, TAZoMOFRI X 5 HERLTXTRED BB Lic,

+#D POEEIL vanadomolybden yellow !9 % fv iz, ZOMO TR X O EDO S HEILE
1ﬁ“aﬂﬁfbé

3. HEH#o+iE

3-1. iR, WEMHEGL UHEE

Aot ~Fhy Bo B8 GEEEBERKD CBL, AETHIHEEL AESELR
TETHhot,

AWEDOWBIE 1 KRR T LB THolo, MEMEIAYH, =CH54F2, 775F+ v, =
7%, ea FYAFERPE FHCEZL, F4FT, 775F % v, =57 %, 2¥+Z58HETEC
%L Rbhis,

32 ks UEEFRHR

g 2 Ee, BRAREBOBEMHHERIEIRFSIVE IRC, LEOREIE4FCRTESD T
BT,

THFEHEI TR 2BEELE, —HRPEELCEL, 2BTEETH- 1,

BREGAWE TR FEETAE <, 2BCHRRBOBLHEELRIFCH -1,

LEMEEIL, AFHKTO BD B LEE LTk pH Eix2v7e D EL, BREBEIRE o700, Z0K
BEHEEEOHBCIBIDOTHA S LEL b, LHLEMD, ZhbDOMLELCAFOEEDM
ERFERTEIDOBNIDOLAFL Dhithote, ¥h, BHEOGERIDRI >, C/N R/,
&<, B Ca L0 Mg, 0.2N HCl A# P:0s X0 KO AR L K REVETRIL) > 72,
EROEAEBETHE, 2RCAFOAFRINETS L5+ EBHRRTRESCR LAY, Lt
> T, DI REFEAFORREHF LS 2 LERHLEZTE L2222 L S Bbhic,
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&

HERZIRAE (Definition of boundary)-.--G (#f) : Gradually merging,

K% (Structure) : Cr, ---

- Crumb structure,

M., --..Massive,

Table 1. Description of profile
WEES | tEE | B |Es(m) | EBAE 4 H o® Stone |+ | M & | EEmE | B X W%
Type of | Layer Thick- of . . Struc- | Compact—
Prof. No, soil horizon ness |boundary Color size, quantity Texture ture ness Root Remarks
Ao L, F:+~1cm ) Lower part of
A, 10 7.5YR 4/3"" small 3 Ic Cr. 1 5 (grass) | mountain slope
1 Bp As 15 G | 7.5YR4/4 " vwolcr~M| - 2 la Plot A and C
G medium 2
A-B 35 G " small 3, large 2 " M 3 2
B 20+ 7.5YR5/4 | medium 3 " " 3 1
Ao L F:+ Lower part of
2 Bb Ay 8~10 10YR4/4 | small 4, medium 4 Ic Cr. 1 4 (grass) | mountain slope
Az 30 G ) " medium 4, large 2 " Cr.~M, 2 3 Plot B and D
A-B 30+ G " medium 4, large 4 SC M. 2 3
Ao L, F:+~1cm Middle of
Ay 12~13 7.5YR4/4 | small 3, medium 4 | SC Cr. 1 5 (grass) | mountain slope
3 BD Ae 17~18 G " " € |Cr.~M. 2 |4 Plot A’ and C’
A-B 30 G " small 4, large 2 } " M. 3 2
B 10+ G 17.5YRs/4 " " " 3 !
Ao L, F:+~2cm Middle of
A 8~10 7.5YR3/2| small 4, IC Cr. 1 5 (grass) | mountain slope
4 Bp Ax 14 G | 75YR3/3| small 3, medium 3 o |Cr.~M.| 2 |3 Plot B’ and D’
A-B 25 G 7.5YR 4/3 | medium 3, large 3 " M. 2~3 2
B 20 G 7.5YR 4/4 | medium 4, large 4 " M. 3 1
7 ¥ Remarks ;

R

(Compactness)-+--1 (L x 5) : Soil aggregates bound loosely, 2 (§k) : Soil aggregates bound densely and firmly, 3 (B2) : Soil aggregates
bound compactly, A& (Stone), # (Root)----4 (%) : Abundant, 3 (&) : Frequent, 2 (4*) : Occasional, 1 (%) : Rare.

(F¥ - HiD) EEiHYEE v
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ST
KSRRIRKY

S : Fine soil (#fi+), G : Gravel (&),
R : Root (4#), Wt : Moisture content
of fresh soil GEEUEFEKE), Wnas :
Water holding capacity (R ABKE),
Anin : Air minimum (/PEERE)

F1R TEOARRBOBRFIEE
Fig. 1 Physical properties of soil in

natural condition,

0592029
[0S

Barple [RET B N
g ¢ R\ wi i
Winax
2% £ 1é3
Table 2, Texture of soil
RS | kR @‘”’% Saﬁ;d mOW| K x| £ #
f . L B .
Prof. No, TySp(;lo Horizon Coaxs'sat:1 q Fine sand Tg—{al Silt Clay Texture
A 21 13 34 26 40 IC
A2 39 11 50 19 31 "
1 Bp
A-B 37 12 49 26 25 "
B 28 11 39 25 36 "
A, 30 11 41 21 38 IC
2 Bp Az 32 11 43 24 33 "
A-B 46 9 55 15 30 SC
A 47 9 56 19 25 SC
3 Bb Az 23 12 35 24 41 IC
A-B 23 11 34 25 41 "
B 34 10 44 20 36 "
Ay 25 11 36 23 41 IC
4 Bp A: 25 12 37 21 42 "
A-B 32 11 43 18 39 "




3K HARBoOoLEoOHEMHUER

Table 3, Physical properties of soil in natural condition

®’o& Wéﬁéer pe Zjélation Ete AR E|LRE izﬁi/ {Q ﬁho}‘é' E; BINASE M}%’ ? b t7k tﬁf
T A ater m, 7N oisture content O
Wi % 5 fl‘t BR B M ?fgg‘ (cc/min, ) Vol capacity % b fresh soil %
e of . P P olume | P i i ini-
Prof. No.| “¥F% % | Horizon | surface | 2% {5& }Xsftg 11&5 *on weight T s m|E B Alfﬁﬁlxln x B | E B
(cm) min min Average | % | Volume | Weight g5 | Volume Weight
Bbp Ay 3~7 192 190 191 63" 67 58 104 9 36 64
1 Lower Az 15~19 93 85 89 69 66 60 96 6 41 65
part of A-B 25~29 88 82 85 59 65 63 98 2 44 68
mountain A 3~7 138 130 134 45 68 59 158 9 41 111
2 slope A:x 10~14 133 130 132 56 70 63 128 7 46 93
A-B 40~44 110 107 109 55 69 65 152 4 42 98
A1 3~7 138 128 133 39 55 48 211 7 27 118
3 Bp Az 15~19 124 118 121 52 63 56 139 7 36 90
mountain| A 2~6 136 135 136 51 63 51 125 12 27 65
4 slope A 14~18 73 66 70 55 65 59 130 6 38 82
A-B 30~34 81 77 79 60 60 56 117 4 37 76
a4k + E o k¥ W HEHE
Table 4, Chemical properties of soil
: i . 2N CIR7A P
L EE R AL B o | N HATE oH PUARIE | Lo 20
Prof, | Type of Horizon ffg rtn C N C/N Exchange able Soluble (ppm) a c)i(:i:i t.y Atl.)so,rp—
. ion’s
No, soil sn(lzfgt):e % x Ca0 MgO P:0; l K:0 | H,0 KCl Y, coefficient
Al 2~10 4,21 0. 38 11.1 3.02 1. 11 26 288 5. 15 © 3.90 7.1 1380
Bp A 12~22 3.37 0.36 9.4 2.24 0.75 16 123 4,90 3. 80 9.0 1310
1 Lower A-B 27~40 2.60 0.28 9.3 2.09 0. 68 14 78 4,95 3.80 8.9 1350
art of B 60~70 1.43 0.16 8.9 1.84 0. 40 11 64 5. 20 3.80 5.6 1250
mI())untain A, 2~10 5.75 0. 46 12.5 2.13 0.96 17 181 4,95 3.85 10.9 1260
2 slope A 12~25 | 4.35 | 0.40 | 10.9 1.28 0.35 12 121 4.80 3.80 12.7 1310
A-B 40~50 2.93 0. 28 10. 5 0.90 0. 35 4 81 4. 85 3.80 7.8 1430
Ay 2~12 5.24 0. 46 11. 4 2.07 0.79 20 244 4.80 3.65 12, 8 1420
3 Bp As 15~25 4, 65 0. 43 10.8 1.62 0. 69 13 124 4. 60 3. 60 16.3 1320
Middle A-B 30~45 4,86 0. 46 10. 6 1.77 0. 53 12 71 4.70 3. 60 19. 4 1500
of B 55~65 3.70 0. 34 10.9 0. 75 0.42 7 62 4,70 3. 60 17.3 1470
mountain| At 3~10 | 6.42 | 0.44 | 14.6 | 2.66 .24 14 233 4,80 3.50 15.7 1260
4 slope A, 12~22 | 4.51 | 031 | 14.5 | 151 0.96 8 112 4,55 3.45 14.6 1310
A-B 25~40 3.37 0. 26 12.9 1.01 0. 70 2 67 4,70 3. 60 19.3 1430

(X - H) WM WHEIEE v

— 6L —
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4. HEREIUEE

AF¥DHERICE K ETHRIEOKE
AFOBFOMBR IOCRTERIE S KL, BEOBMBERRFSIVERRRIIE 6 R IUE2, 3
Biemdesh) THote,
£7Ry PROCTRINIE ) ORERFEERE LTHED BRI IR T35, h BIERYEDOR
BRIVE 1 ~3EECRT B TOHEHARTH 5,
7wy NERFBAXORFL, H5FED ERRE S LOH 4 FEOIEKRES, ThEhEED
FEECHND EREEOBETNREE » T, H5EERYD 1965 FirEE (3 ATA~4 AR 24F
CHARDB EESRERHEVCLL, FHEOMROMBENREEL, LOMRITRTH -, H5FEOH
BREAERWTFRAET LTI &, 20k hKENRTFOFBECIBLOTHSH LHEEIL
o COXSERERKFIEEC LD AFOME, TOMOBEELETHRBEDLLI T, LOMMD
FEIFEDOEHTILEL WL LS LORFERR bR ok, LicdisT, HLEEOEERRO LMK
HRETROVTL, ZORER Y b LB b7,

8] 5 E AF OHED

Table 5, Annual height and

3L # 1961 £ 3 A 1961 &£ 11 1963 4f

H W |[Feo b Nos. of stand Mar., 1961 Nov., 1961 Apr.,

| opor | & (|PERI lw ow|w wm |maEE e W | BETEE (B B

TOP% Pl d ]S} ? &d Measu-| Heigh Basal Heigh Basal Height
graphy ante ii?ur:g red eight diameter eight diameter €ig
42 7 50 10 79

A 99 40 59 | 35~51 5~11 38~68 8~14 | 55~113

& @ (100) | (8®) (04) | (00) | (121
T = 43 7 49 10 72

B 100 34 66 32~50 5~11 35~61 7~13 | 38~107

Lower (102) (88) (102) (100) (111D
part of 43 7 57 10 82

moun- C 84 29 55 | 34~53 6~11 43~76 6~12 | 52~123
tain (102) (88) (119) (100) (126)
slope 2 8 48 10 65

D 99 37 62 33~53 5~11 35~68 8~12 | 45~105

(100) (100) (100) (100) (100)
43 8 52 11 75

A’ 99 31 68 | 34~51 6~10 | 39~80 8~14 | 47~108

& E (102) (114) [¢15)) (110) (129)
g 43 7 46 9 60
B’ 97 32 65 | 36~51 5~10 | 38~56 7~12 | 43~84

Middle (102) (100) (98) (90) (103)
of 42 7 52 10 73

moun- | C’ 100 38 62 | 35~53 6~10 | 38~74 7~13 | 49~100
tain (100) (100) (111) (100) (126)
slope 42 7 47 10 58
D’ 106 38 68 | 36~51 6~11 39~63 7~12 | 42~92

(100) (100) (100) (100) (100)

fi#% Remarks : {75 Height-...cm, R5TER Basal diameter-...mm,
# Y 2 NOBFETNELHES (WEIC/ &R, %), Figure in parenthesis is fertilizer

7Ry P ABIOA
ey b BEIOB
Fery b CRIVC
7rvy b DERIOD

Plot A and A’.-.-1961 4£3 A, 1963 £ 4 B X O° 1965
Plot B and B’----1963 4£ 4 A #afi®, Fertilized in Apr.,

Plot C and C’----1961 4% 3 A ¥ X 0% 1965 4F 4 AEAR

Plot D and D’.-.-4fEAl, Unfertilized.
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SEDORRIC AT EEAF L, THORKEDOREVERDAXBECET 5o £7 7 » MK 5 6
DEMORREERI DL, ZORIHLLTHSD,

AFOEFEE LIETHIROBTRIL, BRREKIER (Fr v b A B5I0C) DREECERRRYER
K& WThoBEIWY 1 SKBD I, LR, BERKTRWThoHEd, FROBBLLEDIR
LEWRERIER L OEERS XORTEROEN WA L,

6 MERIDO LR IUCRTERRRER, ThLChERERCE~SE, METH T =y AR
100 cm (60% (ERIEROBEEICH TS %, UTREK)), 20mm (63%), 7= v + Bik 80cm (50
%), 18 mm (56%), 7=y } Cix 80cm (50%), 17mm (53%), AEPETIE7 = » } A’ 130cm
(120%), 27mm (113%), 7= v b B’ (% 40cm (40%), 14mm (58%), 7= » b C' 1% 70 cm (60%),
15mm (63%) DWKRHR LI, v

ThHORERT, IEHEROE TR e b BERESNRD bhicb vz X 5, L LighHt
B, REOKHMELVIETIRE S CKRELEH LI VVEL X 5 Bbhi, 4% TOFMITETBH
HERORBREREBETH L, ﬁ)ﬁ%ﬁ@)ﬂiﬁ@k’ch%%@%4515?:@'6&152%@%\»%%@%4"55@?1
B L, BIEHRIEHEROE TIIHENR bhicvwal, REOEFNEDOHALVIE TN IS

HEsIOBTHER
diameter of C, japonica

4 B 1964 £ 4 B 1965 4 4 A 1966 5 4 A 1967 £ 4 A
1963 Apr., 1964 Apr., 1965 Apr., 1966 Apr., 1967
iﬁg‘cﬁl’é B " ﬁgcﬁlﬁi H = ﬁgzr&f@é B OB ﬁg‘cﬁf’% B = ﬂgcﬁ{%
asa . asa . asa. . asa. . asa
diameter Height diameter Height diameter Height diameter Height diameter
15 119 27 195 34 230 46 300 59
10~21 | 75~162 | 15~41 | 120~270 | 20~51 | 160~330 | 27~65 | 220~410 35~85
(125) (132) (135) (140) (142) (140) (153) (150) (148)
14 116 26 195 32 230 44 280 57
9~20 | 65~180 | 15~36 85~305 | 15~44 | 115~310| 25~64 | 150~380 31~76
(117 (129) (130) (140) (133) (140) (146) (140) (143)
14 110 25 180 30 215 41 280 56
9~22 | 72~164 | 14~35 | 120~260 | 18~45 | 140~290 | 25~65 | 210~360 34~81
(117) (122) (125) (130) (125) (130) (136) (140) (140)
12 90 20 140 24 165 30 200 40
9~17 | 58~129 | 12~32 75~220 | 12~36 95~240 | 13~45 90~300 19~61
(100) (100) (100) (100) (100) (100) (100) (100) (100)
15 111 26 180 32 220 44 280 59
12~21 | 70~157 | 15~38 | 105~260 [ 21~46 | 125~305| 30~63 | 170~380 38~80
(125) (146) (144) (155) (152) (170) (146) (190) - (190)
12 91 21 145 25 170 35 190 45
8~20 | 57~150 | 10~35 75~215 | 14~42 95~260 | 18~60 | 110~290 24~72
(100) (119) (117) (125) (119) (130) (146) (130) (145)
14 94 25 140 28 170 34 220 46
8~22 | 62~130 | 13~38 80~210 | 14~43 90~235 | 16~46 | 110~300 19~69
(117 (120) (139) (125) (133) (130) (143) (150) (148)
12 76 18 115 21 130 24 150 31
9~18 | 50~119 | 12~30 55~205 | 14~33 80~220 | 16~42 90~250 19~61
(100) (100) (100) (100) (100) (100) ~(100) (100) (100)

efficiency index (fertilized/unfertilized, %).

4 A8, Fertilized in Mar., 1961, Apr., 1963 and Apr., 1965.
1963.

Fertilized in Mar., 1961 and Apr., 1565.
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6% - BEOHMBRERIV
Table 6. Annual increments in height
1 2 3
®® |7yt 1st ffear 2nd iar 3rd iar
Topo- 3T B & B R T %
graphy | Flot B RrEoe B o RIEE LA REne
eight diameter eight diameter eight diameter
8 3 29 5 40 12
A 2~23 1~6 6~48 I~11 7~72 3~22
& & (133) (150) (170) - (250) (160) (150)
T o= 6 3 23 4 44 12
Lower B~ 1~19 1~6 3~47 1~12 13~90 2~20
part of |— (100) (150) (135) (200) (176) (150)
moun— 14 3 25 4 28 11
tain C 4~38 1~5 4~51 1~11 8~54 4~20
slope (233) (150) (147 (200) (112) (138)
6 2 17 2 25 8
D 1~25 1~5 2~55 1~8 1~54 1~19
(100) - (100) (100) (100) (100) (100)
9 3 23 4 36 11
A’ 2~39 1~6 5~50 1~9 . 15~72 4~18
M OE (180) (100) (209) (200) (200) (183)
FJE , 3 2 14 3 31 9
Middle B 1~9 1~6 2~36 1~9 11~66 1~19
of (60) (67) (127) (150) (172) (150)
moun— , 10 3 21 4 21 11
tain C 2~28 1~6 8~53 1~10 ~ 4~51 2~21
slope (200) (100) [€CID) (200) (116) (183)
: - 5 3 11 2 18 6
D’ 1~20 T1~5 2~39 1~10 1~47 1~14
(100) (100) (100) (100) (100) (100)
E#£1358 53 & @ U Remarks are same as Table 5,
& N An_r_]iilv_,i‘fisht grovéth _____ . 6th year _
om AB 4th vear
flHe & A
60~ .
D
Il
/(4 E U 2 = S S— =1 170 S S WSS | et

TS

T S.— O

£

(O T T Do

[ NNNNNNNNNNNNNNN

AANANANINNANNANNAN NN

Fertilizer efficiency index

F2N BEOHBRRER LB (REZHKE

Fig. 2 Annual height growth and fertilizer efficiency index (Arrow shows fertilization).

EHTERFEIRY TR CTERH LY, SEOEELIEFRFEOEALZRL WLV X5,
JEREEE s X OHEIERD A FORRICE LIFTHECOWTE, REFRSIOHEOWThoB4e
b, BEEHBS IOHEEED L > L3477 ry F ARSIV A D, FREFNEDILL - Ed &M
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Ef (BI) REE
and (basal) diameter growth
6 & [ & &
4tg iar Stl? f":;ar 6t}? vjf_ear ’I‘o‘tal'growth
- during 6 years
o 3 — >4 S -3 o >4
wom (RGN e & [RRO® e & |REAE e ) HIEE
Height diameter Height diameter Height diameter Height diameter
75 7 35 12 70 13 . 260 52
48~130 2~15 5~65 2~25 30~100 3~22 170~370 28~77
(150) (175) (140) (200) (180) (130) (160) (163)
80 6 35 12 50 13 240 50
15~125 1~15 5~105 2~29 20~100 4~25 110~330 24~69
(160) (150) (140) (200) (130) (130) (150) (156)
70 5 35 11 70 15 240 49
45~120 1~14 10~85 1~23 20~110 4~28 160~320 27~74
(140) (125) (140) (183) (180) (150) | (150) (153) -
50 4 . 25 6 40 10 160 32
5~105 1~10 5~50 1~15 10~80 1~25 80~250 14~53
(100) (100) (100) _.(100) (100) (100) (100) (100)
70 6 40 12 60 15 240 51
20~125 2~14 10~75 4~-25 20~110 2~30 | 120~330 | 29~73
(175) (200) (265) (400) (300) (214) (220) (213)
55 4 125 9 . 20 .10 - 150 38
15~100 2~11 10~75 1~22 10~70 3~26 70~240 18~65
- (140) (133) (165) (300) (100) (143) (140) (158)
45 3 30 7 S50 12 180 39
15~115 1~12 5~65 1~16 10~110 3~25 70~250 12~60
(110) (100) (200) (233) (250) (171) (160) (163)
40 3 15 3 20 7 110 24
5~95 1~9 5~50 1~12 10~70 1~19 50~200 11~54
(100) (100) (100) (100) (100) (100) “(100) (100)

Annual basal diameter growth

Fertilizer efficiency index

#3IX BEORTEERE L IEHHER (RENIREE)

Fig. 3 Annual basal diameter growth and fertilizer efficiency index (Arrow shows fertilization).

otz TESHOEBHIVAE TR T ry t A, BRIV CH¥HEKETSE, 77yt Bk

L0 C ORI TRBEEEDOHERRD bhT,

i, COMELT Ry + A LORREDHEEILDLTNT

Bot, THERLT, HEREOHEW I WAEFR TR, 7=y b ASCSE DIRBERE
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Y ORETL, BTEERER ey P B 5X0C 2 A Xh#WD x SIETL, HRERKE X
UHIEEDOBIC L bie> TREBDET TS LR LTV,

IEZhOFs R GIEE, gt BRRE, TOMOBRFOHEEBRIC L > THRRIRDIOLE
bh b, ERHOHE S EYFERNIRILED b, RREOHEK W LIZIBSEREEEL 755, T, &
RS DRCRREOHMAXERTH1IC L > T, TOHBREOTLRIEETHS 5,

SEOBERTERIERIC LB & EEROREEOM A EBIC/PHEL, i, BHFEROEIIIH
ESEROEBE & biT, FRECIFIERL, —~EOEHEER LT eh - 7D T, BROREHR
DHFED T W EBHR LD L b B Bieh >, BIHEROE T 30% ODREEOHNE—EOE
HLEX DL, ERBEOEEIAE TR CIERRRCR LT 2~4 F, BEERERCYLTULI3E, #
ERE TR EREh 2 E R L O34, FIFEHOBERATTHTIIVThi 44, MEFETLIER
;U4$%@m%oﬁﬁ#%&6htoé&%mﬁ%&ﬁlbﬁﬁ&&@ﬁ#,it;ﬂﬁ¢ﬁlbﬂﬁ
THOFRIEHOFHEHHN R X 5 CBbhi, ZORBRMTIZ 27\ L4FE T LBIEZ fTisbh T
WBDT, 5ELEIRSHRHET 50BN LERh -,

4-2. EFWCLIREBEBEERR, KlEH S UHEHETF & ORBF

MEERNACAREEC L - TESHRTLiid-7ch’, 8 2~6 FEOHEOEFBES I VUE
FHIZBTRETRTERYTH o1,

4-2-1. $EDON, PEIVKEE

FEEZLR, AUHBRCEST2&7 e » P HECEET % &, BIEXK TREEERCET, $tE
O N, PRICKBEIIGEEE I~4EED K BEO—BNEBIER X ) b T B LTwicg
ERHoted, FOMTVTHOBELHWD & > BAER LT, SEHRON, PR IUTKEEIH
HFHE LOMEFROVCTHOBE S, KIEE 1~2 ERERIERX L 5 &2k hoHERkERLT
Wicht, B8 3~4 FEIX Ty FCOFLFEELRS LWThBETL, EHEKOSEFTBECEEL
TeflERUTc, DX 578 3~4 EFCRT SN, PRIVCKEBEDETIX, METHI »HEPED
Foh LB L Teo

ZD X5 BB OER OB L SEFON, PR IUKEE L ORI, ROME THEFEC K
3B ORFEMHEOMR L, 27 ) BELEEEEET A LARED b, COX 5 kiR & b
5$EFON, P XOKBEDHKE, AMCREROMAY L b TWAHDT, COMBILEE
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Table 7. Nutrient concentrations and ratios of needle
(E4>4 On dry matter basis)
LU
Topo- |72»t C | N | P | K | Ca | Mg | c/N|N/P|N/K|N/Ca| K/P |Ca/Mg
Plot
graphy % % % % % % :
19634E 4 B (24E%) Apr., 1963 (after 2years)
ﬁ?&i?‘ A 52.6 | 1.56 [ 0.16 | 0.99 | 0.69 | 0. 11 | 33.7 9.8 1.6 2.3] 6.2 6.3
art of B 53.3|1.1910.14 { 0.80| 0.70 { 0.15 | 44.8 8.5 1.5 1.7 5.7 4,7
e ntain| € [51.9]1.39|0.15/0.84 [ 0.720.1538.4 | 9.3| L7 | L9| 56| 4.8
slope D 52.3 | 1.13(0.14 [ 0.77 { 0.73 | 0.17 | 46.3 8.1 1.5 1.5 5.5 4,8
ﬁ@dqgl}gg A’ 52.111.1910.15}0.85 | 0.76 | 0.13 | 43.8 7.9 1.6 1.6 5.7 5.8
of B’ 52.4|1.14 | 0.13 [ 0.75 | 0,73 | 0.17 | 44.0 8.8 1.5 1.6 5.8 4.3
mountain c’ 51.6 | 1.19{0.14 | 0.90 | 0.83 | 0.13 | 43.4 8.5 1.3 1.4 6.4 6.4
slope D’ 52.3 11,06 0.12|0.72|0.76 | 0.16 | 49.3 8.8 1.5 1.4 6.0 4.8
1964 4 4 B (3 4E#) Apr., 1964 (after 3 years)
ﬁ?&i?‘ A 53.4 (1.57 | 0.18 | 1.01 { 0.78 | 0. 14 | 34.0 8.7 1.6 2.0 5.6 | 5.6
part of B 54,21 1.55]0.16 |1 0.98 | 0.77 | 0.15 | 35.0 9.7 1.6 2.0 6.1 5.1
mountain C 54.4(1.3010.16 { 1.02{0.78 | 0.15 | 41.8 8.1 1.3 1.7 6.4 5.2
slope D 52.6 | 1.15]0.14 1 0.93 ] 0.85| 0.19 | 45.7 8.2 1.2 1.4 6.6 4,5
ﬁit,[ﬁ{d:gl? A’ 53.8{1.29[0.16 | 1.05 | 0.74 | 0. 15 | 41.7 8.1 1.2 1.7 6.6 4.9
of B’ 53.8 | 1.37 [ 0.16 | 1.04 | 0.77 | 0. 15 | 39.3 8.6 1.3 1.8 6.5 5.1
mountain c’ 53.5 | 1.15[0.14 [ 0.87 | 0.81 | 0.16 | 46.5 8.2 1.2 1.4 6.2 5.1
slope D’ 52.8 | 1.10]0.130.91 | 0.85|0.18 | 48.0| 8.5 1.2 1.3 7.0 4.7
1965 4E 4 B (4 %) Apr., 1965 (after 4 years)
'%:I‘_‘E;l;% A 57.8 | 1.50 | 0.21 | 1.18 | 0.61 | 0.18 | 38.5 7.1 1.3 2.5 5.6 3.4
art of B 56.8 | 1.58 | 0.21 | 1.23{0.69 | 0.18 | 35.9 7.5 1.3 2.9 5.9 3.8
mpountain C 58.7 ] 1.50|0.21 {1.21 | 0.62 | 0.18 | 39.1 7.1 1.2 2.4 5.8 3.4
slope D 56.7 (1,30 10.18]1.08|0.75|0.19 | 43.6 7.2 1.2 1.7 6.0 3.9
ﬁl\d@dﬁlﬂf A’ 56.5]1.45]0.19 11,20 0.76 | 0.19 | 39.0 7.6 1.2 1.9 6.3 4.0
of B’ |56.2|1.48(0.20|1.29|0.64|0.17 | 38.0| 7.4| 1.1| 23| 6.5| 3.8
mountain c’ 56.8 1 1.1810.17 | 1.15 ] 0.76 | 0.20 | 48.1 6.9 1.0 1.6 6.8 3.8
slope D’ 55.8 | 1.08 {0.16 { 1.07 | 0.81 | 0.21 | 51.7 6.8 1.0 1.3 6.7 3.9
1966 44 B (54E#) Apr., 1966 (after 5 years)
ﬁ?&i?‘ A 53.51.52{0.19|1.21 | 0.60 | 0.16 | 35.2 8.0 1.3 2.5 6.4 3.8
art of B 54,1 1.37 | 0.18 { 0.98 | 0.62 | 0.18 | 39.5 7.6 1.4 2.2 5.4 3.8
n'?ountain C 54,01 1.54]0.18 ] 1.06 | 0.64 | 0.18 | 35.1 8.6 1.5 2.4 5.9 3.1
slope D 54,0 1.24|10.17 | 1,00 | 0.66 | 0.21 | 43.5 7.3 1.2 1.9 5.9 2.7
%dqglﬂf A’ 55.5| 1.56 | 0.18 | 1.07 | 0.53 | 0.20 | 35.6 8.7 1.5 2.9 5.9 2.7
of B’ 54,6 | 1.1910.15|0.87 | 0.69 | 0.17 | 45.9 7.9 1.4 1.7 5.8 4,1
mountain c’ 54.5 | 1.36 | 0.16 | 0.94 | 0.61 | 0.20 | 40.1 8.5 1.4 2.2 5.9 3.1
slope D’ 53.6 | 1.15]0.14 | 0.82 ] 0.83 | 0.18 | 46.6 8.2 1.4 1.4 5.9 4.6
1967 £ 4 B (6 4E18) Apr., 1966 (after 6 years)
%[},?VJ;?K A 53.8 1 1.2310.18 | 1.01 | 0.68 | 0.20 | 45.4 6.8 1.2 1.8 5.6 3.4
art of B 53.111.17 | 0.16 | 0.88 | 0.68 | 0.21 | 45.4 7.3 1.3 1.7 5.5 3.2
D oin| € [53.8| 129|017 | 1.14|0.61 [0.21 [4L7| 7.6| L1| 21| 67| 29
slope D 53.8 | 1.14 | 0.15] 0.88 | 0.64 | 0.19 | 47.2| 7.6 1.3 1.8 5.9 3.4
%ﬁfdcglﬂéﬁ A’ 54,3 11.22]0.16 | 0.99 | 0.62 | 0.20 | 44.5 7.6 1.2 2.0 6.2 3.1
of B’ 53.211.09|0.14 | 0.81 [ 0.72 | 0.18 | 48.8 7.8 1.3 1.5 5.8 4,0
mountain c’ 53.9|1.27 | 0.16 | 0.88 | 0.67 | 0.22 | 42. 4 7.9 1.4 1.9 5.5 3.0
slope - D’ 54.2 | 1.01 [0.14 [ 0.79 | 0.83 [ 0.22 | 53.7 7.2 1.3 1.2 5.6 4,2
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A Study on Fertilization on Young Cryptomeria japonica
"Forest in Mangatani National Forest

(Studies on forest fertilization in Kansai area Part 2)

Hiroshi KAWADA and Tadashi KINUGASA
(Résumé)

1. Introduction

The authors reported in this paper the intermediate results of the fertilizer trials during
6 years after’ planting on a young C. japonica forest on the brown forest soil, in Mangatani
National Forest in Hyogo Prefecture, and the nutrient diagnosis of the stands by their nee—
dle analyses.’

C. japonica, one of the most important conifers for -silviculture in this country, were
roughly classified into two principal groups-:---.the one distributed in the Pacific seaboard
area and the other in the Japan Sea coastal area, The former was generally characterized
by its fairly rapid growing process during its young and prime periods and somewhat de—
creased growth rate in its old age. The latter was generally characterized by its slower but
steadily continued growing process until its old age. The seedlings  planted in these' test
forests belonged to the latter group. .

The seedlings of C. japonica tested in Kdya National Forest, reported in Part 1, belo-
nged to the former group. Throwing light on the differences of the fertilizer efficiency on

both groups of C. japonica was one of the principal objects of this study.
2. The test forests and methods

2-1. Test forests

The test forests were located on the lower part and the middle of the long mountain
slope. They were the felled area of a naturally grown hardwood forest. Their site and cli-
matic conditions were as follows : Height -above sea level..--750~800 m. Direction--..SW,
Inclination 35~40°. Parent material of the soil-..-Mixture of clayslate and sandstone of
palaeozoic and diorite, Annual average temperature----12~13°C, Annual precipitation:---
1,800~2,200 mm, Snowfall----1.5m, The type of soil of the four plots, Plot A, B, C and
D, settled on the lower part of the mountain slope, belonged to BD soil (colluvial -soil)
(moderately moist brown forest soil) and that of the other four plots, Plot A%, B/, C’ and
D/, on the middle of the mountain slope, to BD soil (creep soil).

The seedlings of 2-year-old C. japonica (Shiso strain) were planted in the middle of
March, 1961.

2-2. Fertilization

Plot A and A’...-Fertilized at the planting, beginning of the 3rd and 5th years,

Plot B and B’-...Fertilized at the beginning of the 3rd year,

Plot C and C’.---.Fertilized at the planting and the begining of the 5th year,

Plot D' and D’....Unfertilized,

At the planting, in the middle of March, 1961, 12 particles of the solid fertilizers (each
particle was 15g, N----6 %, Pz Os---+4 %, K, O----3 %) were given per one seedling, At
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the beginning of the 3rd year, early in April, 1963, 100 g of the mixed fertilizer (N----24%,
Py0s----16 %, K20----11 %) and at the beginning of the 5th year, early in April, 1965, 150 g
of the same mixed fertilizer were given per one stand,

2-3. Analytical method

The 0.2 N HCI soluble P;Os of the soil was determind by the vanadomolybden yellow,

colorimetrically. The other methods of analysis were the same as those shown in Part 1.
3. Soils

The descriptions of the profiles, the textures, the physical and chemical properties of
the test forest soils were shown in Table 1~4 and Fig, 1.

The soils were clayey. Their well water percolation rates from surface till lower hori-
zons and other measurements showed that their physical properties in natural conditions
were superior, The soil were rather acidic as shown by their pH values and exchangeable
acidities in comparison with the general one of the same type of Soil. These would be affect-
ed by the cold and snowy climatic conditions, Their acidities were neither notably high
nor their pH values particularly low as to check the growth of C. japomica. Their ex-
changeable Ca and Mg, 0.2 N HCI soluble P;O5 and K:O contents were neither very abundant
nor very poor, Their humus contents were not abundant, but their C/N ratios were fairly
small, Putting all their physical and chemical properties together, the soil conditions of

these test forests seemed to be suitable for the planting of C., japonica.

4. The growth of C. japonica and the fertilizer efficiency
(Results and discussions 1)

4-1. Results

The growing process of young C. japonica during 6 years after planting were shown in
Table 5 and 6, and Fig. 2 and 3.

The height growth of the 5th year and the diameter growth of the 4th year were
remarkably decreased in comparison with that of the year before and next. In the 5th
year, 1965, the period of putting forth of the shoots was remarkably late and the growth
of the shoots remarkably inferior as a result of the unusually cold climatic conditions in
the spring, The authors supposed that the decline of the growth of the stands would be
affected by the cold climatic conditions, However, the cause of the decreased diameter
growth of the 4th year was unknown, as its climatic conditions were normal.

4-2. Discussions

The fertilizer efficiencies on the growth of C, japonica were clearly recognized except
on the diameter growth of Plot A’ and C’ of the 1st year, The disparities of the height
and diameter between the fertilized and unfertilized plots were increased from year to year.

The total increments of the height and diameter of the fertilized plots in comparison
‘with that of the unfertilized plots during the 6 years after planting were as in the following
table,

Every fertilizer efficiency index of the fertilized plots was remarkably increased as
compared with that of the unfertilized plots, and it met the authors’ expectation. However,

the increments of the growth were not so superior as the authors expected, Putting toge—
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Topography Plot Height (cm) Basal diameter (mm)
A 100 (60%) 20 (63%)
Lower part of
mountain slope B 80 (50%) 18 (56%)
P Cc 80 (50%) 17 (53%)
’ [ 9
Middle of A 130 (120%) 27 (113%)
. B’ 40 (40%) 14 (58%)
mountain slope
c’ 70 (60%) 15 (63%)

(Remark : Figure in parenthesis is the percentage on the unfertilized plot.)

ther the data up to the present on the fertilizer trials on C. japonica in various quarters in
this country by other authors, the following opinion could be taken as generally applicable.

As to the fertilizer efficiency index on C. japonica, no clear difference was seen between
the above-mentioned Pacific seaboard area and Japan Sea coastal area groups, but the
growth increments effected by the fertilization of the latter group was much less than that
of former group. The results of these test forests showed a similar tendency, too.

On the effects of the fertilization frequency and the fertilizer amount on the growth of
the stands, the following results were obtained :

Fertilizer efficiencies of Plot A and A’, the most abundant in the frequency and the
amount, were most remarkable among the fertilized plots in every topography, respectively.
In the lower part of the mountain slope, the height and diameter growth of Plot B was the
same as that of Plot C, and the growth of both these plots showed slight declines as com-
pared with that of Plot A. In the middle of the mountain slope, the height growth de-
«creased in the following order as Plot A’>>C’>>B’ and the diameter growth as Plot A’>C’ and
B/, Their growth reduced according to the decreases of fertilization frequency and fertilizer
amount,

Naturaly, the duration of the fertilizer efficiency varies with the differences of the
amount of fertilizer, site conditions of the test forest, other factors and their interactions,
Some authors give prominence to the practical forest management set on the basis of the
growth increments, but others on the basis of the fertilizer efficiency index from the theo-
retical point of view on the appreciation of the fertilizer efficiency.

On the test forests covered in this report, the increments of growth of the fertilized
plots as against those of the unfertilized plot in every topography were little, and the yearly
variations of the fertilizer efficiency index of the former were irregular. Therefore, the
appreciation of the fertilizer efficiency would necessarily be subjective. The authors set
the basis of the increments of 30% of the fertilizer efficiency index as effective.

The fertilizations at the planting were effective during 2~4 years on the height growth
and 3 years on the diameter growth in the lower part of the mountain slope, The fertili-
zations of the 3rd year were effective during 4 years on the growth in the lower part of
the mountain slope, and during 3 or 4 years, respectively, in the middle of the mountain
slope,

Summarizing these results, the following opinion evolves : that the duration of the fer—
tilizer efficiency was longer on the diameter growth than on the height growth in every
topography. It was longer in the lower part of the mountain slope than in the middle of

the mountain slope when the comparisons with the same fertilizer treatment was made,
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On these forests the duration of the fertilizer efficiency over 5years was not examined

as they were fertilized every 2 or 4 years.

5. The nutrient diagnosis of C. japonica by its needle analyses
and the correlations among its nutrient conditions, growth, site
conditions and the fertilization (Results and discussions 2)

5-1. Results

The nutrient concentrations and their ratios of C. japonica needles during the 2nd~6th
years were showﬁ in Table 7.

5-2. Effect of the fertilization

5-2-1. N, P and K concentrations of the needles

The N, P and K concentrations of the needles were clearly increased by the fertilization
except that of K of the 4th yeér after fertilization when the annual comparisons of the
fertilized and unfertilized plots in every topography were made.

The N, P and K concentrations of the needles were fairly increased in the fertilized
plots as compared with the unfertilized plot in every topography during the 1st~2nd years
after fertilization, However, they decreased and came nearer to that of the unfertilized
plots during the 3rd~4th years except in the case of Plot C of the 4th year.

These declines of the nutrient concentrations were more distinguished on plots in the
middle of the mountain slope than in the lower part of the mountain slope. The nutrient
concentration variations of the needles of the fertilized plots with the passage of the year
were similar to that of the durations of the fertilizer efficiency in every fertilized plot as
mentioned above, Thése increments of the nutrient concentrations of the needles closely
correlated to that of the growth of stands as the latter increased by the fertilization, too.

The causes of the abnormal increments of the N, P and K concentrations of the .needles
of Plot C of the 4th year over that of the 3rd year were unknown. It was about the same
level as that of Plot A and B, fertilized in the year before. Nearly the same growth and
fertilizer efficiency of Plot C with that of Plot A and B showed the above-mentioned
correlation between the nutrient concentraions of the needles and the growth of the stands
clearly, too.

Though some authors’ results in this country were negative on these correlations, many
authors in the native and foreign countriesP®OD®NIDID recognized the correlations among
the fertilization, the growth of the stands and their N, P and K concentrations of the nee—
dles. The following opinion would be acceptable : that the fertilization of N, P.0s and
K20 increases these nutrient levels of the soil, and brings on the growth increments of the
stands and betteerments of their nutrient condition, The latter would be reflected most
sharply by the nutrient concentration increments of the 1-year—old needles of the uppermost
shoots of the stands,

5-2-2. Ca and Mg concentrations of the needles

Though there were some exceptions, the decreases of the Ca and Mg concentrations of
the needles of the fertilized plots as compared with those of the unfertilized plot were recog-
nized in many cases when the annual comparisons of both plots in every topography were
made, The decreases of these nutrient concentrations of the needles correlated to the growth

increments of the stand by the fertilization,
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The Ca and Mg concentration variations of the needles attending with the fertilization
were contrary to that of the above-mentioned N, P and K concentrations, The annual varia—
tions of the differences of the Ca and Mg concentrations of the needles between the ferti-
lized and unfertilized plots with the passage of the year seemed to show no clear correlation
with the fertilization,

Similar results were obtained from the data on the C. japonica and Chamaecyparis obtusa

forests in Kdya National Forest, repoted in Part 1%, with a few exceptions when the annual

comparisons were made as in these test forests, too. However, one of the authors® pointed
out the increments of the Ca and Mg concentrations of the needles by the fertilization on
the young larch forests, The elucidations of these discrepancies on the Ca and Mg concen—
trations of the needles by the effects of the fertilization were left for future study,

5-3. Effects of the topographical factors '

The N, P and K concentration increments and the decreases of the Ca and Mg con-
centrations of the needles in the lower part of the mountain slope as compared with those
of the middle of the mountain slope were seen with some exceptions when the annual com-
parisons of the plots with the same fertilizer treatment in every topography were made,
These facts showed the increments of the N, P and K concentrations and the decreases of
the Ca and Mg concentrations of the needles attended with the increases of the growth of
the stands as evidence of the former topography being superior to the latter topography.
These exceptions increased in the following order as N and P>>K>>Ca and Mg, and only one
exception was seen on N and P, respectively,

These facts would seem to support the following opinion that the correlations between
the nutrient concentrations of the needles and the growth of the stands were most closely
with the N and P concentrations and they lessened in the order as N and P>K>Ca and
Mg.

The previous data on the correlations between the nutrient concentrations of the needles
and the topographical factors were as follows :

The nutrient concentration increments of the needles of the lower part of the mountain
slope as compared with those of the upper part and the mountain top plateau were recog-
nized on the freshly fallen needles of the aged larch forests?” and the young pine forests®
with the exception of Mg, Similar tendencies were observed on the fertilized young larch
forests except in the K and Mg concentrations?®,

Summarizing the previous and present data, the correlations between the nutrient con-
centrations of the needles and the topographical factors are well agreed with only the N and
P concentrations, and fairly well with that of K, The elucidation of the disagreements on
other nutrient concentrations were left for future investigation.

5-4. The correlations between the growth of the stands and the nutrient concentrations

of the needles

The clear correlations between the growth increments of the stands and the variations
of the nutrient concentrations of the needles attended with the fertilization or the topogra—
phical factors were clearly recognized when the annual comparisons of the fertilized and
unfertilized plots in every topography or plots with the same fertilizer treatment in both
topographies were made, as mentioned above, However, as shown in Table 6 and 7, the
yearly growth of the stands showed differences in every plot., Looking at these correlations

in another light, when the yearly comparison in'every plot was made, no clear result was
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obtained,

These facts were edsily -explainable as follows :

It was generally recognized that the annual growth of the stands showed the yearly
increases during the several years after planting, and it was affected by the yearly climati¢
conditions regardless of their ages, The nutrient conditions of the stands shown by the
nutrient concentrations of the needles clearly reflected every nutrient level of the soil and
its ‘variations attending with the fertilization, Though the nutrierit conditions of the stands
were the dominant factors that affected their growth, the latter was affected by many other
internal and external factors of the stands and their interactions, -

The authors were of the following opinion that the discussions on the correlations among’
the nutrient conditions of the stands, their growth and the soil conditions, especially nutrient
levels, are significant only when the comparisons of the same aged forests in every year
under the same climatic conditions are considered,

Though the height growth of the 5th year and the diameter growth of the 4th year
decreased compared with those of the years before and next, every nutrient concentration
of the needles, taking the effects of the fertilization into consideration, was not decreased
in every plot, These facts would support the above-mentioned opinion,

5-5. ‘The relation between the ages of the stands and the nutrient -concentrations of

their needles

On the relations between the nutrient concentrations of the stands and their ages, taking
the variations of the former by the effects of the fertilization into consideration, the follow-
ing facts were recognized : '

‘The N concentrations of the 6th year were fairly ‘decreased as compared with those in
the 2nd~5th years,-and the P and K concentrations of the 3rd~6th 'years slightly increased
above those in the 2nd year; the Mg concentrations of the 4th~6th years increased fairly
over the 2nd~3rd years, but the annual variations of the ' Ca concentration showed no
certain tendency,

These facts suggested that the nutrient requirements of the stands varied according to
their age; in other words the passage of their years, It would be necessary to give attention
to these facts when the ddta on. the nutrient conditions of the 'stands by their needle ana-
lyses are discussed, - o : : - : - '

5-6. The nutrient ratios of the needles

The following facts were observéd on the nutrient ratios of the needles when the com-
parisons of the nutrient ratios of the fertilized plots with the unfertilized plot in every 'year
on every topography were made. The C/N ratios decreased in all cases, The N/P, N/K and
N/Ca ratios increased in many cases with a few exceptions, These tendencies were more
distinguished 'in the 1st~2nd years ‘than in the 3rd~4th years after fertilization.” However,
no certain tendency was observed on the K/P and Ca/Mg ratios.

The previous results on the young larch®, the C. japonica and Chaimaecyparis obtusa®
forests, the opposite results by’ fertilization, e, g. the decreases of the N/P and N/K ratios,
were observed, ' T ‘ o

The authors were of the opinion by way of explaining these contradictory results that the
nutrient ratios of the needles showed only the relative ratios of the.nutrient levels of the soil.
The above-mentioned larch, C. japonica and C. obtusa soils were ‘podzolic and their relative

ratios of the P»Os and KzO levels to that of N were low, but that of these test forests was
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high, The relative ratios of the N level to the P;Os and K:O levels of these test forest
-soils increased by the fertilization and vice versa in other forest soils,

It could generally and perhaps too readily be believed that the variations of the nutrient
‘ratios of the needles by the fertilization would be liable to correlate to the growth of the
:stands as the fertilization brought on the increments of the growth,

The authors were of the following opinion on these points that the growth of the stands
‘were affected by the nutrient levels of the soil that correlated to the nutrient concentrations
-of the needles, and the nutrient ratios of the needles only showed the relative ratios of the
nutrient levels of the soil,

Previously the authors® et al. pointed out the following facts on the pine forests,
‘namely, that the growth of them correlated to the nutrient concentrations of the needles
-except that of Mg on all the surveyed forests, but the correlations between the growth and
‘the nutrient ratios varied in every region that the parent material was different, e.g. the
-decreases of N/P ratio in the granite region and the increases of N/K ratio in the tirtiary
region, These facts were easily explainable by the above-mentioned opinion, It would be
‘necessary to give attention to these points when the data on the needle analyses are discus-
:sed,

On the variations of the nutrient ratio of the needles attending with the passage of the
-years of the stands, the following facts were recognized, taking the variations of them by
‘the effects of the fertilization into consideration ;

The N/P, N/K and Ca/Mg ratios of the 4th~6th years decreased compared with those
-of the 2nd~3rd. years and the C/N ratios of the 6th year increased as against the 2nd~
:5th years, However, the yearly variation of the N/Ca and K/P ratios showed no certain
-tendency.

These facts suggested the variations of the nutrient requirements of the stands attended
‘with the passage of the years, The decreases of the N/P and N/K ratios over the years
of the stands in these test forests well agreed with that of the above-mentioned larch®, and
-C. japonica and C. obtusa® forests, and that of Ca/Mg ratio to that of C. japonica, too.

Though the data on these relations were not sufficiently abundant, the decreases of the
‘N/P and N/K ratios of the needles during the several years after planting would be recog-

-nizable as the general tendency,
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