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Hisao Sato : A Study on the Fertilization on Young Crypiomeria

japonica Forest in Sejiri National Forest

(Fertilization for Nineteen Years after Planting)
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Table 1. = B H o  T*
Brief description of the sample plots
1 % } BN e | ko of |BEE| . o |70y POEE e
3 oil Compart- tion| Direction Altitude Texture Plot area Treei/ha
oment] oy (m) (m?) Ckfha)
S I S
% 3+ —~ ~
[ 139~ 30 s 590 |(Lisht clayy 224917 3, 250~4, 360
s ) ~ G ~ —
Bo(m) 39% 5~10 | S 590 | (Ibid) 308~-355 2, 920~3, 270
[ I -
* %76@8%?&”4:@3]%
Table 2. 1 3 o # 1t % B9 & BH* (19584 4 A)

Physical and chemical properties of soil in the sample plots

(Apr. 1958) (& +H1-0, On dry basis)
77777 1 B | .
B | | VR E%ﬁ 1 %ﬂdﬁa
s 2 | p Cc N Availa- xch ater
* OB\ E A Depth S pH “ C/N ble| (m. e./100g) |perco-
. . from phospho- lation
Soil |Horizon surface Color | rus rate
(H0)| (%) 2O Ca K ;
) (cm) (ppm) (cc/min.)
A 0~30 | 10YR4/3 | 5.8| 6.6 0.45| 14.7 25 | 0.80| 0.15] 284
Bo A-B | 30~60 | 10YRS5/4 | 5.4| 3.9|0.30| 13.0 16 0.50 | 0.15 108
B 60~ 10YR5/4 | 5.4| 1.2 017 7.1 11 0.85 | 0.56 125
A 0~ 5| 10YR3/2 | 5.2| 6.3 0.41] 15.4 23 | 0.10| 0.43| 242
Bom) |  As 5~40 | 10YR4/3 | 5.3] 3.7 ‘1 0.26 | 14.2 14 0.05 | 0,23 43
| By |40~ | 10YRS/s | 5.2 | 2.5 |o.21| 19 11 | 0.05| 0.23 10
i | g .

5% Remarks :

* ET6[A A HREES X DB

# N/5 HCI 7] N/5 HCI soluble
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2-2. EHEREETB L UMREDHE

HIZR OB E T »C, - Bo L & Bo(m) 3D 2 2hic, BIRKE LU BHERXZRY,
2 [l U DR A 3 7E U e,

HEREX 1L, Table 3 (C/RT &0, 194FEMIC 5 MOHEATT -/, B 1IHH (19584F 4 7, HHEREk
T ORIE, HROIRITY O A LB X ULEAD 3 AP, 10cm BN/ L CAIES 10cm O
Rafi-TH U, $20E (196143 70 B 1EHE SR UL S ICERD OB T iES 10cm ©
R - THE LTco #3ME (196445 3 A) 1, WA SRE O L5 I mOBEKFEHMIEE 5
THIEAT 720 4, 5EE (19684 11 A, 19724 2 A) OMBRMBEmMICH—IC NTF = Fick-T
Tofo

Table 3. i B B ¥ & X O & JE B

Date of fertilization and amount of fertilizer

- WmOEE X B
e R 4E B HE kL o> 8 K8 Amount of nutrient & &
Date of  (g/Tree)  (kg/ha)*¥
fertilization Fertilizer N PsOs K.O Remarks
H o gfg 2 @@AHEX’L i S o N: P205 : KgO:G c 413
Apri. 1958 Mixed fe;r‘éiliz[er ? ‘ 6 N 150 g/Tree
Mar. 1961 CIR 18 12 o | B E Ibid 300 g/T
) | Ibid. | : TR . g/Tree
R v 5 v L LRI
Mar. 1964 Compound 29 13 13 N : POy KfO=24:16:11
| Aertilizer - 130 g/Tree
Nov. 1968 | mibi cfi 150% 100% 69% | & Ibid. 625 kgfha
Feb. 1972 t Eljbi &} 150% 100% 69% | F L Ibid. 625 kg/ha
Table 4. i} & © 5 X
Thinning rate (Fwavy +dH7b, Per prot)
5 m AR L -
S =N T b asa: atea ield-densit
| mm R ) e e  emd) : e
.. .~ ‘ a‘ i fER R | EET | Bk
Soil Treatment ' Block | 4 fk | BI 4k [Percen-| 4 f{k | B f& |Percen- | Before | After
Total [Thinned tage| Total Thinned| tagethin-  thin-
R R P (%) | (%) _ning|  ning
: T |
9 Hi 0 X 175 5 7 8,822 361 4 077 0.75
Unfertilized 2 80 16 20 7,804 1,220 16 | 0.84 0.78
BD 0 :
i 1 90 24 27 12,360, 2,558 21 0. 85 0.76
Fertilized 2 | 84 22 26 10,223 2,195 21 | 0.86 | 0.78
R X ! 98 7 7 | 6 078 365, 5 | o074 | 072
Unfertilized 2 92 7 8 7,237 4301 6 | 0.80 | 0.75
Bo(m) - : ‘ ‘ —
OE X 1 92 5 5 8, 926| 349 4 | 0.78 | 0.74
Fertilized 2 79 10 13 8,582 1,093 13 0.81 0.75
— - I S R
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2-3. R B O MR

1958 4F. 4 JiT, AF I-1THAERL, TUZAE LEIT 5 MERMTITSM Y, Z£O®RITHT L X CRIE
DOEICIERICHEEZ RIS VEEEIC, MH, TA, BERET -7, BT HEE QKT TS, 648
BLFOREDKRIC, MEERRTEORE L2 MEUATORENDE Lz, 51, 1968411 8 (b
B 114 ICIB M (RY) 2252 Bizwic Table 4 ICRY & 5 15 CRIRA R Lo

3. R B F &

1. B & B &E

R OTAL, 1958 4F 4 J O RERFER D & 1968 £ % THAEREK LB O 10~11 AEITY, £
D%, 1972F 2 A, 1976 £ 10 BiCiT » 7co HEOBFER 7 0 v F NAKBELT - 7228, #\idfEAs
WIS DK E {15 - 72 1968 4F LU IR AR DK 20~50% DEIEEFTY, FREEARBIEA D MR EE &7
OBRET Dy T EIAED, Nistowo RIPIT & - TRTEZHEE Lo

#7 0y PONAMBEIEAS Sk TREL, BRLT ha e icfBE Lz, o8, EAMREE
RO L - TRD 2o
V:DmEth
L, V=HAMRE, D=WaE% =#8, ="k

3-2. BEEREBIUESW

1976 42 10 A @ BHEFAERIC, Bo RIHO 7w 7 1 & Bo(m) MAEHED 7oy 7 2 DT - IR
K, 470y MEDWTF ey FHD 6 RFOMEBERRICE UCER - RE|L, BIERRELTS
EEdic, MR LTOYEEELRRL TEMTICHE L,

BFERR, LRORT 0y PO EORBEROATHEE, ZOMBENERAHBLO T 7y F NEETE
BEFOENPS 7wy P DICBEL, 2512, kg/ha & U TR LT,

3-3. @RS CICEGkONRER

FEOSITEROFIUL, 194EH (19764F6 B) 1T, Bo 88X U Bo(m) BLEoZzhFNOMERE X
CEREROKRABELT -7 0y P THERERELTY, SHHREEZERR L7,

HARRRED M, BREMR (400 co) #HNT EERKRE ISR FEES T Lich->THEEL
7o

pH ORIEIL, 13 1:K2.5DEANOBERAE 77 ABEBEIC LD, BEREBEE (Vo BWEHECED
AIELK, CHEIUNIE, CNa— 4~k 2mREERIC KD, BEARIL Peecn JRICHEML, B
P Ca» Mg B XU K ZRFBOLHEIC X 5 TR /2. F/z, BERE POy 1T Pearson IPICHE L TTT - 72,
BHESH DO N 1T Kiswoane 3, P & X0 K 13 NHO-HCIO, % B CBRKLE, P it SuCly BiTic
X3V v—x) 77 v7v—ttk (HCLR), K BIEFBOLEICK > TiT» 72,
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AFRERH O GRS 7 R ORI Bo B 5 U Bo(m) B0 2h2h 2 Eshielk (e
X/ EHIEX (%)) TH 5hd &, iR 108, 108, MIEER 115, 113 O X 5 I3 ZRAREOIERZR L,

Z 0%, SELMOMBEREREICKT AMEMREETRETHLE, Ty 7 PHEIORENLE
#3803, Bo BB OMIEXIE 8 ~11 4E 103, 12~144E 107, 16~194E 96 Th 7o Bo(m) B1HET
i, =T, 128, 133, 111 £72D, WIhd Bo(m) B43Ed Bo B LEL O REVEENA LD S
Nice Fiho, RBEMBER 9FHORBRERICH bbb BEiERd, Bo 2132108, Bo(m) B11%
118 72D, CDETH Bo(m) BLBEDH MK E D 5720

HEREICH > o BEREICET 2 BHZERR D7 0 » 7 FEO P clh~s &, Bo &
+HTE, 8~114 100, 12~144E 109, 15~194E80 L7121, 7, Bo(m) B AimTiREnZh, 117,
96, 110 £7E - TH Y, FREITE - THEERS SN 5 HBEMEINIC Bo 44 X0 Bo(m) B8 B
KELHOONTV S, 19 FHOMIRERICHT 5 Behtesid, Bo 2144 100, Bo(m) #3108 &7
v, Bo(m) #4CIESh S 537245, Bo B TIRIES 04 SIS {78 > T,

BMEOEFERRICHT 2 2Bk %D 7 v v 7 FEEO LRI T/RT &, Bo BT 12~14 4
115, 15~194F 99, Bo(m) ML TIY, Zh2h, 133, 127 £72D, Bo BT 15~19 E DM
BHONILL I -T2, Bo(m) HAETIR OB BN THEHBHREL TN E X Ics b,
Bo A3 16~19 FOBERERIT, BEXSHEEX ERBEQCHETH -7z Lid, ZolMOE

Table 5. ffi ™ B & K &

D. B. H. growth (cm)
. ; i = B % HAE S ER R
" 7a | k A Annual rowth
A REX ., D. B. H. ongH
. [ Nov. Nov. | Nov. Feb. Oct. T
Soil | Treatment |pj 1| Jogs | 1068% @ 1968%% 1072 | 1976 |8 ~114F |12~ 14415~ 194
,,,,, (7 A QIR (LA (LA (194 A o
1 7.5 | 12,1 | 12.3 | 145 | 18.2 | 1.15 | 0.73 | 0.74
g R X 2 6.8 11.0 11.3 | 13.6 17.1 1.05 | 0.77 0.70
Unfertilized | pye. | 72 | 116 | 11.8 | 141 | 17.7 | 1.10 | 0.75 | 0.72
ragel (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100)
Bo R N R i e | T
1| 8.4 13.1 13.6 | 16.0 | 19.6 | 1.18 | 0.80 | 0.72
O X 2 | 8.0 12.3 12.7 15,1 18,4 1,08 | 0.80 | 0.66
Fertilized |4 o | B2 | 127 | 18.2 | 156 | 19.0 | 1.13 | 0.80 | 0.69
rage (115) | (110) (112) (11 ) (1o8) | (103) | (107) | (96)
1 e 9.3 9.4 | 11.2 | 14.8 | 0.68 | 0.60 | 0.72
Lo R X 2 6. 4 9.8 9.9 120 | 15.6 | 0.85 = 0.70 | 0.72
Unfertilized | . L6 9.6 9.7 | 11.6 | 15.2 | 0.77 | 0.65 | 0.72
rage (100) | (100) | (100) : (100) | (100) | (100) | (100) | (100)
Bo(m) 1 ‘ |
1| 7.4 1L0 1L 13.3 | 17,0 | 0.90 | 0.73 | 0.74
Mom R | 2 7.3 | 1.5 | 1.5 | 145 [ 18.8 | 1.05 | 1.00 J 0. 86
Fertilized |ave | 74 | 11,3 | 11,3 | 189 | 179 | 0.98 | 0.87 | 0.8

| rage (113); (118) - 7y | (120 ¢ (118) | (128) | (133) | (111)
BE () MRIBSHEE OBl ST (%)) - '

Remarks : Figures in parentheses are the fertilizer efficiency index (Fertilized/Unfertilized (%))
* [ fk #1  Before thinning
¢ ] {& % After thinning




Table 6. & & ® E

Growth of tree height (m)
: (48 %k & v e I
Mo 2 BEE w oW omom R
+ = meoom X Tawy 7 Height growth Annual growth of height
. Apr. Nov. Nov. Nov. Feb. . Oct. T o
Soil Treatment Block 1958 1964 1068% 1968%% | 1972 | 1976 1 ~194E | 8 ~114F | 12~144E | 15~194F
. ChEgRie) | (7 484)  (L4EA) | QUUEEAE) | (44D | (194R4)
1 0. 34 5.4 | 8.4 8.4 10.6 | 13.8 13.5 0.75 0.70 0.66
& M X 2 0. 35 5.2 8.0 8.1 10,0 | 13.5 13.2 0.70 0.63 0. 70
Unfertilized | =~ | 0.3 5.3 8.2 8.3 10.3 13.7 13.4 0.73 0.67 0. 68
‘ g (100) (100) (100) (100) (100) (100) (100) (100) (100)
Bo | ‘
1 | 34 5.8 8.8 9.1 11.2 13.8 | 13.5 0.75 | 0.67 0. 54
HoOoR K 2 | 0.3 5.6 8.4 8.5 10.8 13.5 | 13.2 0.70 0.77 0. 54
Fertilized Average| 0-35 5.7 8.6 8.8 11.0 18.7 | 13.4 0.73 0.72 0. 54
A £ (108) (106) (107) (107) | (100) | (100) (100) (109) ( 80)
1 0.37 5.1 7.4 7.4 9.6 12.8 | 12.4 0.58 0.73 0. 64
fE X 2 0. 37 5.2 7.7 7.7 10.0 13.1 127 0.63 | 0.77 0.62
Unfertilized | Average 037 5.2 7.6 7.6 9.8 13.0 | 126 0,61 | 0.75 0.63
P ge. (100) (100) (100) (100) (100) | (100) (oo | (100 (100)
Bp(m)
o 0.38 5.7 8.2 8.2 10. 4 13.5 | 13.1 0.63 | 0.73 0.62
BorE X 2 0.37 5.4 8.5 8.4 10.5 14.3 | 13.9 0.78 | 0.70 0.76
Fertilized Average | O-38 5.6 8.4 8.3 10.5 13,9 | 13.5 0.71 | 0.72 0.69
P g (108) (114) (113) (107 (1t07) + (108) (izy |+ (96) (110)

i 0 C ) WIIERNEE U/t (%))
Remarks : Figures in parentheses are the fertilizer efficiency index [Fertilized/Unfertilized (%))
% [ {% §7  Before thinning
w¢ [H] 4% #%  After thinning
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Table 7. % o B K B
Growth of stem volume (m3/ha)
i = ) SEAE B FEIR B .
; 1Y H ® @E%M%ﬁm{.ﬁﬁ{ s =
| Annual growth
o N Stem volume £ ot lime Remarks
+ Boonh om K Y : of s em{vo ume S E——
. L Nov. Nowv. ' Feb. Oct. (. W R 7ay b
Soil Treatment Block 1968% 1968%% 1972 1976 12144 | 15~194r (NO: Of measured frees O [
QUEE) | Q) | Q4FEE) | Q9f) ‘ * s | PO ateR
1 128.5 123.3 208. 4 409. 5 28. 4 40,2 75 70 317.0
i 2 157.6 133. 4 226.0 453.3 30.9 45.5 80 . 64 224.1
Unfertilized Averan 1431 128.4 | 217.2 431, 4 29.7 | 429
Average (100) (100) | (100) (100) (100) (100)
Bo - ,‘
1 202.5 163.6 | 262.5 472.3 33.0 42,0 92 66 295.5
B K 2 195.2 154. 59. 471.6 34, 42,4 4 62 242.6
woOom K 8 259.6 7 34.9 8
Fertilized Avera 198.9 159.2 | 261.1 472.0 34.0 | 422
Average | (141) (147) | (121) (110) (11s) | ( 99) |
) ! e ) ! -
1 91,2 86.5 149, 2 323.6 20.9 34.9 98 91 329.6
o X 2 97.1 91.3 163. 4 342, 6 24.0 35.8 92 85 327.8
Unfertilized Averase 94,2 88. 156. 3 333.1 22.5 35. 4
ge (100) (100) (100) (100) (100) (100)
Bo(m)
1 114.9 110, 4 190. 4 400. 4 26.7 42.0 92 87 355. 3
Wwoonr X 2 132.8 114.6 213.0 453. 1 32.8 48.0 79 69 308. 0
Fertilized A 123.9 112.5 201, 7 426.8 29.8 45,0
Aaverage (132) (127) (129) | (128) (133) (127) i

i C ) PEREhiEE B/ AR (%))
Remarks : Figures in parentheses are the fertilizer efficiency index (Fertilized/Unfertilized (%))
Before thinning
After thinning
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HENEIC X 575
HEEIC & 2 N R DML
AT ST s - 7255, Bo B 5T RIS HE DL SN D - oo KB, b e S0

P EE O ROY I S U M

3-2 Tl fe

BHOHTEH -7,
D JiE MK B3 Jie HE A X

U-RHECHE A DAL - foh8,  Bo(m) B4 38T

BOIE Bo %

(L b B NI, PR Bom) Mt

R T L Th 3 IR I 8 A ST 7,
BRTid, kST I,
A F Ao N, P, K, Ca 72600 Mg 3
W<, Ca, Mg MBS D 0088, N, KRB S vl

e RN S D> © 4 A it U7z 15
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Table 8. AxlEMDEYHE b AR AN
Dry matter weight of whole needles nutrient concentrations

and their ratios of current needles
(#Wdh iz, On dry matter basis)

= i
H Dr : “{ /"_{ /i ﬁ} (/) {L!‘ ‘
T ML X matt};r ' Nmrlent u)ncentmmon i
- e s es / | {
Soil Treatment weight ()f‘ Ofgurrant Y]e&j, ({> - N/P | K/P N/K
d needles . | - ‘
needles N P ‘ K |
: e . - “ " U -
e g 0 X . | 063 | 99 | 58 | 27
5 Unfertlh%d 20,190, 53~0.73 8.2-~10.7 3.1~~4.6 | 2. 2~3.3
3D S R N
o x| \ .
Fertilized 0 e
4(}‘: UL J[ { 20,7 -
Unfertilized R 1. 60~1, 937 . 200,74 12, 4 1. sv/ 2
Bp(m) T - . S —
o 25 L 1 :7 J 22 075 7.8 . 3.4 2.4
h 2 . [ 3.1~4.4 | 2,0~2.7

D ernh/cd .

{a;h)’ Remark %)
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SEEDES I Table 8 DELOTH D, MAIBORMEXD N/P L 8~13TH D, Bo B+
HRKIEEEX EZERERCETH -7, L L, Bom) BB HRXIZ7 ~9 TEROVEEZRL,
%o, K/P W3 s SRR THRER SO TGRS, NK ki, WIFhdmEEo ks
1

TR, AFUMROTHRABESD N7 VR DENEBLZOBEDHOE#RE LT, NPRT7~
10, N/K 3#5 1.5, K/P 36 ~7 OERIBEL TS, COBSMEMET 2 E, N/P HIZIZIZRRH
EH oD, NK, K/P iE—FH U7ERNE LN 57,

A0 X5, HIESEO/NED o7 Bo BT, MELED P EEIC B L THEOBENS
NI o 72 d8, Bo(m) BEETHERX CH O PICEWEEER U &1E, Bo(m) B0 fEghh
Bo BAICHNTREL B ODON—BEBREFZON S, T1bb, 12O N EFR, £1EEH 1.5
% LIEARL, NORKRBEHBAHTE AR Hs EBbns, 72, PO b8tED N/P by
5B B LRI NT VADENTDDEEEZE SN S, Bom) BEEOWBEKXT, 5 PEENE
pofol id, HEORBFRIERAZEAL, FEOBIERORNE B L TRHBEOWRICDIEH -7
LOLEBERIND, $1EO PREELRBEAECELT, KREYIE, NAHCEBINhTOBEAT
Tk, PEESEOCECRERLCESENT S CEZHELTVS, ARBRIBOBEAICHEED N B
BREMEXES 1.6% LIETHD, PRENTH Bo(m) BLEORBEXTELICE P -T2 LR, O
XORHEEER ST BbDENZ XKD,

4-3. M BEOREEHMEEICS LIFTHRIENTE

HEIE SR I B KT T B M A oD, 3-3 TR K O A BOBERE L K U217
- 720

FTEMHDERBRROEBDTH 5,

Bp Bl4iE (BB

L~F : £,

Ar :5cm, 10YR2.5/3% MZ U, gL, FRCREE, d, &, TE~OHBRE.

Ag 1 15cm, 10YR3.5/4, Wehdr, Wi, JRREGE, & &, TE~OEBRELE.

A—B :35cm, 10YR3.5/3, ME, @EL, HICHBERRDONEL, P08, B, TE~OH
BRI,

B :20cm+, 10YR3.5/4, MAD~EL, BIEL, BICHEERED ONED, B~P008, &,
Bp #43E (XD

L~F : &,

Ai :5cm, 10YR2.5/2, #Ads, BHt, BoRERE M, & TE~OHEBRERN.

As :25cm, 10YR3/3, MG, BEEL, SRS, & & TEOHEBREZN,

A—B :25cm, 10 YRS3/4, BED, WEL, iSRRI ALY, B, E, TE~OHERRER
Mo

B :10cm+, 10 YR3.5/4, HES, @l HICEERRONLY, B,

w b EEELEIR, BHOKERNRBERR, HADEIEREE (1970, TLFITHIcLS. UTRL.
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Bo(m) B4 (ML)
L~F : +,

Ay i15cm, 10YR2.5/3, Bz L, @@L, BROREE, B W, THEAOHEBIRERH,
As :20cm, 10YR3/3, &9, A, B,

PR, i, NEASOHERIRER .
Bi :20cm, 10YR3.5/4, B9, BIEL, BRI, B &, PREASOHBRERHL

By 1 10cm+, 10YR4/6, B9, @it BORMEL, ©08,
Bo(m) B+ (LX)
L~F:@=x

o

Ay t10cm, 10YR2.5/3, #EZ L, Phit, HRORERE, &% &, TE~OHERERN,
,

Ag :10cm, 10YR3/3, B4

Li—%

I, B, BERAGE, PR, M, TREAOHEBIRERDL
By 120cm, 10 YR3.5/4, fE&$9, Mmiid, MRS, B &, TR OHERIRERW.
Bs :10cm+, 10 YR4/6, B&ET, &L, BERRGG, 08,

0 50 100(%7s)
el 1 L ) 1 1 1 1 bl
Al
ik Ed
Unfertilized A2
U
BD-SM% At
| R
[ Fertilized A2

A-B

¢ b Qclliavd
Unfertilized

Bo(m)-Soil A
| e A2
L Fertilized
B1
——S e,
Example b‘o:: ::“‘3‘ :
i

:Fine soil (R 1)

: Gravel (%)

:Root (MR)

: Moisture content of fresh soil (FREXEF&EIKE)
Wmax: Water holding capacity (B KA IKE)
Amin: Air minimum (8N BA &)

Fig. 3 [IRIRAEQBENHIT (1976 4E 6 F)
Physical property of soil in natural condition.
(June 1976)
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TEOMEEEL FRO LB 0T, BEEXKEBEXORENEY S TR,

LEEOmPIMEIR Fig. 3 53X U Table 9 17, {b¥HEIIE Table 10 IWRTEBDTH b0

PR T S S IR & X TR S SENE A S - T,

EEFEEIC DT, HIEOEEEE ~L3FIPTVEELONS AL BICOWT, K & MHILK

Bz b, WREES 4 PO IBESKIEXT AL TV, oM Bo b Tid, C N, CEC

Ex.-Ca+ Mg L0 K EEOMAIS SN, Bom) MA4ETI Ex-Ca L0 Mg OBAD 45

NIICBER P 1o, E5IC, 204 POs OILHEEAHIE L MHEICS 5 &, Bo B3R TRATME

POs I DKM A S, Bo(m) B4 T3 S RE PLOs WEDHALSL SN, Ay BICERFT 5 PO;s
ORI BICE—EDBIANA SNIEh -T2, '

OEI, RBRUMBEROLIED/LFNET (Table 2) Llb~5 &, RELO 194%E, BEkID
PH @i+ E i DE T LTV A, &I Bo HILHAHETH -7z, CRERNINOLES
PIEDEML, NEELOLELICHA L, i, BHRVEO Ca b&BELTHMUAA, &< Bo 2t
BTHETH -1,

HHIHEIE O B 6y, HEHE L7z PaOs @ H3B i OBARIZN] 5 21 STV, W 5100 13, ClT#kAE
POs DRI NI B 25 PiOs OMA~DUISIEREE s 2 C LR EHRLTN S, RELMp
BT 5 CDIMNE LB EIZE POs OTRIENE L RE EEZLONTVS, RRBHOLE, HAEK
@ CiAEHEE PoO;s 1< K129 AT Table 10 /R d &k 1, Bo B0 REL (A B TRAEMEEX
WCHATE R AR L, Bo(m) BIA3ETS Bo B4 383 EHIB T - o ARO[ 2% Stz

DX, AJEE Ay B CIAKE PO, OE S5 &, WM:LEMOOTH S RERXIE, #HSOHK

CEJARRIC A A BOBIRINA Sy, BIRK T As> Ay M ER D WEESIRER Ui,

Table 9. [ Rk A8 o 4 3 o ™ 2F 1Y H: 2
Physical properties of soil in natural condition

- x| BAIE } 1 WK :%/__\J s K EHE
W | R y Water | sepe | FLEGE | Water holding | %54 Moisture content
4 X ’Eﬂ}i Depth percola- AR | _capacity (%) Air |of fresh soil (%)
Soil |Treat- Hori- | from tion Yolume | p ini
ment| zon| surface rate | weight roslty IR OB E OB mum ® B = B
(cm) (cc/min >‘ Volume | Weight (%) Volume| Weight
\ . !
wppx| At 0~ 4| 280 46 73 | 63 137 10 45 98
Unferti-| As | 10~14 | 176 53 61 | 59 1 2 15 | 84
lized 5 _p | 3539 32 70 66 | 59 | 84 7o a0
Bp L ! - e L i - ‘
s | Al | 0 4 320 38 | 74 62 162 12 40 | 106
Ferti- | Ag | 15~19| 230 2 68 63 102 5 0 42 | 69
lized o B 40~44 86 69 64 | 51 74 I ‘ 73
I i - _—
g A | 04 182 45 175 71 159 4 54 P
[Unferti-l Ag | 25~29 16 72| es 60 84 4 s0 | 70
lized g | 5054 14 7767 60 78 7 54 70
Bo(m)——— —— S . . e S
MK Ay O~ 4 120 60 71 70 116 1| 58 96
BV TAN I | |
Ferti- Ag | 15~19 14 67 68 67 100 1 58 87
o lized N . . o | - | ~
| B 30~-34 42 71 68 63 89 | 5 55 | 78




Table 10. + B o { % @ ¥ I

Chemical properties of soil (#+H70 : On dry basis)
] L e @;qn ) [ - p o B P.Ow |
: Loy ‘ | HERESAN: 8 e S oW B * 25~ [Fals—
f B H ﬁ%% C N - Cation = F%&h H Rate of PoOs jorg. [ inorg, [ |
4 omom g ERE P Ef;(cbﬁ h ex- (m éX/Cl 0g) | saturation | (mg/100 g) PyOs— Po0s- C/
‘} Hori- | acidi- C/N | change o £ (%) | S totall ol Py~
Soil | Treatment | 7on37' = ty — capacity— ‘\ E—— ] org,
! , HzO KC1 (%) <1111C%g) | K Ca Mg H K | org. : inorg. ; total i (%)
D R Yo B i ; P B
A 479 38.700 8.7 9.86 0.69 14.3  32.2 5.95 1.31 0.49 18.5 41| 1.5 66.8 178.1 244.9 27.3 72.7) 148
EEER | Az | 4 720 3.72 16,0 4.36 0.31 14.1 2.5 0.30 0.15 0.13 1.4 O 7‘ 0.6/ 55.8 117.2 173.0 32,3 67.7 781 ot
(Y ) ‘ i i ; ‘ i i I 2
Unfertilized| A~-g ' 4,92 8,80 11.7 2.58 0.21 12.3 5.6 0.16 0.09 0.08 1.0l 0.6 0.5 30.5 134.6/ 165.1 18.5 81.5 84.6 =
I | | | I ! : | ~N
| B 5.05 3.87 9.7] 2.14 0.18 11.9 4.5 0.16/ 0.09 0.08 1 0.6 0.6 35.0 135.7 170.7| 20.5 79.5 61.1 3t
Bp — . » I i ~ 7‘ i | i i‘ | 4 | 4 o 3
| Ar | 4.80 3.65 10.7 11.06 0.73 15.2  36.8) 6.35 1.43 0.52 3.9 4 129.8 158,9 288.7 45.00 55.0, 85.2 o
MM R | As | 4.65 3.80 16.7] 5.17| 0.37 14.0} 22,70 0.22 0.15 0.15 0.7 0.7 56.8 9 148.7 38.2 61.8 91 i
| Fertilized | A-B | 4.80] 3.80 14.6 3.27| 0.24 13.6 187 0.12 0.09 0.12 5 0.6| 40.2 132,11 172.8] 23.3 76.7 &
| ] | ==
‘ B 4,920 3,70, 10.8 1.32 0.13 10.2 12.6/ 0.26| 0.06 0,07 0.5 0.6 8.9 111.8 120. 7.4 92.6 148 =
i i ] ta
, I PR T R Rt
Ay | 4.58 3.60 21.6 7.38 0.50 14.8]  23.8 0.84 0.53 200 3.5 2.2 1.2 72.0 75.4 147.4 48.8 51.2 103 =
EERX | A | 4.80 3.82 18.7) 4.09 0.25 16.4 18.3] 0.22 0,100 0.14 1.2 0.5 0.8 46.7 1 13.0| 57.0| 87.6
i _“\\ N A ! | |
Unfertilized! g, ' 490 3.80 12.8 1.35 0.12 11.3 1.3 0.11 0.08 0.11 1.0 0.4 1.0/ 18.5 44.0 62.5 29.6 70.4 73.0
By | 4.95 3.77 21.6/ 0.95 0.09 10.6 1.3 0.08 0.05 0.11 0.7 0.4 1.0, 11.0] 45.8 56.8 19.4 80.6 86.4
Bo(m)| i — . : L | : 1 —
| LAy 460 3.60 17.8 7.400 0.50 14.8  27.8 2.10] 0.67 0.30| 7.6 2.4 1.1 76.7 96.7 178.4] 44.2| $5.8 96.5
O X L As | 470 3.70 19.8 5.31 0.34 15.6 24,6/ 0.41 0.210 0.17 1.7 0.9 0.7 43.6 76.2 4 63.6 122
H T i |
 Fertilized | B, | 4.82 3.85 20.4 2.44 0.19 12.8 15,3 0.14 0.08] 0,09 0.9/ 0.5 0.6 26.7 755 | 73.9 91.4
| By | 4.89 3.85 12.20 1.27, 0.12 10.6 1290 0.19] 0.04 0.09 1.5 0.8 0.7 20.5 49.9 70.4 29.1 70.9. 62.0
| | B | i

7I)*Remark : PaOs-org. AR PaOys (Organic Pa0j)
ons‘inorg. “’Efﬁ PzOs (Inorganic on;'))
P205'tolal *:é P205 (Total P205)

f
i
-
—
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DIbosE, BIEU POs SEYIC X - T BUREMLEERIES L UBEARKRE B U TR PO &
LCHBICRITLEINKL L ELEEEDEFELONS, LT, WHMTEEM U PLOs ZRE, +
ARELBEDHOMERERLBLT, PRORMICHI > THRTE 20 TRAVPLMHEES NS,

FER ML ORI B X IZ T HEIC OV T, BHLY 1T, RBMEE 8FHROE / +HOEEX
(3 [EMEAE) & REMIEX O FIBh O S7AME N, POy 5108 KO (N @ faEE R, PiOs, Ko0 @ 1/56 N-HCI
) DN THER Lo, MR T POy DS b R { Hihic B s h, KO BEnic>¥, N3
BHITHTT 2L LTS, O &, HMBEHNERZINES, REBHOBALFERIK, POs
DHBHEMC I - THERICERENL CEARLTOI BT L ENTE LS,

5 kB b b I

COWAETHERLEE RO 2 FROMBERIEIEE 19 FMIcH 7 2 EIRHBRO BBz LD EEDEDTH
5o CORBMBZ—IEAHOTAEEZS - THRT T2 LI Ui,

BREROHMI LRO BV TH LM, ABRCBEINLBREEEEL LT, TEBEEXABIUREDRE
75 Bo BAHET, #E, WEERE BIUCBHREEDEAEED 1 ELURIREICET LTn 5 T & 41
L, 20X TEBONRMICHT 2 BIRRBRANZ UL, T, ARRZORREEHTHICES
B oTeds, A% TAERESET 2B EbIL S,

5k, CORMICHIZ2HBEZRTT 2 ICHicy, B BEEL QLU 5BE), BAGREL (I
WIAREIR), TR HEE (WEEZEE) 2o 0] BEEENE (LU s EHIIREER) »51
BB EEB -T2 T, EVFTEDIKHI T, @M AEEL (ZU R BOoCWER Bt
B (U & 2 EERHR) OV AVATHEREVIKE S, BMEEOIICE, KEEKSE S XUHRIE
UROBRFE IR OB WELOL O, T, BFEHEBOFMICKE LTIHBEREE GIER
BREER) »OVANATHIRD LN,
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A Study on the Fertilization on Young Cryptomeria
Japonica Forest in Sejiri National Forest

(Fertilization for nineteen years after planting)

Hisao Sato®

Summary

This study deals with the fertilizer trial for nineteen years after planting of Cryplomeria
japonica (Sugi) forest in Sejiri National Forest, Shizuoka Prefecture. It was made to make
clear the relationship between fertilization effect and soil conditions.

A brief description of sample plots was given in Table 1. The physical and chemical
properties of soil at the beginning of the trial were expressed in Table 2. The date of fer-
tilization and amount of fertilizer were stated in Table 3.  The fertilization in early years
brought the uneveness of stand density of sample plots, and the thinning was done to make
all of uniform stand density at the eleventh year. The rate of thinning was given in Table 4.

The result and discussion are described hereunder.

1. The fertilization effect on the growth of Cryptomeria stand.

The growing process of height, D. B. H. (diameter at breast height) and stem volume of
Cryptomeria stand was expressed in Table 5, 6 and 7, and Fig. 1 and 2. )

The fertilization effect on both types of soil, i. e. Bo~ and Bp(m)-soil, was just the same
for seven years after planting. After that time the fertilization effect in Bp-soil decreased in
comparison with that in Bo(m)-soil. The fertilizer efficiency indexes (Fertilized/Unfertilized,
%) of height growth in Bp- and Bo(m)-soil at seventh, eleventh, fourteenth and nineteenth
year were 108 and 108, 107 and 113, 107 and 107, and 100 and 107, respectively. Those of
D.B. H. growth were 115 and 113, 112 and 117, 111 and 120, and 108 and 120, respectively.
Those of stem volume except at seventh year were 141 and 132, 121 and 129, and 110 and 128,
respectively. The fact that no fertilization effect was recognized on the annual growth of
stem volume in Bp-soil since fifteenth to nineteenth years is worthy of note (see Table 7).

Summarizing those results for nineteen years after planting. The increase of stem volume
by fertilization was 40.6 m3 in Bp-soil and 93.3 m® in Bp(m)-soil, and their fertilizer efficiency
indexes were 110 and 128 respectively.

Many researchers in this country pointed out that higher fertilizer efficiency index on
young Cryptomeria stand on infertile soil than that on fertile soil was usually recognized.
Similar trend was observed on young Pinus densiflora stand, too.

The growing process of Cryptomeria stand, and physical and chemical properties of unfer-
tilized plots of both types of soil suggested that Bp-soil would be more fertile than Bo(m)-soil.
The fact that the fertilizer efficiency index of Bp-soil decreased since the eleventh year in
comparison with that of Bo(m)-soil seemed to express a similar trend.

2. The fertilization effect on dry matter weight of whole needles and nutrient concentra-

tions of current needles on the top of stand.

Received December 12, 1978
(1) Soil Survey Division
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The dry matter weight of whole needles, nutrient concentrations and their ratios of cur-
rent needles on the top of stand were stated in Table 8,

The dry matter weight of whole needles increased surely in Bp(m)-soil by fertilization,
but no clear change was observed in Bo-goil.

The following change were seen on the nutrient concentrations of current needles :

The increase of N concentration by fertilization was not recognized in both types of soil.
The P concentration surely increased in Bo(m)-scil, but slightly in Bo-soil. The K concentra-~
tion was slightly decreased in both types of soil. The N and P concentrations of every plot
were more than 1.5% and 0.15%, respectively. Those values seemed to be sufficient to bring
the excellent growth of Cryptomeria stand. It was said that the increase of P supply increased
the carbonic acid assimilation of Cryptomeria needles under the sufficient N supply, i. e. more
than 1.5%. The increased P concentration in Bp(m)-soil in comparison with that in Bp-soil
by fertilization seemed to accelerate the carbonic acid assimilation in Bo(m)-soil. The increase
of amount of whole needles and the carbonic acid assimilation in Bo(m)-soil than those in Bp-
soil seemed to induce more increase of stem volume growth in Bo(m)-soil than that in Bo-soil.

3. The fertilization effect on the soil properties.

The physical and chemical properties of soil at nineteenth year after planting were ex-
pressed in Table 9 and 10, and Fig. 3.

No clear difference of physical property of soil was recognized between the fertilized and
unfetilized plots of both types of soil.

Comparing the chemical properties of A horizon where the fertilization effect would surely
appear, if it was effective, the following facts were observed :

Total PyOs increased in fertilized plots of both types of soil in comparison with that in
unfertilized plots. The increase of C, N, CEC, exch.-Ca, Mg and K were observed in Bo-soil,
but only those of exch.-Ca and Mg in Bp(m)-soil.

On the P05 form, organic PyOs increased by fertilization in Bo-soil, but inorganic PyOj in
Bo(m)-soil. There was no certain trend between the phosphorus form and type of soil.

Comparing the chemical properties of soil at the nineteenth year with those at the begin-
ning of the trial, the decrease of pH value and the increase of C, N, exch.-Ca concentrations

were observed. Among them that of pH wvalue, C and each.-Ca in Bp-soil were noticeable.





