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Hisac Sato: A Study on the Fertilization on Young
Pinus densiflora Forest in Kasama National Forest

(Fertilization for Fifteen Years after Plantation)
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Table 1. HRRIED LI OBAEMEE

Physical property of soil in natural condition

o wowx (BRG] T RRE KR B RS AAE
J o i B f&| Depth Water S | fLBAE  Water holding 755kt Moisture content
. from | percola- | capacity (%) | Air of fresh soil (%)
&YS%% ‘Horizon surface rattéon \\Z]%lfgﬁf Porosity 7w | i B mmﬂ‘{ uml BB ‘ T B
(cm) (cc/min.) %) Volume; Weight %) V’V’olumei Weight

A O~ 4 40 56 76 60 109 16 29 54

Ba B 1519 22 59 79 75 127 4 58 97

Bo(d) Ay O~ 4 294 46 67 48 126 19 21 55

Ay 20~ 24 173 81 63 | 57 | 76 6 35 47

A O~ 4 194 48 6 | 47 114 22 15 1 36

Bo A 2024 140 85 59 53 72 6 31 42

| A-B | 40~44 73 102 52 i 50 | 59 2 32 38

Ba —soil

Bp)-soil

8o —soil

S: Fine soil (% 1)
G: Gravel [ B )
R: Root (AR )
Wt Moisture content of fresh soil (ERENBSE/<E)
Wmax : Water holding capacity {SEABIICE)
Amin: Air minimum { BAERE)

Fig. 2 gRREoEENEH
Physical property of soil in natural condition.



Table 2. 4+ 8 o b % W % &
Chemical property of soil (#+H120 : On dry basis)
“““ < | - Ty AR R B B *
A | - - | pH Bl | ‘L(‘;%cﬁﬁ% Exch. Rate of saturation P30,
/| N = DR cC | N | (m. e./100 g) P (mg/100 g) C/P,0.-
N i 'Exch | ' C/N exchange = \M. €./100¢g [E9Us
Type | Treatment Horizon acidity | “ capacity i ! or8-
of soil | H,0 | KC1 y ! (m.e.) | Ca | Mg | K Ca | Mg | K | Org. |Inorg. Total
A IREEARRCHORMCHN )| | o !
R K % A 4,90 4.21/3 2.5 4.2 0,182 23.3 21y 0.9 0.20 0.22 4.5 O 9 1.0 14.3 46.6 60.9 294
Fertilized B 5.00 3.90 7.4 L1 0.07 157  18.2 0.83 0.47] 0.20 4.6 2. 6‘ 1.1 3.5 36.2 39.7 314
Ba | 1 S | i e —— | ———
i ¥ I X A 480 4.30 3.7 5.4 0.25 21.6 28.1] O, 26/ 0.16 0.28 0.9 0.6 1.0 39.3 3L4 70.7 137
| Unfertilized B 5.28 4.09 1.2 1.6 0.12 13.3  23.6 0.58 0.46 0.14/ 2.5 1.9 0.6 6.6 42,6 49.2 242
! . | S ! S L i | R
| As 5.48 4.35] 3.7 6.5 0.38 17.1 257 5.08 1.38 0.50 19.8 5.4 1.9 34.2 67.4 101.6 190
(A S S . 5 f .
| Fortilized A 5.5¢ 4.400 1.2 2.8 0.19 147 205 208 0.96 0.28 10.1 47 L1/ 159 58.0 78.9 176
B | 5.25 415 2.5 1.1 009 122 15.3 1.12 0.78 0.21 7.3] 5.1 1.4 4.1 540 58.1 268
- S S— - : S S ,I ! . T S S ,‘, —
Bo(d) Ay 5.14 411 49 5.9 0.29 20.3  20.3] 2.64 0.58 0.54 13,0 2.9 2.7 24.3 48.2 72.5 243
4 15 B X As 5.49 4,19 2.5 2.8 0.17] 16.5 1&@ 2.69 0.72 wal&s 5.0, 0.6 9.5 46.1 55. 4 295
Unfertilized | A-B | 520 405 4.9 1.7 010 1700 11.3 1.05 0.39 0.05 9.3 3.5 0.4 5.8 37.3 431 29
| B 5.10 3.89 9.9 0.5 0.05 10.0 12,1/ 0.99 1.05 0.07 8.2 87 0.6 2.5 33.5 36.0 200
| A 5.22 4.25 2.5 3.8 0.27] 14,1 21.2 1.73 0.56 o. s 8.2 2.6 2.0 266 78.8 105.4 143
e X B | ! | !
Fertilized A-B 5. 21 4.21‘§ 8.7 2.6 0.19 18.7 175 0.73 0.51 0.16 4.2 2.9 0.9 19.9 851 105, o 131
B 5.32 4.45 1.2 1.4 0,12 1.7 129 1.23 0.78 0.28 9.5 6.0 2.2 13.7] 847 98.4 102
- — ——— b I S I A 1 .
Bo Ay 5,21 4.09 2.5 6.3 0.35 18 o} 27,40 5,33 1.30 0.60 19.5 4.7 2.2 30.3 52.1 82.4 208
45 5 0K A 5.38 4. xo! 2.5 4.4 0.30 14.7  23.0 3.93 0.99, 0.38 17.1 4.3 1.7l 25,3 48.5 73.8 174
e X ‘ | ‘
Unfertilized A-B 5.20 3,99 3.7 1.5 0.09 167 149 1.25 0.69 0.15 8.4 4.6 1.0 10.0 43.9 53.9 150
B 5.82 3.78 6.2 0.5 0.05 10 o\‘ 9.9 1.62 0.99 0.2l 16.4 10.0 2.1 3.8 43.5 47.3 132
S I ! E - S R SUN N b
&) * P20s—Inorg. : & AE P30s (Inorganic Pa0s)
Remarks) P30s—Org. : HiE Po0s (Organic P20s)
PoOs—Total : 4 P30s (Total P30s)
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7o GRBHOMHERIZM L. 3ha TH 2)o 7, TNTNOMMI &iT, LB X AR BB

A BTHIC, Ba, Bo(d), Bo HAMD 3 7wy MICXAL, THERDT 7y FNIC i (79~

166 m2, 34~68 &) &% TREEOIIEA B C15 - 12,

R, BE LT H =y .17 RRBXCEIRD O BIFSRED £ 1961 453 AT, 1.4X1.4
m [ifE Cha H720 5000 K) TEHIE -7,

ML iciE, Table 3 1C/Rd & 5 ichidkth 15 R 5 MM A & 278 - 7,

1 O ERE, AERAORARICERE, HCERORIE RPN O IEA S T8 - o B2
Bl 7 v— 3 OB FIC R FERIC 4S5 LT, 803 E BZeAic 345 UTHME Lice 8 1~ 3 Bl
DOEZLS5~10cm BEETH L, B4~ 5 [T v F P THRENCHEHFICHAA Ui,

Table 3. J JC ¥ ] & & U M JE &

Date of fertilization and amount of fertilizer

: _— i I 5
i IE A e F o B Amount of nutrient (g One ‘stand)
Date of fertilization | Fertilizer o "N T P,0; ngO
52 MG IER
Mar. 1961  (HEEHE) Solid fertilizer 6.0 4.0 3.0
| (6-4-3) |
| TES (U, S
Mar. 1963 | Compound fertilizer | 10.0 5,4 5.4
(15-8-8) i o
|
Mar. 1965 m(lbld )L o 18.0 ‘ 9.6 ‘ 9.6
Dec. 1967 h%lbld)l > | 23.0 12,2 12,2
T E':** - .
Dec. 1970 (20-16-10) 15.0 .5 7.5
Total 72,0 38,7 37.7
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4-1. T HRUORERT
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5 ABETH 7o FOHR 1966 4EICY V7 A4 £y OEEMTELE L, WX 7y 7 1@ Ba, Bo(d)
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AL BOEERICE A ONI, F0ECATI oy bbieh I0~I5ABETH -7, S5, ©
D% 1968 FLIBICHIBRD K HIC =Y 71 LoogEsFAEL, 19754 (54K ORERIKE, 7av s
20 Ba BT, BERE 33 AP 14K, HEEXIE 32 A0 25 KOBEARES O (1 2ANE
B
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4-2. WOEDL B I UREREE

RRAOEMER, BOBERERD3DIC, ROXIICEEROREBICRORDAE % 17-
Too 7oL, FAEBENOREZ IT 2700, E{OR—TEBANTHERLEE Ui,

1961 4£ 3 B (HEHF)

BRICANIBEAROEAREZHER L,

1963 £ 3 3 (24:#)

&7y OIS T B EARER 1AT D, B 12KERD &,

1965 4E 3 A (44%)

1963 4 3 H & ko

1967 £ 12 A (7 &%)

Jay s 2070y FOFEET, WEERBINC3ATD, 18 KEMEML, M EMEREL .
Ete, WFHEREADS B, Bo(d) BABOBRX s XUOBRHEX O ERORE LR W|EE B T,
ZOHWEFHTRER (KR WERNT, MoREROMTRER E) 2HETRkDI.

PEOFHETHORYD, T & LERRE, %, f ¥ RO LIRS L, H70°CT
BREIE L CHEELRD Iz, 8, INOOREERT - 12 A~FHE3 Ticld, 2F4EER T TICRE
SIWEEL T DT, 1EEERTEZERIC Ui, COBRLAARO—TI, BOBRERERD S
BIT, Bl 4-3 O HEIC & - THRMBEERD 72,

ik, BRARLAD D ORYERSE LUBESBEER, 1961F0MRMHEHMADEE, 1963, 1965

FELERBIOWENIC T 2y 7 1, 2 O¥HHE, 1967 FI2ZNBEBNCEERERNCRY 72 3 KD
BERERPD, WEKERLTT oy FNREERD, ZOHEE7 0 v F AR TER L CEBEERD 2,
4-3.  HEER S CICEESTTER

TEEOAFFRRHRRE, BBEERIC Ty 7 1Oy F CEIRITY, ROFHEIC L > THRETT
720

HRREBORYMIE, BEME 00ce) ZANTIT >k,

162 pH 1, 11 1K 2.5 0BERAN 7 ABEEIC LD, BRBE (y) BHECIOHIEL
720 C BXU N g, C-N a— 44— X3 RNMMEIC LD, BRAEL JCEREER Peeen HiT
U, Bk Ca, Mg, K BETBOLHIC X - TR, iz, HHEE PO;s 13 Prarson BV ICHEL TT
=72,

Bk o N 3Kiewoan 3, POs, KO 13 HNOz-HCIO, % H N TERI /L%, PiOs 12 SnClp 8

FTICE T ) 77 v 7 v—ak, KO d45es JURTREEIC L - TT - 720
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5. TATYORELCEIIETHEOEES LU TER L OF
(ERB I UEBE—
JE e 15 oM S X OE R, Table 4, 5 IKRTEBDTH 5,
HIR (-1 B o kHic, 1970 4% L8 1975 0 IS = v A v O E T T D TH

HLE LTS 50 &

24FFETIIN Y

Rk o I 5,
BILZI A B, &I Ba MAMTRE ChobN T, SHEEDREIZLOBERD
7 AT ok B o JghiE R ORI /e

o
A5, A Ba>Bo(d) >Bo M- iz #il AR Lz,
B (@)) 13, BRIz 2N 1565125118 L1 - T b, i, 7HEOBEONERE
g, 2, 148, 122, 112 2705 TH D, MKEEOMEZEEBEETH - 7,
EEAEICRIT ARk, RN Ba MAMTA O, BIEREICS SONLESIDEBH O
NHEDTH A, UL, 2EEIBRIOTNOLENTSIRA SN, € OMIMETEROM D
FOIEYFEENE, Ba FHHE 222 >Bo(d) FHE 136 >Bo M5

}’:I WTH 700

oIz, HREXO 7 EROMSE XOEZOMEIEK ST 28N, ThEh, Ba B 100
cm, 2.2cm, Bo(d) #4343 50 cm, 1.1cm, Bo 413 40cm, 0.9cm L7520, £ OMENE, i,

BEEOIHMEROEA SR TH s oo TBFHE UTRLE 104, 1I5FROKNERD, 7HE

DIEZIDH St & 7H}<m[ﬁ &R L1z,
24F, 44, THEBIZBYABEKSTNOWYT R Table 6 7RI EEDTH S,

10 EBROIITAIRIL, 8 -1 B OXHIC=Yh v DREEZT Tl d TR Ui,

44% (19654 3 1) OROWMERNNES L, £7 vy PoThofdd, RS/ THERLE
0HIH%AR Uice UDEFIRZONTNS 20TRERLTOADT, 1965 EDIEOERERF LI/NINEE
A Ae TOREICOWTIEMHT 21T E 50D - 72,
AR TV DS, THEBRETOFHRTE, HIRTX-
1 awEEE LR TEO IS,

PlED X 5 i mREEEOR R IZ D0 T M
T, AEER, S$EE, EOEBNNMAY S HICS DN, &+

BRI, WINOMEES, Ba>Bo(d >Bo BMAMONICHHDER L, BiBo/Es KOk & R

.

OIRAE oz, LRHEHOHE T, £ LENNOMRI S SIEETH - 72,

DBMEO TN IS 1 5 — RSl & U, [gRimc s T, LR ME D o i o R

BT 3T, b Bl L O LRICIL 210 Uicdd - T, RESAE L, 2Nt s
THROMZRE T T2 545, CORBMMOIEIER O E &P TIREY, Ll & 5 ic b

DOABRBIZEEHEIC X 2REEORANE L 2 &, (WA EO MO EAE—LT 5 DIc#ar

DENZL XD,

T =y YileRIC T A REINEERE, B, 30, EEESY, LB, BoYoWSsS NG
D, ERBOSOBGEERR S, & UTHI-LE 0 L, wx@t8icky ahk%o 1 HEET, &
FERE D AR 120~130 ¢ SV DEAME Y, ORI, BEEEOEALREEOBMAERLT

WhHEFALD



Table 4. #f e )14 E
Height growth (cm)
| 1 EAH
4+ B o ! . B o A o . No. of
- DI A G S A = B oE ok B Height growth ¥ 3 Height Meas-~
Tyne { Height ured
ype Treatment Block Mar. i | stands
of soil 1961 1 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 al | Dec. [ Dec. | Oct 1961~
| | Total 1967 | 1970 @ 1975 1967
1 34 17 27 22 46 50 50 70 280 310 460 | 600 27
R K 2 33 19 21 25 48 50 40 70 270 300 430 — 32
Fertilized T 34 18 24 24 47 50 45 70 280 310 450 600
Average (95) | (185) | (141) | (214) | (200) | (150) & (140) | (156) | (148) | (136) | (133)
Ba : -
| 31 20 14 20 24 25 35 50 190 220 350 450 33
e R X 2 33 18 11 14 20 25 25 50 160 190 310 — 32
Unfertilized S8 32 19 13 17 22 25 30 50 180 210 330 450
Average (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) ;| (100) | (100) ‘
1 Lo32 18 23 25 46 50 50 30 290 320 510 730 32
e K 2 33 19 27 31 62 50 45 70 300 330 500 710 37
Fertilized T 33 19 25 28 54 50 | 50 80 300 330 510 720
Average L(95) | (182) | (104) | (138) | (125) | (125) | (133)  (125) | (122) | (116) | (109)
Bo(d) |— f, A e S — -
1 30 18 19 26 41 40 35 60 240 270 450 690 35
g 7 X 2 34 21 18 27 37 40 40 60 240 270 430 640 29
1li I
Unfertilized S 32 20 19 27 39 40 40 60 | 240 270 440 670
Average (100) | (100) | (100) | (100) | (100) | (100) | (100) ‘ (100) | (100) | (100) | (100)
- I
1 34 20 34 39 60 55 50 60 | 320 350 510 750 35
moE R 2 34 20 40 40 67 75 60 80 380 410 580 820 23
Fertilized . 34 20 37 40 64 65 55 70 350 380 550 790
Average (o) | (132) | (118) | (145) (93) | (122) © (100) | (113) | (112) | (104) | (103) \‘
Bo : I ‘ S
1 32 20 27 31 40 65 40 70 290 | 320 510 730 46
i 2 33 24 29 36 48 70 50 60 320 350 550 800 21
Unfertilized o 33 22 28 34 44 70 45 70 310 340 530 770
Average (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100) | (100)
777{;;;% 71) 7( ) RIZHERhE R (Rl /e fe it (98] Figures in parentheses are the fertilizer efficiency index (Fertilized/Unfertilized (%))

Remarks 2)

AREERDOME L 1961~1964 4213 1 cm #5%9, 1965~1966 -3 5 cm #5459, DIkl 10 cm 519

IO R

L 16T



Table 5. [iE} % % £

TSI /2 6 LS L2 B RITS

1

AR ¥ie

)

2

Diameter growth (cm)
- N R L) T TR o o
o . L EEECRSE) WA o) m R R ) noE (W
e F i E : a 1w, P - [ i
s it | e omoX VAR | diameter | Basal diameter growth B diameter | D. B. H. B
Type of soil Treatment Block } Mar. \ . - : #l Dec. Oct. Dec. } Dec. Oct.
; 1961 | 1961 1962 1 1963 | 1964 | 1965 pita 1965 | 1966 | 1967 | 1970 | 1975
| ! L1l o4 | o8| Lz | us | 17| 556 6.7 | 14| a2 | 64| &1
i S 2 L1 0.5 0.6 1.0 L2 | 1.8 5.1 6.2 0.9 37 | 6.3 -
Fertilized o fy L1 oos | 07 ! 1.4 1.8 | 5.4 6.5 1.2 | 40 6.4 | 8.1
Average | (Le7y | (175) | (183) | (156) | (164) | (169) (151) | (200) | (222) 1 (178) | (140)
BA e e e . - 1( ,,,,,,, H - }
| 1 L1 0.2 0.4 | 0.7 1.0 1 3.4 4.5 0.6 2.0 | 39 5.8
‘ filiy i ) 2 L1 | 03 0.4 0.4 0.8 1.0 2.9 4.0 0.5 L6 . 33
| Unfertilized Sy L1 0.3 | 0.4 0.6 0.9 11 3.2 | 4.3 0.6 1.8 | 3.6 5.8
| Average (100)  (100) | (100) | (100) | (100) | (100) |  (100) | (100) | (100) | (100) | (100)
_ . S ! L I | | R——
1 % 11 0.3 | 0.5 0.9 1.2 2.1 5.0 | 6.1 1.4 42 | 7.2 9.7
Hom X 2 E L1 | 0.4 | 0.7 1.3 1.4 1.5 5.3 | 6.4 . 0.7 | 41 6.5 9.1
3134 | | | i
Fertilized oY Lt 0.4 | 0.6 11 1.3 1.8 5.2 | 6.3 1 4,2 6.9 9.4
Average L (133) | (120) | (157) | (108) | (13%) | (133) ,  (126)  (122) | (136) | (130) | (124)
Bo(d) | e b e , ‘ : ;
| 1 .1, 0.3 ! 0.5 0.7 .1 1 1.5 4.1 5.2 1.0 3.1 5.5 | 7.9
R 2 1.1 0.3 | 0.5 0.6 1.2 1.0 3.6 4.7 8 3.0 5.1 | 7.2
Unfertilized Sy 11 0.3 0.5 0.7 1.2 1.3 3.9 5.0 |31 5.3 7.6
Average (100) | (100) | (100) | (100) | (100) | (100) (100) | (100) | (100) | (100) | (100)
! 11 0.4 Lo | L3 1.7 L9 | 63, 7.4 L2 | 50 7.0 9.8
o X 2 | 11 0.5 | 0.8 ‘ 1.4 2.0 1.9 6.6 | 7.7 1.1 5.8 7.6 10,2
Fertilized Ty L 0.5 | 0.9 1.4 1.9 1.9 6.5 7.6 1.2 5.4 . 7.3 | 10,0
Average | (125) | (118) | (140) . (119) | (119) | (125) G121y | (109) ¢+ (120) | (11t) | (119)
BD R T T o 'l" N - "77:7' - T - o o - T
3 1 | L1 0.3 0.6 0.8 1.2 1.6 4.5 5.6 0.8 45 1 6.0 7.5
eI X 2 | 1 0.5 0.9 L1 | 1.9 1.5 5.9 7.0 1.3 50 | 7.2 9.3
Unfertilized 7o L1 | 04| o8 Lo L6 .6 | 5.2 6.3 1 45 | 6.6 | 8.4
Average | (100) | (100) | (100) | (100) | (100) | (100) (100) | (100) | (100) | (100) | (100)

g () WRICEhiEs R/ %)

Remark : Figures in parentheses are the fertilizer efficiency index (Fertilized/Unfertilized, %)
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Table 6. & = D% B
Weight growth (kg/One stand)
| Mar. 1961 ‘ o | . . .
I mom X (WEFRTE  Seedling) i Mar. 1963 Mar. 1965 Dec. 1967
| i i | 7 N [ R I - -
T . 5] @ e | s S el . N g e N g0 o | s
Oﬁ;%% Treatment | & ﬂié =0 M| At ~ i 7;&43 ! o | WO AT B *j—g Lo | AR GE D @ &8 Lo o BEOLAE
i ' Stem S | #& Q8 | Root Total! Stem| ™8 | =8 | Root | Total Stem | ™ & | >=& | Root Total Stem & | =& | Root | Total
| 4 ! i = P { St
| el Z | | | M = @z | ; @] Z
| | | I : o
s g x| 0007 0.005 0.017 0,009 0.038 O. 046/ 0.026 0,052 0,069 0.193 0.25 0.26 0.35 0.08 0.94 1.72 1.39 0.96 1.59 5.66
P ‘,_L,: i |
Fertilized (177)] (137)] (158)] (157)| (158)) (179)| (186)| (175)| (133)| (174)| (344)| (207)| (192)] (237)] (242)
Ba i . - \‘ | ‘ . : XL,A
i1 1 2 IX 0.026| 0,019 0,033 0,044 0,122 0.14 0.14 0.20 0.06 0.54 0.50 0.67 0.50 0.67 2.3
Unfertilized (100)} (100)| (100) (100)| (100} (100) (100)| (100)} (100)| (100)| (100)| (100)| (100)| (100)| (100)
—— — " —
%E X o.oAzi 0,035 0.067| 0,063 0,207 0.34 ovao; 0.32 0.08 1.04 211 2.73 1‘26% 2.38 8.48
ertilized | (131)] (152)] (149)| (147) (145) (170)| (150)| (128)| (114)| (142)| (152)] (187) (112);(150)5(152)
Bo(d) ——— | ‘ i 1 e e
¢ 1 X | [ 0,032 0.023 0,045 0,043 0,143 0.20 0.20 0.26] 0.07| 0.73 1.39 1.46 1,13 1.59 5,57
jljnfertﬂized | (100 (100)| (100)| (100)| (100) (100 (100)| (100)| (100)| (100)| (100)| (100)| (100)| (100) (100)
—t ’ — ‘; -
1; - 0,059 0,035 0,059 0,081 0,234 0.43 0.40, 0.45 0.12 1.40 3.37 2.8¢ 1.55 3.03 10,81
\" %E HE B | | i |
| Fertilized | (120)| (121) (108) (129)] (119) (139)| (133) (141)| (150)| (139) (126) (143)| (116)] (121) (129)
Bo l i — ! R
A ; ‘ : ) 5 | i ‘ 72 1,34 2,40 8.4
% 8 0 X | l | 0.049] 0,029 0, Oaé: 0.063 0,197 0.31] o, 30‘ 0.32 0.08 1.01 2.67) 2.00 .34 2,40, 8.41
Unfertilized ; ! i | (100)] (100); (100)| (100)| (100)| (100) (100)‘(100){(100) (100)| (100)| (100)| (100)| (100)| (100)
I D D R N R | ‘ L i ! | P | L
wE () NREEE OB/ S (%))
Remark : Figures in parentheses are the fertilizer efficiency index [(Fertilized/Unfertilized, (%))
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Table 7. * Vi b B

!

Nutrient concentration (%4 % -0 %, Per cent on dry basis) @

iTii 5&*4 _— - x5 v (hﬁl\ﬂg«% SIESéling} Mar. 1963 Mar. 1965 ~ Dec. 1967 !
of ‘soil Treatment Part N ' P,0s ’ KO | N | PO | KO | N | POy | KO | N | POy | KO
| ®  Stem 0.57 | 0.14 | 0.29 | 0.35 | 0.12 | 0.24 | 0.37 | 0.14 | 0.20 | 0.12 | 0.05 | 0.11
woom X B  Branch 1,20 | 0.40 | 0.40 | 0.65 | 0.12 | 0.87 | 0.6l | 0.19 | 0.30 | 0.35 | 0.09 | 0.26
Fertilized 1 Needle 165 | 0.4 | 0,71 | 1.26 | 0.32 | 0.59 | 1.37 | 0.3 | 0.55 L.14 | 0.27 | 0.83
B Root 0.67 | 0.22 | 0.44 | 0.44 | 008 | 0.42 | 032 | 0,27 | 039 | — —_ -

B #  Stem 0.3 | 0.12 | 021 | 0.35 | 0.21 | 0.27 | 0.18 | 0.05 | 0.15
oMK i  Branch ; 0.57 | 0.08 | 0.32 | 0.70 | 0.24 | 0.36 | 0.29 | 0.07 | 0.23 -
Unfertilized % Needle 1,47 | 0.24 | 0.45 | 1.04 | 032 | 0.74 | 1,23 | 0.21 | 0,79 i

# Root 0.35 | 0.08 | 0.23 | 0.3¢ | 0.16 | 0,60 — - - gg

#  Stem | | 0.37 | 012 | 0.24 | 0,33 | 014 | 0,24 | 012 | 0.03 | 0.13 %

A ¥ Branch | 0.70 | 0.14 | 0.45 | 0.65  0.22 | 0.43 | 0.34 | 0.10 | 0.25 i

Fertilized #  Needle | 157 | 0.37 | 0.65 | 1.02 | 0.33 | 0.72 | 1.19 | 0.26 | 0.76 S
£ Root 0.46 | 0.07 | 0.41 | 0.33 | 0.16 | 0.51 | 0.15 | 0.04 | 0.18

Bo(d) — R e T e &

#  Stem 0.38 | 011 | 0.22 | 0.37 | 0.24 | 0.23  0.14 | 0.03 | 0.14 8

e i X k¢ Branch 0. 80 0.13 0. 39 0. 65 0.18 0.37 0.28 0.08 0.24 a
Unfertilized #E Needle 1.43 0.29 0. 54 0.95 0.29 0. 68 1,14 0.23 0.74
i Root 0.41 | 0.08 | 0.40 | 0,29 | 0.15 | 0.45 | 0.17 | 0.05 | 0.22
#  Stem | 0.43 | 0.14 | 0.22 | 0.43 | 0.16 | 0.26  0.16 | 0.05 | 0.11
woom X kK Branch ! 0.83 0.13 0.34 0.72 0.23 0.34 | 0,42 0.15 0.26
Fertilized #  Needle 2.06 | 0.44 | 0.57 | 1.64 | 0.33 | 0.85 | 1.60 | 0.34 | 0,9
Root 0.53 | 0.12 | 0.45 | 0.44 | 0.18 | 0.53 - = —

B % Stem 042 | 012 | 0.26 | 0.37 | 0.20 | 0.20 | 0.17 | 0.04 | 011
m o X £ Branch ? | 077 | 0.14 | 0.35 | 0,69 | 0.22 | 0.35 | 0.32 | 0.12 | 0.22
Unfertilized #  Needle \ | 1Bl | 0.32 | 0.43 | L.46 | 0.31 | 0.66 ' 158 | 0.31 | 0.92

B Root [ 0.60 @ 0.10 | 0.38 048 020 | 048 — - —
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Table 8. BHEDEDBUEE B Z IR O W ALHE
Nutrient uptake of stand and absorption rate of fertilizer

ZNENOH L

) | | 1
| | EABEE (2K il %ﬁﬁfb 5
4 oW 4 4. Nutrient uptake of stand RO "
85 ' (A)—(B) | Total
g/One stand . |l Ab
Type . > . i dmo_unt [¢} ‘ sorption
of ‘soil Nutrient O X ERIEX =(E)l given rate of given
Fertilized Unfertilized | nutrient nutrient
(A) (B lg/One stand! (%)
N . 1.29 0.86 0.43 6.0 | 7.2
Ba Py0; 0. 32 0.17 0.15 ! 4.0 3.8
K;0 0. 81 0.87 | 0.4 3.0 | 14.7
N .74 1 114 0. 60 | 10,0
Mar. 1963 Bo{(d) P05 0.40 0.24 0.16 | 4.0
K0 0.95 0.58 0.37 12,3
N 219 1.83 0. 36 | 6.0
Bo | PO, 0.54  0.35 0.19 4.8
K0 0.96 | 071 0.25 | 8.3
N 7.51 3. 80 3.71 6.0 23.2
!
Ba P05 2,15 1.37 0.78 9.4 8.3
K;0 3.51 2,74 | 077 | 8.4 9,2
) o B
| ‘
N 6. 54 475 1 179 1.2
Mar. 1965 Bo(d) P,Os = 2.27 1,72 0.55 5.9
K,0 4.77 3.30 1,47 17.5
N | 1260 8.35 | 4.25 26. 6
Bo PO, | 3.28 2,43 0.85 9.0
KO | 692 | 417 275 32,7
N | 203 10,2 10,1 34,0 29,7
Ba P,0s 5.5 2.1 | 3.4 17.9
K0 16, 4 7.8 i 8.6 18,0 47.8
N 30. 6 21,5 9 26.8
Dec. 1967 | Bo(d) P;0; 7.5 4.9 5 18.7
| K;0 23.4 6.6 | 6.6 | %67
I B N . -
N | 48.2 36. 4 ‘ 11,8 34.7
Bo P05 | 13.0 9.0 L 4.0 | 21,1
| KO | 3.9 24,7 ‘ 7.2 | 40,0
] ~ ! A
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A Study on the Fertilization on Young Pinus densifiora
Forest in Kasama National Forest

(Fertilization for Fifteen Years after Plantation)
Hisao Saro®

Summary

This paper deals with a fertilizer trial on a young Pinus densiflora forest for fifteen years
after plantation. One of the main objectives of this study was to throw light on the difference
of fertilizer effect on some types of soil.

Unfortunately, the outbreak of pine moth, Dendrolimus spectabilis Butirr, was observed in
neighboring forests since the eighth year, At the tenth year’s survey, although all stands
were still alive, heavy damage of needles was found in some plots. Later, at the fifteenth
year’s survey, the loss of a greater part of the stands in some plots, especially in Ba-soil plots,
put an end to this study.

The discussion on the results obtained is limited down to the seventh vear, and those of
the tenth and fifteenth year are stated for reference.

The distribution of types of soil in test forest is shown in Fig. 1. The physical and
chemical properties of soil are inferior in the following order as Bp-, Bo(d)- and Ba-soil (see
Table 1 and 2 and Fig. 1).

The dates of fertilization and the amount of fertilizer were stated in Table 3.

The fertilization effect on the height and diameter growth of stands was decreased in the
following order as Ba->Bo(d)->Bo-soil (see Table 4 and 5).

The weights of root, stem, branch and needle of stand are stated in Table 6 and their
nutrient concentrations in Table 7.

The nutrient concentrations of needle were increased by the fertilization with a few ex-
ceptions. However, those of other parts expressed no certain trend.

The nutrient uptake of the stand, calculated from the data in Table 6 and 7, and the
absorption rates of fertilized nutrients are stated in Table 8, The nutrient absorption rates
were clearly increased with the advance of the stand age with only an exception of K,O in
Ba-soil, 1965.

Received March 23, 1977
(1) Soil Survey Division







