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Table 1. JafPMAS X OHEEE (1 AKbB7D)

Date of fertilization and amount of fertilizer per one tree

Plot V Apr. 1967 Apr. 1969 Apr. 1971
g g g
A, A’ 200 300 500
B, B’ — 300 —_—
c, C’ —_— — —
D, D’ (Unfertilized)

D #ERAHEEROETNS 4,00074/ha
2) @15 (24-16-11) EpIEFE & CHiRmE
2) mwyb A B, C Do FmEFEH (Bo B4, BEL), A, B, C/, D FmbE (Bo A3, 4
T4
Remarks : 1) No. of trees planted in each plot was 4, 000/ha.’
2) The mixed fertilizer (24% of N, 16% of P305 and 11% of K30) was broadcasted by hand.
3) Plot: A, B, C, D Lower part of mountain slope (Bp-Soil Colluvial).
A/, B, C/, Do Middle of mountain slope (Bp-Soil Creeping).

Table 3. = F o
Growing process of

Zay b R ARAE| 196745 4 § Apr. 1967 19694F 4 § Apr. 1969 19704%
: No. of e P
PO | e | B e e SRS BN E
eight .B.H. Height . B. H. growth | growth Height
A ¥ (Bo A+
53/99 300 35 430 62 130 27 600
A 220~410 | 14~55 | 320580 | 38~84 | 50~~200 | 16~38 | 440~780
() (150) (206) (148) (214) (144) (225) (158)
62/100 280 32 370 44 90 12 520
B 150~380 | 7~47 | 200~470 | 16~59 | 30~150 | 5<19 | 270~650
(4) (140) (188) (128) (152) (100) (100) (137)
1484 280 31 400 51 120 20 540
c 210~360 | "13~47 | 240~530 | 19~79 | 30~180 | “6~35 | 320680
an (140) (182) (138) (176) (133) (167) (142)
53/99 200 17 290 29 9 12 380
D (5 90~300 | 0~33 | 150~440 | 9~55 | 10~80 | 4~32 | 190~540
(100) (100) (100) (100) (100) (100) (100)
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Table 2. 12 4 ] © # ¥ B &
Total amount of fertilizer during 12 years (kg/ha)

Date A, A B, B’ c, ¢
Apr. 1961 43—29—22% 43—29—22
Apr. 1963 96—64—44 96—64—44
Apr. 1965 144—96—66 144—96—66
Apr. 1967 192—128—88
Apr. 1969 288—192—132 288—192—132
Apr. 1971 480—320—220

’réiél 1243—829—572 384—256—176 187—125—88

#) * N-P205-K0

Remark : ¥ N-P305-K20

3. A ¥ oK E

COWEPE 2EC L ICRER MBEBXUER) DWNELTHE 70 &7 0y MCET 2 AFDORE

#i@i3 Table 3 XU Fig. 1~2 IKWRTEBDTH %o

BAEDI2EE OB THEZHT 2 OERHHEOELH 255, FEMEE LCERICH &SV TRL

7Bk B 70 OAMEhIC B ZMBNEROFRZE(IL Table 4 1, Kk,

Fig. 3~4 AT EBY TH -1
MR OFERERNIC V=(2/Dahf (m®) (V:HH, d4:8& kS £ REEE dedm
130.6517, 6 m (3 0.6064, 7 m {3 0.5759, 5m LIFiE5m &[EUEEAV) OXEMOTEHELRY,

DA SO = ]

SUGI (C. japonica) stand

M OFRE(I

7 ~ 12 DA

118 Nov. 1970 19724E11 ] Nov. 1972 Total growth during
- - | 7~12th years
x| BERE | BERE Lo x| BERE | BEREE | Hamkk | EERE
B & | Height |D.B.H. | {8 | J5 % | Height |D.B.H. | Height | D.B.H
T growth | growth g st 1 growth | growth | growth growth
Lower part of mountain slope (Bp-soil, colluvial)
87 170 25 720 104 120 17 420 69
55~117 | 80~230 9~41 | 500~920 | 65~131 | 50~190 7~35 | 280~510 34~91
(202) (189) (179) (160) (176) (71) (106) (168) (164)
71 150 27 640 89 120 18 360 57
41~98 | 60~230 6~54 | 340~850 | 50~110 | 20~210 2~38 | 190~480 26~72
(165) (167) (193) (142) (151) 71) (113) (144) (135)
74 140 23 640 95 100 21 360 64
30~109 | 40~230 6~43 | 400~800 | 51~133 | 20~170 2~38 | 170~480 31~94
(172) (156) (164) (142) (161) (143) (131) (144) (152)
43 90 14 450 59 70 16 250 42
15~75 | 40~130 3~26 | 250~630 | 25~89 | 20~200 4~32 | 100~350 67~63
(100) (100) (100) (100) (100) (100) (100) (100) (100)




—128— HERBREIE RS Bl B

Table 3. (>-J%) (Continued)

Fay b TR AR I%| 19674 4 A Apr. 1967 196944 A Apr. 1969 19704F
No. of = ——
o e T o o THERE [EERE | m -
Plot B o B | 8w | mop |EEE B
trees | feight | D.B.H, | Height | D.B.H, | Height | D.B.H.

growth | growth Height

AP (Bo 214D

54/99 280 33 420 60 140 27 560
A’ 170~380 17~50 260~590 40~85 50~220 14~39 380~730
(14) asn) | @ee) | 20y | @5y | (2so) | (38e) | (2on)
58/97 190 18 240 28 50 10 380
B’ 110~290 O~41 130~360 7~52 10~110 1~23 250~520

(7) (127) (200) (120) (175) (100) (143) (141)

56/100 220 20 270 30 50 10 380
c’ 110~300 |  0~34 130~380 | 12~52 | 10~110 2~28 | 230~490
(6 (147) (222) (135) (188) (100) (143) (141)
62/106 150 9 ) 200 16 50 7 270
D’ 90~250 0~28 | 110~360 | 0~52 10~130 0~27 160~490

(6) (100) (100) (100) (100) (100) (100) (100)
) BRI AARR - RIEAB/REREAR, () RZAIBRDIC B0 2 EARERK.

B em, EE-oemm, () NOBFEBIEHER GEE/ EETE %)

Remarks : Number of trees---- Measured/Planted, Figures in' parentheses are number of trees damaged

Height---- cm, D.B.H. - mm, Figures in parentheses are fertilizer efficiency index (Fertilized/
8
F o & F B ( N @ P R
Lower part of mountain slope A Middle of mountain slope

Height (m)
Ea

W

2 1 1 " " I 1 — 1 I 1 L i J
19613 6345 TG4 674 694 70N 72liDate 19613 Gk G4 G G4 0N 7211 Date
1 2 3 4 5 6 8 10 12 Age 1 2 3 4 5 6 8 10
(years) (years)

KHNZSENEAIRS, Arrow shows the fertliization.
Fig. 1 #f % m &
Growing process of height.,
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7~ 12O A
11H Nov. 1970 19724118  Nov. 1972 Total growth dlzlll;ing
7~12th years
T Z g Z o =
x| BERE | BERE | o e x| MEERE | EREE | BERE | BREE
g5 & | MHeight |D.B.H, | B & | B % | Height | D.B.H. | Height | D.B.H.
‘T | growth | growth g T growth | growth | growth growth
Middle of mountain slope (Bp-soil, Creeping)
78 140 18 640 96 80 18 360 63
S1l~114 70~200 4~29 490~800 | 64~129 30~160 3~36 280~47Q 40~88
(289) | (200) (164) (200) (240) (160) (138) (212) (203)
49 140 21 480 71 100 22 290 53
14~80 50~220 6~37 260~640 | 32~110 20~160 7~37 150~350 32~76
(181) (200) (191) (150) (178) (200) (169) (171) (171)
48 110 18 480 68 100 20 260 48
15~75 40~160 3~-38 280~630 | 28~107 50~160 10~34 140~360 20~77
(178) (157) (164) (150) (170) (200) (154) (153) (155)
27 70 11 320 40 50 13 170 31
8~65 10~150 2~22 170~570 | 12~90 10~120 4~26 50~340 12~62
(100) (100) (100) (100) (100) (100) (100) (100) (100)
during 7~12th years.
Unfertilized %).
10L @ F B A TN
Lower part of mountain slope Middle of mountain slope
/C
S ./B
8
7 D
’g 6
Zs
[
£
<
a4
3
2
1
19613 TR TS e 69 O i Date 19613 634 654 67 694 70N 721 Date
1 2 3 4 56 - 8 10 12 Age 1 2 3 4 56 8 1 12 Age
{years) (years)

ZHNEREN A Rd, Arrow shows the fertilization.
Fig. 2 H & &K E
Growing process of diameter.
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Table 4. # # o© & E (m?

Stem volume growth (ms3)

7-124E M D&
19674E 4 A 19694E 4 19704E11 1972411 4 Total growth
7°a v b Apr. 1967 Apr. 1969 Nov. 1970 Nov. 1972 during
: 7~12th years
Plot , i ] % R =g
oo | oMo | PEER O MR oo | HEEGR 1?‘ FE
Volume | Volume Volume Volume Volume Volume Volume | Volume
growth growth growth ‘growth
FETE (Bo B +1#) Lower part of mountain slope (Bo-soil, Colluvial)
A 0. 0019 0. 0085 0. 0066 0.0216 0.0131 0. 0352 0. 0136 0. 0333
(633) (708) (733) (617) (546) (440) (309) (432)
B 0.0015 0. 0037 0. 0022 0.0134 0. 0097 0. 0241 0. 0107 0.0226
(500) (308) (244) (383) (404) (301) (243) (294)
C 0.0014 0. 0053 0. 0039 0.0151 0. 0098 0.0275 0.0124 0. 0261
(467) (442) (433) (431) (408) (344) (282) (339)
D 0. 0003 0.0012 0. 0009 0. 0035 0. 0024 0. 0080 0. 0044 0. 0077
(100) (100) (100) (100) (100) (100)" (100) (100)
FEdlE (Bo #+i%) Middle of mountain slope (Bo-soil, Creeping)
A/' 0. 0016 " 0. 0077 0. 0061 0.0174 0. 0097 0.0281 0. 0107 0. 0265
(2667) (2484) (2440) (1740) (1386) (1081) (669) (1060)
B’ 0. 00032 0. 00096 0. 0006 0. 0047 0. 0036 0.0124 0. 0077 0.0121
(533) (310) (240) (470) (514) (477) (481) (484)
c’ 0.00045 | 0.0012 0. 0008 0. 0045 0. 0033 0.0114 0. 0069 0.0110
(750) (387) (320) (450) (471) (438) (431) (440)
D’ 0. 00006 0. 00031 0. 00025 0. 0010 0. 0007 0. 0026 0. 0016 0. 0025
(100) (100) (100) (100) (100) (100) (100) (100)

B () NOBFRESER GEE/ERIE %).

Remark : Figures in parentheses are fertilized efficiency index (Fertilized/Unfertilized, %).
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# & F 8 HoE PR
| Lower part of mountain slope] Middle of mountain slope

# & F & o E P
Lower part of moum‘aLn siopef Middle of mountain slope

Basal area (cm?)

booavem= ) .
g 7 19674 '694 7011 '721\Date19674 694 7011 '721iDat
o 72,%‘%?2 6 & 10 i2ke B 8 10 12Age
(years) (years) ) (years)”
KEVBHERZERT RERHERZERT
Arrow shows the fertilization. - Arrow shows the fertilization.
Fig. 3 MmsrimEskE Fig. 4 M Bk E
Growing process of basal area. Growing process of stem volume,. .
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Studies on Fertilization of Young Cryptomeria japonica Forest
in Mangatani National Forest* (The Secondary Report)
(Research materials)

Tadashi Kinvecasa® and Hiroshi Kawapa®

Summary

1. Introduction

This paper deals with the progress in the fertilizer trials on young Cryptomeria japonica
(Sugi) forest in Mangatani National Forest during 6 successive years, Apr. 1967 ~ Nov. 1972.
The results during the first 6 years were described in Part 1. This experimertal forest was
designed for long-term fertilizer trials. But the writers were obliged to close it due to the
unexpected damage to the stands. From 30~40% of the stands were hurt by brush cutting
during 1st ~ 3rd year after establishment, and the snow damage in this period decreased the
number of stands for the measurement of growth down to about 50~60%.

2. Fertilization

The date and amount of fertilizer given in this period were expressed in Table 1 and the

total amount of fertilizer from the beginning in Table 2.

3. Results and discussion

3-1. Growing process of stand
The growing process of stand in this period was expressed in Table 3 and 4, and that

* Studies on Forest Fertilization in Kansai Area (Part 5).
Received August 13, 1974
(1) (2) Kansai Branch Station
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from the beginning in Fig. 1~4.

The growth of stand in Plot A and A’, fertilized every two years, was most excellent and
satisfactory. On Plot B and B/, fertilized at the beginning of the 3rd and 9th years, the fer-
tilizer effect on height and diameter growth had almost ceased at the end of 8th year. The
recovery of vigorous increment of height and diameter growth by additional fertilization at
that time was observed. On Plot C and C’, fertilized at the time of plantation and beginning
of the 5th year, it is worthy of note that the effect of additional fertilization on height and
diameter growth was maintained during 8 successive years. The similar long-term efficacy of
additional fertilization was recognized by the writers on the young C. japonica forest in Kbya
National ForestD®.

3-2. The relation between fertilizer efficiency and topographical factor

Comparing the growth of stands in corresponding plots in the lower part and middle of
mountain slope, réspectively, the following facts were observed:

The growth of stands on the lower part of the mountain slope was more excellent than
that on the middle of mountain slope in every case. Though the difference of growth was
slight between Plot A and A’, that between Plot B and B’ and Plot C and C’ was fairly dis-
tinguished, respectively. ‘ i

Comparing the fertilizer effect on growth of stands on the same topography, the following
facts were observed:

The difference of growth in the fertilized plots, A, B and C, on the lower part of mountain
slope was not distinguished in spite of the remarkable difference of amount and frequency of
fertilizer treatment. But the difference of growth among the fertilized plots, A/, B’ and C’ s
on the middle of mountain slope were distinguished. ~The growth of Plot A’, most densely
fertilized, was remarkably increased as compared with that of Plot B’ and C’ , respectively.

These facts suggested that the fertilizer effect was maintaind for two years but it rapidly
decreased on the middle of mountain slope.

3-3. Application to the forest management

Putting the results of this experiment together, the following opinion was suggested on
the forest fertilization in practice:

On the lower part of mountain slope where moderately moist type of soil (colluvial) is
usually distributed, the dense fertilization as Plot A would be unnecessary, and the fertilization
at time of plantation or a few years later and additional fertilization every few years as Plot
B or C would be recommendatory.

The growth of stands on the middle of mountain slope is usually less than that of the lower
part of it. The increment of growth on the former up to the level of the latter is desired
by the foresters for its practical profit, and in the writers opinion, the following scheme of
fertilization would make it possible in practice:

On the middle of mountain slope where moderately moist type of soil (creep) or its slightly
dried subtype (creep) is usually distributed, the fertilization as dense as Plot A’ would be
indispensable to keep the similar growth level as on fertilized lower part of mountain slope.

If fertilization was limited to the middle of mountain slope, the same scheme as Plot B’ or C’
can be recommended.



