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Number of trees in each diameter grade ((&) Number/640 m2)
T~ S’u‘e LE PRy | IVwy | IXFF | FUvs | FREFY n
e gw P Abies Picea Quercus Carpinus | Sorbus Total
Dﬁ B“i{ cm\\\‘\\ sachalinensis| jezoensis crispula cordata alnifolia
~ 10 0| 0 0 0 0 10
11 ~ 15 11 2 0 1 1 15
16 ~ 2 9 0 0 0 0 9
21 ~ 25 6 0 0 0 0 &
26 ~ 30 14 0 1 0 0 15
31 ~ 35 6 0 3 0 0 9
36 ~ 1 0 0 0 0 1
# Total 57 2 4 1 1 65
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Cutting sample trees

| 2 ] i

No. | B Dry weight o (ke)
Tree No. Height % oo o E M it

C(m) Stem ? Bram,he% Needlvs brariches Total
13 22.6 t . 85,1 | ar2 25,0 1 13.8 271.1
23 21,3 | 8 196. 5 55.6 | 29.4 22.3 303. 8
27 | 19,4 ‘ 12.3 | 215 1224 | 284 | 150 | 3. 4 169, 2
34 | 9.6 | 7.3 8.0 8.9 L3 0.7 1.3 12.2
7| a7 ‘ 8.3 12.0 24.8 6 \ 3.0 | 2.8 36.2
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Table 3. K R M © ¥R ER £ 5 B K

Nutrient concentration in each component of natural forest

ok B OR

N P205 KZO CaO

Component % % % %

# 0.14 0.01 0.12 ] 0.36
Stem (0.09~0, 18) (0.01~0,02) (0.12~0,13) (0. 23~0. 48)
o 0.28 0.04 0.21 0. 66
Branches (0. 16~0. 52) (0. 01~0, 10) (0. 05~0, 40) (0. 56~0, 81)
2= 1,17 0.18 0.64 | 1,13
Needles (1.15~1, 21) (0. 18~0, 18) (0.50~0.71) | (0.97~1.22)
RO A - ? )
Floor plant 1,17 0. 25 0.83 ‘ 1.00
Ay B . ‘
A, layer J 1,60 0. 23 0,14 1 1.82
() BEH]E Range of concentration.
Table 4. ha 47 VEMEEL IUCESEFE
Dry weight and nutrient contents of natural forest per ha
T B = Zx & 7=l i
ok EH R g*i i 2 Lﬁt Nutrient contents (kg/ha)
Component ty welg N P.O KO Ca0
, _ (ton/ha) 28 2 a
OoR B , )
Tree of above ground 173 ( 91) 551 ( 34) 68 ( 31) 405 ( 55) | 1,073 ( 38)
Séfm 117 ( 62) 254 ( 16) 23 (11) 221 ( 30) 629 ( 22)
5

]an/éhes 40 ( 21) 110 (7 16 ( 7) 83 (11) | 264 ( 9)

L Neaties 16 ( 8) 187 ( 11) 29 ( 13) 101 ( 14) 180 (6
WOR WA -

o i%anfL 1 (0.5) 14 (0,9) 3¢ D 0 ( 1 12 (0. 4)
Ay & e ] -

A, layer | 16 ( 8) 255 ( 16) 37 (17) 23 ( 3) 289 ( 10)
;tSoﬁ = — 818 ( 50) 110 ( 51) 298 ( 41) | 1,479 ( 52)
& Bl
B otal 10 1,638 218 736 2, 853

* X 50cm T TORSE

DGO ha Bich oY ER
ZOWSOHEFESE, 38FELDO N Py,

DRPETIIRENEL,
ZLOMEND
ICECE <

DI

Fﬂf 3,3 A 3)13) :E Jm) é&

D,
1/-3? i ﬂ’C A 72?_ o
Ay DEBEITERK A E LT

50cm &

Nutrient contents of soil to the depth of 50 cm.
() ¢ 77 El4 Ratio of distribution.

T DRI

UL POs i375 < &<
R 150 T,
CORERICEEN BB

AKBITC Ao BhOBESEEIEFEALH

BELPESNTORVEE

iz,

BLUE

BREETHD,
AR, Ao BB &

SyBiFEL Table 4 WRTEBDTH B,

ThHIV eV BERERMOBERE
BREGEHRHTERICEDONEABEOETH D
FRROBEBRHORDIC SNT N 2 KO 0GFHENZE L,
ICHED PiOs BB BRDIED - 120
BB
MR AR AR I 3R

20

AT ST S E

TWo - TRHADERET S

i S LTAH S
LinL, BOBREE

&, Bk

&<

CHLNABBED

T, K
Bib sz

ULERT B 58000 mElGE S5 &, BED



AL Ty (BEAL (LA e R - BLHDD — 5 —

Table 5. {REHNIC X 28R LI LES KU

Nutrients removal by logging
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kg/ha | %  kgha % | kefha | % | kgha | %
THE R AHED | | ' | D
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Design of experimental plot (kgfha)
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. s 3 qe =
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Plot Repet}« } orest lan ‘
fr N [ PO | KO | N | PO | KO
T N ] ”74‘4 o 7 - i ‘ :‘
B % BB 5 _ — 0 = | 5
Branches remained “ | i 511 ‘ 48 195
— |
R4 fiiE - it : . ; o1
Branches remained, fertilization 2 o 23 16 d46 71 2
Bo& B % ) | | | ,
Branches removed ‘ 2 T I 4 3 10
I | -
Branches removed, fertilization o 3 16 49 26 26
5 fi%éﬁ%‘ TS Hd-'—x ,fs J'J‘ﬂ_tﬂkf
ranches remove ertilization Do , . s
as same nutrient amount as con- ! “2! 1 B gt 48 195
__tained in branches ]
— W M % M . N R _ _ _ _
General Workmg area

.“[’ (24-16-11) N-10 2:/1 A, DHRFEE
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Table 7. + # o (b % 0 W B

Chemical properties of the soil

| _ | ke 2 Ep{,ggfc::x U PR BTN B
% fr| pH ] c N ZJ K Rate of
i . C/N  Exch.Ca|C. E. C.| exch. Ca
Horizon| (H,0) | A (m. e/ |(m. e/ saturation
@B (B | 100g)| 1008)| (%)
B WO F s83| a6a| ve1| 20.00| 81| 21| o429
Before cutting A 4.81 | 10.4| 0.66| 158, 69| 24.6 28. 1
| B gBEK F 482 571, L71| 38.4| 48.2| 121.2 39.7
., »l Branches LT B _ ) .
= remained A 4,80 107 0.55| 19.5 7.2| 36,5 19,7
] | 1 S S B S
e A - i |
o > BE /ﬁg{f £ K 7 5.33| 82,8 1.48 | 23.1| 8.9, 123.6| 47.6
B ranches B ) )
B removed A 5.50 | 121 092) 135 170 444 382
WE % i X F 5.37 48,7 1.98 24,1 63.5 | 131.6 48,2
&, ol Branches - o . _ o
wEEE remained A 5,27 | 117 0.68 | 17.4] 12.8| 36.6 34,9
g — - ! !
oo BERER F 537 | 447 | 1.82| 24.5| 518 127.2 40,8
Branches . ) .
removed A 5.31 12,9 0.77 16,7 16,7 45,9 36. 4
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Optical properties and change of humic acid.
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Table 8. fH & K o Ik E
Growth of planted trees
X PR nEE e m meE| # %
Plot number | survival | Height Gicxg‘rsfi Index
€ (%) (cm) (cm) ]

B W & ; .
Branch;s remained 148 100 94,8 60, 9 ‘ 100 (100)

RS - Ml '
Branches remained, fertilization 164 100 | 94. 4 6. 4 104 | (104)

B & B & . ] | )
Branches removed 184 95 744 38.5 63| (100)

|
"""" |

Feaehnrds « Hll 3 71
Branches removed, fertilization 96 o7 82.7 43.3 / (112)

ranches removed, fertilization i JUN
of the nutrient amount as con- o5 o8 88.6 47.5 78] (123)
tained in branches

— % M 2 .
General working area 64 o8 /4.0 37.8 62

* P& Fertility index.
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Effects of Full Tree Yarding on the Maintenance of

Soil Fertility of Immature Soil Region

Masaru Sanapa®, Tadashi Yamamoro™®,

Reiko Ountomo® and Etsuko Sanapa®

Summary
/
The study reported here examined the effects of full tree yarding on the maintenance of
soil fertility in natural forest consisting mainly of Todo-fir (Abies sachalinensis) of immature
soil region.

Timber cruise and soil survey were conducted before cutting, and amount of current nu-
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trients was estimated.

Two plots were established on clear cut area; one of them was with removed waste wood
and branches (full tree varding), and the other was left waste wood and branches as it is (full
stem yarding). These plots were planted with seedlings of Akaezo spruce (Picea glehnii).

Thereafter, growth of seedlings and changes in chemical properties of surface soil were
surveyed.

1) The soil profile is very specific with thin A-layer followed with very coarse volcanic
ejecta low in nutrients having thickness of 40 cm.

2) There were 1,016 trees per hectar in this stand and Todo-fir (Abies sachalinensis)

occupied 90% of the number. Average height and D, B. H., and basal area of the stand were
15.3m 9.7cm
40~230m’° 6~38cm
3) Total of dry matter and current nutrients in this stand are tabulated as in Table 4,

—, 40.6 m?/ha respectively (note : numerator average, denominator range).

Nutrient contents in immature soil are far less than those in brown forest soil,

4) Removal of nutrients with logging was estimated from amount of current nutrients
in whole stem and whole tree (Table 5), and it was found that removal of Ca0 was largest
followed by removal of N, KqO, P;0s in turn. 32~58% of total nutrients were removed with
whole stem yarding, while 96~99% with whole tree yarding.

5) Judging from of Aglayer and chemical properties of A-layer at 2 years after cutting,
decomposition progressed considerably on the plot with removed waste wood and branches
than the plot left waste wood and branches as it is. At 5 years after cutting, there was no
remarkable difference in these plots (Table 7, Fig. 1, 2).

6) Survival percentage of seedlings was 10095 on the plot left waste and branches as it is,
while there were found several dead seedlings on the plot with removed waste and branches,
Growth of seedlings is favorable on the former plot, while inferior on the latter, and difference
between plots have increased year after year.

Fertilizing index was larger in the latter plot than the former.

Among the plots with removed waste wood and branches, on the plot fertilized with nutri-
ents corresponding to those being contained in waste wood and branches, growth of seedlings
is better and fertilizing index is also high, but growth of seedlings far inferior to that on the
plot left wasted wood and branches (Table 8, Fig. 3).

The effects of leaving waste wood and branches as it is on planted seedlings, is seemingly

favorable not only from nutriential point of view but as function of mulch.





