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Table 1. ,JIJE 2‘5 d~ng§ﬁ 2) ¥ = j g EZ4 ...... 15__.11) B e ¥ ﬁ}ﬁ:ﬂ@}f—é

R,

Date of fertilization and amount of

o ous HEE & THEEICEA Ui,
fertilizer per one stand Remarks: 1) The no. of trees of each plot was
] " 2,750/ ha.
Plot Mar. 1965 | Mar, 1967 | Mar. 1969 23 * The mixed fertilizer that contains
) } § 2456 of N, 16% of POy and 11% of
A 150g* 200g%% 300g** K20 was given in the depth of 10om
B 300g®* from the surface of soil circularly under
o 150g* the circumference of crown of tree.
T # The same fertilizer was broadcasted
b Unfertilized by hand over the whole plot,
BLUBEERDONILDZT 272,

3 A2 ¥ o H E

OB R S 2F0ER, Table2 BLUFg 1ICFRT EB0TH -7,

RERHID RIS Pw(R) n~n (RS P bhEE - BT BT 2. 43 Cifibhictd

FTEOREP S, COXINLBRBT S 2FOATHO AR
X (D) @ oMb oBERER, Y WRUERBR4FHE~NE LB L5 L0 BT 2 7

Ly FREEDSHOEHICHUTHEUBNREBLESLL KN TS,

LOE D HEBEFOFEERMICH LT, BEZELTEYTHZ I 5T CoORBRMBRE s
O LI, DSEIC RSO CHRHBIE I T 5 BILBWEZ DhY, REICEBRICET 58  ORBRIE
FTONRBIBETH Voo BHCO L AREBICH LT, 290K T 2 EBThIL T,

120, DEEOKEIR-BICEFCE LT, BREL - T0BE DA LnEETOBR RS
TEBLTHHIELTOR CORIRBBC Lie B, MREEIK & > CAFORFURESPRT

BTHADEPRENTOS, HEHEE

Table 2. =2 & & @
The growth of

oy b [ROLAARE] 196584 3 [ Mar. 1965 1967423 A Mar. 1967
No. of |7, e I [ b AR YR
Plot s B A W EEE | B ] ‘%ﬁ “fﬁi?xﬁ ‘~?3«§B%F<
rees Height D.B.H. Height D, arowth growth
375 43 520 81 140 38
A 35047 | 272~438 22~78 400620 53~111 70~190 2649
(178) (239) {193) (261} (233) (292)
338 33 420 55 22
B 36/48 | 263~408 1449 290~-540 22~-76 534
(160) (183) (156 (177 (169)
' 308 31 440 62 130 31
C 39748 190~414 1257 310~510 31~96 70~+150 16~43
(146) (172 {163) (200} (217} (238)
211 18 270 31 60 13
D 38/46 145329 629 210~360 26~-49 20100 £ 23
(100} (100} {100) (100 (100} (100}
By BROLAREREC - WREAR/ERA.  Eeocom, WEEEmm,
7w 3 ROEF if‘ﬂiﬂﬁi‘ﬁ ~~~~~~ HRIE/ IR (98)
Remarks) No. of trees--No. at measured/no. at planted. Heightoo crm, DRBHLe M.

Figure in pamntbesis is fertilizer officlency index<--Pertilized/unfertilized (45},
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Fig. 1.
The progress of height, D.BH., total basal area and

stand density ratio.
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Y{i~Zcm, {#E9Fs 2cm THD 29 ERRONE P of. HEARIEES B/(4~6)em, BK
1310/ (9~10cm, {3&{5i19{{9*v12)cna9 DT 13/ (10~18)em T, MEEER JUBEEOSVIEEH
BORESOEOMNED bl

SHLETE, WP O Prof. 1B5XU2EBEAEENEREY, A BT ATEROBEEL LU
Bir )4 ROy OERBBIAY & 51l 517,

FRE LW 6 WOEEE G LTAMTICHE L AT B CR XN C—N o ~ 42, C.E.C.
3 Prren BEE RN, SOMREIEY SREBTH -,

SFEERE Table3 WRT LBV TH -7,

HIZ 07RO XS RHEABED Sk,

SERRIICETER SN &, €, N, B Ca B0 Mg 47 s LU pHOETHRR N T
NEOEME pHEBOTAROE SR ELYTHAD 2 TH -7, O K TN E b o 0¥,
ARIKCEDACEIUNSGHR, CE.C., Bl Co it Mgé
ETF&RL, C—NILREIKNBELE LSO TRV, BRICUBETERLTN T &,
FEICE S X OBPEERBOR I DB UL L{EN L LOFBIC L2 LD THREVMEELLNS

B.C BIUDEEDNTE, BEEBEOZNBREC—NEL, B L OESTEHSS D
DETER LT,

Plbko ks, HBCBWY 3

-
o)

EEO DAL S EO MARBRERCBOTHROENIDT
BB XU BERELKI - THe s 3N bO EEAL bhiels, BB X
2 TBE LA LSBEEN G EHESh,

SEIBROCTR, BRI EaRNAR TR E pH OEF 5y

Yoo, FRMEEICH

Table 3. 4 8 o (b 2% 5y § 2
The chemical propertiss of :sm.}

{i

2% : On dry matter basis)

_ Rate of | oo
2w b Layer C N CIN B Exch. | Exch, [saturation% au di;tvy p
E H %4 % 3 Lp L ~ B Sigit .
Plot {horizon % % Ca Mg e g Y, (Ha03
H 26.4 0.9% 26,7 857.6 1.93 1,22 2.9 1.8 32.2 3.7C
A Ag 7.55 0.32 23.6 32,4 0.33 0. 23 1.0 0.7 100 3. 90
By 4, 30 0.19 22,6 8.0 0. 10 0.06 0.7 0.2 82,1 4,25
H 40.7 1,48 27.5 99,3 5,68 3.52 5.7 3.5 7.6 3. 60
B Asg 7.44 0. 31 24,0 35.6 0,73 Q.58 2.1 1.6 78.2 3. 80
By 4,36 .18 | 24.2 28.58 .26 0.09 0,9 0.3 29,7 4, 20
H 38,9 1.25 31,1 91.8 8. 52 3,00 7.1 3.3 19.2 3.65
C Az 8. 56 0. 34 25,2 32.%9 0.75 0. 29 2,3 0.9 74, 4 3.75
B 5, 2 0, 22 24,0 22,3 0, 31 G.11 1 .4 89, 4 4,1G
H 39.1 1.30 30.0 99.0 8,83 2. 69 8.8 2.7 15,2 3.758
D Aa 1.14 0. 49 23.3 39.2 1.06 0, 24 2.7 0.6 75,7 3.70
By 4,538 0. 22 20.8 28,1 0.73 0,1 2.6 0.4 97,4 4,20

R 5500 Mg 1T mee /1008 TR .
Remarks) CELC, Exch. Ca and My are shown in m.e./100g soil
C and N wers determined by O-N corder and C.E.C,, exch, Ca and Mg were determined by
Precy method,

ORI HEBELSY, C-Na-F X3 CELUNOERER Ty EBXC Kiripann
??‘Z«:aﬁ/ihﬁt HERTS, BEEER NEC 82RB0oB4R, $EL0RBTR-BIK Peeca BLDEDE
CRERRT,
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Table 4. & # o 8 %
The chemical composition of needles

(4% - On dry matter basis)

Faw v N i K a5 Mg - . N
A 53.8 1.37 0.20 1,04 0. 44 I 0.19 39.2 6.9 .3 5.2 3.1
B 54,3 1,33 0.20 1.17 0.19 39.3 6.7 1 5.9 2.7
C 54,3 1. 20 0. 17 0.81 0.74 0. 19 45,3 7.1 1.5 4,8 1.6
3] 53.0| 0.83| 0.094 0.75| 1L.05| 015 63.0 891 1.1 8.0] 0.8

{Remarks) C and N were determined by O-N corder.
P, K, Ca and Mg were determined by atomic absorption method after wet ashing with
HCIO-HNO-HeS0, mixture.
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Studies on Fertilization of Young Cryplfomeria juponico Forest
in Mt Edya National Forest (The Secondary Progress Report)
{Btudies on Forest Fertilization in Kansal Aven (Part 4))

Hivoshi Kawapsa® and Tadashi Kinveasa®
Swmmary
1. Introduction

This paper deals with the progress on the fertilizer trials of young Cryplomeria jopenica
(Sugi) forest in Mt, Kbya National Forest during 6 successive vyears, Mar., 1965-Nov. 1970,
This experimental forest was established by one of the authors, Kivocasa, in Apr. 1961, The
results during the first 4 years were described in Part 19, This experimental forest was a
mixed forest of . jeponica and Chamarcyparis obtusa (Hinokl) at the start, and it was designed
for short-term fertilizer trinls. At the end of the 4th year, Mar. 1965, the C. obiusa stands were

going to be overdrawn by the O jeponica stands, planted in alternate lnes. The very excellent
growth of the latter was bevond prediction at the beginning of the trials. The authors changed
the design to long-term trials and felled the (. oblusg stands and proceeded with the fertilizer

triale on the . jeponica stands.
Z. Fertilization

The dates of fertilization and the amounts of fertilizer given in this term were shown in

Table 1.

4. The growth of €. japoenica stands

The growing process of young O, jepowics stands during the 5ih~10th year was shown in
Table 2 and Fig. 1.
The scil of this experimental forest belongs to the wet podzolised soll (humus type). The

growth of stands in the unfertilized plot (Plot D) was very poor and it decreased remarkably

in this term in comparison with that during the first 4 years. It was going on to realize the

tands could not be expectable as described

forecast at the start that the normal
in Part 19,

The time when this experimental forest was established was the early days of fores

tilization in this country.
an, and many fertilizer trials

The foresters were directing thelr interest on forest fertil

se days. The dominant

LIRSS S
BRI LI

were going on. The following opposite opinions were exp

in this country were usually

x5t

one among the fertilization scientists, was that the §

, and that effective increase of the growth of

insufficient in nutrients for the forest

stands could be expected by the fertilization. The other view held by the forest soll scientists,

would be affected by not only the nutrient supplies of

was that the growth of forest stas

Received Getober 7, 1971
{1) (&) Kansal Branch Station.
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Htions and othey

According to the first

soils, bt alse by thely phy.‘z%

opinion, the exc growth of £ japonice stands could be sxpectable even o the podzols,

of the authors®

The large fart fect on yvoung larch stands on wet podeol by

tends to support this opinion.

Howe growth of

stands during thelr young vears cesnse

v, the suthors frequent]

v observed the following facts that the

4 on and after resaching certain ages on the soils with

v 5 ocertain depth. The check of the developme
The

the secon

very compact lowsy

iiay

through thoss harizons hrot

. toa pinion, the

frequently observed by ot

e on and sftey o nds an those soils,

fertilization affects could be unes
aven if additional f
Additional the amounts of the

d in Plot A to

o

fertilizer and
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o omay be ral s in comparison with

v . jepomice stends in this countyy. In the authors’ opi

- deficlency would scour in Plot A byt 1wl feriilizations.

srowth of stands in Plot A during this term was excellent & ~;‘z€'§(~:f&(:‘im‘y9 thon

Lip Part 1. The

sased comparing

reases of DL BUHL o svery

s year on and after the &th year may 1

M

&

es of stand density ratio as shows e Flg. 1. Thelr 3 1

by the effects of the fam& ing

ant. The heigl

of height and fotal basal arsa at every other veay were nesrly const

and volume of stands in Plot mes and ahbout 15 times in comparison
with those in Plot D {unf The average growth of in A,

Weyear-old, 81 m io wl about 160 wmd/ha in volume was equivalent

However, the authors were

ter the wvery excellent growth level of young O jeponica stan

not optimistic about thelr fulure growth, ag the very compact and physically inferior lower

.

wih.

horizon of this experimsntal forest sndl way suppress

2218

ionr on forest fertilization was as follows :

The nexi qu

In the sarly davs of forest fertilizatinn in this country it was sald that the fertilization
at the plantation or young ages stimulated the develonment of the roots, and the increases of
the nutrient sbsorbing ranges in the soll increased th of stands for a long term.

t the

effects on voung stands decressed
and I fOHL

sching cerialn

. this opinion, said tha

Some foresters, ag:

twpEen + foriilized and

vear alfter year, and that the differsncss of hsight

unfertilized stands were not observed on and af

that as i may, the reces al opinion thal

ta ha

necessary o keey ciency on the

the more 2etive

The authors wished fo get information as

i, or at a few years later

u effects affected by

the fertilization at the plantation when the

 on the fertiliz

after plantstion when the gmwth increased. The

> age of stands and the zer would be uesful in solving

the differences of
thes

B oand O e sd for these object

@ Pro

S L0

eriilizer effects

O Plot B, fertilized at the beglnning of the third year, Apr. 1868, the
s, Mar, 1967, and it

B.H. growih

on height and DB H growth of stands were still observed at 4 vears ‘éq

ceased ab § years later, Mar, 1989,
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by the additional fertilization at that time was observed at two vears later, Nov. 1970,

On Plot C, the fair effect on height and D, B, H. growth by the second fertilization at
the beginning of the 5th vear, Max, 1965, was still recognized at 8 vears later, Nov, 1970, The
affect of the first fertilization at the plantation was slightly observed oaly on the height
growth at 4 years later, Mar. 1965. The longer maintenance of the additional fertilization
effect in Plot C than that in Plot B and the first feriilization in Plot € may have been brought

izer given, or by the fertilization frequency.

about by the increases of the amount of fert
4, "The changes of the soil by fertilization

The authors established 6 profiles in every plot to examine the changes of soil by
fertilization.

Remarkable changes were chserved in the thickness of H layer. The thickness of L and
¥ layers in every plot was about 1~2 cm and no clear difference was ohserved. The thickness
of H layer increased in the following order as 5/{(4~6) cm in Plot A, 10/ (9~~10)cm in Plot B,
10/(9~12)em in Plot € and 13/(10~16) cm in Plot . The decreases of thickness of H layer
seemed to be proportional to the frequencies of fertilization and the amounts of fertilizer.

On the mineral horizons, the eluvial and illuvial horizons, Ay and By, were still recognized
in every profile,

The samples of the 6 profiles in each plot were mixed and analysed.

The results were shown in Table 3,

Making a general comparison with H layvers in this time and those at the establishment,
shown in Part 19, the slighily decreased C and N concentrations, lower exch. Ca and Mg
concentrations and lower pH value of the former than those of the latter were obtained.

The following differences were observed concerning the H layer in every plot in this
time, The € and N concentrations and C. E, C. of the H layer in Plot A were remarkably
decreased in comparison with those in other plots. The less exch. Ca and Mg concentrations
and their rates of saturation of the H layer in Plot A than those other plots were observed.
The differences of C-N ratic were slight and those of pH values were obscure. The increases
of the frequency of fertilization and the amount of fertilizer seemed to accelerate the decom-
posing process of the organic matter and the loss of Ca and Mg of the H layer in Plot A,
Similar tendencies, though they were not so clear as those among Plot A and other plots,
were observed among the H layers in Plot B, C and D.

A general comparison with the mineral horizons in this time and those at the establish-
ment, shown in Part 1, revealed no clear difference except the lower pH values in the former
than those in the latter. Comparing the mineral horizons of every plot in this time in detail,
the decreases of exch., Ca concentrations and thelr rates of saturation in Ay and By horizons
in proportion to the Increase of the freguency of fertilization and the amount of fertilizer,
similar to the cases of H layers, were obtained. But the differences among them were rather

slight,
5. The changes of undergrowih

The following remarkable differences of the undergrowth in every plot were observed,

Sase, about 1 m in height, densely covered over the whole plof in Plot I



Susa, other shrube and ¢ es went from a little to less in proportion to the incr

crown density of stands in

5o The nulrient disgnosis by feliar analysis

The current needles at the top shoot of all stands | ted and anal

7 plot weare ¢

The resulis were shown in Table 4.

?oand K oeone

tions in follag

The correla resn the increasss of

of the growth of stands were

fiad by the authors and many other res

tests and on the comparis with the unfertilized fore

o e and fore

tione, The authors reviey

T FOROT

e following results of

%, tow, Tha N,
se in all plots,

stained this time comfivm the

d‘

2D

* and K concentrations of

in Plot A and B were high

The additional fertilization at two vears ago, Mar, 1969, and the most e

N, P and K

HYOW th (iiifil{‘f

the current two years seor to correlate to the increases of oncentrations of

the needles.

The maintenance the additional feriilization e

during 6 vears since Mar, 1965 in
"

Plot C would be explained by the higher N, P and X concentrations of need!
Plot I¥ (unferti

: than those In

).

The Ca concentrations of needles decreased in the following order as Plot D2 Band A,
The decrease of Ca concentration seemed o correlate to the increase of the growth of stands

by the fertilization. The I%/L, concentrations of the needles in Plot &, B and C were all the
same, and they were more than that of Plot D,
The facts ¢

1t the correlation betwesn the Ca and Mg concentrations of needles and the

growth of stands, though the increases of Ca and My concentrations with the decreases of

the growth were often observed, were not so clear as those of N, P aad K concentrations and

arified in

e o he

the growth of stands described in Part 1~-89-%, Thege probler
future,

* ratios dec eid in the following

O the natrient ratios of the needles, the C/N and N

order as Plot D>C>B and A, Thess nuirient ratios seem o currelate to the growth of stands,

But thers was no dﬁa‘: correlation among the N/K and K/P ratl i growth of stands.
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