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Table 1. Mechanical compositions of the soil.

R S S ' i B 4 100 4

Fractions Diameters ‘of Hoil particles E‘ %
o B i >2 mm \ 0.0
wione, uravel & 1Jepris I = l
E Coarse Sand o ; 2—0.25mm ) 19.5
LT % 0.25—0.05mm r 215
" —Snt v ‘ 0.05—0.01mm i 7 0
o Clay + \ < 0.0lmm ! 30.0
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Notes: Mechanical compositions of the soil were analysed by the Japanese official method
and the figures were given calculating on the dried soil at 105°C,
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Table 2. Chemical properties of the soil.
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Soil acidities {?Xch#ﬁ gg&%cid%y T R AN 1.10
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Notes: Ttotal nitrogen was determined by the Kjeldahl method and the mineral components
of the soil were analysed after digesting the soil with concentrated hydrochloric acid.
Active and exchange acidities of the soil were determined respectively by the quinhydrone-

electrode method and the Daikuhara, method.

RS SH RNy B N & LHOKMRAEE, AR gk @t 255 D kERIC R
B 2ROk ICH L 50~60% % LITHRE L, WAL hOBE) L o Ji < 5 3 5 e,

() # R OW Ok

ARET IS L C T 5 BOELTy BTSN A THO LM e 5 7 7 % 1%
HIRERICE A RO BT £ F & B L b, S B R A7 08 B AR Y 1860467
AL Lo

S ZEBHTO T L L AREER DI Th %o
S sdeners { BN

&
FXHISRITEAR A L= AT, S5 RI0 BA MR

Ty { PAARR LA B RBIE TR K 5 FE T b Y 2
EORRRALERREARNT B A AR

L R e i | F5ERBR P HERD TR K AT, TR B AR S



AX, w2 FRTH~ Y WAROMIMEIES TRE BT 2 w5 5
R MALEARBSHRIT R, RAEIDEIA MR

FREATHIERT LR« 5 ATEL, —HEEER S » AKBL TE bIEER 4104
Tafim ) (UTHEORBIC LY —FAEHREMEFCT 2D, M0 & O RFEHEEZI8r ARBL
TEILHBHMBEILA T iR Ok (2% ZEEHARELIEIELCT D)0
il L TZHEOEARGMI MM ETEIC & < KZEL 3 » AMSENIT THET o LIRIZkLE &
LTE&SHiciL7eDTH 20
(2) REBAERDEE
H. Loxprearor (7), A. Rreeen A7), F. Czarex (2), HAll R, Rismany, E, Pavravar-

>R

u1, H. Frrrive, A, Tronore, H. Kano, W. Ruaraxp und C. Horrvaxy K% (1) (D
#IR) OWFICHENIE, — RS P& TTEO BFRRRRAR —HHEO tDeh v TH
FICR Y TURHZER DS b, P HOBFIOKAL 2 $ DRFERIC L TR TIMBERBRTH
Ky ER BARSICHER & AT R 2 WM& H 2 25 HOBTHAZEFER - IR IR

T NEED TN FEXMENICEBNTE S,

MR R & 2RENRE A ICFED IR L Ly ARUFIUCR T I 5E 8 2 R 28 &
ARGHBEICH TOBEO B ITILD T, i
MLTHESOEELE LTS BFi4 72 ko g 5 TR 2 2% RKEhEH I as
F D2\ GE RS R — TR & HEERIC IR ER « O(LATRELERD » T & RO BEEIa i
LTRBEZCHOMIT S O 2 0%KIC, ZEOHBRICHTOBRS LB IcdlELBE2 0
VhHEBRBINEAE LN

AWFRICR TR REBOMR Y M2 LORME Y, L fificT 2B, BEHY
FIEILC AL,y {REE 386~400C O T~ 7 v fUC THRILT 2 Wk L #RD7eo

i ¢ THRDHRT L BKNE E Ly RicZ i ZHEBIRICEe L, BRIk b THAK
@Rl

(D #f & 2% & B

WAROKF BT ARD GHRNEIC L 2T, EOBRK EITE: T 20 hELRERAKEIC
HLUBHEORTHMOZERZKIGHOAS 8O Ind TH 2D WHOLEREFEICET M
FRICRTHEIC X DIl 225 R Y BDBD D LMD BIC, ROME KT & Y HORSKER Y
Hef7 L7eo

£1y e

A RFAOWARYEBRT 2 B L TENED 1L R—D s Ok FHEE LTHD % U
HOILERHILR I 3 —R B ZRICRED D ThH o

LB TR S 1T, MOEMZLEICEHFELNTD BT 1RIE S F1H D 223K Bk
MBRARD &HRICHTHIBE I H 2,



6 R R B R E  S=+=B8

PEDT—HRICIZ B - B BN B O 2 B L G Tk —JE BRI & 72 Dy Wi < THRpERR
SiCET2ERERIC L THER 2 b ORBLARMIMBE I RL LD THDE S0

id & AREEE LI LTy EHRRE 80 T e XEMRAEOE LG B LT
AHELROBR L RIBE ST x O & TE, BHEERE L TORKORIRFAL
WEHOTEFLFT LA 8D EHBE~LND,

RICHRTERE IF - & - I b ARGk« 28050 % INORO M & BRI E 1755
lcL7eo

(i) Iy CHmAEtHED

v 7 Fov BAEAER 1 8% BAZ IR 1:105e % ok, BICHEiEe & % Ol L T2 EilkimE b
e & Lo

(i) NE (=EkRE)
2R BRI 225 o R RN % & Oic LTy HO 2 EEaEIc 1EED
FEER E10ER I BT 2 1B XKD Th bo

TR M7 =% (NHDoSOu ereeeeersmmminnriiiiiiiinia. 271k
BEEE Na, HPO,+ 12HO «eos corremeersmsoriasstnssscsscasiansins 2,008
Efgﬁ@jni  CO L0 T P P PP 0.37 5

(i) IIIE (KR
W=BERCHICAEREMAE2 O LTy HOWEMRREE 18EMBERST5L L Lico
B B A B MR AR b & & CIRAIL RAEC L TR T 538 4B RE L,
HOBOMFE=ERTE L2 A LD TH %,
(2) FEOEGKE
HHPICRT BARF RO L LENARO LT OB LI L & e LT -2 o¥kic, 435
B2l LT RO ER AD 5 LT 2EH 2 HEET HE S o
SF AR A IR IC L T 2 5 B IKRBICIA T BBk I L 50~60 %0 skiBikiEk
B Lb2EY BiE Ly FHCBROKIAEMEL, 15 4RMEMOEZRLY S LTS
BB
(3) # & W K
FHEREY 7 A EREARKCEEHENL, Bl O, BWER2MBIcE ) TEREELTY
PR DTAREEEL . 2 HOMIRHNAL T 5 H BT EA R,
S WAL WM & BOH T EQEE ERS TR, BREZITHER B HAIR T
by BAICEEL T TSR LG LT 2 5LH 2 0 RICHHC Z XD 7e D TH o
i L TRBERIC 072 AT-OELEROMC T Bo
A e TR SRR LS A, S5 I B Ak



A¥, 2 ¥RT o~ Y HAOEMEEES BREIHM T 2W% 7

ST ORISR BN 50 A
VAT E IR ARSI BT, Bl A bR

(4) EREBOWE

FEMICRTO A LAMGREE T2 8L R Lo 7e 2R, Z2EI11A T oD . 1
Fr I RO ERE, SENICT3HAMET L LTREREE 2L O ROER
TEL7eo

2 WARHPCRG 2 KRR E B ISR
CI) —EWAROKS RAKE
SAWIARE 25 - R T, HOKS S BAKR A B A5 100 oA KSR
EERTREF=ZROWML TH oo
Wl A THHT 6 OFEHELLTRT FICT 2o
% =R —FENROKRTEAREHE
Table 8. Total ash and calcium contents of the young trees at the 5%

month after germination.

¥ M 14 K ¥
1 bod HEABOZE S Grams in a kilogram of dried 4100 43 th o
) substances ] 3
Species of trees Parts of trees V3 4 A b3 CaO in ashog
B Total ash CaO .
|
2 ¥ | 2 AR Whole trees 57.69 13.79 23.90
c ; # Leaves:corcoeeene 55.98 12.92 23.07
YRR B Stems -+« e 62.06 14.55 93.45
Japonica Don. HLRoOot +evevrivmenenn. 57.70 14.54 25.20
\

B 2 ¥ | 2T AR Whole trees 45.51 14.85 32.63
O . 3 Leaves::eoeeree oo 42,59 11.98 28.12
wmacypares BERHStems veeeeennenne ©51.07 19.39 37.97
obtusa S. et Z. ‘ Fi19 24070] - RET R TRT PP RPN 45.50 15.53 34.12

! \ .
Fooagr s @ 2T A RS Whole trees 39.57 6.85 17.31
Pi tonsifl 3 Leaves:--or «ooeoee ’ 38.22 7.46 19.561
wnus denstflora B Stemsg.eereeeen e 33.24 5.05 16.18

8. et Z. ‘ #HRoots: - RRCTCRLRTE ‘ 45.00 7.25 " 1612
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Table 4. Total ash and calcium contents of the young trees at the 18
month after germination.

G ER® 11'1ﬁ i Ef? d J43 100 40t

i) Iifi RS (D 3" /\ arams in a Kl ogram 0 ried )
ﬁd o Wk substances D E S
Species of trees Parts of trees 5 % Ca O in ash?

- Total ash B CaO ’

7! ¥ T AR 8% Whole tree';| 50.82 14.85 29.23
o s ﬁLeaves 61.85 18.61 30.09
THproRG FHLStems: v 47.05 18.26 38.81
Jjaponica Don. FrRoots e 38.36 8.2 21.41
t o * | 2T AR Whole trees 43.78 12.97 29.63
Ch N— @ Leaves:.cooeeenne 54.12 16.46 30.41
ameey et B Stems  eeereereenns 39.01 16.92 43,37
ablusa S. et Z. HLRootg: -+ oev e 32.78 5.14 15.67
Y b = ¥ 2 Fa*ﬁﬁVVhole trees 38.63 5.66 14.65
Pivtis: dansifiore Hileaves «oeeeees 39.566 5.79 14.64
LS, RTINS B Stems ««ooveeeneeens 28.07 7.61 26.76
S. et Z. HRERoots - veeernieiienns 43.95 4.37 9.95
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Table 5. The weight percentages of the leaves, stems and roots

composing the whole young trees

Bt i S # ‘ B i

Species of trees L aves Stems Roots Sum

5 \
3 ¥ ,

Cryptomeria japonica Don. | A 25e 7 B 1t

& o * Eats |
Chamaecyparis S. et Z. 44.7 208 ‘ L L

\

T il E S 2 o |
Pinus densiflora S. et Z. S S | g6l A
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Table 6. Distributions of total ash and calcium contained in one kilogram

of the whole young trees in three parts, leaves, stems and roots.

= & & = & E
At the 5™ month after At the 18th  moenth
b FE | germination after germination
WAMOWS K » | A K | K & | A__K
Species of Total ash CaO ~ Total ash CaO
| Parts of trees #4747 IRL A7 UK EAT HEL R
trees | Amounts | 24 |Amounts| 24 |Amounts| 2 |Amounts| 2
‘ in grams in grams in grams in grams
" 3 % Leaves - 25.921 44.9 5.98| 43.8 28.64 56.3: 8.62| 58.0
¥tk Stems:-- 11.23] 19.56 2.63| 19.1 8.52| 16.8 3.31] 22.3
. i Rootss - 20.54 35.6 5.18) 37.6| 13.66] 26.9  2.92| 19.7
Cryptomeria \
japontca Don. | £45F Sum 57.69) 100.0, 13.79| 100.0{  50.82 100.0| 14.85| 100.0
& » i Leaves:----- 19.04] 41.8 5.356| 386.0| 24.19| 55.2 7.36| 56.7
kg Stems.-- 12.00, 26.4 4.56| 30.7 9.17| 21.0 3.98 30.7
) i Roots:--++- 14.47| 31.8 4,94 33.3 10.42| 23.8 1.63] 12.6
Chamaecyparis
abtusa S. et Z. | 43 Sum 45.61| 100.0| 14.85 100.0!  43.78| 100.0 12.97 100.0
R W Leaves: -+ 16.01| 40.4 3.12| 45.6 16.58| 42.9 2.43 429
g W Stems -+ 7.31] 18.5 1.11| 16.2 6.18| 16.0 1.65] 29.2
. . L Roots:e .o 16.25) 41.1 2.62| 88.2| 15.87| . 36.1 1.58) 27.9
Pinus densiflora
S. et Z. 4% Sum 39.57| 100.0 6.85/ 100.0|  38.63| 100.0 5.66| 100.0
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Table 7. The comparative figures of the ash-contents in these

young trees of three species from Table 3 and 4.

— 4 s = 4 &
i o At the 5th month At the 18th  month
after germination | af ter germination
Species of trees WK & B E ’ T #E
Whole trees Leaves Whole trees Leaves
= ¥
Cryptomeria. japonica Don. 169 L
- 2 &
Chamaecyparis abtusa 79 76
8. et Z:
7 = > ’
Pinus densiflora S. et Z. 62 68 ‘ G

R ORI B R AR, 2% SIS LTI 43 b LRI ks B R
AWHLNZDTHZN B 7 TOMBERAXRT # ~YOREEL ) 8 EL CHRCEAT
@%D7nv/@%1¢z% t 2 & ORI TNRBRICARSERELTH S,

AT TR S 32 \ ZEHOR LS CEHHEOREMCHL TR CEALA2 0 L
RETE, LR 2 — 8 OFBERME L BRI T 29 EAR R
FRBRBICAFHRICHRLL {, &7 THZICHE 7 7 ~ VHCR TR/NEZSBEICK D,

SFEEBIREEAD A ¥R T 7~ Y £ i Ty B EIcEiR N 27K L HRIRL X O KR5S
TR THICE b Tes AD RO & Y K2 m RAKREEEL INEROIML TH o,

W% % %100 5

& 5 | ® o | &

i} i

®

b3 ¥ 11.264 6.100 2.999
Vi il = A 10.005 2.080 0.836
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Table 8. The average yields of the air-dried substances per pot

in three plots at the 18™ month after germination.

i W w . k| # &® Ci)

T s g ;ﬁfumber 0?‘3 1 ~ Yields of air-dried substances in grams
Species of trees e arceated | 1 A ’ 11 1 IIL T
. | s Plot I Plot II Plot TI1
= ¥ o
Cryptomeria japonica Don. 20 r 86.80 ’ 156.20 165.85
t 2 x [ | ‘
Chamaecyparis oblusa | 23 87.60 143.85 | 167.60
S. et Z. i . ‘ |
x 7 = L & ._ |
Pinus densijlora S. et Z. 13 78.05 ‘ 117.50 115.95

Notes :—

Plot T was the standard plot with no fertilizers, and the soil properties were those as
shown in Table 1 and 2.

Plot II was manured with (NHy)s SOy, Nay HPO, + 12H,0 and K80, and the quantities
added were 2.71, 2.00 and 0.37grams respectively per 10 kilograms of air-dried soils/in one pot.

Plot 11T  was manured with 3.75grams of Ca O per pot in addition to the above three
fertilizers.

FiCBEIME A0S, HARCEKD T IR HT 2 ITEE HE T 2 RO £KH L
P HHTHEROIS TH Do
#oJLE MO B O O
Table 9. The comparative figures of the yields from Table 8.

| Comparative figures of the yield

# i
Species of trees I I ‘ 1T A 111 3

‘ Plot I ‘ Plot II ‘ Plot 11T
= ¥ oo 100 180 i
Cryptomeria japonica Don. ‘ — 100 106
t 7 F 100 164 e
Chamaecyparis obtusa S. et Z. — 100 117
» ~ » 100 151 | 0
Pinus denstlora S. et Z. = - 100 99
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KnWCe ) FTHD, 7H1 Y CRTREOHEREMIBTH D

ROICHKEINRCEE e 7 FTHRBIECL T, RNTAXTHD, 7 1< Y CRTREKRE
OB RYE A RO DALF, AKIEINIRO KHER TR, T d 2 2H DT T 2R 3
W BN TRILDORRED 2 EERFREOFENICH 2 L EME 2D TH DI BICH T 5
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Studies on the Mineral Nutrient Requirements of Sugi,
Hinoki and Akamatsu. First Report. (Résumé.).

By

v

Takro SHIBAMOTO.

Resting on his field experiments, Dr. H. Shirasawa pointed out in 1905 and 1908
the fact that many species of trees important for afforestation in Japan vary considera-
bly in their sensitiveness to soil conditions in their young states of growth.

For light on this problem, S. 'I'suda investigated the ashes contained in several
species of young trees in 1909 and 8. Moriya studied on the relation between the addi-
tions of the mineral fertilizers to soils and the increasing growth of those young trees.

By these investigations the idea of their different behaviors to the mineral nutrients
in soils seemed to be cleared.

I wished to carry on the comparative studies on the mineral nutrient requirements
of three principal conifers in Japan, Sugi (Cryptomeria japonica Don.), Hinoki (Cha-
maeeyparis obtusa S. et Z.) and Akamatsa (Pnus densiflora S. et Z) by means of plant
analysis and pot cultures.

A part of the results obtained in my studies would be reported in this paper.

The seedlings of these trees were nursed in the culture-house ander the definite
conditions and a part of them were cropped in October and another in November, nurs-
ing for five and eighteen months respectively after germination.

With these seedlings I investigated the amounts of total ash and calcium needed
to build up their whole plants, leaves, stems and roots. ‘

On the other hand, I performed the pot culture experiments.

The soil used for these experiments was the artificially made loamy soil and its
exchange acidity showed almost neutral, but contained relatively small amounts of nitrogen,
phosphorous, kalium and caleium, as shown in Table 1 and 2.

So intending to make clear the different effects of the mineral nutrients in soils on
the increasing growth of these three species of trees, I get up three kinds of plots which
were Plot I, the standard plot with no fertilizers, Plot II, the manuring plot with
ammonium-sulphate, natrium-phosphate and kalium-sulphate, and Plot 1II, the manuring
plot with lime besides the tertilizers given in Plot II. And each Plot consisted of two
Wagner’s pots.

The quantities of the soil and the above mentioned fertilizers added per pot were
as follows :

Soil in air-dried condition::. «  eorvemrireerimienii., 10 kilograms per pot
Ammounium-sulphate (NHg)y SOy -eooeveeerenran 271 grams ,,
Natrium-phosphat Nag HPO, 12Hz O «vovvvvveennen. 2.00 @
Kalium-sulphate Ky SO0y weererremmmemimiies cvvnien 0.34 ,, 5
TAHIE (R0 Feaisicsomsontie dhiwnelssnmsnia o R s o s aibios 375 2

Sowing the seeds of Sugi, Hinoki and Akamatsu by one series of plots, the seed-
lings were nursed in the usual way as they stood in the culture-house and eropped at
the eighteenth month after germination.
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OF SUGI, HINOKI AND AKMATSU.

The conclusions obtained in these studies are as follows :

(1) The content of total ash in unit weight of the whole trees is largest in Sugi,
next comes in Hinoki and least in Akamatsu.

(2) The total ash content in unit weight of leaves or stems is in the same ease
with above. '

(3) The calcium content in unit weight of the whole trees or leaves is also largest
in Sugi, next comes in Hinoki and least in Akamatsu.

(4) But the calcium content in ash percent is largest in Hinoki, rather less in Sugi
and far least in Akamatsu without distinction of age or tree parts.

(5) The effect of mineral nutrients in soils on the growth is the most conspicuous
in Sugi, next comes in Hinoki and far less in Akamatsu.

(6) The effect of calcium on the increasing growth is more conspicuous in Hinoki
than in Sugi ard in Akamatsu, the case is different from above two. Though the amount
of calcium contained in the soil relatively small, a little addition of calcium to this soil
is not only effective, but rather seems to reduce the growth of Akamatsu.

(7) We see the results of plant analysis accord with that of pot culturé experi-
ments.

(8) Then we may conclude that the mineral nutrient requirements are largest in
Sugi, intermediate in ITinoki and least in Akamatsu, and the requirment of calcium as
nutrient is greater in Hinoki than in Sugi and extremely small in Akamatsu.

(9) The characteristics of tree species to the mineral nutrients in soils may be infered
by the analysis of their whole trees or leaves, and in this case the younger seems to give
the better results.





