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Studies on the nutritive Physiology of young Trees.
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Some general Considerations on the Content of the Manure Elements (N, P»Os,
K20 and CaO) in Sugi, Hinoki, Akamatsu and Kuromatsu Seedlings.
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i, BREEE4BRH 2EF0 1B LT, 2B 0.04%, NE 0.4BRNERIBEMTH
b, EUARBRAERBMORMMBIIAEREL THF2TW560TH 05, BMbEICHL
CBEZEL THERBHMO—BUMIBIGEDE S HHEEOL AL BATERL L 5TH 5,

®1x 3ERFERABROMERZRET (1956)
Table 1. Experimental plan for the proper
quantity of three elements

SERX R 33ExR] | HEE (g/m?) Amounts of elements (g/m?*)
plots | Elements| A ‘ B ‘ C D E ‘ B ‘ G

ol N 30 | 25 | 20| 15| 75 o] o
N &
SEK | POs | 25 | 25 | 25 | 251 95 | 25 | 0
Nplots) g6 | 18 | 18| 18 | 18| 18 | 18 | 0
P05 N 30 | 30 | 30 | 30 | 3 | 30 | 0
RS i
B x| PO | 2 | 2 | 1510 5| 01 0
P,0s
DO ) KO |18 18 |18 | 18 | 18 | 18 | 0
KsGig | N 30 | 30 | 30 | 30 | 30

RRK PO, | 25| %5 | % % | %5
plots K.,0 20 15 10 5 0

(= e R ]

M BBEELAEDOLINBRETHZ 20D TRD 3ED ZFnl,

1) 7 vE==7, BHBEAKEUE/LNEX

i) EEHEL T2 LHRERER 25 (3ERKLS : 3 : 3) ZHLAK
) BERE L CHBLEAHA (3 EHHI0: 6 : 6) FHLALK

i) &iil) LT, LInL bR oRIR, FAME/LEERE Table 1 OMEZEFTO 3 EXRE
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REABROERRT 2L 5REHEABROBEEREZEMIC, HokREgsisciiic, &
#Zi3 S, BHORR, MEARIKERAG) BEREOLSEBBRICE~E &It

#Z1E NSB 3, MEEACIERFERERBRXT, N OB 25g/m®> THELEERTHOEL
7zo Efz, PRC RMEEERBR TR, b oRIRERT P.Os 3 15g/m® THBEZ L AR
THDET, v
HERBHTE, 3EXRFEABRIC BT 2B EEELIOHGEREL LI TPLETERL T
503, 1956FEDHMTIY, AF L/ FEIME (8) &2, THTYREBH» SRR (R) %, 781
=V ICREEE (K) 28FALk, #Ki3 1m? &L, BiF5 7 v ARRNICEDERITS iz 4
EEEL & LT3,

19564 3 A, A4 A, m? JUIKRDOEH LB, 157FE1 FREELHE, 20 1FHi-oL

* ER23) I EO—EEFERL .
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KW B, WIENAL100EL T P05, Ko0,CaO O HH &4 & Table 2-BO L5115, &
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B2k SEHREFL»DRABHEORE
Table 2. The characteristics of species from view point of content
ratio of nutritive elements
A, BEAZAZAFOELS®100L L TRTH (Content of the element in Sugi was shown as 100.)

N P,0s ‘ K:0 ‘ Ca0
. P B | B | s | g | s | O

é;lgi F| 100 | 100 | 100 ' 100 | 100 | 100 | 100 00 ] 100 l 100 | 100 | 100 | 100 | 100 | 100 | 100
£/ * . ’
Eins %0 | 133 | 120 J 127132 | 96| 130 | 178 | 79| 158 | 89| 137 95 89 | 182 | 107

T hH <
T2 = 2110 | 254 ’ 118 | 125 | 193 | 96 | 104 | 107 ( 75| 1551 65| 110 | 78| 31| 45| 39
7 a <z | !
Kuro- 222{ — — —-} 7] — 1 — | —| 59| —| —| —

matsu: l 5 ]

B. SBELNAZ100L T30 PO K0 O&8HFEEL
(Nitrogen content was shown as 100)

P,0; O&E K0 0&fk Ca0 D&HH
s | 24 | e | B R sem |k e | B
S ¥ 15 13| 16| 12|66 | 27 | 38 | 64 | a0 27| 61| 53
e Flooa 10 17 | 17 | 58 | 32 | 29 | 69 | 57 | 145 93 | 45
a7l 16 ) 5 | 14 | 11| 29 | 17 | 21 56 | 23 . 27| 23 | 17
I%ur?)mavtSl;y i 16 - B - 25 B B B 14 B - -
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55DTHIPEREMTHY, KbhbhKHRETTCERZBRTHIL, COOTERERD L,
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Gv) K0 2Bl TRYHEMEY — &, 3,V I ETERLU ST EICERBAETE
ZOTHRIEFEL Iz, (v) Mg0 OEFRBLTR, Th, =&F+H, FYxridlil,
TYRFE, FERACRF, &) < REEL, DERALIBOSAETHZOTHRIS S A
AHSRIZ, JUNHS OB L Y & A BRI E OB GRS 5, EERREIC DL THRBR BRI,

V. BRERENEREFTRCIETEHCONT

1 #
EHEOESBIL, BE, X, HEFOBE, KELR, HBEERTOESOBERVZOEE
DO REEREMORELHOACHEHEROABHEHIC I TOELAEON G, Thd OEYNRE
DONHERGTERNT 2 BRTEERDTCET 3 2ORSOBELOANTLUEXEINZTHLDTHD
T, WY ZEOHKELEU TRIRL, RBERLSORBERB P, oW SRR (Selective
absorption) * XN B HDTH B, i< NHy,, PO, 73 ORILITZIED Metabolie activity €58 <
EELTHWE 60T, HETRZOBESHOGETS, BEERTIED TEFEHERT2DTH
B, LPLEREMEBT 2 ChoBEROBENSINEHIEEEI TR ITITRHESEEED
Thd, TROLLHEERBICEIOTIERSARIBET S, 2L T—HNE (REE) LEREHE
L HBIEMNEL, KM ETRINESPROHREEEORENIT LY, HINELIEELEREET
BOHINT 3. COBMASRROBEEZTRTSOTH DL b 5, —HHBIIROER (Law of

.

B3IE RFORMLMREEOBERCRIET Ca-tE0BRE (A LD
Table 3. Relation between the local forms of Sugi and role of
Ca-salts in sape (by Fujimoto)

EN - T | BEES | Ca-li D2 Al Ca-i5 AR FEMCH T 5%
Experi years of| Osmotiec Value |Percents of osmotic Value of Ca-
ment. Loeal form needles | of Ca-Salts salt to total osmotic Value
No.1 NIV RE 1 1.92 10.3
Hakusan-Sugi 2 2. 94 16.7
7o azE 1 2.04 11.3
Kuroko-Sugi 2 3.16 19.0
A3UTHE=RF 1 1.93 10.0
Myobutani-Sugi 2 3.19 17.8
I RE 1 1.88 11.3
Shiso-Sugi 2 2.75 16.0
NI YV RF
No. 2 Hakusan-Sugi 1 2.57 10.0
7o 3R¥
Kuroko-Sugi 1 2.47 10.2
TYURF
Ashiu-Sagi 1 2.717 11.2
1FYTEZRF
Myobutani-Sugi 1 3.20 12.1
FHYAFE
Nakatu-Sugi 1 2.3 2.3
Ty FyR¥
Endo-Sugi 1 2.18 8.8
H v RRA
Sanbe-Sugi 1 2. 80 10.4

FER 1 IR s, 195T4E10 A DR
R 2 3 R E BRI s, 195T4R12 SR
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Table 4. Content of the element in needles of the several local forms of Obi-Sugi

T & @ EH S P (%) W 4 85 4 (%)

o Percent in dry matter Percent in the ash
Species | Po4” | K | Ca” | Mg" |K 4| PO | K0 | Ca0 | MgO

<z T 4
Masaka 0.522 | 0.068 | 0.372 — ! 2.05 18. 82 4.78 | 25.13 —
Zka A 0,626 0.395 | 0.371| 0.389 | 2.60 18.16 | 18.48 | 13.20 5.75

¥ 7 @ 056 0.561| 0.308| 0.108 | 2.05 | 18.35| 30.44 | 19.40 | 8.03

Maguro

R

Sivamsy | 0.600| 0.156 0.424| 0.002| 1.89 | 28.35| 9.79| 30.97 175
f;u_ 1 0.359| 0.159| 0.21 — | 2.26 | 1199 8.58| 16.96 —
I8N

Fam | 0601 0110 0.467 0.073| 2.3 | 20.28 720 20.52 5.41
Z i) Y| 0783| 0.223] 0.406| 0.159 240 | 24.03| 856 23.31| 10.80
arin

VvV RF

HopemiT | 0.721] 0.498| 0.399 | 0.104 2.19 | 23.81| 26.56 | 24.71| 10.80
£ Tl oess| 0061| 06| 0.123) 240 1993 3.03| 39.06| 839
T Y RF

Kyaoigi’ | 0690 | 0.649| 0.261] 0.238| 215 | 2184 | 8517 16.38 | 17.69
F U AV

T ¥ | 0755 | 0.233| 059 0.104| 286 | 10.08| 12.42 | 30.58 | 6.32
75 HT

1227 0510 0.3 0.449| 0.176 | 2.59 | 13.93| 15.88 | 24.86 | 1L55
LX) v

EEVTE ) 059 1.035| 0.535 | 0.310| 3.87 | 11.29| 31..73 | 29.07 | 13.06

BEA ERE
Tto-Obi-Sugi 0.381 | 0.434 | 0.441 | 0.219 2.59 11,02 | 24.45 | 24.30 | 14.32

¥ ¥ ] 0.593 | 0.351 | 0.427 0.174L 2.45 18.28 | 16.93 | 24.82 9.99

diminishing return) 25 20T, BEOMHIEIZES), HKEETHS, MCHEEEEZL S LK
FEREAEBENNTECLRBEELEHDPT LS, T THRIHT2HEE L ERSHEOBRIC
DLTUTPULEEET TV 5,

2 BERBEHROERELD

FEHI9564EICHT O S EFRBERBR I BT WA ZTO S RIT Table 5~8 KRLIcLST
b, COENLLMBEINECLLBIRDOELSITH S,

1) 2F: (i) NE% m? 4D 30g 55 0g TO A~F R (P05 KO BHESEZENT
Vw5, OHEFONDERRESEEIZBR VUGS CLABESREDOIRLR DS OLAENH
WD H B, FERROBAERNGESENERSS 5% (i) P0s 3ESESPILLETE
FEEEMMETT2L5THS, (D) K0 bECEOTOARROBHELAD LN B,

2) e/ F: (i) NOHEENDPEOEE & BEONFESMETTIEENS S, (i) P:Os
ELREIB»OERTREENEL, (i) K0 TR 25 UL AHRRRBD SN,

8) TH=v: (i) NOWEGEOHEERIHEFTOERB —EOMAERIRLLSITH S, G
P0s BHSBENPIEOLEERPRICBTZ P0s OFEODRELEITH S, (i) K0 iICi3ZED
B oNIE,

* ZHOXFCETIHERARY T EEROBAVHER L TN LE2HETND
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Table 5. Relation between the amount of manuring and contents (%) of the elements

HE il B4 2t H ok oo B O 454 8 X % Content of nutritive elements
am | SEXRHESE g/m? e B ) i
| 5 Amount of 1 (Leaves) \ B K (Stems) . (Roots)
Si)gfn Manuring | ~ ]
Plot | N 1P205 KO | ® 5}\ N \ P.0s | KO 1 Ca0 | X 5}\ N | PO \ K0 \ Ca0 \rx 5| N | PO \ K.0 ]Cao
| | ] |
= NSAl 30 25 | 18 3.00| 1.56 0.30| 1.44' 0.92| 3.06| 13| 017| 063 117 29| 0.8  0.18| 0.20! 1.02
ZNSB| 25 | 25 | 18 2.79| 1.87| 0.26{ 1.23] 0.8 272| 131, 018 0.75] 1.08] 3.72| 1.07' 0.17] 0.22] 0.89
GNSCl 20 | 25 | 18 3.57| 2.24| 032 1.47| 0.80| 2.8 1.62| 0.23| 0.96| 1.25| 2.74| 1.04| 0.21| 0.30| 0.81
BWNSD| 15 | 25 | 18 3.15| 2.08| 0.28| 1.41| 0.93| 2.8 | 145| 0.23]| 0.83| 1.33| 3853, 1.10, 0.20]| 0.29| 0.89
g;r«s;}n 7.5 25 | 18 3.04 | 1.58, 0.26( 1.41| 0.8 3.18! 1.33| 0.26 0.81| 1.28] 3.23| 0.8 0.20, 0.25| 1.01
BNSF 0 | 25 | 18 3.61| 2.17| 0.3 1.41| 113 301| 1.51| 03| 099| 1.14| 413 1.19| 018, 0.25| 0.94
N S G| #Eie%} no manure| 3.14| 1.69| 0.20] 1.35| 0.88| 3.32, l.24| 0.21| 0.89| 1.33| 3.31| 0.8 | 0.16| 0.27| 0.87
v 1y A . 3.186-+:| 1.8844 0.2954-| 1.3894+| 0.906+| 3.004 | 1.404+| 0.237-+| 0.872+| 1.226+| 3.371=| 1.003+] 0.190+| 0. 254-+|0. 919 3
F < Averag 0.301] 0.285 0.161] 0.063 0.108] 0.214 | 0.135 0.135 0.123 0.094 0.474 0.128 0.017] 0.03| 0.066
s ESA 30 | 25 ) 18 3.40| 1.95 0.31| 1.32| 09| 277| 12| 0.22| o0.68| 1.32| 557, 1.42| 0.19| 0.39| 0.97
@PSB[% 20 | 18 3.47| 1.87| 0.26| 1.24| 1.04| 2.60] 1.35| 0.26] 0.59| 1.20| 3.8 | 1.09| 0.20] 0.24| 0.97
EESCH 30 | 15 | 18 3.60 1.78| 0.23| 1.24| 0.92| 3.29| 1.03| 0.20, 0.52| 1.32] 390, 0.97| 0.15| 0.35| 0.90
%PSDJ% 10 | 18 3.49] 1.9 | o0.31] 1.27| 0.87| 3.03| 1.22| 0.21| 0.55| 1.25, 4.92| 1.11| 0.18] 0.28! 0.85
EIPSE|l 30 5 | 18 3.34| 159 0.22| 1.22| 0.87| 3.03| 1.24] 0.23, 0.67| 1.33| 505 1.03| 0.18! 0.29| 0.93
BESE 30 0 | 18 4.00| 2.03| o0.28| 147| 0.92| 3.36] 1.58| 0.23| 077 1.15| 4.36| 1.06, 0.15| 0.32| 0.93
AP S G| Rk no manure| 8.98) 157 0.20] 1.39| 1.00, 3.31| 1.24| 0.24| 0.74| 1.28| 4.58| 0.87| 0.15| 0.32| 1.05
S ¥ Aversge 3.6124| 1.727+| 0.2514| 1.3074:) 0.931+! 3.136.| 1.274- | 0.227-+] 0.646| 1.264+| 4.603+| 1.079+| 0.171+| 0.3134-10. 943 4.
erag 0.237 0.621) 0.047, 0.096 0.032 0.284 0.542| 0.010 0.095 0.072] 0.627 0.169, 0.030; 0.048 0.053
SEKSAl 30 | 2 | 10 3.37| 2.01] 0.238] 1.11] 0.97] 3.74| 118, 0.08] 0.52| 2.28, 3.61| 1.05| 0.19| 0.40| 0.91
HKSB| 30 | 2 | 15 3.57| 1.97| 0.25| 1.41| 0.8 3.66| 1.03| 0.07| 0.64| 1.92| 4.30| 0.99! 0.19| 0.53| 0.87
WESC| 30 | 25 | 10 3.64| 1.97| 0.33| 1.23| 0.99| 4.41! 1.33; 007, 0.54| 2.21| 43| 1.09| 0.20| 0.43| 0.84
HEKSD| 30 | 25 5 321 171! 0.81) 1.10] 1.02] 365] 1.10]/ 0.10] 0.40] 1.84! 377 1.06| 0.21| 0.34! 1.03
HKSE|l 30 | 2 0 3.25| 2.03| 0.31| 1.04| 122 3.40| 118| 0.09| 0.49| 2.22| 3.87| 1.05( 0.20| 0.39| 0.74
K S F| %} no manure! 3.07| 1.76, 0.33| o0.90| 0.97| 3.20| 1.21} 0.07| 0.54  1.58| 4.36| 1.09| 0.19| 0.42| 0.74
%  Average 3.3524+| 1.908+| 0.2931 1.132jJ 1.008+| 3,677+ 1.172+| 0.0804| 0.5224+| 2.008+| 4.0434-| 1,055+ 0.197 4| 0.4184|0. 855+
- verag 0.225 0.861 0.044 0.1721 0.118) 0.408  0.094 0.025 0.261 0.274 0.337 0.037] 0.017] 0.063 0.110
IR |

RKERBDERORBNREEDOLOEZOGERICEEL TS LEbRD3 0D

88T
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Table 6. Relation between the amount of manuring and contents (%) of the elements
E
W A Bk b oo BEOL 5 R % Content of nutritive elements
pe |3 BAEEE ¢/m® B i ) ) -
i S" Amount of % (Leaves) i (Stems) 2 (Roots)
t)gfn manurin ) ‘ ] . o )
B plot P,0; Ash | N | PO: | KO | CaO N | PO | KO | ©aO | Ash | N | PO, | KO | CaO
%= NSA 25 3.87 2.15 0.34 0.95 0.90 0.10 0.85 1.35 4. 1.86 0.29 0.20 | 0.86
£ NSB 25 4.77 2.45 0.42 0.78 0.74 0.10 0.58 1.92 — — — —
= NSC 25 3.41 1.70 0.38 0.79 0.83 0.11 0.73 1.91 3. 431 0.21 0.17 | 0.70
1 NSD 25 3.72 1.70 0.38 1.13 0.77 0.08 0.76 1.21 4, .44 0.29 0.25| 0.82
= NSE 25 3.85 1.23 0.28 1.02 0.99 0.05 0.71 1.47 3. .79 0.25 0.22 | 0.82
i NSF 25 4.25 1.24 0.36 1.15 1.02 0.07 0. 80 1.28 4. 72 0.21 0.23 | 0.68
NS G 0 3.75 1.69 0.27 0.79 0.97 0.11 0. 46 1.68 3. 25 0.21 0.17 0. 88
SE Average 3.9 1.74 0.35 0.94 0.89 0.09 0.70 1.55 25 0.24 0.21] 0.79
#PSA 25 3.99 1.93 0.37 1.14 0.84 1. 0.09 0.81 1.16 5.02 .07 0.25 0.25 | 0.85
% PSB 20 3.82 1.46 0.36 1.10 0.87 1. 0.09 0.85 0.77 4.44 53 0.21 0.18 | 0.79
BwPSC 15 3.85 2.07 0.31 0.96 1.05 1. 0.08 0.69 1.76 3.62 66 0.21 0.19 | 0.89
E/PSD 10 3.70 1.93 0.33 0.99 1.13 1. 0.13 0.83 1.66 4. 67 1.07 0.13 0.19| 0.9
R PSE 5 3.80 1.98 0.40 1. 02 0.96 1. 0.08 0.76 1.45 4.4 1. 26 0.20 0.20 | 0.99
EPSF 0 3.4 2.24 0.23 0.79 0.99 1. 0.08 0.76 1.4 3.38 1.31 0.18 0.17| 0.78
- . 262+ 1.317+| 0.197+ 0.197 (0. 877 4
S Average 3.71 1.94 0.33 1.00 0.97 1. 0.09 0.78 1.37 0.629 0.357 0.035 0.020 0.076
j%] KSA 25 4.16 1.20 0.37 1.06 1.02 4.24 0.09 0.62 1.27 4.42 1.39 0.21 0.20 | 0.8
=S K8 B’ 25 3.60 1.66 0.36 0. 96 1.04 4.78 0.09 0.64 1.53 4.49 1.46 0.25 021 1.4
=KSC 25 4.05 1.62 0.38 0.91 1.16 4.59 0.09 0.73 1.45 — 1.46 0.25 0.18 | 0.92
ﬁ KS D‘ 25 3.90 1.25 0.40 0.96 1.12 4.41 0.08 0.64 1.30 4.54 1.20 0.21 0.21| 0.92
B KSE 25 3.90 1.87 0.45 111 0.99 4.23 0.11 0.64 0.94 4.43 1.32 0.21 0.21 | 0.9
DA Average 3.92 1.52 0.39 1.00 1.07 4.45 0.09 0.65 1.30 4.47 1.21| 0.230 0.20 | 0.93

68T
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Table 7. Relation between the amount of manuring and contents (95) of the elements
T h =V Akamatsu

SPBLEIECE

g 0

B EEEE

i m = zt H ok b o B X &4 8 X % Content of nutritive elements
op | SEREGE gm0 [
iy 7 Amount of 3 (Leaves) #% 5 (Stems) 1 (Roots)
| mannring | - S I
Plot | N |P0,| K.0| Ash | N | P.0s | K0 | CaO 1 Ash | N | P05 | K0 l CaO | Ash | N 1 P0; | K:0 ‘ €20
NRA|l 30 | 25 | 18 | 512| 348| 053] 09| 073| 3.3| 14| 010| 042 159 256 138 0.32] 014 0.31
NRB| 25 | 25 | 18 | 4.25 28| 051| 078 0.8 | 308, 134 016 045 09| 265 15| 03| 017 0.33
NRC 20 | 25 | 18 | 386! 311| o51| 08| 071| 300| 15| 02| 040| 1.25| 207| L70| 032 014| 0.36
NRD| 15 | 25 | 18 | 350 =277 051, 0.8 | 062| 324 137 006| 047 1.8 244| 104, 032 013] 0.29
NRE| 7.5 25 | 18 | 481! 28| o054 09, 065| 367| 12| 019, 045 117! 218] 211! 032| 019 0.29
NRF| 0| 2 | 18 | 520 321! 056| 093 061 328! 144| 016, 059| 164 — — - ! =
NRG| 0, 0! 0 Z| 35| 03| 073 0.61| 28| 1.63| 014| 042, 155 277 1.43| 0.21| 0.14] 0.42
¥ oW 446 312| o050 o0.86| 0.68| 32| 143! 015| o046| 142! 245| 13| 030 015 0.33
PRA{ 30 | 25 | 18 | 472| 329 05| 110 074! 473! 175 010 079 216 1.89| 1.29| 0.29| 0.15| 0.34
PRB| 30 | 20 | 18 | 4.60| 362, 056| 090| 074| 32| 1.63| 013| 049, 126, 329| 215 0.3 016 0.46
PRC| 30 | 15 | 18 — . e e ~| 524 18 02| 064 144| 28| L77, 0.35| 013| 0.36
PRD| 30 | 10 | 18 | 4.24| 304! o047, 08| 070| 309, 1.66| 014| 045| 1.33| 220 141 0.23| 009 0.37
PRE| 30 | 5 | 18 | 527 29| o.42| 084 08| 413 170| 015, 0.49| 156 | 3.08| 155( 0.23 019 0.45
PRF, 30 | 0 | 18 - - = = | 368| 148| 010 0.46| 1.47 — = - Y
r B 4.708+- 3.2351 0.495+ 0.913-4| 0. 7454 4.0124| 1.672.4| 0.1374| 0.557 +-| 1.543 4| 26744 1.6344| 0.288| 0.144-+/0. 396+
2 0.420]  0.27% 0.063 0.134 0.041] 0.848 0.105 0.033 0.136 0.320) 0.594 0.339 0.325] 0.033 0.053
KRA| 30 | 25 | 20 | 4.38| 343! 059| 087| 067 379 15 02| o062 1.92( 263! 153 0.2 018 0.39
KRB| 30 | 25 | 15 | 49| 305| 05| ¢8| 067 346| 1.34| 0.14| 044| 166, 201| 1.3¢ 023 012| 0.36
KRC| 30 | 25 | 10 | 4.38| 306, 053| 095| 07| 374 151| 018| 045 126/ 179 126 021! 014( 0.35
KRD| 30 | 25 | 5 | 38| 33| 05| 09, 074 32| 170, 011| 048] 1.41| 216| 1.54| 0.24| 020 0.36
KRE|l 30 | 25 | 0| 413 321 047| 08| 061 37| 18| 019 046( 18| 287 152 027 0714{ 0.42
S 9 Average | 3302 391| o054 090 069| 861| 159 0.17| 0.49| 162| 219| L44| 0.24| 016 0.38

06T
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Table 8. Relation between the amount of manuring and contents (%) of the elements

7 o a < v Kuromatsu

it Jilal 2 3t WM&k 0o B K &8 B % Content of nutritive elements
n | SERRSE g/ -
e Amount of 3 (Leaves) %k (Stems) R (Roots)
S’ngn manuring
Plot | N |P0s| K0 | ash | N \ P0s | X0 \ a0 | Ash | N ’ P0s | K0 ] Ca0 | Ash \ N \ P:0s | K0 \ Ca0
&NEA| 30 | 25 | 18 | 605 3.08| 039| 079 045/ 599| 151 011 043 1.69 — — — | =
ZNKB 2 | 2 | 18 | 453( 257 042| 08| 057 58 134 014| 049| 183 172| L42| 029 044l 0.2
ZINKC| 20 | 25 | 18 | 382| 241 036| 072| 048] 537| L34| 013 043| 169| 18| L29| 02| 035 0.25
BINKD| 15 | 25 | 18 | 517, 270| 047 075 041 502 L31| 012 04| 17 ~| 150 0.29| 0.41| 0.9
SINKE| 75 2 | 18 | 420 10| 0.3 080 05 471 131} 013 05| L79) 18| 130, 02| 043 0.2
BINKF| 0] 25 | 18 | 575| 257 041| 09| 073 | 157 016| 043| 132 264| 1.42| 02| 0.41| 0.22
NKG| 0| o | 0| 45| 310 03| 1.10| 052| 505 150| 0.21| 055| 1.8, 297| 1.35| 0.29| 0.43| 0.31
S ¥ Average | 4.87| 262 041 0.8 053|533 14| o14| oar| 170|206 13804 0.2624) 04120 BT
MEKA| 30 | 25 | 20 | 593| 35| 049 099 0.61 —| 1es| o025| o052 1.42] 372 18| 03| 038 0.35
BKKB| 30 | 2 | 15 | 577| 441] 077| 1.09| 0.61| 45| 1.78| 0.26, 056| 167| 297| 1.8¢| 037 041] 0.18
WKKC| 30 | 25 | 10 | 638 3.92| 057 08| 047 0 211] o21| 043 152] 299 209 034| 040 0.35
BKKD| 30 | 25 | 5 | 619| 3.87| 063 094 046 473| 1.96| 0.26| 0.63| 1.88 — — = — =
KKE| 30 | 25 | 0 | 439 248! o0.42| 08| 048] 52| 157| 021, 05| 1.07| 85| 1.77| 0.39| 043 0.29
BRKKF 0 | 0] 0 | 309| 0.42] Loo| o0.32 T 1e3| 027| 056 166 — = —| =
v v 4,847+ 3.3184| 1.895+| 0.360| 0.4054+0. 293+
A g Average 5.73 3.55 0.55 0.95 0. 49 0.371 1.84 0.24 0.55 1. 54 0.33 0.138 Cotal 0.022 0.07

16T
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4) so=y :Nd K0 b ESBLEBER—FOHUABLLADONL L, 2ARILCERET
B UANGENEZ DT 3,

7R UUEOHERSBBE 4 ERL TRELSTOENEL PR S,

3 MEIEEE 2B L cHAI DT

R IC N L CH BB 284, 2003 DEER Kﬁbf%®2ﬁ$&mbﬁ%Am
PRBOTHETOERGERBE HIEZIHIKD2LT, LEFE® HIEAER LT EORESY LT
702V DORTERL ILBHEAERT & Table 9a OL D TH 5B,

Table 9. Relation between the amount of fertilizer and
contents of three elements in the seedlings

(a) XKuromatsu, (by Shibata)

THo FSD e (8) SRR POELGAR(%)
e & B Amounts of three Contents of three elements
B %l | Amaint of | elements per one pot l in the seedlings
memare | N | PO, | K0 | N | PO, | KO
B A X 0 . 0 0o | 0.404 0157]0433

non manure Plot

3t 3 |
R lnm‘.mf Pl 4.5{ 3.0 | 295 | 0.640 0216} 0.337

X
TRAEA 2t1mes Plot\ 9.0 | 6.0 | 450 | 0.917  0.239 0.491

X 1
Weemal Prot &5 | 8.0 | 225 | 0.756 | 0. 218{ 0.427

X | ;
ek )%mes Pl 90 | 6.0 | 450 | 0.908 | 0.228 | 0.5%0

ORI LD L HEERIEIIERICHL A G LN N 157~188%, P.0s: 137~138%, K0
iw~%%&lﬁou%i@ﬁ©§%%&WL1mé FREEEKICHL CHIEEZ 281U
CEAERIEERA100 &4 SEFHE/LREEIE N - M&@Iﬂklﬂ%,&01%é,ﬂﬁm
ﬂfiN.Rm&IﬂhJ%é,mO1%/&Aﬁ£iﬁkbfw5 g%@X#%&ﬁCOwT
REULI: L2 AL DE Table 9-b DX HTHDT, COEILSXDIEBALNS,

Table 9. b Sugi (by A.Ando)

Amount of fertilizer | Ash | N | PO | K0 | Ca0

i . _ 1 \;7;_\_
non manure Plot 6.3 ‘ 121 | 0.3 ‘ 1.52 | 1.14
normal amount Plot 6.4 | 1.53 0.33 | 1.72 1.34
2 times amount Plot 6.4 i 176 | 0.39 \ 1.48 | 1.40

114 (November)

(i) MRERKIZEEXE DS N, K0, CaO 0BRSS, (i) BEEE 25l ok
BEEX LD EEDEZ 501X N, P05, Ca0 T, K0 BHSTHS LT3,

4 BROBELEREGHE (THwYE7 a2V D0TOH)

KECES LEREFELOBEBRE DL TOMERERI L0 ERELEICHEEL T wIETH
vV EsneY OESARHEL DO TOSHHALZEBF TR S, (Table 10 28

CORBERDERDEERRIT A=Y, 70=YABLTREDH S bDICEL, Koo Cal
EHERSFARBEARREONE, LPBIK P0; DEEFRIERIREEZRTIORE LS TH
5, INODTEE7YDREI POs® BEEUAENEXTIDOTEHE2T0ONT?

¥ OEBHEROIBIREL TH 5.
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Table 10. REORS LEREHRLOMK GEM, &)
RE®D w45 P,0s Ca0 MgO
B R
| w # | w®

w5 o | 8 | o ®m | o® | =
T Hy 53 2. 56 0.36 3.33 0.77 11.65 ‘ 22.00 | 3.83 1.70
£ 2.82 0.35 2. 50 0.83 12.23 1 19.53 | 2.26 1.23

& 3.06 0.315 | 1.67 0.90 12.94 | 16.27 | 1.58 1.37
A 3.32 9.40 1.33 0.77 14.77 ‘ 20.20 | 2.78 1.63

HEME EETTEE SOEAK 1958 1L 21 FREX
RTINS T 5%, P05, Ca0, Mg0 RIXACHT2%Th 5.

7a=y

V. B5ERDORED DV REBEAEKRMEKIC LT EETOWT

LiBig (1840) it Lo T &4, Wollny it £ D TEZDEMKMNILE XN HxDPE (Law of minimum)
i, FHEES SOICEDTOHAITH 2D, HIEROANE TR RKBBHARKEOLEE T
B, BEEOBBIEIDTHEMSICERbELD, HRDABRETZ2EELHFIICENLL LD
LEZIOB, FCTEETROIELDRBMNAF, v/ FHOMMOMKICE SEEELEZ 5hIC
DO TEELAED TR,

1 FEOEERF»O

SERWEARICBY A WHESITOKE (Table 5~8) o2 P dbbhiich SERERAT
Bz XIKEBLHEOHKREFHEL 0% 3 BRXOEEOMS L L TREZ €, RiceR
HIBERAEBGIEDPONLRAZDOEHEORBRREL, THLRUHEZSZ B DR ERERREL
T, HEOBRS%ZHET 5 & Table 11-a DX DK 5,

COFERIKBOLTHZIE N-lack RELTHDOTS, CHIEEHETNEEZ SHh 2K EL D B
T, FEGREINTORERERE (N : 0. 1%, P05:0.04%, K.0:0.4%P3%) O L3R
WTRLICHDT, AEDEZRAOCEHHEES, KHEEOBAEOBEREXBRK EREVETLLE
WEL T xi,

T OSHHRERIZ, F— Plot ROEBARI DL THBEERSOTHN, BEMOESKEIN TG
DOTHEPIER DI 2 ZERERBOD, MO EBBBEIZREHRINEITHA D,

(1) EHEHXREEROSDOI D HFEREZHL TEAHENBEN,

(i) RN A e 2 BRI LOLERBREROHESTLSTOAEREIML TROHENS
U,

(i) JBARENRAETERE U 22 E B L & THAOHBR S L PPHEFLEELRADONEOD
i1, AF¥OHETHDOT, TH<Y, 20V THELZOEENBEDOLN D,

(Gv) NXBROEZHde/FRBPopikEDLN, Zuevyibihi#bonsd, PREROFE
BAF, b/ F0ECHEDON, KRBOEERIRE, ThwViLdHobhTnsb,

(v) Ca0 OEHFAERR, 2F¥FTR, KXBREELB2TOL 2 EIBBD N DM, MHOMET
BREDOLSBBEMRED SNIEL, DL B EXAFTIRIKE Ca & O % (Antagonism)
BHILIRCEDLNEDTH B,

THRDLCAROBERNBELSNETIEIOREBLONLOT, COBOWMRORERELLEL D
TH 5, ﬁ%ﬂbg@3%?%51f§%@wﬂiﬁ(M%$)i%ﬂ@%%mi0153ﬁ5cé
m@%% %ﬁ@ﬁﬁcéﬁé&caf&éo
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Blik-a BREHFLEASZBOEXREFE B

Table 11. a Relation between the condition of manuring and content of nutritive elements in the seedlings

(a) HESBMTOER

B W %%n%%ti%ns# 3% Leaves # KX Stems R Roots
Species manuring N POs | K0 | CaO| N | POs Il K0 CaO | N ' P,0; | K0 ’ Ca0
Z ¥ Sugi ‘
Complete 1.87 1 0.28 11.24 1 0.92{1.26 | 0.22 (| 0.64 | 1.25{1.050.19 | 0.33 | 0.92
N-lack 2,17 10.35 1 1.41 | 1.13 | 1.51 | 0.81 | 0.99 | 1.14 | 0.86 | 0.16 | 0.27 | 0.87.
P-lack 2.03 1 0.23 | 1.47 | 0.92 | 1.58 | 0.23 | 0.77 | 1.15 | 1.06 | 0.15 | 0.32 | 0.93
K-lack 2.030.31]1.041.2211.1810.09 | 0.49 | 2.22 |1.05|0.20) 0.39 | 0.74
non manuring 1.67(0.26 1.14 10.9811.22 | 0.15| 0.64 | 1.43 | 0.98 | 0.17 | 0.37 { 0.8
t /% Hinoki
Complete 1.68 10.37 1 0.98 {0.8811.25{0.09/0.73|1.45/1.42/0.230.200.87
N-lack 1.24 | 0.36 | 1.1511.02 | 0.91 | 0.07 | 0.80 | 1.28 | 0.72 | 0.21 | 0.23 | 0.68
P-lack 2.24 1 0.23 1 0.79 | 0.9911.27 | 0.08 | 0.76 | 1.44 | 1.81 | 0.18 | 0.17 | 0.78
K-lack 1.8710.45)1.11 | 0.99]1.18 10.11 [ 0.64 | 0.94 |1 1.32 |1 0.21 | 0.21 | 0.90
non manuring 1.68 | 0.27 | 0.78 10.97{1.25 {0.10 | 0.73 1 1.17 | 1.25 | 0.21 | 0.17 | 0.88
T # < Akamatsu
Complete 3.19 1 0.54 1 0.93/0.7211.55{0.150.54 | 1.56 |1.49 | 0.27 | 0.15 | 0.37
N-lack 3.2710.56 | 0.93 10.61|1.440.16 | 0.59 | 1.64 — — —_ —
K-lack . 3.2110.47 /0.8 | 0.61|1.83|0.19|0.46 | 1.83 | 1.52 | 0.27 | 0.14 | 0.42
non manuring 3.56 | 0.35 | 0.73 | 0.6111.63 | 0.14 | 0.42 | 1.55 | 1.43 | 0.21 | 0.14 | 0.42
2/ a<Y Kuromatsu
Complete 3.9210.62|0.96 1 0.54 |1.94|0.2510.54|1.231.940.350.40 | 0.29
N-lack 2.57 {0.47 1 0.95 | 0.78 | 1.57 | 0.16 { 0.43 | 1.32 | 1.42 [ 0.29 | 0.41 | 0. 22
K-lack ) 2.48 | 0.42 | 0.83 | 0.48 | 1.57 | 0.21 | 0.58 | 1.07 | 1.77 | 0.39 | 0.43 | 0.29
non manuring 3.09 | 0.42 | 1,00 , 0.32 | 1.45 | 0.21 | 0.58 | 1.69 | 1.35 | 0.29 | 0.43 | 0.31

RFERZD DERORKBAEHERDOHBCS ST b L BN B Ea%RT

FREFEPBEAEA LU TERMOEREROWELE T/ o<y KBL Ty VRBRETD
FeRERTIE Table 11-b DXS5Th 5,

FUER-D BRERKR K E 27 0 < v ok EK
Table 11.b Relation between the amount of manuring and the chemical
constituent of Kuromatsu seedlings

(b) M bR T T OEERH

By N P05 K0
iy . No. i3 7 = .
Condition of manuring =& [ i B b2 i f % Lics
of [Lea- Lea- Lea-
Somples|  ves Stems‘ Roots ves Stems| Roots ves| Stems| Roots

Complete Plot

- : 1.
Kamishima Kasei 37.5~150g | 16 % 953 0.174 0,200/ .09 0.0910. 0685 0.122 0.051 0.0i0

Maruyama or Chikara 9 1.4240. 77i‘0. 86-+.0. 37:&10. 21+ 0.224-0.40+(0. 23+0. 16+

47 :i:{O. 70:}:t0. 881’0. 38i(0. 20:1:(0. 23+.0.394(0. 2740, 14+

Kokei 75~150 g 0.509 0. 110‘ 0.251| 0.061: 0. 067& 0.067| 0.113 0.028| 0.056
Am-sulphate 21. 4 i \
1.2240. 60+ 0. 6540, 27410, 18 +:/0. 17 +10. 453-|0. 254/0. 14+
Ca-superphosphate 19.8 2 /
K-chloride 4.4 0.160 0.000] 0.131] 0.014, 0.014| 0.014] 0.107, 0.074 0.014
N-lack Plot
Ca-superphosphate 13.3 4 0 670 33+ 0. 330, 2240, 14410, 144- 0. 50+10. 274(0. 17T+
K-chloride 6.7 0.105 0. 047 0.082| 0.026; 0.001] 0.001| 0.132 0.046: 0.030
K-lack Plot
Am-sulphate 21.4 '
Ca-superphosphate 188 1 1.32 0.66) 0.77 0.43 0.24| 0.24) O. 300 0. 250 (1).511
: 0. 60-+]0. 25+]0. 3310, 234/0. 13+-10. 14 +10. 33 +10. 21 +'0. 15+
non manuring 6 0. 0a8 0.1g§§0.023L0.022‘0.026‘0.033 0. 081 0.057{0.033
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KILUPEBESIPMEEERCE DT, ¥,

2R T35,

2. Ca0 H B3 MgO DRBRHEHEDHBICRITTHE
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L/, TH=Y, 7322 D0T, FAKSEKIC
WALARBERZRDORGBRAHRT T P® ORBURELHAAEL 7223, BRBIcL>TZ0oEERBMS &

%%*mcmhw,mnB,Mo%ﬁkéb1<5&$§mxﬁm%b,%&&5~@@ﬁmm
FERERT CERMARICBOTHLEAFEEBIDNBLED>TV S, TOLSKNHES, BEEPOHERE

DBESELPIIERD ZHBETH 508,

Ll i,

AIETIE Ca F72id Mg RZ DEEDHIDHTRNB T

10)
Bl WENSAERDEA L, ABHEEZINZ TES Ca REORETAFHELERL- 01D

LTHEF D P05, K20, Ca0O, MgO %L 1cfRIE Table 12 TR L7 L 5 THh B,

P12% Ca REZOBRAERICKIE TS

Table 12.

Effects of Ca-lack in the culture solution
upon the Content of nutritive elements in
Sugi Seedling (by Miyazaki, Tsutsumi,
Fugita and Oyobikawa)

T T

| | Sature | po, | KO | Ca0 | MgO
w o | £ | Complet | 0.5¢4 | 157 | 0.81 | 0.74
£ |UpPer | Colack | 0.90 | 2.25 | 0.20 | 0.90

g - . . . .
b |t % | Complet | 0.55 | 0.91 | 1.05 | 0.66
= Middle| ¢, 0.88 | 1 0 0.85

2 Part a-lack . | 1.44 . 26 .
= T F # Complet | 0.5 | 0.8 | 1.08 | 0.71
Z |Lower | Calack | 0.93 ‘ 1.39 | 0.98 | 0.99
" #% | Complet | 0.39 | 0.90 | 0.39 | 0.44
Root Calack | 0.38 | 0.60 | 0.25 | 0.31

COKIRDP S, HiEfie Ca 2 RKI€5 LTLEBLETE DL OOIKLT, MEMBESRD
P05 K0 KU MgO 3@ 2 &0 hbibi s, RETRZOZENDIIL, Ca0 OFERNHE

LELDOHERINS,

B E 2T, AFWTRLUELIE Mg RZEZFFZICRT SOMBH 5, COLH7E Mg RZIE
%ﬁ?ﬁ&%iﬁféﬁ;@f;w (BBVREED) HEE BT 2 LFEBRICBEABEROBESLTH

B350 ¥ BIRBVACHEEODLHS Mg KZEIC DL THESITETIZ DT 5 23,

FO 1A EET2E Table 13 DX 5Th 3,

Table 13.

Comparison of Chemical Constituent
of normal Sugi Seedling with Mg-
deficiency Seedlings

JN|K20J0ao

l Mgo

o X

E D

o =

Normal Seedling

Mg X Z fE &
Mg-deficiency
Seedling

095 | 124 | 107 | 096+
i !

} 0.87 ' 117 | 144 | 0.30

* MgRZEEOHOD

Z D

Mg RZHTIE Mg DEFRBHLIT20E, 2hiKEDT Ca0 OEFENFTEDOT 3, £0

hY
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CEMLAXEETIE OCa & Mg & OB Antagonism 23#EHNL 5 &L T 5,
H EEOBEREEIC DT )
PLERYFEU LT EREBREDHEOBRTEZRIENH S, T/ K Ca ZBFEICHET

%Mg@yﬂwiﬁf@Mgkéﬁﬁ%tTC£5 MAHBEICHT 2 COBOMKELEL T, KHA

%13, ARBEXTREANELOFHEOH AR, HRADILIABEHULRALERT 2,

FLTCHREETA%RT, cOL Y BEETZL/ FRBLTELFLLZEAHELTWE, (R¥iE

FOREESBEBTEH S), 084, ARAFXOWIIAKEGSERBEEINL, K Mo 23U

FVMHQkib%b<k%<m5C&%%ﬁb1wé F NS FED M % A&mmb,gm

FHEARKOBE RSO DI Mn REFEARLTHL2HMRH 5,

VI REEROTRICEET 3 # R FiconT

RS ORNOES T BOS OB, BE, LEKS, TEESPORFELEICLDT,
KEHINBHDT, BEFRNEOTHNE» SHMOFEA X HLO LS T 3HARIE, EHRMSHE
BMELRBICRA—RBETTONICEBHILL I EEZNEL TEE 20, ITHRATEN ORI ESR
kS @mm%mm%ﬂacai HEHE ORI, MEEEA X2 LEERERTTHE, 2L TC
mbC%brm%czﬁ,a%%waﬁmﬁn@ﬁbnfwéﬁ,ccmz,3@%6bw%@®m
BAMATEGAED D ERT 5,

1 RFETH=YOESTPUC DT

(i) TH=VEEN4~5 HOMIC 1 EDHREED T~ 8HMBEHIN S, ZL T DI
N@&Wi%bbfﬁﬁféé FROLLZOMRENERICEKLU 2B GFKE2TITHNEHDT
%5&%i%ﬂétﬁ%iﬁmfw o ENHEBFRIZEAFXIETDOETR MY THMERERIC

LOTN%WWT%O%@@WWthK&OTE@BMK&E?%%@@Jﬁfféo%bfﬁ
BREE I NORINIE 6 BRI EBICBINL, 8 ALIMIKEL K ®NdT 5 &, AMERITADOE
Y1 g R, WMINT ARG ANOEAAFET A=Y L HBL T, AFZ4ABOHLL DK
BWICEOEZE 201, THAZVETHIOBRAKELCREOEELE 2 Lo oMBEOREE D
T3, 138 P0s WK KO OB DEFNER DNTHEORREEHNTIEXOE D> TH b,

A F  TATY
P:0s: 4~T7THo P0; otiE (LERMOTRE WL %) #719% #j41%
K0 : 8~10HD K.0 ORWE (1 HEMo2BNENT 5%)  #18% #40%

TOT L oMo L L THEY ST~y iR, 2FR4EFOHLMIE K0 o
@ﬁ&é%ém?%ck,7ﬁ77m&ﬁ@m¥mP&st%%%ﬁéc&ﬁkWTﬁélt%ﬂ
bt WREEAFE L/ FILDOTERL, MOCEMNSEIBHLTH S,

1) NORBRWmAEE SEBEESIHENTE, (COTERBEOAFILODLTONEORKESE
—HTBLHITHB),

(1) P05 125 A3 TIRMHATIN I NEHMOBI & i £,

(i) KO BTHED AL TRINESN S,

(Av) CaO RFAEBREE bIBINICEL LIREER LT,

LEHEOHROFEORREE BITHUAMEAEZRL TRBEERENETHELD,

BT, 1EMOKMMICRIEEOESEHEREBNE & OMRE, I, BE, EHROBEKETA
VB LEEREL I,
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2 BEVRINOEGE/MICOLTO PRIt X 3ERLD

ANDREEEIRE, /%, THTY, RUOZ70<7i20T, P2 2FT, TOWNEBE
REEABR L7, TNOSOERTR TN THIRELRAL, KBHEEMATERL 0, KFHKOM
&%—N,—R—x;—%,—Mgﬁ@%@%%ﬁf,%5E%®k%ﬁPw@&ﬂ,@%M&
BT HELARILDOTH B, FHRBEHAEAEHINI L, CIRARBARBRTEREL 240 P®
OWIIC £ B Count/min. /1g D.M ZMit;RT & Fig.l DL 5> TH D,

FHABOERESTHLU TR, P2 itk 3 Count MO ELMKZ (LT Table 14 i RL 7LD T
H5bo

Fig 1l tBLTTHATYEZ7ueVBEA—DOHEy FWREBTLEDTHEroHMT 5 L5k
B, AFLb/:xEITEBEENSBDIG, TTHATY, 7oV EbRBEHANEINS O THE
PER T 4 RO BT RIS 00, RBEOKEERAOG LS REOHIZ S DB ERENET
HHI, TNHLDORBOKMRDL D, ROTENDH

Bbi s, Fig.1 Seasonal Variation of Counts of
. . X N . ) R P*2/min/1 g D. M. of Sugi Seedlings
(1) RA¥FREMOEBHERDIEL, 6 A cultivated in normal culture
5 8 Bit peak 23d B, 7oL 1956MEITIT DR Solution.

BT, 5 AR TS PR ORNARSZ OHEET 33 savy
2124, TA»S59RehrdTs Ao 2o 320
Counts %7RL, 12AICEREREL DTS, 310

TROHIBCEDERIC LB L, AFO P2y 50
it & 2 Counts P(* I3 EHEERER OETIE 5 A
1380 icxfL, 7 H 3708, 9 H 3148, 127 1872 %
ARLTW3 (2 Hi34898) O TH 5,

(i) /O PEoWIE T BEESHEERL
0HIETL, 2HREISRETLTNS, Figl
THR2Z2E, ZF¥FXDbE / FDHH Counts i
<, P2 QWM Sl bldd LX IR 50
EBHDEFES LD O THBTED KB Mk, o

(ii) Fig.l KB TTA=v &7 n< ViR~ 200t
Ay P ATH-—GIHETHRL TERERICT % T I
DTH5h0, MEODHBERIELZROET S L, A (month)
ThwvEIney LREENE L M ERERT
M, 7a=wvoOiNs3 A~ AHOWRBEHNEATH S, INEETHICRAELT /7 ne vy D)
MTH=YEDE PEORPINIBAE LT E, ZOhd, AFDP /) FTREKRREDTEINT H <
Y, /uIY LB RHFITLEAERT THNEIEBFEBIEGNETHA I,

3 BBZEZROREY P® ORI - BEHICKIZTEE

Bk L ek dickil, SHEIMIEICED, N, P, K, Ca, Mg, Cl #0531 >0EE AR
BRIEIAMRER G, HIEFOREYL PE OB BB RIZTEEL, AF, /%, TH<
YR 7 eV OB TEN, ZOMBE, HE5EROKRERD P2 OB, BB RITTEERE
B bB0BH 5500, FRBREOBEOMES b > THBEICHER RIS EOIE
[ARXDESTH 5,

1) 2% (1) BEBECNELPEXGRIEEE, BroBRRINT P2 OE~OBEBHEES

¥ Counts/min./1g D.M. : %41 ¢ %0 1 A0 H T~ v &

}@7}37\9

290
290,
270
260
250
240r
230

Counts of P*/min/1gD. M

220
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R P* oRPc k5 Count HOFMHIIZEL
Table 14. Seasonal Variation of Counts/min./1g D.M by radioactive P32

2 ¥  Sugi E / % Hinoki
5 6 8 |10 8|1 |5 7 5|10 .| 2 .
SN R ok B N B I Rl R
B | A~ |RE|ARE|A"|A AR AC|A®
e 244 | 249 | 243 | 213 | 792 | 1211 | 611 | 197

Radio P?? jz| Needles
X 5Count ¥ Stezms 374 183 193 211 667 855 510 324

1gDM=bl B | 1365 | 151 | 981 | 917 | 1908 | 2440 | 1805 | 1720

% Rate Ne%l esi 115 117 114 100 404 616 310 100

1 ERn2d g 2. | 10 87 91 | 100 | 212 | 25 | 158 | 100
w0635 | M0 146 | 128 | 208 | 100 | 11 | 139 | 105 | 100
T H<v Akamatsu s/ u=<> Kuromatsu
B 1385 LT a2, 885 |7 n|12,
a2 3 e 3 a 3 £ 2 &
B As A A=A A=A A= B
5 108 | 279 | s67 | 1338 | 131 | 219 | 592 | 1946

Radio P 1| Needles
X 5 Count ¢ Stems 322 454 1422 1055 407 416 1458 1388

1gD.-M %0 Ijﬁot 1836 | 1080 | €970 | 5770 | 2207 | 1495 | 7162 | 9071

M Rate | Newgles| 100 | 259 | 525 | 240 | 100 | 213 | 452 | 1485
3A%100 ¢F | 100 | 141 | 42 | 38 | 100 | 102 | 358 | 341

T3 1B
Root 100 59 379 314 100 67 324 410

Nz3L5ThHb, (i) NEHPORRBRIX PE ORI EBHOEMNENEZKESLSTSIEDITH b,
(iii) Mg OKRBIE P2 ORINEFED L L5 Th 5,
2) &/ % :Ca, Mg, Cl OXKRIZ P2 OWNEEET 3,
3) TH=Y : NORBRIZH2KPIE P® OBRABET 545, MU THERFRYFCH 2 BEFRE
REF 5L P2 OB, BEMNY bh3Em»H 5,
4) 7u=y: (i) HBEZROREY P2 ORI RIFTHEIRPIC I O>TELDOEBHLIH
%, (ii) LT K, Mg ORI P2 OBINAHETLLHTH 5,
ZEELBEL CRHONZOR, Mg RER P2 OBINAHEEL TR AL ELNEC L TH B,
4 3%%%%®%%K%2§%m
INETOMERRL SERBZELHSORBICBELRNTO B2 EXERHT L EKOL DI
%,
2 #:R B
EBEOHMICKRRTLERF, £/ FLERRESELLMEIZIN S,
PHICRBL THARIE I N B,
B BT 3 RBRBALEEZEIZD IR,
TR
AETROPRCERORBEMBEAEL T3, BCHHORBRIEES 5,
TH=YTIONY, B, BBLShOBRO KRR WRELTD 5,
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B B B
HEEOVIC BT 2 XBRAE, THZYELBHTREL L RESIEIZN B,
FHORBLEL L IFIN 5,
B BT 2 RBIEAFRBESNFDOZEND 505~ VT80,
: THEH
AFTROPNCREET 5 & MEENTEL LS,
T AV TR B B RGBS EEZED 5,
mnm Bk B
L RET 2 EAF, v/ #RICBHTRU S RESIH EN S,
Fiic BT 2 RBERELL VUL,
B BYARBRZOEEBRAFICIBTRDONEY, THZ Y TRBALED Gh,
: THEE
ZF W, FEICRBRT 2 EMEESIEL 125,
Th=y R RY B RGBT EL LD 5,
N, P05, K.0 D> bk ﬁ@mﬁcﬁianéctﬁ@bfkwmcki#ﬁ(ﬁﬁ)@
A&, t/*Cﬁ?%%ﬂﬁ%®#%%%b@c%n%Tb1wé

VI EHABFEOEHHELITDONWT

BERSAEOFHMEMNDL, EEORK, ¥, EEOBREEZILMBIDHPT LN, FLHED
BHAZHODOTEDELTEETH B,

1 %E@M%ﬁ%@w%

C®E®m%ﬁ&m¢ﬁ$mwﬁt/*avavmomfﬁ%bfwéo%bf%@?—&—m
DTS EE L/ *13, #HEFON, P05, KO L6 HXDBIADHEBELN, THTYR
6 ADHMBILALDS, NIZFIELT P:0s b K0 &dEL,

TIEOERITIESRIE DT TH 543, 1$¢%f3$ﬁﬁ0t%%%i ZE, B/ F THZ
/%ﬁbfPﬁs&Ki>i7EC§k%TTOLLbN® HFRTRAFIITAH, e/ +&TH=

iSﬂfﬁk%rLTmaozi,*R%@%@%%cg5&7Wv/MN;Pmsﬁﬁxmgm
DREIATHS, COZDOERTRIBHUKERESFROZHMES THENIEARET S C
MR EITH S,

THREREEFEROFHMNE WK%T5£%®ﬂnC;ﬂi,Z# L/ FEHiC, NiZ8HZED
@l O HIIELED>TEYD, P.0; 35 &S 2O%RMEBT 2HINH 5, K0 BHTHT
M5HK%%T%®&ﬁﬁbfwéfﬂL%fm6H~8ﬂmﬁﬁ$ﬁ%w;5f%5oika
RTA~9 AlE, $E0 Q RESAFHBERENET, BEX, BEX, 2HESHERD 3KRIT2L
TELREFEEOEHUEMLZTASNTLE30E2RE &, K5, N, P05, K20 L8 ANRLEL,
9 BRRELILD, W0A»SIIFItEL 1250, N& K0 R11B0AENMI0A L EricEL, Ca0
RBEFHSBP TR BRI IS BEEBEEEEbN S,

2. BEBEEROFEHHE/MLICDOLT

KILPEEER P? 2HLTAFE, /%, TH=Y, 7097y ts3 P2 RINOEHNE/LE
FET 2 LRBICHEETD PO SHEOEMMEEBEL 2, CROBELENT 5 L Fig. 2
KU Table 15 DL 5 Th %,

cThicksdE, (i) RFR6AEISIVAFRIGED 8 ANRLEL, ThIUKRKETL
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Twbd, (i) &/ F3TRCEGERLINE Fig. 2 BEAGREHHELL
NPRSAFRERIBIETLELTO.4 BRIRE Seasonal Variation of P,0s in Needles
HELTOB, i) 74723 1D BRI » of several species
CEREPEED, 12 bEFES5~6 HHX 2
DbHEL, LT 70TV XD HHILPD POs oo //////
DEHFENE, (v) 7oy KETH<Y 060
W MR E 12 & B S EATEDHICE L, COR S
BRR O BHEOBIE M b BICEOT
BREEMATHEE e, 5 o
MEDE DI, BREERZIEMICLOINRD E 030
LBORBHEDT, SHEBORRICH DT &
2 O ER LRI 1L, Al
THEFEIEROVNBEAFICE B2 0.0 Cf_‘_‘fzgjj
OWFEEIIHEE L 3ERDBIRNH 5O TH sk oot ¥
HOBLACEET BBESS 5, n o ®X ¥

34 56 7 8§ 9 0 272
J] (month)

HIsE % M A 1 B o F WO OE (b
Table 15. Seasonal variation of P,Os; Content (%) in Needles

Z ¥ Sugi ‘ £ / % Hinoki
w6 o| 8 B |18 1 5 5|7 m |10 5 12
AR RIS NI R A A
H) H= 1A Z A 3 A A A | A A
B ;
Nediles| 0-241) 0.320 0.253| 0.130| 0.375| 0.501 0.377 | 0.331
P,0s (%) oo | 0.196| 0.246 | 0.146 | 0.104 | 0.219 | 0.269 | 0.168 | 0.169
| gkl 0192) 0.237 0158 | 0.151| 0.292| 0.388 | 0.289 | 0.261
Bt |
B Rate Needles| 186 | 28 | 195 | 100 | 13 151 14 | 100
1A%7rE2 g5 | 188 | 236 | 141 | 100 | 120 | 159 | 100 | 100
: {
AEIO0LTH ML aer | a5t | 204 | 100 | 112 | 149 | 131 | 100
T A=Y Akamatsu 7 u=< Kuromatsu
w3 gl 7 o2 L l3als LT w12,
i) 3 & ) g 5 2 £ £
Mo AE | AS|AS R AE A A=A
T 7
Neis| 0-3131 0.492 | 0.488 | 0.616 | 0.263 | 0.476 | 0.501 | 0.536
P,0s (%) o | 0.313| 0.384| 0.468 | 0.416 | 0.272| 0.372 | 0.897 | 0.415
R | 0.370 | 0.53  0.575 | 0.670 | 0.264 | 0.657 | 0.480 | 0.625
5 Rate Needles| 100 | 157 | 156 | 197 | 100 | 181 | 191 | 210

v

3 A% 100 & Ste%hs 100 123 145 133 100 137 146 152

ER S
| Reot | 100 | 145 | 155 181 100 | 249 182 | 236




201

. #4, EeLERGFE

FOLOBLERERSEETENEEEAEH L LREERRBECSDLTREL P SONTID
LETHB, MARDEARIL DT HZARE (HiHE) BhrHL T3,

FRENICI D EBREICELLLDR DS L LR AFEOLTHABEERL T3 L AT
b5, THROLLERE, BEM BENCIERTIHERERBOTRIEEL2EETEIMIRDO
LS L, MEERICOOLTOESICISERETIAMTRDR L, MBEELLSICOLTE
OO ERFICGERTNEMEEELOSN S,

X fkRESMOMKESE L ERZAHREE

Hif%E, ¥ &8 BO3HMIOTILF0K8MFTUBTIEESHERICEIIBDOEBHLBELE LD
T, TNO3EHOBRESGERLZ RN ARLEOBRIRNEEAERT L FILNKETH B,

1 HRZHSoBERELHE Table 16. Fik&HOEIA

A MEE RO L O A & L Dry weight percent of the
TIROMEA KL Ti> 5, (Table 16-a) leaves, stems and root of the
712U £ DHREI AR BRI DB SIC L DT seedlings
MIZD DRSS B C & RBRTH D S (2) by Shibamoto)

> > 2o W R | W | AT
AR o bR TR L 1A OO T Leaves | Stemes | Root | tolal
SAEEENELTRS L& (Table 16-b) o A F 1463 0181 ) 856 1 100.0
R /% | 4.7 | 235 | 31.8 | 100.0
R Tawv | 4.9 | 220 | 86.1 | 100.0

P BBRIZ LD LA ERA IR IR 2 E

E\ 3 - = Q/ - TN
THCCLEDONEN, bRREBTLEL 7oB) Table 16. (b) Result of sandculture

T X TH—MROKHERE THEL - (by Nagayama and Shibata)
%@Tiébﬁoﬂﬁibfé%ix’.f;m%@&?h . TE W | B | R o
3, AFEE/FTiR, b/ FFRELD D Leaves | Stemes | Roots
RRRBHONENE, wiEosenEo, 7 TR UE S o
LT A=y Ersa=yTid, 7a=YDERT TH=y  (12]] 45.3 | 32.2 | 22.5
A=Y EDBELO KD 2E &N, B Akamatsu Lé_\_.qz:)_gx 50. 6 28.3 21.1
HOED B EEBPRBENEINDE LD &AL yu=y {12}4 53.8 | 23.7 | 22.5
r3, Kuromatsuly esese | 57.0 | 22.5 | 20.5
AFElB e/ FETHeVELRIn eV ¥ 10821 %72 Ao 2MicERL 230
W#T 5 L0 2 BREHOS» 2 BanoeH, O
BREOHANODE NS5, coceng  or 3/ A TR 12AOTH
ZAROHEL S-HLTLBLIHTH S, Table 16. (c) HibiitORilCOIERH (GEH)

Results of field experiments in elay loam

RIS 75 1 BB L0 S - O B A T T e
73 ERMBHAROMEL SUHRLSHOBRNS B @ Species | o [ F TR

AEHHELUTHBE Table 16-¢c DL S5 TH5B, % % % Sugi 57.3 | 22.3 | 20.4
BIREL H49 10 plots 12 DL TOFHETH 5, t /% Hinoki 54.7 | 28.7 | 16.6
COEBEBETRIAEE L/ F, TH=VEY T A= Akamatsu 36.8 19.5 | 48.7

T — . D X : .3
U7“/@%’ﬁ%b)*Eﬂ&lf:%Ué%ﬂ—\‘bfb)50 X-:F, sy Kuromaftsu 39.1 20 6 40
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b/ FREFTO LD BEEHEL, < VEIIER
HMOED 3EEHAEL, XOTHEHEREDN
BERIC BT 2 0HEEEELZHETITRF,
b/ FREROSFHREEEER T HIE L L=
VHETRBRATOATHMREESRBRTIVL LK
155, NHBHHTH B4 Table 16 Da R UDb &,
¢ E TR VHOBRTOHGICA S BSOS
HHEBCNRI2HFEIE Y PRERT, c BEASHR
BThHb, v VRITIEERICTT 2ERENS
W EDSBROREERIR Yy VRABTREEIN
THHOTRIPATOL?INBKRFTLCET ST

Table

17, HR&EICIsT % P.0s OAEE

Distribution ratio of P;0; in the
Leaves, Stems and Roots of the
Seedlings %

(from sand culture experiment)

# W Speies | WIEREIE B
2 # Sugi 61.5 | 22.9 | 15.6
£, % Hinoki 64.8 | 18.4 | 16.8
Ty {12)3 49.7 | 225 | 21.8
Akamatsu { 44 52.0 | 22.8 | 25.2
yawy [12}3 52.3 | 21.9 | 25.8
Kuromatsu| 4 4 56.7 | 20.6 | 22.7

EEED

Table. 18 BAKEICKT B2EROFHHE

Distribution ratio of nutritive Elements in the Leaves,

Stems and Root of the Seedlings

(from clay loam field experiments)

2. BARRBCBIRIERDS
BIS

> Table 15 & Table 16—
b L OMEELICBIT B POs
DATEEERDIDERT &,
Table 17 DX 5 THh 53,

3 7z Table 5~8 } T} Table
16-¢ 5 BEH O HEELD
SfaEl&%2RT & Table 18 ©
E5TH 5B,

DRI HLIROD T LR
#5035,

(i) N, P05, K:0 207
NOBBELECIRESNEINT
wEAH, Ca0 i3 % i kg
HBHLRPPPELETN, B
KEic b EREEL, 30~50%1C
#T 5,

(i) LFNoBESs K0
DHFITBITHE L DI,

(i) #ERBUIEEROSH
2 EP LRBEONEERR 5125

3, A¥1F KO0 #3, &/ FiZ

% 7 H & (D) 2 D1

’ Dlstnbutlon( %) v %%%gﬁgﬁ

Average content

B | B K| OIP| BRI | B # | of the element
Species  [Plement| Leaves | Stems | Roots per one seedling
’ (2 years old) (g)
N | 666  17.8 | 156 | 0. 287
2 ¥ | PO, | 64.7 | 16.9 w4] 0.042
Sugi K,0 76.8 15.5 0.167
Ca0 | 49.5 | 30.1 m4i 0.175
N | 6.7 | 23.6 | 147 | 0. 144
SRR S P.0, 4.7 9.9 15.4 0.023
Hinoki K0 69.1 26.7 4.2 0.078
Ca0 49.6 37.3 13.1 0.104
N 53.4 13.7 32.9 0. 212
TheY P,0; 53.4 7.9 38.7 0. 035
Akamatsu K0 66.1 19.3 14.6 0.043
Ca0 36.2 39.8 24.0 0.072
N 53.5 15.3 3L.2 0.183
za=y P,0; 53.0 9.9 37.1 0.03b
Kuromatsu K.0 55.3 16.5 28. 2 0. 052
CaO 32.2 50. 8 17.0 0. 056
P05 285, THwVid KO BHEBHEHNCEE, ThHwvEza<wvigid Ca0 OGFIHANENL

ETHB,

(v) 2HEHDOIAYVOEFEN ORI EAFREERZLOLEIAHL,

DEARL, =VRISICEBZPIRDIE,

v/ ED 2N

(v) NAHBLBOTTATYRAFO2EHLEVELCLREEELNG,
LIV LRI 1IERADOEELTILLETTHDOT, HESKRKIOTHEVERH L &R
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THERETE OBV, ERREMESBERUANTERINCOOTH 200, BERORKLS
IPBIBERE L TEXBIBLEELLBDTH 5,

X ¥ 7 0N

PERBRbIDTONIZ &L, WRBELZED 2 LREERCENLTHEEEL SN BN,
FRER DL, BEIRTOTHIOTENOAREEBTHRAILIBEEZNMALLEERS,

{5} *

M 1. WAHOEMEZRSEE (EH)
Consultation Table 1. Content of nutritive elements in the 2 years

seedring (by 8. Tsu)

K4 B 4t (%) Bk EyE S b (B
P,0s | K.0 | Ca0 N%E% P,0s | K0 Ca0

LS = 0% € )

2% Sugi | 2.69 8.27| 20.23| 32.70 | 1.18~1.69 | 0.23 | 0.55 | 0.87
E /. F1| g5 8.61 | 13.96 | 45.22 |1.20~2.23| 0.30 | 0.49 | 1.58

Hinoki
T s e
Akamatsn 1.57 15.42 | 22.80| 24.13 | 1.39~1.99 | 0.24 0.36 0.39
A
Karamatsn 2.83 11.93 | 13.85 | 21.30 | 1.05~3.06 | 0.34 0.39 0. 60

X BECHI-VENEE.
X BERBEMTHR2EAWEAR, KER By T.Tsutsumi)

M 2 1F4ERERORMERSFE (R
Consultation Table 2. Content of nutritive elements in

the dry leaves of 1 years seedling (by T.Shibamoto)

. i ‘ ¥ I N ‘ P;0s | K0 | Ca0
2 % Sugi 6.185 | 0.857 | 0.113| 0.233 | 1.861
£ / % Hinoki 5.412 | 1.136 | 0.109 | 0.366 | 1646
7#<v Akamatsu | 3.956 | 2.178 | 0.109 | 0.360 | 0.579

M 3. MELEWAHEBOBRSESER (1959) FHE - HiF
Consultation Table 3. Content of nutritive elemtents in

the tope part of the Seedlings

N P K Ca

# & wax | g | & | & | %
. s ¢ m® K 114 | 0.14 | 0.73 | 0.61

A & Bug ?‘%m’%‘iﬁ@m 113 | 0,21 | 0.71 | 1.18
T PV 145 | 0.25 | 100 | 0.65

& / % Hinoki -z%g’%?gﬁﬁ — | 0.37 | 0099 | Lo01

. s m x| 142 | 0.15 | 0.80 | 0.2
TAH<Y Akematsu Peogtesisl 993 | 018 | 0.89 | 0.35

. W% B X| 0.97 | 0.16 | 0.69 | 0.81
A7 <y Karamatsu Surptamsdl 141 | 0,16 | 0.63 | 0.47
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Résumé

The considerations in this report were carried on to obtain the basic materials for fertilizer-manage-
ment of young trees in the nursery or forest. Then, I atempted to discuss on the characteristics
regarding to the nutritive physiology, especialy connected with the average content and its seasonal
changes and process of absorption of the nutritive element in the seedlings and on the factors which
effect upon these conditions.

Four main planting species in Japan, Sugi (Cryptomeria japonica D.Don,), Hinoki (Chamaecyparis
obtusa 8. et Z.), Akamatsu (Pinus densiflora 8. et Z.), and Kuromatsu (P. Thunbergii Parl.) were
chosen to make comparative study.

1. The resulto of chemical analysis of the seedling are shown in consultation Tables 1-8, which
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were carried out by 8. Tsuda or T. Shibamoto and others, and Tables 5~8 which were experimented by
auther at Shirahama Experimental Forest, in 1956.

2. From these results, when we show the content of each element (N, P,0s, K,O and Ca0.) in Sugi
seedlings as 100, index number of them in other species is as shown in Tables 2-A, and when we show
the content of Nitrogen in each species as 100, index number of P;0;, KO and CaO is Table 2-B. As
we can see in these tables, Sugi and Hinoki are considerably different from Akamatsu and Kuromatsu in
the ratio of four elements, especaly in K,O and CaO, that is to say, Hinoki contains N and P,0; more
than Sugii, Akamatsu and Kuromatsu contain very much N, and very little CaO comparing with Sugi
or Hinoki.

3. An analytical result of nutritive elements in several local forms in Kyushu-distriet is shown in
Table 4. It is tliat there are some difference connected with the content of the element among these
local forms, but the sure conclusion must be remain untill to be assumed by repeated examinations.

4. Some examples of the relation between the quantity of nutritive elements which were supplied
and the content of the elements in the seedlings is shown in the Tables 5~8. From these results, it
may be presumed as follows.

(1) When very small quantity of nitrogen is fertilized, in case of Hinoki, the content of Nitrogen in
all parts of the seedlings decreases, and also in case of Akamatsu or Kuromatsu, there are nearly same
effects.

(2) In the case of P,O; which was limitted in quantity fertilizing, in many species, there is a tendency
to decrasing the content of P,0; in leaves, but in the case of K,0, there are no such effects except in Sugi.
(3) Generally, in almost all species, the content of nutritive element (exeept N.) in fertilized seedlings
is higher than these nonfertlized seedlings.

(4) When two times of normal quantity fertilizer is applied, -there is a tendency to increase the content
of N and K,0. (See Table 9)

5. How dose deficiency of one elemement effect on the content of the elemen in tseedlings?. The
results of experiments are as shown in tables 11-a and b. In this experiment, two elemerts are given
enough and one element is not given.

(1) Effect of N-deficieney is very clear on the content of N in all parts of Hinoki or Kuromatsu seedlings.
(2) Effect of P-deficiency is noticeable on leaves of Sugi and Hinoki.

(8) When K is deficient, Ca-content rises in Sugi seedlings, but in other species such effect are not find.
I suppose that there is an antagonism between K,O and CaO.

(4) Acording to the experiment by 8. Miyazaki and others, in the case of Sugi seedling, if Ca is defi-
cient, the content of P;0s;, K,O and. MgO rise and on the other hand the content of CaO decreases. (See
Table

12). Therefore, they recognized that there is an antagonism between CaO and MgO.

6. We examined with radio Isotope P* to find out the seasonal variation of the absorption of pho-
sphorus. Acording to the results of these experiments (See Fig.1 and Table 14), count number in leares
by P32 absorbed are highest in June or August in the case of Sugi or Hinoki seedlings, but in December
in case of Akamatsu or Kuromatsu.

7. On the seasonal variation of content of nutritive elements in seedling.
(1) Seasonal variation of P;Os-content is shown as Fig. 2 and Table 15. It seems to be highest in
July or August in the case of Sugi and Hinoki, but in the case of Akamatsu and Kuromatsu is higher
in December.
(2) In almost all seasons, the contents of P;0s in Akamatsu and Kuromatsu:are higher than these of
Sugi or Hinoki.

8. On the rates of three parts ; leaves, stems and branches and roots ; and on the total quantity of
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nutritive elements per one seedling. (See Table 16,17 and 18)
(1) Weight percentages of the three parts of the seedlings will be change by the influences of cultiva-
ting conditions. But in generaly, it is occupied 45~55% by leaves, 20~30% by stems and branches.
(2) Rates of quantity of nutritive elememt containing in three parts of seedling are as follows. 60~T75
% of each element except CaO in leaves, 10~30% in stems and branches.

9. From these things mentioned before, I suppose that it is desiable to change the rate of the
elements and season of fertilizing for Sugi and Hinoki against to Akamatsu and Kuromatsu.

But we can not yet reach to the certain conculsion for them. I hope you will give me kindly advice.



